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Abstract: Monte Carlo Integration (MCI) is an 

algorithm for numerical integration using random 

numbers. MCI methods are used for the approximate 

evaluation of definite integrals which are usually 

multidimensional integrals. In usual numerical 

integration algorithms, evaluation is done for the 

integrand on all points of a regular grid. However, the 

proposed method, Monte Carlo (MC) methods select the 

points in random basic to evaluate the integrand. 

Informally the MCI algorithm first picks a simple 

domain u whose area is easily calculated and which 

contains v, to estimate the area of a domain v. Now it 

picks a sequence of random points that fall within u. 

There are also some points of actions that fall within v. 

The area of v is then estimated as this fraction multiplied 

by the area of u. The main contributions of this paper 

are the MC algorithm for parallel implementation. 

Parallelization strategies namely Open Multi-Processing 

(OpenMP) and Message Passing Interface (MPI) have 

been developed and the performance of parallel 

programs analyzed. 

Keywords: Monte Carlo Integration, OpenMP, MPI, 

random numbers, simulation   

I. Introduction 

Monte Carlo (MC) is derived from the name of a 

European city referring the nature of people there who 

play games of chance, which involve randomness. Since 

its first use, the term “Monte Carlo method” is used to 

represent a wide range of problem solving techniques 

that use random numbers and the statistics of 

probability. In MC methods, simulating or calculating 

physical phenomena is done based on randomness. MC 

simulations typically are parallel. The evaluation of 

integrals is the most common application of MC 

simulation. This is also the basis of Monte Carlo 

Integrations (MCI). Parallel MC is effective rate of 

convergence independent of integrand’s dimension 

[5,8]. When integrand has 6 or more dimensions, 

parallel MC method is superior.  

Previous studies focus on studying the MCI with 

conventional processing power and older version of 

CPU and therefore a decision is made to extend the 

research to accelerating MC simulation by harvesting 

the power dormant in the modern CPU. The main 

objectives of this research paper are: to solve practical 

application problems using MC simulation and to 

provide a range of possible results in cases when it is 

impossible to arithmetically calculate just one solution. 

Judging the solution obtained upon parameters of 

accuracy and time taken for computation. If complex 

codes run sequentially on a single core machine, it leads 

to lesser accuracy and also more time taken for the 

application to run and give final results. Hence, when 

parallel MC simulation techniques is used, not only the 

power of parallelization is exploited, but also leads to a 

higher accuracy in the solutions 

II. Monte Carlo Integration 

According to the mean value theorem     

    
.)()( fcddxxfI

d

c

 
                          (1)  

In equation         is the mean value of f (x) in the 

intervals [c; d]. 

 

 

Figure 1. The Integral Diagram of the Function  f(x) 

The value of I is estimated with MC method by 

evaluating     f (xi) at n points selected from a uniform 

random distribution over [c; d] as shown in figure 1. 

Expected value is  
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A. Hit or Miss Method 

In this method, height h, width (d-c), and area         

A=h (d-c) are imagined to form a rectangle. The 

function f (x) is denoted within the boundaries of that 

rectangle [6]. Number Pairs of random numbers xi, yi 

are computed between c ≤ xi ≤ d and 0 ≤ yi ≤ h. The 

points fraction xi, yi that satisfy the condition yi ≤ f ( xi ) 

is an estimate of the ratio of the integral of f (x) to the 

area of the rectangle as shown in figure 2. Therefore, the 

estimate Fn in the hit or miss method is given as 

                         t
n

s
n

A
n

F   .                       (4) 

In equation (4), ns are the number of points below 

the curve, and nt is the total number of points. 

 

Figure 2. Hit or Miss Method of the Monte Carlo 

Integration 

III. A Serial Implementation of the Monte 

Carlo Integration 

MCI or MC method is the method of simulating 

stochastic variables in order to approximate entities. 

This is applied in applications where complicated 

integrals frequently arise and solutions are close to a 

rarity such as Mathematics. This method is often used 

for complex, nonlinear models, which involves more 

than just a couple uncertain parameters. 

A. Algorithm for Serial Implementation 

The MCI procedure for serial implementation is as 

follows:   

1. The range of X and Y coordinates where the random 

number will be placed are identified.   

2. The area of the rectangle using the X and Y range is 

computed.    

3. The random process is done. All the random numbers 

(X,Y) will fall within the rectangle. Many points below 

the curve are counted.  

4. The sum of points below the curve is divided by the 

number of iterations to get the proportion of points 

below the curve to the total number of points.  

5. This proportion is multiplied by the area to get the 

probability. 

B.  Pseudo Code for Serial Implementation 

Pseudo code for serial implementation is described 

with the following functions. 

PROGRAM montecarlo_integration 

   READ  input …  

   DO iteration = 1,    number_of_ iterations 

      GENERATE  random_number …  

      CHECK  random _number  …  

   END DO 

  COMPUTE  area …  

END PROGRAM montecarlo_integration 

IV. A Parallel Implementation of the Monte 

Carlo Integration  

In MCI, parallel implementation needs the random 

sequences that are distributed to the different nodes. The 

random sequence is distributed either by communication 

or by a local generation of the sequence [3, 7].  

A. Master-Workers Paradigms 

The worker nodes are responsible for generating 

random numbers and computing the MC sub-sums. The 

derived sub-sums are passed to node 0 (Master) that 

finishes the sums.  The MPI_Reduce( ) function is then 

used to expedite the global sums.  Figure 3 shows a 

master workers parallel programming scheme: step a is 

that node 0 send the data points assigned for each 

worker and step b sends the computed integral at the 

assigned data points for the master.[1,2,4] 

 

Figure 3. Master Workers Paradigms 

B.  Algorithm for Parallel Implementation 

Steps in algorithm for parallel implementation are as 

follows. 

1. Two random numbers (x,y) are generated between 

[c,d] for x, and between [0,h] for y in each worker node. 

This is done for a given specified number of times. 

2. Whether the generated random pairs satisfy y < f(x) 

or not, each worker node checks i.e. if the pairs are 

below the curve of f(x). For each successful process, the 

counter is increases by one. This loop continues up to 

the given specified number of times. 

3. Except node 0, each worker node sends its count to 

node 0. 

4.  All the counts received from other nodes are summed 

at node 0. And it calculates the area and prints out the 

result. 
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C. Pseudo Code for Parallel Implementation 

Pseudo code for parallel implementation is shown in 

the following code. 

PROGRAM montecarlo_integration 

    [MPI startup] 

  IF (node == 0) THEN 

    READ data …  

  END IF  

DO iteration = 1, number_of_iterations 

    GENERATE random_number …  

    CHECK  random _number  …  

  END DO 

  IF (node == 0) THEN 

            [receive random _number] 

  ELSE 

            [send random _number] 

  END IF    

  SUM  global_sum_from_local_sub_sum …  

  COMPUTE  area …  

   [MPI stop]  

END PROGRAM montecarlo_integration 

   

Each worker node generates two random numbers 

with the following code segments. 

for (int i = 0;i<n;i++) 

  { 

   double x = (double)2*rand()/ 

  (RAND_MAX + 1.0); 

  double y = (double)8*rand()/ 

  (RAND_MAX + 1.0); 

  } 

Each worker node checks if the generated random 

pairs satisfy y < f(x) with the following code segments. 

if (y < x*x*x) 

 { 

     count++; 

 } 

Node 0 sums all the counts received from other node 

with the following code.     

 

 

 

 

 

 

Except node 0, each worker node sends its count to node 

0 with the following code.  

MPI_Send(&count, 1, MPI_DOUBLE, dest, 

tag,MPI_COMM_WORLD); 

Node 0 calculates the function area with the 

following code. 

if(node==0) 

 { 

   double resultarea =   (double)16*totalcount/ 

  ((double)(numprocs*m)); 

   std::cout<<"area = "<<resultarea<<"\n"; 

  } 

D. Implementation of Parallel Monte Carlo 

Integration with Open Multi-Processing  

The program uses OpenMP directives to allow 

parallel computation. The disadvantage of OpenMP is 

that overheads can become an issue when the size of the 

parallel loop is too small. The computation is fully 

parallel with the following code segments. 

#pragma omp parallel  

 tdata= omp_get_wtime(); 

{ 

    srand((int)time(NULL) ^ omp_get_thread_num());  

    for(int i = 0;i<n;i++) 

      { 

       double x = (double)2*rand()/(RAND_MAX + 1.0); 

       double y = (double)8*rand()/(RAND_MAX + 1.0); 

        } 

  } 

V. Results and Discussion 

The computational time of using the MC method is 

shown in Table 1. 

Table 1. Results Obtained after Four Consecutive 

Trial Runs with Various Samples 

 

if(node ==0) 

    { 

      totalcount = count; 

      for(int i =1;i<numprocs;i++) 

        { source = i; 

           MPI_Recv(&count,1,MPI_DOUBLE, 

           source,tag,MPI_COMM_WORLD, &status); 

           totalcount+= count; 

        } 

      } 

 

     Number of Samples 

Serial 

Execution 

Time                                                                    

(seconds)

OpenMP  

Execution 

Time                                                                    

(seconds)

MPI  

Execution 

Time                                                                    

(seconds)

10,000,000 2.01 1.84 1.77

100,000,000 18.37 17.01 11.28

1,000,000,000 192.47 181.56 86.69

10,000,000,000 283.00 248.85 120.74
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Figure 4. Variation of Execution Time with Number 

of Samples 

The execution time for serial processing and the 

execution time for parallel processing are obtained while 

the program is executed with corei7 multiprocessor. 

Comparison on execution times of parallel version with 

the sequential version is shown in figure 4. MPI 

execution time and OpenMP execution time goes faster 

than serial execution time. MPI execution time goes 

faster than OpenMP execution time. So it can be 

observed that MPI execution time is fastest.  From table 

1 and figure 4, it can be observed that parallel 

computing is more suitable for enormous data.  

Table 2 shows speedup for various sample using 

serial and parallel programming interfaces.  

 

Table 2.  Relation between the Number of Samples, 

and Speedup of Serial and Parallel Programming 

Interfaces  
 

 Number of 

Samples  
Serial 

Speedup 

OpenMP 

Speedup 

MPI 

Speedup 

10,000,000 1 1.09 1.13 

100,000,000 1 1.08 1.63 

1,000,000,000 1 1.06 2.22 

10,000,000,000 1 1.14 2.34 

 

 

 

 

 

 

 

 
Figure 5. Comparison of Serial and Parallel 

(OpenMP and MPI)Speedup  

Figure 5 demonstrates that the performance of 

parallel programming interfaces is superior to that of 

sequential for all the number of data sets tested here. 

The speedup depends on the efficiency of software, 

hardware and their application. The experimental results 

show that parallel algorithms using MPI achieve 

comparable accuracy over the traditional serial version 

and OpenMP version. MPI can be used on a wider range 

of problems than OpenMP.  

VI. Conclusion 

This research has investigated the feasibility of 

parallelizing MC methods for estimating integral. 

Because of the non-communicative nature of MC 

methods for estimating integrals, it was thought that 

they would parallelize well.  Applying parallel MC 

technique can give good results and reduce significantly 

the computing time. The advantage of MC is tractable 

and adaptable with problems in higher dimension. It's 

important that each processor use different random 

numbers. Approach to computing integral using random 

positions, called samples, whose distribution is carefully 

chosen. MC fluctuates in time because of random events. 

System can be in various states. MC depicts movements 

between states. At present, the applications of the MC 

method find their utility in: cancer therapy, forecasts of 

all type, solving some traditional physics problems, such 

as the planets evolution and designing the nuclear 

reactors. Likewise, the MC method is used, in the 

processes of modeling the chemical materials and 

products, modeling the metallic alloys and the analysis 

of polymer structure.  

As a future work Graphical Processing Units (GPUs) 

will be used for faster computations of MCI. GPU are 

attractive for scientific computation as they offer the 

potential speed-up of multi-processor devices with 

reasonably low cost. It also has additional advantage of 

low maintenance, efficient energy and dedicated local 

devices that are easy to program.  
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Abstract: Concurrency control in database systems is 

an important problem for the simultaneous execution 

of transaction over a shared database can create 

several data integrity and consistency problem. In 

order to transactions to operate concurrently on a 

shared database, a protocol must be adopted to 

coordinate their activities. Most distributed 

concurrency control algorithms fall into one of three 

basic classes: locking algorithms, timestamp 

algorithms, and optimistic or certification algorithms. 

Timestamp ordering associates timestamps with all 

recently accessed data items and requires that 

conflicting data accesses by transactions be 

performed in timestamp order. The distributed 

certification operates by exchanging certification 

information during the commit protocol. Distributed 

certificate restarts the conflict transaction to handle 

and give messages complete their work. This system 

presents concurrency control for Ticket reservation 

system which proves that distributed certification 

algorithm performs better than timestamp ordering. 

Distributed databases are implemented at the sales 

center and main office is the central database for all 

ticket sales. 

Keywords: Concurrency Control, Distributed 

concurrency control, timestamp ordering, distributed 

certificate. 

I. Introduction 

From the previous years, Distributed Databases 

have taken consideration in the database research 

network. Information dispersion and replication offer 

open doors for improving execution through equal 

inquiry execution and burden adjusting just as 

expanding the accessibility of information. Truth be 

told, these open doors have assumed a significant job 

in propelling the plan of the current age of database 

machines.  

A distributed database system (DDBS) is an 

assortment of a few intelligently related databases 

which are truly circulated in various PCs (in any case 

called locales) over a PC arrange. In database the 

board frameworks, simultaneousness control is a 

significant issue for the synchronous execution of 

exchange over a mutual database can make a few 

information trustworthiness and consistency issue. 

With the end goal for exchanges to work 

simultaneously on a mutual database, a 

simultaneousness control calculation must be 

embraced to arrange their exercises. In Optimistic 

Concurrency Control (OCC), exchanges are 

permitted to execute unhindered until they come to 

their submit point, at which time they are approved. 

OCC gives opportunity from gridlock. The execution 

of an exchange consists of three stages, read stage, 

approval stage, and compose stage [11].  

A large portion of the dispersed simultaneousness 

control calculations come into one of three essential 

classes: locking calculations, Timestamp 

calculations, an idealistic (or confirmation) 

calculations. Many proposed calculations looked into 

and portray how extra calculations might be 

integrated by joining fundamental systems from the 

locking and timestamp classes. 

In this paper, Section 1 is the introduction of the 

system, and Section 2 presents related work of the 

system. And then, Section 3 describes background 

theory, and system overview is described in section 

4. Section5 is implementation of the personalization 

system and its results. Finally, Selection6 is 

conclusion of the system.  

II. Related Works 

The capacity of simultaneously dealing with the 

undertakings put together by the various clients is 

one of the fundamental prerequisites forced on the 

database framework. Database simultaneousness 

control manages the issues emerging when the clients 

all the while procedure shared information. 

Simultaneousness implies that various clients 

approach the database simultaneously. The 

fundamental goal of simultaneousness control 

calculations is to locate a right and proficient 

synchronization of simultaneous procedures getting 

to the mutual database assets. In such a framework 

every client must be secured against others. We 

should maintain a strategic distance from the 

circumstance wherein one client is adjusting an 

article in the database, while another client is 

understanding it.  

Critical depend on locking and identify struggle 

when they happen and resolve them utilizing 
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blocking. The synchronous gets to on shared 

information things are overseen by locks. At the 

point when an information thing is bolted by an 

exchange, different exchanges that need to get to this 

information thing will be suspended until the lock on 

it is discharged. In critical framework, activities can 

defer pointlessly and can get into stop circumstances 

because of unbounded holding up because of 

blocking, where a gathering of activities can't 

continue in light of the fact that each activity in the 

gathering is hanging tight for a lock held by some 

other activity in the gathering. This implies helpless 

throughput, if exchanges invest a great deal of energy 

holding up in a blocked state. [1]  

The essential thought of a hopeful 

simultaneousness control instrument is that the 

execution of an exchange comprises of three stages: 

read, approval and compose stages. For all hopeful 

simultaneousness control (OCC) plans a contention 

is identified after the information object has been 

gotten to. In the OCC, strife location and goals are 

both done at the confirmation time when an 

exchange finishes its execution; it demands the 

simultaneousness control chief to approve all its got 

to information objects. In the event that it has not yet 

been set apart for prematurely end, it enters the 

submit stage where it composes every one of its 

updates to the database.  

Idealistic simultaneousness control conventions 

[3,2] have the decent properties of being non-

blocking and gridlock free. In light of, in a critical 

framework with locking, it is important to secure the 

fitting lock (by sending a lock demand) before 

getting to an item. In this way, a full circle arrange 

delay is required in any event, when perusing an 

article. This postponement is important to guarantee 

two things: the activity must peruse (or alter) an 

exceptional duplicate of the item and the locking 

rules must be kept up. Note that a system lock 

demand is nearly as exorbitant as a solicitation for a 

duplicate of the item, since the expense of a message 

is autonomous of message size, for objects of 

sensible size. In idealistic framework an activity can 

peruse objects without utilizing any system 

messages.  

Hopeful framework can keep away from the 

postponement related with sending lock asks for and 

lessen the quantity of messages that must be prepared 

by the framework: as more messages are sent, 

message transmission times and message handling 

times both increment. In skeptical framework, must 

send one message for each lock demands, alongside 

certain messages at activity submit time. In any case, 

hopeful methodology, just send messages at 

submitted time. The hopeful submit time messages 

would bigger than the negative submit time 

messages, since they should incorporate some 

additional data utilized for approval. In any case, the 

quantity of messages is a higher priority than the size 

of each message. [6] Optimistic methodologies are 

superior to locking conventions, [8, 4]. 

III. Theory Background 

A. Concurrency Control 

Concurrency means that different users have 

access to the database at the same time. The task of a 

concurrency control mechanism is to ensure the 

consistency of the database while allowing a set of 

transactions to execute concurrently [10].  

B. Concurrency Problems 

Concurrency problems include- 

 Lost or buried Updates 

 Inconsistent Analysis (Non repeatable Read) 

 Uncommitted Dependency (Dirty Read) 

 Phantom Reads 

1) Lost or Buried Updates 

This problem occurs at the point when at least 

two exchanges are perused and update on similar 

information thing at the offer database. Every 

exchange is unconscious of different exchanges.  

In the event that a subsequent exchange read a 

thing for update after the main exchange has 

understood it, yet before the principal exchange has 

submitted. Whichever of the exchange submit first, 

that update will be lost. 

2) Inconsistent Analysis (Non repeatable Read) 

An exchange, in the event that it peruses similar 

information thing more than once, should 

consistently peruse a similar worth.  

Non repeatable read emerges when a subsequent 

exchange gets to similar information thing a few 

times and peruses various information each time in 

light of the fact that the another exchange has been 

refreshed this thing while the subsequent exchange is 

perusing. Conflicting examination includes numerous 

read (at least two) of a similar thing and each time 

the data is changed by another exchange; therefore, 

this term is non repeatable perused. 

3) Uncommitted Dependency (Dirty Read) 

A transaction, if it retrieve or update a data item 

that has been update by another transaction but not 

yet committed by that other transaction. Dirty read is 

like to inconsistent analysis, the item read by the one 

transaction was committed by the other transaction 

that made the change. 

4) Phantom Reads 

A transaction re-executes a query, finding a set of 

data not equal to a previous one-although the search 

condition is unchanged. Phantom reads may causes 

when inset or delete action is performed against a 
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row that belongs to the range of rows being by a 

transaction. 

C. Types of Concurrency Control 

The task of a concurrency control mechanism is 

to ensure the consistency of the database while 

allowing a set of transactions to execute 

concurrently. Basic two kinds of Concurrency 

Control  

1. Pessimistic Concurrency Control (PCC) - avoid 

any concurrent execution of transactions as soon as 

conflicts that might result in future inconsistencies 

are detected. Pessimistic concurrency control 

mechanisms have been based on two-phase locking, 

multi-version timestamps and hybrids of these 

approaches.  

2. Optimistic Concurrency Control (OCC) - allow 

such transactions to proceed at the risk of having to 

restart them in case these suspected inconsistencies 

materialize. Optimistic methods are based on 

validation. 

3. Timestamp Concurrency Control 

D. Timestamp Concurrency Control 
Timestamp ordering algorithm employs 

transaction startup timestamps, but it uses them 

differently. Rather than using a locking approach, 

BTO associates timestamps with all recently 

accessed data items and requires that conflicting data 

accesses by transactions be performed in timestamp 

order [9].  

Transactions that attempt to perform out-of-order 

accesses are restarted. When a read request is 

received for an item, it is permitted if the timestamp 

of the requester exceeds the item’s write timestamp. 

When a write request is received, it is permitted if the 

requester’s timestamp exceeds the read timestamp of 

the item; in the event that the timestamp of the 

requester is less than the write timestamp of the item, 

the update is simply ignored (by the Thomas write 

rule). 

For replicated data, the “read any, write all” 

approach is used, so a read request may be sent to 

any copy while a write request must be sent to (and 

approved by) all copies. Integration of the algorithm 

with two-phase commit is accomplished as follows: 

Writers keep their updates in a private workspace 

until commit time. 

Timestamp (TS): a number associated with each 

transaction 

Can be assigned by a logical counter 

Unique for each transaction 

Should be assigned in an increasing order for each 

new transaction 

Timestamp associated with each database item  

 Read timestamp(RTS):the largest timestamp of 

the transactions that read   

 the item so far 

 Write timestamp(WTS): the largest timestamp of 

the transactions that write the item so far  

In the timestamp ordering, when read request arrives, 

the validation is performed locally and if the 

validation is passed, read request is allowed. 

Otherwise, it is aborted and rejected. 

When write request is arrives, this request is sent to 

other coordinators. Coordinates validates the write 

request locally and sent back to sender coordinator. If 

the validation passes, write request is committed in 

all coordinators. 

 After each successful read/write of object O by 

transaction T the timestamp is updated  

-RTS(O)=max(RTS(O),TS(T)) 

-WTS(O)=max(WTS(O),TS(T)) 

 Given a transaction T 

 If T wants to read(X) 

• If TS(T) < WTS(X) then read is rejected, T 

has to abort 

• Else, read is accepted and RTS(X) updated. 

Write-Read conflict 

 If T wants to write(X) 

• If TS(T) < RTS(X) then write is rejected, T 

has to abort 

• If TS(T) < WTS(X) then write is rejected, T 

has to ignore 

• Else, allow the write, and update WTS(X) 

accordingly 

E. Distributed Certificate 

Distributed Certificate is the distributed, 

timestamp-based, optimistic concurrency control 

algorithm from, which operates by exchanging 

certification information during the commit protocol. 

For each data item, a read timestamp and a write 

timestamp are maintained. Transactions may read 

and update data items freely, storing any updates into 

a local workspace until commit time. For each read, 

the transaction must remember the version identifier 

(i.e., write timestamp) associated with the item when 

it was read. Then, when all of the transaction’s 

cohorts have completed their work, and have 

reported back to the master, the transaction is 

assigned a globally unique timestamp. This 

timestamp is sent to every partner in the "plan to 

submit" message, and it is utilized to locally confirm 

the entirety of its peruses and composes as follows: 

A read demand is affirmed on the off chance that (i) 

the adaptation that was perused is as yet the current 

form of the thing, and (ii) no compose with a fresher 

timestamp has just been privately guaranteed. A 

compose demand is guaranteed in the event that (i) 

no later peruses have been confirmed and in this way 
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dedicated, and (ii) no later peruses have been 

privately ensured as of now. 

IV. The Implementation of the System 

This system is an implementation of proving 

concurrency control using Optimistic Concurrency 

Control (OCC) Algorithm. Distributed Certificate is 

used in OCC algorithm. It is a concurrency control 

schemes for client – server systems. There may be 

concurrent accesses to the same ticket and in such 

case, conflicts may occur.  

Hence concurrency control is necessary to solve 

the concurrent conflicts.  

In this system, distributed certification approach 

is used for controlling concurrent accesses. 

Distributed certification is based on timestamp 

ordering approaches, which restarts instead of 

aborting the transactions. Client fetch objects from 

server machine operate on them locally and send 

back any modifications to the server. 

Our system used highway ticket sales system as a 

case study of Distributed Concurrency Control. 

Ticket Center will be implemented as the central 

database holding bus, trip plans and ticket 

information. There are three sales centers to generate 

the concurrent transactions. Concurrency control by 

distributed certificate is implemented in the Ticket 

Center to control the concurrent transactions. System 

architecture is explained in figure 1. 

 

 
 
      Figure 1. System Architecture 

 

The system architecture consists of two layers. 

There are the Main layer (The Server of the system/ 

Main Sale Center) and the Client layer (The other 

Sale Center). The system always checks the server 

database contents and the client database contents for 

the data consistency. 

 

 

 

 

Algorithm 1: Distributed Certificate Algorithm of 

the System  
 

Global Variables: ReadSet, WriteSet 

Algorithm BuySeats 

Input: SeatNum, Tripdate, DepetureTime, 

salescenter, customer 

Local Variables: localRead, localWrite 

 

Begin 

 

     TWS =CreateWriteSetTransaction 

(SeatNum,Tripdate, DepeturTtime);               

                                                               

      if (ReadSet.TimeStamp > TWS.TimeStamp) 
         

        {MessageBox.Show (“Your current selected                   

           Seat No… is held by Other Sales center(sale  

                center name)@ month day, year (h:m:s) 

                 Check again in next 3 minutes!”);  

                                     // at the late Write Set site 

 

          MessageBox.Show (“Are you sure to buy for 

           your selected item? Because other client 

             also selected for this seat. If not confirm,  

             please release it! ”);}                             

                                      // at the early Read Set site          

                                                                       

         TWS.restart (); 

          return; 

 

         } 

     Else{   salesid   GetNewSalesID; 

                 Tripid    GetTripPlanID(SeatNums,   

                 date, time);   

           for each (seatnum in SeatNums) 

 

INSERT Seats SET SeatStatus = “BOOK” WHERE 

SeatNumber = @seatnum AND TripID =     @tripID;    

                                                                                                                   

INSERT INTO transaction VALUES (@TripID, 

@SaleCenterID, @SeatNo, @Transaction Time); 

 

DELETE tempSeat WHERE Trip= @TripID AND 

SalesCenter = @SalesCenterID AND SeatNo = 

@SeatNo; 

  end for 

  Certification(); 

 

      TWS.commitTransaction(); 

} 

End 
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A. Process Flow of the  System 
 

 
Figure 2.  Process Flow of the Proposed System 

In this system, there are two types of operations, 

customer query (READ operation) and buying tickets 

(WRITE operation). 

Buying tickets will be included customer query 

operation.  

Customer will buy tickets only after looking 

which seat is available and which seat is better. So he 

/ she will select ticket for buying. 

This system is implemented as distributed system 

and hence, there may be more than one sales center 

and conflicts may be occurred. 

Conflicts are controlled by distributed certificate 

algorithm based on timestamp. 

After transactions are committed or restarted, seat 

status is shown again. 

B. Benefits of the system 

The main advantage of the system (OPT using 

Distributed Certificate) is dead –lock free thus 

saving the expense that deadlock detection usually 

required in locking approach. Procedure can be 

simultaneously without influencing different 

procedures and without fizzling. Getting objects at 

the customer side and working there locally 

significantly decreased the handling time and 

system inactivity. Also, customer – server plan of 

ticket deal framework gives effective handling. 

Select concedes correspondence among 

accomplices and updaters until submit time, 

piggybacking its simultaneousness control data on 

the messages of the submit convention.  

To deal with the reproduced information, the 

calculation expects updaters to take an interest in 

accreditation. Updaters essentially affirm the 

arrangement of composes that they get at submit 

time, and again the fundamental correspondence 

can be cultivated by passing data in the messages of 

the submit convention. Disappointment of 

affirmation test by any partner or updater is dealt 

with in OPT by having that procedure send a "can't 

submit" answer because of the "get ready to submit" 

message, making the exchange be restarted.  

Circulated declaration restarts the contention 

exchange to deal with and give messages total their 

work. Along these lines, the framework has no 

disappointment exchange. This framework presents 

simultaneousness control for Ticket reservation 

framework which demonstrates that conveyed 

accreditation calculation is timestamp-based, 

hopeful simultaneousness control calculation 

approach. Dispersed databases are executed at the 

business place and fundamental office is the focal 

database for all ticket deals. The System 

consistently check the fundamental place database 

substance and the business communities database 

substance to have the framework information 

consistency. Along these lines, the ticket deal 

framework can maintain a strategic distance from 

the grimy read and the lost and covered update. 

V. Conclusion 

Optimistic Concurrency Control (OCC) protocols 

detect conflict at transactions commit time and 

resolve them using restarts. Ticket sales system will 

be implemented to show the distributed  

concurrency transactions. Timestamp ordering 

associates timestamps with all recently accessed  data 

items and require that conflicting data accesses by 

transactions be performed in timestamp order. In 

Distributed Certificate operates by exchanging 

certification information during the commit protocol. 

OPT avoids the deadlocks by restarting transactions 

thus it also avoids failures. The system has the data 

consistency because of the main database and sales 

center database are always check and update its data 

contents.  

The main advantage of OCC algorithm is 

deadlock free thus saving the expense that deadlock 
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detection usually required in locking approach. 

Fetching objects at the client side and working there 

locally greatly reduced the processing time and 

network latency. An action can read objects without 

using any network message. So, it can avoid the 

delay associated with sending lock requests and 

reduce the number of messages that have to be 

processed by the system: as more messages are sent, 

message transmission times and message processing 

times both increase. Moreover, client server scheme 

of ticket sales system provides efficient processing 

and more simple processes. But the transaction 

processing status messages are broadcasted and 

informed to all concurrent clients. So, this may lead 

to message overhead as a drawback but it is not 

major for drawback and acceptable. 
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Abstract: Word segmentation and part-of-speech (POS) 

tagging are fundamental steps for higher-level natural 

language processing (NLP) tasks. In traditional pipeline 

process modeling, given the raw contexts, segmentation 

is performed at the first step and then POS tagging is 

carried out on top afterwards. In morphologically rich 

and high ambiguous languages like Myanmar, the 

accuracy of word segmentation has a significant impact 

on POS tagging. In the same way, POS tags provide 

beneficial information for word segmentation. In this 

work, word segmentation and part-of-speech (POS) 

tagging are treated jointly as a single sequence learning 

problem and the advantage of statistical conditional 

random fields (CRF) model, which have been proven to 

deliver state-of-the-art results in many sequence 

labeling tasks, on this joint segmentation and POS 

tagging for Myanmar language is investigated. 

Experiments are performed on both syllable-level and 

Unicode character-level Myanmar contexts, 

respectively. The experiment results show that 

statistical CRF models can produce promising results 

for this joint segmentation and POS tagging for 

Myanmar language. 

Keywords: joint word segmentation and POS tagging, 

sequence learning, statistical model, CRF, Myanmar 

Language 

I. Introduction 

In written style of Myanmar language, there is no 

regular space between words or phrases. Myanmar 

scripts are written continuously as a sequence of 

characters forming a syllable without any delimiter 

between those syllables. Word segmentation for 

Myanmar language is the important step to Natural 

Language Processing (NLP) research work. It is more 

complicated while addressing word segmentation and 

part-of-speech POS tagging for Myanmar language than 

other languages; there are many issues. As one of the 

distinct characteristics of Myanmar language, its 

morphology is extremely rich and complex and even 

ambiguous. Further, its writing structure has no definite 

order and it also makes the segmentation a complicated 

process. Wrong segmentation can lead to wrong POS 

tagging and affect other NLP tasks. POS information is 

very useful for word segmentation. For this reason, in 

this effort, word segmentation and POS tagging are 

treated together as a single joint process rather than 

solving each task separately. 

The reason of trying to solve this joint segmentation 

and POS tagging is to provide a statistical model to 

other NLP research and applications.  

Numerous research efforts have been worked in 

word segmentation and POS tagging developed 

separately with various methods to get high accuracy 

and performance. The most applied approaches are 

ruled-based, statistical based and hybrid approaches. 

Deep learning approach has also got attention to be 

applied in solving for word segmentation and POS 

tagging problems. For Myanmar language, there are 

also efforts that only focus on word segmentation and 

POS tagging separately. In the study, joint segmentation 

and POS tagging model for Myanmar language is built 

by applying statistical Conditional Random Fields 

(CRFs). Additionally, well-prepared linguistic resources 

required for these research have not been available 

sufficiently now. As part of this work, manually 

segmented and POS tagged corpus for Myanmar 

language is created to address the resource limitation 

problem. In this work, it has been proved that statistical 

CRF works well on this joint segmentation and POS 

tagging task for Myanmar language. The best accuracy 

is achieved when the input token is syllable-level. 

II. Related Works 

Being the fundamental tasks and essential parts in 

NLP tasks, both word segmentation and POS tagging 

have got instant research attention over past years. In 

some languages, there have been a few research 

conducted on joint word segmentation and POS tagging 

by applying various approaches. 

Myanmar word segmentation methods have been 

proposed based on syllables, rule-based maximum 

matching the longest string, statistical approaches and 

machine learning approaches. A two-step strategy of 

rule-based syllable segmentation and dictionary-based 

statistical syllable merging was proposed by the authors 

of [13]. A similar two-step principle was proposed by 

the authors in [5]. The authors in [11] also proposed a 

hybrid probability model. Pa et al. (2016) [12] 

examined the effectiveness of CRFs when using it to 

identify Myanmar word boundaries within a supervised 

framework. Experiments on various word segmentation 

approaches for the Myanmar language were conducted 

and discussed in the note written by Ding et al., 

2016).[2] 
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POS tagging for Myanmar language using Hidden 

Markov Model (HMM) is presented in [14]. The 

authors in [10] proposed a Bigram POS tagger for 

Myanmar language. Back-propagation neural network 

approach to Myanmar part-of-speech tagging had been 

investigated by the paper [7]. 

Joint segmentation and POS tagging for Arabic 

Using CRF-based classifier was presented in [4]. A 

character-based model for joint segmentation and POS 

tagging for Chinese is proposed by using Bidirectional 

RNN-CRF neural architecture in [15]. The authors 

proved that their model is accurate and robust across 

datasets in different sizes, genres and annotation 

schemes. The authors in [18] proposed a single linear 

model for combined word segmentation and POS 

tagging for Chinese. They chose the generalized 

perceptron algorithm for joint training and bean search 

for efficient decoding. 

As far as being aware and up to my knowledge, 

there is only recent research on joint segmentation and 

POS tagging for Myanmar language which applies 

HMM. Experiments were recently conducted by 

analyzing morphology to improve the accuracy [1, 3]. 

Firstly, the authors conducted experiments on word 

segmentation and POS tagging separately. And then 

when joint word segmentation and POS tagging was 

conducted by applying HMM, 84% of F-score was 

gained on their given data. When morphological rules 

are added in their experiments, the F-score reached up 

to 93%. 

III. Statistical Joint Segmentation and POS 

Tagging Modeling 

A statistical probabilistic model for structured 

prediction, CRF is applied in this modeling. Based on 

the conditional approach, CRF provides a probabilistic 

framework for segmenting and labeling sequential data. 

Conditional models are being used to label the 

observation sequence x* by picking the label sequence 

y* that maximizes the conditional probability p(y*|x*). A 

conditional probability is computed as follow: 

 

 ( |   )  
 

 ( )
    (∑     (   ))            (1) 

where the feature function Fj(y,x) is either a state 

function sj(yi-1,yi,x,i) or transition function tj(yi-1,yi,x,i) 

of the label at the position i and the observation 

sequence;    is the weight of  indicating the precision of 

feature fj, Z(x) is a normalization factor.  

A. Corpus Building 

1) Data Collection 

As Myanmar language is a low-resourced language, 

publicity available corpus for this work is not still 

available. With the aim of solving resource scattered 

problem and for this experiment, a manually segmented 

and POS tagged corpus was created. Raw sentences 

from online official Myanmar news websites within a 

range of year between 2017 and 2018 including various 

kinds of news genres were collected. These sentences 

are manually segmented and annotated with defined 

POS tags for training and testing. Currently there are 

51,000 sentences in total. Those data were separated 

into two sets, 49,000 for training, and 2000 for testing. 
Table 1 lists the corpus statistics in syllable-level and 

Unicode character-level.  

Table 1.   Data Statistics 

Data 

(#sent/#token) 

Syllable-

level 

(#overall 

syllable) 

Character-level  

(#overall 

characters) 

Train 

(49K/1.6M) 

1.9 

million 

4.9million 

Test    

(2K/38K) 

60,004 226,583 

 

2) Data Preprocessing 

The quality of the data totally affects the 

performance. As data preprocessing, it is necessary to 

clean the collected data because of the noisy nature of 

raw data (there are spelling errors and typing error). 

Moreover, it is needed to be consistent in encoding 

scheme. Therefore, all the collected data are converted 

into standard Unicode encoding.  

3) Defined POS Tags 

To construct POS tagged corpus manually, 16 types 

of POS tags are applied. The description of the POS 

tags and their examples are shown in Table 2. 

Table 2.   POS Tags and Examples of Each Tag 

No. POS Tag Description Example 

1. N Noun ကျ်ာင္း 

2. PRON Pronoun သူမ 

3. V Verb သင္ယူ 

4. ADJ Adjective လှ 

5. ADV Adverb  လှပစွာ 

6. PART Particle ခဲ့ 

7. PPM Postpositional 

Marker 
သည္၊ျ 

8. CONJ Conjunction ၍၊ 

ထို့အပပင္ 

9. INT Interjection အုိ၊ အလို 

10. PUN Punctuation ၊ ။ 

11. ABB Abbreviation အထျ 

12. NUM Number ၁၊၂ 

13. TNUM Text Number တစ္၊နှစ္ 

14. FW Foreign Word Technology 

15. TLW Transliterated 

Word 
စကတာ့ 

16. NE Named Entity ရန္ျုန္ 
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In the following Figure 1, data distribution for each 

POS tag in the training data is shown. 

 

 

Figure 1. Distribution of POS Tags 

4) Segmentation Scheme 

For each language, the segmentation scheme will be 

different due to the characteristics of different 

languages. A Myanmar sentence is the combination of 

two or more phrases and two or more words come 

together to form a phrase. Myanmar words composed of 

single or multiple syllables are usually not separated by 

white space. In addition, there is no consistent rule for 

word segmentation even though space is sometimes 

used in Myanmar sentences to segment between phrases. 

It is necessary to define the segmentation rules to 

provide flexible segmentation for manual data 

preparation. 

As Myanmar language is analytic, most of nouns, 

adjectives and verbs are usually suffixed or affixed with 

post-positional markers or particles. Normally we do 

not use lexical words (nouns, verbs and qualifiers) by 

themselves and they have to be joined by grammatical 

words (particles or post-positional markers) to form a 

phrase. Particles are subordinated to words to form 

qualifiers, adjectives and adverbs. Formation particle 

derives a new word by attaching particles to root 

morphemes or stems. It may also change the 

grammatical class of a word by adding affix (prefix or 

suffix). As an instance, singular nouns are followed by 

particles so that they become plurals. 

Based on the facts that are mentioned above and to 

be consistent in the manual segmentation, we 

segmented sentences into word based on POS. 

Sample segmented and POS tagged sentence is 

shown in Figure 2. Each segmented word is separated 

with the symbol ‘|’ and annotated with respective POS 

tag. 

   

 

Figure 2. Sample Segmented and POS Tagged 

Sentence 

B. Training Set up 

The experiments were conducted as character-based 

and syllable-based sequence labeling, respectively, in 

which the CRFs were trained. In order to convert this 

joint segmentation and POS task into a sequence 

labeling task, a label is needed to assign for each input 

token (character or syllable) to indicate the word 

boundary and POS of each word in training and test 

data. For all the conducted experiments, {B, I} was used 

as tagging scheme where each token is assigned a label 

of {B, I} corresponding to the beginning or inside of a 

word, and beginning or inside of a particular POS tag, 

respectively. 

For both character-based and syllable-based CRF 

trainings, a toolkit for linear chain CRF which is an 

open source [16] was used.  Experiments were 

performed by tuning different parameters and also with 

various features. All the experiments were run on 

Intel(R) Core(TM) i5-6200U CPU @2.30GHz 2.40 

GHz. Each training time differs depending on the 

different parameter settings and feature template. For 

example, it is obvious that the larger the features in 

feature template, the longer the training time. 

1) Character-based Experiments 

For the character-based modeling, only the input 

sequence and the neighbours around were considered as 

feature. Experiments were performed by increasing the 

window size from 3 to 7. However, the outcomes were 

not the satisfactory results. Therefore, for character-

based experiments, types of character were added as 

features. For Myanmar script, it normally has a total of 

75 characters and the characters can be further grouped 

into 12 types. For more details about this, check the 

paper [8]. Besides, there is another type of characters 

which is not written in Myanmar scripts. So in this 

work, there are 13 types of characters which are used as 

features. Firstly, the window size was set as 3 and then 

increased .When the window size was set as 5, the 

hyper-parameter c was 2.7 and cut-off threshold 

parameter was 3, the best F-score of 86.36% is obtained. 

With larger c value, CRF tends to overfit to the 

given training corpus. This parameter trades the 

balance between overfitting and underfitting. The 

results will significantly be influenced by this 

parameter. The cut-off parameter sets the cut-off 

threshold for the features [16]. Besides, a dictionary 

obtained from NLP lab, UCSY [9] was also added as 

additional features into the character-based experiments. 

With the additional dictionary feature plus character 

types feature, the F-score have increased around 1.3 % 

(88.74 %) compared to the F-score of 86.36 % (Table 3). 

From this, it can be said that CRF behaves the best 

when feature engineering is carefully prepared.  
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2) Syllable-based Experiments 

Myanmar language is a syllabic language. A word is 

formed by combining syllables or a syllable can also be 

a word. Every syllable boundary can also be a potential 

of being a word boundary. Moreover, for a reason of a 

syllable is the smallest linguistic unit that can hold 

information about word, syllables were also considered 

as basic input tokens in this joint modeling.  

It is quite definite and simple to implement a 

Myanmar syllable structure formation. Although the 

constituents can appear in different sequences, a 

Myanmar syllable was usually made up of an initial 

consonant followed by zero or more medials, zero or 

more vowels and optional dependent various signs. 

Some characters such as independent various signs, 

independent vowels, and digits can act as stand-alone 

syllables. Besides, only one consonant can even stand 

as a syllable. According to the Unicode standard, 

vowels are stored after the consonant. Detailed 

syllabification and syllable segmentation structure for 

Myanmar language were explained and discussed in [8] 

and [6]. 

For the syllable-level experiments, the Myanmar 

syllable segmentation algorithm of [17] was applied on 

unsegmented Myanmar sentences. 

For the syllable-based experiment, the input 

syllable-level tokens and their neighbouring contents 

were only used as features. When the cut-off threshold 

parameter was 3, the window size was 6 and hyper-

parameter c value was 2.8, it gives the highest F-score 

of 89.82% (See Table 3), which was almost the same as 

the character based system. With this same parameter 

setting, when the dictionary was added as external 

feature during training, the F-score had increased 

vividly up to 91.05%.  

3) Evaluation Results  

In Table 3, the best experimental results from 

different sequence modeling were listed. For the 

character-level experiments with no feature cannot 

provide satisfactory results. So the results are not listed 

in Table 3. By seeing the results in Table 3, it can be 

seen that features are vital in modeling with statistical 

CRFs.  

As to the syllable based models, since syllables 

as inputs contain more information than individual 

characters as inputs, it is reasonable that it 

performs better than the character based models. 

On syllable level data, by using dictionary as 

additional information inputs, better results are 

produced compared to not using additional 

features (the best performance is highlighted in 

Table 3).  

To evaluate the robustness of these sequence 

models, the models were tested on different test set 

which is totally different from sentences in 

training data. Another 1K sentences were used as 

open test. The sentences in open test set are not 

news sentences but from novels, school text book. 

The performance results of the models on open test 

data are listed in Table 4. 

If compared the results in Table 4 with the 

results in Table 3, it can be seen that character-

based models perform not so well as syllable-

based models. By comparison, syllable based 

models can give better results on both close test 

and open test. 

Due to time and data limit, the parameters used 

in the experiment and features applied may be not 

the best. This needs modeling experiences and also 

large amount of trial and error experiments to 

decide. Moreover it can’t still solve named entities 

and out of vocabulary (OOV) words efficiently. 

Nevertheless, the experiment results have revealed 

that statistical CRFs can provide promising results 

for this joint segmentation and POS tagging for 

Myanmar language. Syllable-level input is more 

suitable than character-level. 

Table 3.   Comparison of Accuracies from 

Different Models on Close Test   

Model 
Close Test 

Precision Recall F-score 

Character-based 

(character type 

feature) 

86.43 86.29 86.36 

Character-based 

(character type 

+ dictionary) 

89.48 88.01 88.74 

Syllable-level 

(no external 

feature) 

89.84 89.79 89.82 

Syllable-level 

(dictionary 

feature) 
91.14 90.97 91.05 

 

Table 4.   Comparison of Accuracies from Different 

Models on Open Test 

Model 
Open Test 

Precision Recall F-score 

Character-based 

(character type 

feature) 

85.08 82.49 83.74 

Character-based 

(character type 

+ dictionary) 

86.43 86.29 86.36 



University Research Journal 2020, Vol-01, Issue-01 

 

16 

 

Syllable-level 

(no external 

feature) 

87.79 86.83 87.31 

Syllable-level 

(dictionary 

feature) 
89.14 89.42 89.28 

IV. Conclusion  

In this paper, word segmentation and POS 

tagging are worked as a single process and the 

effectiveness of statistical CRFs on joint Myanmar 

word segmentation and POS tagging have been 

explored. And a systematic comparison between 

character-level experiments and syllable-level 

experiments was conducted on the in-house 

manually segmented and POS tagged corpus. 

Experiment results revealed that the performance 

of statistical CRFs on joint word segmentation and 

POS tagging for Myanmar language is quite 

promising and it can facilitate this joint task.  

Anyway, this exploration of using statistical 

conditional random fields (CRFs) for joint 

Myanmar word segmentation and POS tagging is 

the useful work to apply CRFs on Myanmar 

language. With more data and more experiments, 

better results will be reported in the future and we 

will keep exploring neural networks and deep 

learning on this joint segmentation and POS 

tagging for Myanmar language which is 

fundamental task in Myanmar NLP research. 
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Abstract: The incident cases and emergency events may 

lead to damage the human lives and loss of properties 

and it is very important to evacuate the humans from 

the danger area to a safe area by emergency vehicles. 

The major reason of large amount of loss is that 

emergency vehicles are delay in the arrival of incident 

place in time because of complex structure road 

network. In the emergency evacuation, it is necessary to 

provide the evacuation route to the incident place 

without any delay. In some developing country like 

Myanmar, the metropolitan areas of road network 

structure are weak and complex. There are some narrow 

streets which are not wide enough to enter the vehicles 

and one-ended streets which are not passed through the 

other streets. If the emergency car drivers incorrectly 

select these streets, it will cause problems and 

interruptions. In order to solve these issues, web based 

optimal route finding system for emergency vehicles is 

developed by using the proposed route finding method 

which is improved with some modification on original 

Dijkstra’s algorithm. The main idea of this paper is to 

implement the GIS base web application to provide the 

optimal evacuation route on complex road network by 

using the advanced route finding method. And, the 

better performance of improved method is verified by 

comparing with original method.  

Keywords: Emergency events, Road network structure, 

Dijkstra’s Algorithm, Improved Dijkstra’s Algorithm 

I. Introduction 

The emergency events can happen everywhere and 

every time with numerous ways and will occur affect. 

Every emergency event always need rapid response and 

recovery actions. At the present time, road accident 

cases and fire events are the serious problem in the 

world particularly in unindustrialized countries. 

Evacuation route finding for emergency event is a vital 

request in everyday life and one of the concentrations in 

real world applications. According to the weak 

developing rate and technology, the road network 

structures are unstructured in many developing 

countries. To give effective response and recovery 

actions, the suitable road network structure is also 

important. If the optimal route is unidentified, it is 

relatively challenging to go and give the needed 

facilities to victim location. Moreover, to know the 

close emergency rescue teams which locate near the 

incident location is also important for evacuation 

process. To discuss and solve these above difficulties, 

the evacuation route strategy for emergency vehicles is 

implemented based on the former works [5-10]. 

In the recent years, the researchers are approved 

with many applications of existing studies for optimal 

route response system. Urban fire is a violent problem 

for both the developing and developed countries. For 

effective firefighting, GIS based effective route 

discovery system for fire event is developed by using 

Dijkstra’s Algorithm and the system is implemented 

base on the landmarks of the tested region [5]. Most of 

the road networks in many developing countries are 

complex and unstructured. During the fire event, the 

vehicles faced many problems by closed, narrow and 

one ended roads. To solve these problems optimal route 

finding for weak infrastructure road network is 

proposed. In this paper, modified Dijkstra’s algorithm is 

used to calculate the optimal route [7]. The GIS base 

transport system to reach hospitals within Allahabad 

city is proposed by N. Kumar, M. Kumar and S. 

Kumarsrivastva. The system supports fastest, shortest 

and safest route however it does not work on a real road 

network in a city tends to hold different levels of 

crowding during different time periods of a day [4]. GIS 

base route finding system from the accident place to 

healthcare service providers is proposed by using 

Dijkstra’s Algorithm and the unit for the best route is 

calculated based on the distance [3]. Decision support 

system for route analysis is implemented with GIS 

technology and GIS web service and also discusses how 

to interact with each other. This proposed work finds 

the shortest path between one facility to another during 

disaster situation [1]. R.Fadlalla, A.Elhag, S.E.K.Sideeg, 

A.E.Mohammed, N.A.Gism and M.S.A.Allah, 

developed the digital route guide map producing system 

to improve the services in the case of emergency such 

fire, accident, etc. [2]. 

Today, all of the developing countries struggle and 

emphasize to provide the effective evacuation response 

for emergency events. In many developing countries, 

the emergency service teams face some problems to 

give rapid response to emergency event on complex 

road network. The evacuation route strategy is critical 

to reduce the large amount risk by emergency events. 

The problem of identifying the close emergency rescue 

teams and finding the optimal route on the road network 

is a main issue for emergency vehicles in daily life. In 

the case of any emergency event, it is important to give 

the quick response to the victim people and to move and 
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transport them to the close emergency services and to 

the safe places. In order to give the effective evacuation 

process, emergency rescue teams are needed to know 

the suitable route to go the incident location without 

delay on the way. Therefore, in order to develop the 

well-organized evacuation route response system, the 

route finding method is advanced based on the 

Dijkstra’s Algorithm and the optimal evacuation route 

responding system for emergency vehicles is 

implemented in this paper.  

II. Problem Statements 

In some developing countries, it is difficult to find 

the accident site as the received emergency call 

information and to give the rapid response in time 

because of the lack of an evacuation route responding 

system. The road network structures of some 

metropolitan areas in Myanmar are complex and 

unstructured. Due to the structure of road network, 

hours of vehicle delay can increase to give emergency 

response services. This delay can cause because of the 

following two major reasons. 

1. One-ended streets that are blocked or cannot 

pass through to other side. 

2. Narrow streets that are not wide enough to 

enter and exit the vehicles. 

If the emergency car drivers use these street, it will 

cause delay and takes longer time to reach desired 

location. Consequently, the appropriate road network 

structure is also important for emergency transportation 

services. And, the issue of optimal evacuation route 

calculation on a complex road network becomes 

important factor for the evacuation process. There are 

many approaches to solve route finding problem but 

these methods are still challenging to apply on the large 

and complex road network. The major issue of road 

conditions can be noted that, the road condition 

between two locations may be separated by the river or 

the wall and also the roads cannot wide enough or the 

roads can block to enter the vehicles. How to fix these 

issues in route finding approaches? 

III. Background Theory 

There are many approaches to solve the route 

finding problems based on the focused application area. 

In computer science and mathematics, graph theory is 

related to the graph properties and applied in route 

finding problems. In order to easily understand the most 

of definition and concepts in graph theory, the graphical 

representations are used. Graphs can be used as the 

exceptional demonstrating tool to model several objects 

and relationships for physical circumstances and issues 

of the real world. In general, a graph is organized with a 

set of objects that represented vertices (locations or 

nodes) or and connected by links which are defined as 

edges (road segments or streets). Particularly, a graph is 

a pair of G = (V, E) where the symbols V is the finite 

set of vertices and E is the finite set of edges in graph G. 

The distance between two vertices are represented as 

the weights that can represent by using these features 

such as the travel time, distance and cost and so on. The 

path is a series of vertices using the edges [9]. The 

weight of the path is the sum of the weight of the 

constituent edges on the path. In order to solve the route 

finding problem on the real road network, firstly need to 

make the road network into a simple form called a 

graph which is easier to work that draw the lines 

(edges) for each street in the tested region as shown in 

Fig. 1. and place the dots (vertices) where streets are 

intersected each other displays as Fig. 2. Fig. 3 is the 

structure of graph which is equivalent to the figure 

illustrated in Fig. 2.  

 

Figure 1. Line Shaping in Part of Tested Region 

Figure 2. Intersecting in Part of Tested Region 

 

Figure 3. Graph Structure for Part of Tested Region 

A. Distance Calculation 

Computing the distance between point locations is 

an important factor to determine the optimal path 
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finding process. There are various formulations to 

calculate between two locations on the earth. One of the 

key challenges to calculate distances is accounting for 

the Earth curvature. If the Earth is flat, the distance 

calculation between two locations would be as simple 

as the straight line.  Haversine formula gives the 

minimum distance between any two points on spherical 

shape and contains a constant   that denotes the Earth 

radius. In this formula, two geographic coordinates are 

needed to calculate the distance. Both of the points must 

have their predefined coordinates of geolocation. The 

point to point distance calculation formula is as follow: 
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In equation (1),   is the distance between two points 

with longitude        and       latitude respectively 

and the value 6378 km is assigned for r which is the 

radius of the earth.  

B. Disadvantages of Dijkstra’s Algorithm  

Most of the researchers are used Dijkstra’s 

algorithm to find the shortest route on the road network. 

But, the major disadvantage of this algorithm is that it 

processes as blind search. So, it consumes a lot of time 

and waste of memory resources for route calculation [9]. 

In original Dijkstra’s Algorithm, the priority queue is 

applied by using array data structure and perform insert 

operation, extract min operation and decrease key 

operation. In this data structure, the original Dijkstra's 

Algorithm have the following frequency of calls on 

these operations.  

i.  ( ) times for insert operation,  

ii.  ( ) times for extract min operation and  

iii.  ( ) times for decrease key operation  

where    is the number of nodes. Therefore, the total 

complexity of Dijkstra's Algorithm is   ( ) . And the 

second disadvantage is that it can give only the shortest 

path without considering the road condition discussed 

in problem statement section. Therefore, the original 

Dijkstra’s algorithm cannot provide the optimal for 

complex road network and it takes large amount of time 

complexity when apply in large road network.  

C. Proposed Route Finding Method  

A priority queue can be applied by using various 

data structures like an array, a linked list, or a binary 

search tree. In order to make all of the procedures of 

proposed method very efficient, heap data structure is 

applied for the priority queue to store node name and its 

tentative distance. The heap is a type of tree that have 

the property to store the value of all node is less than or 

equal or equal to the value of its child nodes, which is 

in terms of heap order invariant. The tree of nodes is 

accessed by a distinguished pointer to the node with the 

smallest distance value. Nodes can be either visited or 

unvisited but root nodes are never visited. In the 

proposed route finding method, there are three 

fundamental operations such as insert operation, 

extract_min operation and delete_key operation.  

The time complexity of three basic operations in the 

proposed methods are  

i. O(log n) times for insert operation,  

ii. O(1). times for extract min operation and  

iii. O(log n) times for decrease key operation  

Consequently, the worst case complexity of 

proposed method is O (log n). 

In order to fix some issues in original method, the 

advanced Dijkstra’s algorithm is proposed. By using 

proposed method, the number of nodes which are not 

visited from the source node will reduce and the route 

result will compute by using road condition. Due to the 

reducing the number of visited node, can decrease the 

processing time and can also improve the performance 

of the algorithm in route finding process.  In the method 

modification, the variable u_state is used to control and 

avoid the street which are one-ended or narrow. The 

statement dist[u] == ∞ is used to eliminate the nodes 

which do not visit from source node. The pseudo code 

of the proposed modified Dijkstra’s algorithm is 

described as follow: 

function ProposedDijkstra(G,s) 

        int u_state; 

        dist[s] := 0 ;                                       

        H_Queue:= the set of all nodes in Graph ;                     

  while H_Queue is not empty:                                    

   u:= vertex in H_Queue with smallest distance in  

dist[];      

      if  u_ state = =1    

          remove node from H_Queue ; 

      else  if dist[u] ==    || u_state == 0: 

              break;                                             

               end if      

          end if                                           

          for each neighbor v of u  

              int temp_dist;     

              temp_dist := dist[u] + dist_between(u, v) ; 

                if temp_dist < d[v]:                                 

                    dist[v] := temp_dist ; 

                    previous[v] := u ; 

                    decrease-key v in H_Queue;                         

               end if 

          end for 

         end while 

   return dist[target]; 

IV. System Design and Implementation 

The proposed work is intended to develop the GIS 

based web application to provide the evacuation route 

for emergency vehicles travelling on complex road 

network. The overview of proposed work is shown in 

Fig. 4. By using a regular phone call or message, users 

can report the address information of victim location to 
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emergency service providers. After receiving this 

information, the system will match this address on 

spatial database with coordinate information to 

determine the exact place and show on Google Map. 

And then, the system will offer close emergency service 

teams to get a rapid response and effective services. 

Finally, the system calculates the evacuation route 

between the emergency service and the accident 

location by using the proposed route finding method 

and original method. By using the evacuation route 

result, the emergency vehicles can reach there in a short 

time without delay caused by road condition. Therefore, 

it can decrease the damage level, protect and save 

valuable lives and properties. The proposed system is 

mainly developed for Yangon Region which situated at 

latitude 16.80528 and longitude 96.15611 with 

10,276.7 km
2
. It is the large city organized with 33 

Townships and constructed with the complicated 

unstructured road network. In this proposed work, the 

road network of Yangon Region is created with the 

number of edges 96780 and the number of nodes 32885. 

Fig. 5 shows the road network of the Yangon Region. 

 

Figure 4. System Overview 

 

Figure 5. Road Network of Yangon Region 

In the proposed web application, the main page is 

illustrated with the location of emergency services 

points such as hospitals, fire stations and police stations 

in tested region as shown in Fig. 6. However, the 

emergency case which demonstrated and tested in this 

implementation is mainly focused on fire event.  

 

Figure 6. Emergency Services Location on Tested 

Region 

There are three main processes in this proposed 

system such that incident location identification, close 

emergency services verification and optimal route 

calculation. In the location identification process, the 

system will take the residential address as incident 

location information. After receiving this information, 

the system verifies the location exactly with related 

latitude and longitude and then display this geo-location 

on the Google Map with location icon and Fig.7 shows 

the incident location verification process. After that, the 

system provides three close emergency services which 

locate near the incident location are also import to 

Google Map as shown in Fig.8. The green star is the 

closest emergency service among of three emergency 

service locations.  

 

Figure 7. Incident Place Identification 

After knowing the close emergency services, the 

desired emergency service can choose to calculation the 

optimal evacuation route and the system will calculate 

and display the route result on Google Map with 

detailed route direction with total distance and time 

which consume to reach the incident location as shown 

in Fig. 9. In the case of optimal route calculation, the 

system calculated the route by using conventional 

Dijkstra’s Algorithm and advanced Dijkstra’s 

Algorithm. 
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In this implementation, the source place is 

represented to fire station and destination place is 

denoted as fire incident place. The proposed system 

generates the evacuation route result by using original 

method and proposed methods to reach the incident 

location. 

 

Figure 8. Nearest Emergency Services 

 

Figure 9. Detail Information of Route Result 

In the following tested implementation, the 

emergency service (source) is Mayangone Fire Station 

and the fire incident location (destination) is Zayya Thu 

Kha Street, Mayangone Township.  

 

Figure 10. Evacuation Route by Original Method 

The results between Mayangone Fire Station and 

Zayya Thu Kha Street by using two methods are 

described in Fig. 10 and Fig. 12. Fig. 11 show the issue 

in original method that give the route result without 

avoiding one-ended street. The emergency vehicle 

cannot pass in from Nyi Nyut Yae Street to Zayya Thu 

Kha Street because Nyi Nyut Yae Street is one-ended. 

Actually, one-ended street cannot not pass through the 

other side. In real world application, this is the main 

issue because it can cause delay for effective emergency 

response services. Fig. 12 shows the route result 

between Mayangone Fire Station and Zayya Thu Kha 

Street by using proposed method and Fig. 13 proves 

proposed method can overcome the issue that occurs in 

original method. 

 

Figure 11. Issue of Original Method 

 

Figure 12. Evacuation Route by Using Proposed 

Method 

 

Figure 13. Avoiding One_ended Street by Using 

Proposed Method 

According to the route results mentioned above, we 

can compare the evacuation route result by using two 

methods. The main purpose of proposed method is to 

avoid the streets which are not wide enough to enter fire 

trucks, one-ended or narrow. Therefore, it calculates the 

route for emergency vehicles by avoiding these 

conditions. That is why the proposed work can support 
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the optimal route result. According to the real data of 

road condition, one-ended street cannot pass to other 

side. If the driver enters this street it will consume time 

to get to the right street and it can cause delay on the 

way and the rapid rescue processes. The route result of 

the proposed method may be shortest but it can provide 

the accurate evacuation route and reduce the delay 

caused by wrong street choice along the way. 

V. Performance Evaluation 

In the performance testing, two methods are applied 

on Yangon Region road network. To prove the 

usefulness of improved Dijkstra’s algorithm, the 

original Dijkstra’s algorithm is used to compare. Fig.14 

shows the comparison of processing time based on the 

number of nodes in route calculation process by using 

two methods. In this testing, the processing time of the 

original method is significantly increase than the 

proposed method when the number of nodes is large. 

 

Figure 14. Execution Time Comparisons of Two 

Methods 

VI. Conclusion 

In any civilization, decreasing the harm rate, loss of 

lives and damage of properties are the key factors for 

the growth of many cities. In the advanced technology 

era, GIS and computer technology has been used to 

enhance efficiency in emergency response services.  

This paper discuss some issues encountered by the 

emergency vehicles which traveling on the complex 

road network and point out some disadvantages of 

original Dijkstra’s algorithm in route finding process. In 

order to solve these concerns, the advanced version of 

Dijkstra’s algorithm is developed by adding new 

algorithmic ingredients as road status variable and then 

tested on the real road network. The tested results of 

proposed method prove that it is more superior than the 

original method. The proposed method is more suitable 

to compute the evacuation route in the complex 

structured road network and it can provide the accurate 

route result. And also it can reduce the processing time 

than the original method in optimal route calculation.  
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Abstract: This paper presents an application of Prim's 

algorithm to local access network with some airline 

areas in Myanmar. Nodes in airlines network are 30 

airports in Myanmar and the arcs are the proposed 

major distances that link the two airports. The distances 

between airports are computed using in kilometer from 

two places with latitude and longitude converter 

software which make use of the latitude and longitude 

of each airport in Myanmar. By using Prim's algorithm, 

it was concluded that the best paths found from the 

analysis will save the less distance in transportation,  

minimize time and minimum cost of fuel for the plane.  

To determine the minimum spanning tree, Yangon 

International Airport was chosen as the starting point . 

Prim's algorithm found the minimum spanning tree of 

length 4813.3km.This is the reduction over the original 

9609.51km from Yangon International airport to 29 

different airports in Myanmar.  

Keywords: Prim's algorithm, minimum spanning tree, 

vertex, edges, Latitude and longitude, undirected graph 

I. Introduction 

Some research has been done on efficient network 

architecture for delivery, communication, machine 

scheduling, power and pipeline purposes. The minimum 

spanning tree is the total commonly used for optimal 

design of such networks. A minimum spanning tree 

problem with many theoretical and practical 

applications is one of the most important and 

intensively studied problems in network optimization. 

(Ahuja, et al, 1993), (Taha, 2006), (Winston, 2004), 

(Dippon, 1999), (Seth, 2002), (Nahla,2011), 

(Mares,2008), (Rothfard, 1970) used minimum 

spanning tree to design optimal offshore natural gas 

piprline systems. [2]Prim's algorithm was developed in 

1930 by Czech Vojtech Jarnik and later recovered and 

republished by computer scientists Robert C.Prim in 

1957. A study on the optimal design of oil pipeline 

network for the South Gabon oil field having 33 nodes 

and 129 possible arcs reduces the total distance of 188.2 

miles to 156.2 miles using Prim's algorithm(Brimberg 

et al, 2003).[7] (Donkor et al, 2011) used Prim's 

algorithm to determine the minimum spanning tree of 

length 712km of the West African gas pipeline from 

Nigeria through Benin and Togo to Ghana.[1] 

In this paper, constructing a minimum spanning tree 

covering 30 airports, namely: Yangon International 

Airport, Pathein Airport, Thandwe Airport, Taungoo 

Air Base, Mawlamyaing Airport, Dawei Airport, Myeik 

Airport, Nay Pyi Taw International Airport, Magwe 

Airport, Kyaukpyu Airport, Loikaw Airport, Heho 

Airport, Naung U Airport, Pakokku Airport, Monywa 

Airport, Sittwe Airport, Kyauktu Airport, Kalaymyo 

Airport, Mandalay International Airport, Mong Hsat 

Airport, Kengtung Airport, Tachilek Airport, Lasho 

Airport, Bhamo Airport, Homalin Airport, Myitkyina 

Airport (Nampong Air Base), Khamti Airport, Putao 

Airport, Bokpyin Airport and  Kawthaung Airport . 

II. Methodology 

Graph are discrete structures consisting of vertices 

and edges that connect these vertices. 

Tree is a connected undirected graph with no simple 

circuits. A connected graph that contains no simple 

circuits is called a tree.[8] 

Undirected graph is graph, i.e, a set of objects 

(called vertices or nodes) that are connected together, 

where all the edges are bidirectional. An undirected 

graph is sometimes called an undirected network. An 

undirected graph is a tree if and only if there is a unique 

simple path between any two of its vertices. 

When drawing an undirected graph, the edges are 

typically drawn as lines between pairs of nodes, as 

illustrated in the following figure.[3] 

 

 

 

 

 

 

Figure 1. Small Undirected Network with Labeled 

Nodes and Edges 

In graph theory, the shortest path problem is the 

problem of finding a path between two vertices (or 

nodes) in a graph such that the sum of the weights of its 

constituent edges is minimized. The problem of finding 

the shortest path between two intersections on a airline 

map may be modeled as a special case of the shortest 

path problem in graphs, where the vertices correspond 

to intersections and the edges correspond to airline 

segments, each weighted by the distance of the 

segment. 

nodes(or vertices) 

edges(or link) 
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A minimum spanning tree(MST) or minimum 

weight spanning tree is a subset of the edges of a 

connected, edge-weighted undirected graph that 

connects all the vertices together, without any cycles 

and with the minimum possible total edge weight.[5] 

In graph theory, there are many algorithms that find 

a shortest path between two vertices in a weighted 

graph. In this paper, calculate the minimum spanning 

tree or the shortest path from Yangon International 

Airport to any of the other airport on the networks 

found by using  Prim's Algorithm. 

In Computer science, Prim's(also known as 

Jarnik's) algorithm is a greedy algorithm that finds a 

minimum spanning tree for a weighted undirected 

graph. This means it finds a subset of the edges that 

forms a tree that includes every vertex, where the total 

weight of all the edges in the tree is minimized. 

Prim's Algorithm is a minimum spanning tree 

algorithm that takes a graph as input and finds the 

subset of the edges of that graph which 

*form a tree that includes every vertex 

*has the minimum sum of weights among all the 

trees that can be formed from the graph. 

Start from one vertex and keep adding edges with 

the lowest weight until goal is reached. 

The steps for implementing Prim's algorithm are as 

follows: 

1.Initialize the minimum spanning tree with a vertex 

chosen at random. 

2.Find all the edges that connect the tree to new 

vertices, find the minimum and add it to the tree. 

3.Keeping repeating step 2, until a minimum 

spanning tree is got.[6] 

III. Method of Data Collection 

The data used for this paper is created using latitude 

and longitude converter software which makes use list 

of airports in Myanmar to determine the airport distance. 

Table 1 shows latitude and longitude of each airport, 

while Table 2 shows airport to airport distances in km. 

Table 1. Latitude and Longitude of Airports in 

Myanmar 

Vertex Airport name Latitude(N) Longitude(E) 

1 Yangon International Airport 016° 54′ 26″ 096° 07′ 59″ 

2 Pathein Airport 016° 48′ 54″ 094° 46′ 47″ 

3 Thandwe Airport 018° 27′ 38″ 094° 18′ 00″ 

4 Taungoo Airport 019° 01′ 48″ 096° 25′ 00″ 

5 Mawlamyaing Airport 016° 26′ 41″ 097° 39′ 38″ 

6 Dawei Airport 014° 06′ 13″ 098° 12′ 13″ 

7 Myeik Airport 012° 26′ 23″ 098° 37′ 17″ 

8 Naypyitaw Airport 019° 37′ 24″ 096° 12′ 03″ 

9 Magwe Airport 020° 09′ 56″ 094° 56′ 28″ 

10 Kyaukpyu Airport 019° 25′ 35″ 093° 32′ 05″ 

11 Loikaw Airport 019° 41′ 29″ 097° 12′ 53″ 

12 Heho Airport 020° 44′ 49″ 096° 47′ 31″ 

13 Naung U Airport 021° 10′ 43″ 094° 55′ 48″ 

14 Pakokku Airport 021° 24′ 00″ 095° 06′ 00″ 

15 Monywa  Airport 022° 14′ 00″ 095° 07′ 00″ 

16 Sittwe Airport 020° 07′ 57″ 092° 52′ 21″ 

17 Kyauktu Airport 021° 24′ 45″ 094° 08′ 31″ 

18 Kalamyo Airport 023° 11′ 19″ 094° 03′ 03″ 

19 Mandalay International Airport 021° 42′ 07″ 095° 58′ 40″ 

20 Mong Hsat  Airport 020° 31′ 00″ 099° 15′ 24″ 

21 Kengtung Airport 021° 18′ 05″ 099° 38′ 09″ 

22 Tachilek Airport 020° 29′ 01″ 099° 56′ 07″ 

23 Lasho Airport 022° 58′ 40″ 097° 45′ 07″ 

24 Bhamo Airport 024° 16′ 15″ 097° 14′ 49″ 

25 Homalin Airport 024° 53′ 58″ 094° 54′ 50″ 

26 Myitkyina Airport 025° 23′ 01″ 097° 21′ 06″ 

27 Khamti Airport 025° 59′ 18″ 095° 40′ 28″ 

28 Putao Airport 027° 19′ 47″ 097° 25′ 34″ 

29 Bokyin  Airport 011° 16′ 00″ 098° 46′ 00″ 

30 Kawthaung Airport 010° 02′ 57″ 098° 32′ 16″ 

[4] 

The Prim's algorithm can be explained and 

understood by using one airport to another airline map 

application. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Airport to Airport Graph Modeling 

Airline System 
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IV. Analysis of Application 

Relabeling 0, 

Step 1.Start with a weight graph modeling airline 

system reference with figure 2. 

Step 2.Vertex 1 is choosen as a starting point. 

 

Figure 3. Starting Point as Yangon (V1) 

 

 

 

 

 

 

Figure 4. Tree that Represents the Paths from V1 

Step 3.The shortest edge is from V1 to V2 . 

 

 

Figure 5. Right Shortest Path of Two Vertices 

Relabeling 1, Again 

 

 

   

 

 

Figure 6. Tree that Represents the Paths from V1 

and V2 

Step 2.The shortest path is in vertex 1. Vertex 1 is 

chosen as starting point. 

Step 3.The shortest edge is from  V1 to V5 and add in 

figure 5. 

 

 

 

Figure 7. Right Shortest Path of Three Vertices 

 

 

Relabling 2, Again 

   

  

 

 

 

Figure 8. Tree that Represents the Paths from V1, V2 

and V5 

Step 2.The shortest path is in vertex 2. Vertex 2 is 

chosen as starting point. 

Step 3.The shortest edge is from  V2 to V3 and add in 

figure 7.  

 

 

Figure 9. Right Shortest Path of Four Vertices 

Relabeling 3, Again 

  

 

 

 

 

 

Figure 10. Tree that Represents the Paths from      

V1 ,V3 and V5 

Step 2.The shortest path is in vertex 3. Vertex 3 is 

chosen as starting point. 

Step 3.The shortest edge is from V3 to V10 and add in 

figure 9.  

 

 

 

 

Figure 11. Right Shortest Path of Five Vertices 
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Relabling 4, Again 

  

 

 

 

 

 

 

Figure 12. Tree that Represents the Paths from V1 , 

V5 and V10 

Step 2.The shortest path is in vertex 10. Vertex 10 is 

chosen as starting point. 

Step 3.The shortest edge is from  V10 to V16 and add in 

figure 11. 

 

 

 

 

 

 

Figure 13. Right Shortest Path of Six Vertices 

Relabling 5, Again 

  

 

 

 

 

 

 

Figure 14. Tree that Represents the Paths from V1 , 

V5 , V10 and V16 

Step 2.The shortest path is in vertex 10. Vertex 10 is 

chosen as starting point. 

Step 3.The shortest edge is from  V10 to V9  and add  in 

figure 13. 

 

 

 

 

 

Figure 15. Right Shortest Path of Seven Vertices 

Choose the nearest edge not yet in the solution, if 

there are multiple choices. Repeat until all vertices has 

been reached. Again relabling 5, 6, 7, 8,..., 28 are 

calculated by using Prim's algorithm. The result has 

been reached . Table 3 shows the right shortest path for 

Yangon International Airport and another 29 airports in 

Myanmer. 

Table 3. Shortest Path Distance from One Airport to 

Another Airport 

Vertex Path Distance(km) 

2 L1-2 144.4 

3 L2-3 189.9 

4 L8-4 69.75 

5 L1-5 170.6 

6 L5-6 266.8 

7 L6-7 190.5 

8 L9-8 144.9 

9 L10-9 168.5 

10 L3-10 134.2 

11 L4-11 111.4 

12 L11-12 125.4 

13 L14-13 30.27 

14 L15-14 92.68 

15 L19-15 106.7 

16 L10-16 104.7 

17 L16-17 194.1 

18 L15-18 152.4 

19 L12-19 135.9 

20 L12-20 257.8 

21 L20-21 95.73 

22 L20-22 70.77 

23 L24-23 152.7 

24 L26-24 124.2 

25 L18-25 209.5 

26 L27-26 181 

27 L25-27 143.1 

28 L26-28 216.5 

29 L30-29 580.9 

30 L7-30 266 

168.5 

9.Magwe 

16.Sittwe 

104.7 

10.Kyaukpyu 

134.2 

189 
1.Yangon International Airport 

2.Pathein 

3.Thandwe 

5.Mawlamying 

170.6 

144.4 

168.5 

16.Sittwe 
9.Magwe 

104.7 

10.Kyaukpyu 

134.2 

189 
1.Yangon International Airport 

2.Pathein 

3.Thandwe 4.Taungoo 

5.Mawlamying 

6.Dawei 

7.Myeik 

259.9 

564.2 

382.6 

170.6 

144.4 

237.9 

266.8 

170.6 

16.Sittwe 

104.7 

10.Kyaukpyu 

134.2 

189 

1.Yangon International Airport 

2.Pathein 

3.Thandwe 

5.Mawlamying 
144.4 

243.6 

194.1 

17.Kyauktu 
13.Naung U 

168.5 

9.Magwe 

16.Sittwe 

104.7 

10.Kyaukpyu 

134.2 

382.6 

259.9 

4.Taungoo 

237.9 

6.Dawei 

7.Myeik 

564.2 
266.8 

189 1.Yangon International Airport 

2.Pathein 

3.Thandwe 

5.Mawlamying 

170.6 

144.4 
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V. Result 

Final minimum spanning tree get. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Minimum Spanning Tree Network of 

Yangon International Airport to Another 29 

Different Airports in Myanmar 

The result of applying the Prim's algorithm to the 

network in figure 2 is as shown in figure 16. From 

minimum spanning tree in figure 16 produces a total 

distance of 4831.3km from Yangon International 

Airport to another 29 different airports by using Prim's 

Algorithm. 

VI. Conclusion 

 In this paper, Prim's algorithm was useful to find 

the shortest path in many paths to go from a starting 

place to another place with undirected graph. Yangon 

International Airport to another 29 airports  have 30 

vertices and 46 possible edges reduces the  total 

distance of  9609.51 km to 4831.3km by using Prim's 

algorithm. Therefore, it was discovered that Prim's 

algorithm is very useful in providing shortest distance 

between set of airports. Prim's algorithm is reduced the 

cost of money and time for transportation of passengers 

from one place to another and is reduced the cost of fuel 

for plane. 

References 

 [1] E.K. Donkoh, S.K. Amponsah and K.F. Darkah(2011). 

Optimal Pipeline Connection for the West African Gas 

Pipeline Project, maxwellsci.com/print/rjaset/v2(2):67-73, Feb, 

pdf, ISSN:2040-7467 

[2] E.O. Effanga, Edeke, Uwe.E, Minimum Spanning Tree of 

City to City Road Network in Nigeria, Volume 12, Issue 4, 

Ver.V (Jukl.Aug.2016) PP41-45 (IOSR-JM), www. 

iosrjournals.org  

[3] https://mathinsight.org/image/small-undirected-network-

labeled 

[4] https://en.wikipedia.org/wiki/List of airports in Myanmar 

[5] https://en.m.wikipedia.org/wiki/Minimum-spanning-tree 

[6] https://www.programiz.com/dsa/Prim's Algorithm 

[7] Jack Brimberg, Pierre Hansen, Keh-Wei Lin, Nenad 

Mladenovic', Mich Ele Breton, An Oil Pipeline 

Problem/Operation Research/ Vol 51-No.2, April 2003, 

https://doi.org/10.1287/opre.51.2.228.12786 

[8] Kenneth H.Rosen, Discrete Mathematics and Its 

Applications, seventh edition, ISBN 978-0-07-131501-2 

Appendix A 

 
Calculate The Distance between Two Airport 

Appendix B 

 
Myanmar Airport Map 

30.Kawthaung 

12.Heho 

14.Pokakku 

15.Monywa 

19.Mandalay 

13.Naung U 

16.Sittwe 

17.Kyauktu 

18.Kalaymyo 

25.Homalin 

28.Putao 

27.Khamti 

26.Myitkyina 

24.Bhamo 

23.Lasho 

20.Mong  Hsat 

21.Kengtung 

22.Tackilek 

10.Kyaukpyu 
9.Magwe 

8.Naypyitaw 

11.Loikaw 

4.Taungoo 
3.Thandwe 

2.Pathein 

1.Yangon 

5.Mawlaymyaing 

6.Dawei 

7.Myeik 

29.Bokyin 

https://mathinsight.org/image/small-undirected-network-labeled
https://mathinsight.org/image/small-undirected-network-labeled
https://en.wikipedia.org/wiki/List
https://en.m.wikipedia.org/wiki/Minimum-spanning-tree
https://www.programiz.com/dsa/Prim's
https://doi.org/10.1287/opre.51.2.228.12786


 

 

 

 

 

 

 

Database and Data Mining 



University Research Journal 2020, Vol-01, Issue-01 

 

29 

 

Clustering of Marine Species in Myeik Fish Auction Market Using Divisive 

Hierarchical Approach 

 

 

Po Po Zin 

University of Computer 

Studies (Myeik) 

popozin@ucsmyeik.edu.mm 

Nwe Nwe Soe 

University of Computer 

Studies (Myeik) 

nwenwesoe@ucsmyeik.edu.mm 

Thaw Tar Oo 

University of Computer 

Studies (Myeik) 

thawdaroo@ucsmyeik.edu.mm 

 

Abstract: Clustering is a major task in data analysis and 

data mining applications. It is used for making group or 

cluster from the given data set depending upon 

similarity between data objects. Hierarchical clustering 

can be classified into two categories according to their 

clustering process: agglomerative and divisive. This 

paper uses divisive hierarchical clustering method to 

implement workflow model, clustered data table, 

dendrograms, statistics view and display the distance 

between each cluster with the aid of a data mining tool 

called KNIME. The divisive hierarchical clustering 

approach used for data samples of the list of marine 

species in Myeik Fish Auction market to obtain the 

clusters. The result shows the price of the marine 

species which are Fish, Prawn and Squid in the market 

for the customers by using SPSS statistical barchart. 

Keywords: Hierarchical Clustering, agglomerative, 

divisive, dendrograms, KNIME, SPSS. 

I. Introduction 

The main goal of clustering technique in data mining 

is a division of data into groups of similar objects. A 

cluster is a group of data objects that are similar to one 

another within the same cluster or group and are not 

similar to data objects within another cluster or group 

[1]. There are several algorithms to perform clustering, 

and the criteria of deciding a particular algorithm mainly 

depends on three factors which are the size of the data 

sets, data dimensionality and the time complexity [2]. 

Clustering methods are mainly divided into two groups: 

hierarchical and partitioning methods [3].  

The hierarchical clustering method is used to 

organize data into a set of groups placed at different 

levels in order to create a hierarchy. It uses a binary tree 

or a dendrogram to illustrate the different clusters. There 

are two types of hierarchical clustering methods 

agglomerative approach and divisive approach [4]. This 

paper focuses on the divisive hierarchical clustering 

method with dendrogram. In divisive approach, all data 

points are considered as a single cluster and they are 

splited into number of clusters based on certain criteria. 

Some of the hierarchical clustering methods are: 

DIANA, AGNES, LEGCLUT, CHAMELEON, BIRCH, 

CURE, and ROCK. 

II. Background Theory 

A. Hierarchical Clustering 

The hierarchical clustering creates a cluster or data 

objects are grouped into hierarchy i.e. tree of clusters, 

also known as a dendrogram [5]. Any desired number of 

clusters can be obtained by cutting the dendrogram at 

the proper level. Hierarchical clustering does not require 

pre-specifying the number of clusters, but needs a way 

to compute distance between the clusters [6]. 

Hierarchical clustering methods are classified into 

divisive (DIANA) and agglomerative (AGNES). The 

agglomerative clustering approach is also known as 

bottom-up approach, initiates with each object forming 

individual cluster or group. It recursively merges two or 

more groups close to one another, until all the groups 

are merged into single separate group. The divisive 

clustering approach is also known as top-down approach, 

initiates with all the objects in the one cluster or group. 

It recursively splits the single cluster into smaller cluster 

or groups, until each object is in one cluster. The 

merging/splitting decisions are critical in AGNES and 

DIANA approaches. The process of agglomerative and 

divisive clustering are exhibited in figure 1. 

 

Figure 1. Hierarchical Clustering Process 
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B. Dendrogram 

A dendrogram is a diagram that shows the 

hierarchical relationship between objects. It is most 

commonly created as an output from hierarchical 

clustering. The main use of a dendrogram is to work out 

the best way to allocate objects to clusters. The 

following dendrogram shows the hierarchical clustering 

process in figure 1. 

 

Figure 2. Dendrogram Showing the Hierarchical 

Clustering Process 

III. Related Works 

Chris ding and Xiaofeng He [7] introduced the 

merging and splitting process in hierarchical clustering 

method. The author performs extensive clustering 

experiments to test eight selection methods, and found 

that the average similarity is the best method in divisive 

clustering and the Min-Max linkage is the best in 

agglomerative clustering. They also introduced the 

concept of objective function saturation and clustering 

target distance to effectively assess the quality of 

clustering. 

Vera M.B [8] explained the notion of clustering and 

used the agglomerative hierarchical algorithm as data 

mining tool in the capital market to analyse the trade on 

the Bulgarian Stock exchange with the aim of 

identifying similar temporal behavior of the traded stock. 

Odilie Yim and Kylee.T.Ramdeen [9] gives an 

overview of the hierarchical clustering analysis using 

the SPSS statistical software to analyze. They also 

focused on this statistical technique where group are 

sequentially created by the systematic merging of 

similar clusters together, as dictated by the linkage 

measures and the distance. He also comparison these 

linkage measures (single linkage, complete linkage and 

average linkage) and applied to psychological data to 

obtain results. 

Tian Zhang et al. [10] proposed an agglomerative 

hierarchical clustering method named BIRCH (Balanced 

Iterative Reducing and Clustering using Hierarchies), 

and verified that it was especially suitable for large 

databases. BIRCH was also the first clustering algorithm 

proposed in the database area that can handle noise 

effectively. The author also evaluate BIRCH’s time and 

space efficiency, data input order sensitivity, and cluster 

quality through several experiments. 

Studipto Guha et al. [11] proposed a new 

hierarchical clustering algorithm called CURE that is 

stronger to outliers, and identifies clusters having non-

spherical shapes and wide variances in size. CURE 

process represented each cluster by a certain fixed 

number of points that are generated by selecting well 

scattered points from the cluster and then shrinking 

them toward the center of the cluster by a specified 

fraction. To handle large databases, CURE employs a 

combination of random sampling and partitioning. 

IV. Implementation and Experiment 

In the Myeik Fish Auction Market, there are nearly 

fifteen marine species that are selling for the customers. 

As sample data sets with only three sets of marine 

species which are Fish, Prawn and Squid are used. The 

input data named “List of Marine Species” was 

imported to the KNIME tool for the analysis and also 

for ease in the building of workflow diagram. The 

following figure 3 shows the .csv file in Microsoft Excel 

format. 

 

Figure 3. CSV File of the Input Data 

A. Data Collection and Implementation of 

Workflow Model 

The marine species dataset samples are taken from 

the Myeik Fish Auction Market. This sample dataset 

contains three categories of marine species which are 

Fish, Prawn and Squid. It includes the number of 

attributes are 6 and the number of instances are 350. It 

can be saved Microsoft Excel format. Although many 
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other features are existed, the experiment of divisive 

hierarchical clustering process is based on the attributes 

such as Local Name of Species, Weight, Price, Scale, 

Color, and Species. These sample data sets are loaded 

on the workflow model. 

Table 1. Description of Attributes of the Marine 

Species 

Attributes Types 

Local Name of Species nominal 

Weight numeric 

Price numeric 

Scale nominal 

Color nominal 

Species nominal 

 

The experiment was conducted by using ten nodes 

repository which includes three row splitter nodes, three 

hierarchical clustering nodes, three statistics nodes and 

all of these nodes are used for the species of Fish, Prawn 

and Squid respectively; and one file reader node. In the 

workflow model, the file reader node which directly 

reads the CSV file imported to the KNIME platform  for 

the analysis, the row splitter node removes one or more 

data rows from the input data table according to some 

filtering criteria, the hierarchical clustering node starts 

with all data points in one huge cluster and the most 

dissimilar data points are divided into sub-cluster until 

each cluster consists of exactly one data point and the 

statistics node calculates the statistical values of the 

clusters. With the KNIME platform, the building of 

workflow model is shown in figure 4. 

 

Figure 4. Hierarchical Clustering Workflow Model 

B. Clustered Data Table 

The divisive hierarchical clustering starts with all 

data points in one huge cluster and the most dissimilar 

data points are divided into sub clusters until each 

cluster consists of exactly one data point. The clustered 

data table for Fish is obtained from the hierarchical 

clustering node depending on the attribute values of Fish 

species. The numbers of five clusters of Fish are 

collected in the clustered data tables that are generated 

shown in figure 5. 

 

Figure 5. Clustered Data Table for Fish 

The clustered data table for Prawn is obtained from 

the hierarchical clustering node depending on the 

attribute values of Prawn species. The numbers of four 

clusters of Prawn are collected in the clustered data 

tables that are generated shown in figure 6. 

 

Figure 6. Clustered Data Table for Prawn 

The clustered data table for Squid is obtained from 

the hierarchical clustering node depending on the 

attribute values of Squid species. The numbers of three 

clusters of Squid are collected in the clustered data 

tables that are generated shown in figure 7. 
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Figure 7. Clustered Data Table for Squid 

The experimental test was conducted on the number 

of sample data set of the Myeik Fish Auction Market for 

the hierarchical clustering. The summary of the used 

datasets is presented in Table 2. 

Table 2. Description of Datasets of the Marine 

Species 

Datasets No. of Data 

Instances 

No. of 

Clusters 

Fish 200 5 

Prawn 100 4 

Squid 50 3 

 

C. Dendrogram of the Clusters 

A dendrogram which displays the whole cluster 

hierarchy. At the bottom of the dendrogram are all data 

points and the closet data points are connected, where 

the height of the connection shows the distance between 

them. The dendrogram of Fish Species shows the 

relationships between similar sets of clustered data 

according to price. It is obtained from the clusters data 

table for the Fish species after analyzing the clusters 

with the row ID for Fish species are shown in figure 8. 

 

Figure 8. Dendrogram of Clusters for Fish 

The dendrogram of Prawn Species shows the 

relationships between similar sets of clustered data 

according to price. It is obtained from the clusters data 

table for the Prawn species after analyzing the clusters 

with the row ID for Prawn species are shown in figure 9. 

 

Figure 9. Dendrogram of Clusters for Prawn 

The dendrogram of Squid Species shows the 

relationships between similar sets of clustered data 

according to price. It is obtained from the clusters data 

table for the Squid species after analyzing the clusters 

with the row ID for Squid species are shown in figure 

10. 

 

Figure 10. Dendrogram of Clusters for Squid 

D. Distance of the Clusters 

In the hierarchical clustering problem, calculating 

the distance between two clusters is important to merge 

or divide the clusters. In this paper, the single-linkage 

approach is applied to calculate the distance of two 

clusters C1 and C2 which is equal to the minimum of 

the distance between point Pi and Pj such that Pi belong 
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to C1 and Pj belongs to C2. Mathematically this can be 

formulated as, 

d(C1,C2) = Min d(Pi,Pj), Pi ∈ C1 and Pj ∈ C2 (1) 

where d(C1,C2) is the distance between clusters C1 

and C2, Pi is the object in cluster C1, Pj is a object in 

cluster C2, and then d(Pi,Pj) denotes the distance 

between objects belonging to these clusters. 

The distance plot displays distances between the 

clusters for each number of clusters. The distance plots 

for Fish species are obtained from the clusters splitting 

according to dendrogram of Fish. The distances between 

the clusters of Fish species are shown in figure 11. 

 

Figure 11. Distance between the Clusters for Fish 

The distance plots for Prawn species are obtained 

from the clusters splitting according to dendrogram of 

Prawn. The distances between the clusters of Prawn 

species are shown in figure 12. 

 

Figure 12. Distance between the Clusters for Prawn 

The distance plots for Squid species are obtained 

from the clusters splitting according to dendrogram of 

Squid. The distances between the clusters of Squid 

species are shown in figure 13. 

 

Figure 13. Distance between the Clusters for Squid 

E. Statistics View 

The statistics node calculates statistical values such 

as minimum, maximum, mean, and standard deviation 

values of the clusters. The statistics view shows the 

minimum price and maximum price of the Fish species 

with histogram. The statistics views of the Fish species 

as shown in figure 14. 

 
Figure 14. Statistics View for Fish 

The statistics view shows the minimum price and 

maximum price of the Prawn species with histogram. 

The statistics views of the Prawn species as shown in 

figure 15. 

 

Figure 15. Statistics View for Prawn 

The statistics view shows the minimum price and 

maximum price of the Squid species with histogram. 

The statistics views of the Squid species as shown in 

figure 16. 
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Figure 16. Statistics View for Squid 

In table 3, the obtained results are described in terms 

of minimum, maximum, mean and standard deviation 

values of the species according to prices from the 

statistics view. 

Table 3. Description of Statistics Data of the 

Marine Species 

Species Mini- 

mum 

Maxi- 

mum 

Mean Std. 

Fish 1,000 15,000 4,776.92 

31 

3,944.2265 

Prawn 1,500 10,000 4,175 2,996.0689 

Squid 5,000 8,000 6,250 1,258.3057 

 

V. Experimental Result  

This paper describes the experimental result based 

on the workflow model using divisive hierarchical 

clustering (DIANA) approach. Statistical bar chart is 

used to analyse the price of each marine species in the 

Myeik Fish Auction market. The statistical bar chart 

shows the different prices of the marine species from the 

clustering of the data samples. So, the customers can 

know the price of the marine species in the Myeik Fish 

Auction Market. The following statistical bar chart is 

generated from the clustered data table. 

 

Figure 17. Statistical Bar Chart 

VI. Conclusion 

Although cluster analysis includes various methods, 

using the divisive analysis (DIANA) hierarchical 

clustering approach is more suitable identifying large 

clusters and producing the output in the form of 

dendrograms. This paper describes that the divisive 

hierarchical clustering method is useful for the Myeik 

Fish Auction Market to predict the price of the marine 

species for the customers with the obtained results 

analysis. 
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Abstract: Currently, we are facing one of the biggest 

health problems in the world which was named as 

"COVID-19 pandemic" by the World Health 

Organization (WHO). Not only global organizations 

but also individuals are trying and making effort 

together to stop the outbreak of the virus. In these 

cases, the data analysis becomes the main role for 

research. The Ministry of Health and Sports, 

Myanmar (MOHS) has confirmed that as of June 22 

there have been 290 confirmed cases and six deaths in 

Myanmar. The purpose of this paper is to analyze the 

COVID-19 confirmed cases from the MOHS and 

cluster the cases by using K-means clustering method. 

Differences in age, regions, confirmed, recovered, 

deaths and local/travel history are analyzed. Moreover, 

how the cases can be grouped together by applying 

the K-means clustering method is also presented. The 

clustering result shows that the accuracy rate is 82.4% 

on this data. 

Keywords: Coronavirus, COVID-19, MOHS,           

K-means, Clustering.  

I. Introduction 

Novel coronaviruses are a large family of viruses 

that are known to cause illness ranging from the 

common cold to more severe diseases such as Middle 

East Respiratory Syndrome (MERS) and Severe 

Acute Respiratory Syndrome (SARS) [2]. On 

December 2019, in the city of Wuhan, Hubei province 

in China, was reported an unknown pneumonia case 

to the World Health Organization (WHO). In January 

2020, a previously unknown new virus was identified, 

subsequently named the 2019 novel coronavirus, and 

samples obtained from cases and analysis of the virus’ 

genetics indicated that this was the cause of the 

outbreak. This novel coronavirus was named 

Coronavirus Disease 2019 (COVID-19) by WHO in 

February 2020 [2]. COVID-19 pandemic is growing 

rapidly in the world. Many countries around the world 

are struggling with challenges related to both health 

and economics. The COVID-19 pandemic, which has 

been spreading since late 2019, reached in Myanmar 

on March 2020. 

The very first COVID-19 confirmed case in 

Myanmar was found in Chin state. This positive 

patient is 36 years old who had returned from the 

USA and the second is 26 years old who had returned 

from the UK. Myanmar, one of the developing 

countries, is also facing the consequences of COVID-

19. The Ministry of Health and Sports (MOHS) [1] 

seeks to make various preparations to deal with the 

coronavirus infection in Myanmar. In the effort to 

prevent the spread of the virus, MOHS has set 

guidelines for the public society to follow. The 

potential for infection may be from ourselves and 

people around us, including family. Therefore, the 

MOHS recommends public health guidelines, self-

isolation, and lock-down procedures for the public. 

The personal view of some people, this lock-down is 

that it effects the entire world economy particularly 

transportation because the people are in quarantine 

region [3]. 

According to public participation, the infection 

rate of Myanmar is a good position compared to other 

countries. Yangon, the country's largest city, is the 

epicenter of the epidemic. However, outbreak in other 

states and regions have been detected. There are 204 

confirmed cases and 70.4% of infected people in 

Yangon. The rapid and correct detection of virus-

related individuals is becoming a critical issue.  

Clustering is the method of grouping data in a data 

set based on specific criteria. One of the most popular 

method of clustering, K-means clustering method is 

simple and  extremely fast, so many applications have 

proven this to be highly effective way that can 

produce good clustering result. Clustering based-

machine learning applications have been widely used 

in healthcare industry for various purposes [3]. K-

means is a numerical, unsupervised, non-deterministic 

and iterative method. K-means Clustering can accept 

data from multiple datasets without class labels [4]. 

We aim to distinguish between the time series and the 

case situation (confirmed, recovered, and death cases) 

from different regions. This study reveals that the 

similar case situation can be grouped together easily 

by applying K-means clustering method. By 

analyzing these resulted clusters, important decision 

can be made by researchers. 
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II. Methodology 

This section presents the applied method for the 

analysis of COVID-19 data, taken from MOHS data 

set. The data analysis has been performed using 

WEKA machine learning tool to obtain the different 

trends [5]. The methodology consists of these steps: 

data set collection, data set description and clustering 

for applied method. 

A. Data Set Collection 

A specific data set is needed to analyze data. In 

the present paper, we have collected and used the 

COVID-19 data of MOHS [1]. In the MOHS data set, 

the data were collected for 3 months from 23 March 

2020 to 22 June 2020. The COVID-19 data set has on 

confirmed cases that is daily refreshed [6]. 

B. Data Set Description 

The MOHS data set has all the attributes as shown 

Table 1. There are 8 attributes: Case_no, Date, 

Regions, Age, Gender, Recovered, Death, and 

Local/Travel_history. The age of the confirmed 

patients is categorized as 0-4, 5-14, 15-34, 35-59, 60 

years and older.   

 

Table 1. Description of Attributes Used in COVID-

19 Data Set 

 
 

The sample records from the data set is shown in 

Table 2. 

 

Table 2. Sample Records of the COVID-19 Data 

Set 

 

C. Applied Classifier Clustering 

 Clustering is a well-known unsupervised machine 

learning technique that is used to group data elements 

without advance knowledge of group definitions [7]. 

A good clustering method produces high quality 

clusters. It is the inter-cluster similarity is low and 

intra-cluster similarity is high [8]. A cluster is similar 

to the collection of data objects, so it can be grouped 

together as a single cluster. In this paper, the 

clustering technique is applied on the COVID-19 data 

set. It is useful because there are many cases and 

performs grouping of data without any particular data 

class. Here, the clustering method is useful to find the 

similarity of existing data in a cluster [4]. Training 

data that can be obtained from the MOHS data set is 

presented in the Table 3. This data is needed to 

convert into trainable input data format in WEKA. 

 

Table 3. Training Data Samples on COVID-19 

Data Set 

 

D. K-means Clustering for COVID-19 

Clustering can be implemented using algorithms 

such as k-means, Hierarchical Clustering and Density-

Based Clustering. In the present paper, k-means 

clustering has been applied because it is easy to 

implement and run, easy to customize, fast and widely 

used [5]. This method partitions the data into groups. 

Therefore, data with the same characteristics can be 

grouped into the same cluster [5]. The data set given 

in the K-means clustering method is divided into fixed 

number of clusters [8]. This method consists of two 

phases there are as follows:   

1) Fix the k value in advance and choose k 

center in random manner.  

2) Assign data objects to nearest center  
The working flow of this study by using K-means 

clustering method is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Work Flow of Propose Method 

Convert data into trainable data format 

MOHS Data 

Apply K-means Clustering Method 

Clustered cases 
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III. Result and Discussion 

The purpose of the study is to analyze COVID-19 

(confirmed, recovered, deaths) cases in the MOHS 

data set. From the K-means clustering technique, the 

value of k, the number of clusters, is taken as 3. 

Therefore, three-class of clusters (cluster 0, cluster 1, 

and cluster 2). Figure 2 is the scatter plot showing the 

relationship of regions and the confirmed cases 

situation. The scatter plot of the data with colors 

representing the true clustering labels. The cluster 0 is 

blue color, cluster 1 is red color and cluster 2 is pink 

color respectively. By applying K-means clustering 

on this data in WEKA, more data analysis can be 

performed; the correlation of each data attribute can 

be seen. By seeing these results, researchers can 

determine what actions are needed to control and how 

to stop the outbreak of this disease. The clustering 

result shows that the accuracy rate is 82.4% on this 

data. The accuracy of clustering is determined by the 

experiments with the three clusters already available 

in the MOHS data set. 

 

Figure 2. K-means Cluster the MOHS Data Set 

into 3 Clusters 

The cases of COVID-19 (confirmed, recovered, 

deaths) by region is shown in Figure 3.  

 

 

Figure 3. Comparison of COVID-19 (confirmed, 

recovered, deaths) Cases with Different Regions 

 

Yangon has the highest confirmation rate to 

compare with the other regions. In Myanmar, 70.4% 

of the confirmed patients has in Yangon. The second 

of confirmed rate is Kayin and the least region is 

Thanintharyi. Now, Mandalay, Naypyitaw, 

Ayeyarwaddy and Thanintharyi are recovering from 

the virus, and the regions are no longer infected. In 

Myanmar, Kayah is the only one region that it is not 

outbreak of the virus.   

According to the age group of infected patients, 

most patients are in the age group of 15-34 years in 

Myanmar. The percentage of these patients are 72.6% 

and the youngest group is 0.3% respectively. This 

result is shown in Figure 4. 

 

 

Figure 4. Age Distribution of Patients Infected 

from COVID-19 

 

The outbreak of the COVID-19 in Myanmar can 

also be recorded on the time series by analyzing the 

data. In the MOHS data set, the COVID-19 confirmed 

cases was firstly found on 23 March and shown daily 

rates. The number of COVID-19 confirmation rate on 

the time series is shown in Figure 5. 

 

 

Figure 5. Number of COVID-19 Confirmed Cases 

in Myanmar 

 

In Myanmar, 68.9% of all infections have 

recovered and mortality rate is extremely low. The 

number of COVID-19 recovered rate on the time 

series is shown in Figure 6. 
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Figure 6. Number of COVID-19 Recovered Cases 

in Myanmar 

 

In Myanmar, the death rate of infected patients is 

2.1%. The highest percentage of deaths are the 

infected patients over 60 years of age. Most of the 

deaths are caused by the other disease symptoms. The 

number of COVID-19 death rate on the time series is 

shown in Figure 7. 

 

Figure 7. Number of COVID-19 Death Cases in 

Myanmar 

On 19 June, the number of confirmed cases in 

Myanmar was the highest and recorded as the highest 

rate of confirmed cases in three months. All the 

infected patients returned to Myanmar from other 

countries and have a travel history.  Figure 8 

illustrates the comparison of local transmission and 

travel history with different country.  

 

Figure 8. Comparison of Local Transmission and 

Travel History with Different Country 

  

Figure 9 illustrates the confirmed patients who had 

infected from other countries. In Myanmar, the 

patients returned from India is the highest number of 

confirmed cases. Thailand is the second highest 

number of confirmed cases. 

 

 

Figure 9. Number of Confirmed Patients Who 

Have Returned from Other Countries 

IV. Benefits and Limitations 

This research paper presents the analysis on the 

COVID-19 epidemic from the data of the Ministry of 

Health and Sports, Myanmar (MOHS). The data is 

collected and sorted by 3 months from 23 March 2020 

to 22 June 2020. 

In this study, public can know regions which 

occur the most common outbreaks of COVID-19. For 

example, Yangon is the region with the most 

confirmed cases and the largest population density. 

Therefore, the residents of Yangon should take care 

not to infect. They can find and avoid the most 

prevalent areas of infection. In terms of travel history, 

the number of confirmed cases among those returning 

from India and Thailand to Myanmar has increased. 

These countries are neighbors of Myanmar, so, public 

in the border areas should be careful special attention. 

The result of this analysis will also help the health 

staff in their duties and the authorities will be able to 

handle quarantine and self-isolation tasks. 

V. Conclusions 

In this research paper, from the data analysis, 

researcher is aware of the COVID-19 outbreaks, so 

they can act ahead of time. K-means is a typical 

clustering method that is used for large data sets. In 

this research paper, K-means clustering method is 

used in data from different regions of Myanmar 

obtained by MOHS data set. The study of this paper is 

to help policymakers and health staffs to coordinate 

health care resources and prevent the spread of 

disease. It is hoped that the findings will have some 

impact to control on Myanmar’s confirmed COVID-

19 diseases.  

For future work, it can collect and analyze the 

COVID-19 data from all over the world. At the end of 

the COVID-19 period, the remaining data can be 
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collected and analyzed after June 22, 2020 in 

Myanmar. 
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Abstract: Bank Marketing (deposit) classification is a 

system that determines deposit applicants, either „yes‟ 

(client subscribed) or „no‟ (client did not subscribe) by 

analyzing customer‟s data. This is usually done by 

following the sample of past customers. Many models 

and algorithms have been developed to support deposit 

classification, which includes decision tree ensembles 

techniques. The decision tree is widely used in the 

classification process. The Gradient Boosting Decision 

Tree (GBDT) model is a powerful machine learning 

method that builds the decision trees to form an 

integrated ensemble model. This method uses the 

gradient of the loss function. The benefits of using the 

GBDT methods are: (1) It supports different loss 

functions and (2) It works the well with interactions. In 

this paper, GBDT algorithm will be implemented. This 

method was used to evaluate accuracy and execution 

time using the bank marketing (deposit) datasets 

available from the U. C. Irvine Machine Learning 

Repository. 

Keywords: GBDT, Classification, Decision Tree 

Ensembles, Boosting, Decision Tree 

I. Introduction 

Decision Trees are supervised learning techniques 

used in data mining for classification and regression [1]. 

Ensemble integrated decision trees methods to produce 

better predictive performance than using a single 

decision tree. Ensemble decision tree techniques; it is 

used in many application areas such as data mining, 

machine learning, etc. Decision tree ensemble methods 

can be broadly divided into Bagging (Random Forest) 

and Boosting (Gradient Boosting Decision Tree).  

Gradient Boosting is an iterative functional gradient 

algorithm, i.e. an algorithm which minimizes the loss 

function by iteratively selecting the function that 

indicates towards the negative gradient; a weak 

hypothesis. GBDT is a powerful and theoretically, an 

important machine learning method that establishes an 

additive ensemble of trees. It is an iterative procedure 

that guides the learning of a new tree, the gradient of the 

loss function. Only then can adding a new tree to the 

model improve its predictive performance. It is widely 

used in practice due to its high quality and high 

performance such as Light GBM, Cat boost, etc. These 

were particularly well handled with the real-world 

datasets, with heterogeneous and noisy data. [10] 

In this paper, we propose to determine „yes‟ (client 

subscribed) and „no‟ (client did not subscribe) using the 

datasets selected by the customer to select the 

appropriate information for his or her financial situation. 

 The rest of this paper is organized as follows: 

Section II describe the related work. Section III 

discusses the background theories we use. Section IV 

illustrates the implementation of the GBDT algorithm 

using a dataset namely Bank Marketing data. Section V 

presents the experimental results and conclusion is given 

in Section VI. 

II. Related Works 

In [2], Gradient Boosting Machines (GBMs) 

tutorials, these are defined and illustrated by both 

theoretical framework and design options. We have 

discussed all the essential stages of designing a 

particular model for one‟s practical needs. The 

capabilities of the GBM were investigated on a set of 

real-world practical applications. Based on the 

experimental results on EMG robotic control data, the 

proposed method shows the accuracy and overall best 

results on real-world practical applications. 

In [3] Application of selected supervised 

classification methods to bank marketing the campaign, 

classification methods such as decision trees, bagging, 

boosting, and random forests are compared using direct 

marketing campaign data of a Portuguese banking 

institution. Experimental results show that Random 

forest is the best of these methods, with accuracy and 

complex matrices.  

In Predicting Bank Marketing Campaign success 

using machine learning, it proposes to increase customer 

rates for long-term deposit product such as CDs. Based 

on this deposit data, the machine learning model will 

determine which customers and who to sign up for. All 

of this was possible by implementing data science and 

machine learning methods in Python. The proposed 

method shows how powerful Python can be for applying 

data science [9]. 

 



University Research Journal 2020, Vol-01, Issue-01 

 

41 

 

III. Background Theory 

A. Decision Tree Ensembles Techniques 

Ensembles techniques are the learning algorithm that 

constructs a set of classifiers and hence classify new 

data points by taking a choice of their predictions. It is 

often must more accurate than individual classifiers that 

make them up. Decision Tree Ensembles can be divided 

into the following: (1) Bagging (Random Forest) and (2) 

Boosting (GBDT). 

B. GBDT 

The GBDT [6] is a widely used machine learning 

algorithm, due to its efficiency and accuracy. It uses 

boosting techniques to integrate individual decision 

trees. Boosting mean integrating the learning algorithm 

into a series of a strong learner from several 

consecutively connected soft learners. 

 

Figure 1. Gradient Boosting Decision Trees 

Each tree undertakes to minimize the errors of the 

previous tree. Trees in boosting are weak learners. 

However, adding a series of trees and focusing on the 

errors from the previous one greatly enhances the 

accurate of the model. Once a new tree is added, it 

matches the modified version of the original datasets. 

The GBDT algorithm uses decision trees as weak  

learners. A loss function is used to detect residual 

function. [4]. 

Algorithms that optimize the cost function over 

function domain by selecting the function (concept of 

weakness) indicated by the intermediate calculation.  

The functional of boosting gradient perspective leads to 

the development of boosting algorithms in many areas 

of training and statistics. [5] Like other boosting 

techniques, GBDT combines a weak “learner” with an 

intermediate form as a strong learner. It is simplest to 

explain the least-squares regression setting, where the 

purpose is to “teach” a model f to predict values of the 

form ŷ=f(x) by underestimating the mean squared error 

(MSE) where i indexes over some training set of size n 

of actual values of the output variable is y: 

   = predicted value f(x) 

   = real value 

   = number of samples in y 

Now let‟s think of an GBDT algorithm to increase 

gradient with M levels. Each t (1 ≤ t ≤ M) of each level 

of gradient boosting can be reversed if there is an 

incomplete model    (for low t, this model may simply 

return ŷ
 
     is RHS is the mean of y value). In order 

to increase     the algorithm should add new estimators, 

     . Therefore, 

                      

Or, equivalent, 

               (1) 

Therefore, it will suit h to the residual        . As 

other boosting variants, each         attempts to correct 

its previous errors   . From the classification of function 

losses other than the square error of this concept and the 

classification of display problems, the residual gradients 

       for the given model are given as negative 

gradients (with respect to    ) of the squared error loss 

function
 

 
           for the given model. So, 

gradient boosting can be specialized to the gradient 

descent algorithm, and it generally involves “plugging 

in” the different losses and its gradient. 

One of the problems that many variables supervise 

learning has is the disadvantage of input variable x 

expressed through output variable y and the probability 

distribution P(x, y). Training set {(                 

(using known values of x and the corresponding values 

of y) aims to find an approximation  ̂    to a function 

f(x) that minimizes the expected value of some specified 

loss function L(y, f(x)): 

 ̂             [         ] (2) 

The gradient boosting method assumes the actual 

values as y and estimates the approximation  ̂    in the 

form of a weighted sum of function      from the base 

(or weak) learner in some classes ℋ. 

 ̂    ∑        
 
         . (3) 

In according with the principle of minimal risk, the 

method tries to find an approximation  ̂    that 

minimizes the average values of the loss function on the 

method set training method, i.e., minimizes the 

empirical risk. It starts with a model; it involves a 

constant function     , which is done greedily: 

             ∑        
 
                            (4) 

                 

            [∑                       
 
   ]        

(5) 

Where,       is a base learner function? 

Unfortunately, choosing the optimal function h for 

each step for an unjust loss-function L is generally an 

computationally infeasible optimization problem. 

Therefore, we limit our approach to the simpler version 

of the problem.  

The idea is to apply this minimum function 

(functional gradient descent) to the highest descent 

level. If we consider a continuous case, i.e. where ℋ is a 
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set of different functions on R, we will upgrade the 

model according to the following equations: 

                ∑       (        ) 
 
            

(6)          

           ∑ 

 

   

              

                 (           )                         (7) 

Where the derivatives are respected to the functions 

   for   {     }, and    is the step length. In this 

distinct case, but, i.e. when the set ℋ is finite, we select 

the nearest candidate function h from the gradient of L, 

which the coefficient   may be the solution to a given 

problem, but not a given problem. 

Algorithm: GBDT 

Input: training set {       }   
 , choice of the loss-

function L(y, f(x)), number of iterations M. 

Algorithm: 

1. Initialize    model with a constant value: 

2. For t=1 to M 

1) compute the negative gradient    : 

             [
            

      
]
         

         (8) 

2) fit a new base-learner function (or soft learner, 

e.g. tree)      , i.e. train it using the training 

set {        }   
 .  

3) find the best gradient descent step-size    

                              ∑  (                   )
 
      (9) 

4) update the model:  

                                                              (10) 

3. Output     ). 

This is the maximum number of termination 

conditions for the proposed method. It builds the model 

with the advanced design like other boosting methods. It 

generalizes them by optimizing different loss 

performance. 

C. Bank Marketing Dataset 

The dataset used in this paper is the U. C. Irvine 

Machine Learning Repository [7], which has 4,119 

customers and 21 categories. It contains information on 

both categorical (marital status, job type, education, etc.) 

and numeric (age, number of day since previous contact, 

etc.). The target variable is either binary “Yes” (client 

subscribed) or “No” (client did not subscribe). It defines 

all attributes (no missing attribute value). The purpose 

of the classification is to estimate whether the customer 

will sign up for a term deposit. Table 1 shows the inputs 

and outputs of the bank marketing. 

 

 

Table 1. Input and Output Varieties of Bank 

Marketing Data 
Attributes Types Values 

age numeric 20, 25, 29, 31, ... 

job type categorical admin., blue-coller, 

entrepreneur, 

housemaid, 
management, retired, 

self-employed, 

services, student, 
technician, 

unemployed, 

unknown 

marital categorical divorced, married, 
single, unknown 

education categorical basic.4y, basic.6y, 

basic 9y, high. 
school, illiterate, 

professional. course, 

university. degree, 
unknown 

default (has credit in default?) categorical no, yes, unknown 

housing (has housing loan?) categorical no, yes, unknown 

loan (pas personal loan?) categorical no, yes, unknown 

contact (contact 
communication type) 

categorical cellular, telephone 

month (last contact month of 

year) 

categorical jan, feb, mar, ..., 

nov, dec. 

day_of_week (last contact 
day of the week) 

categorical mon, tue, wed, thu, 
fri 

duration: last contact 

duration, in second 

numeric 6, 17, 58, 97, ... 

campaign (number of  
contacts performed during 

this campaign and for this 

client) 

numeric 1, 2, 3 , ... 

pdays (number of days that 

passed by after the client was 

last contacted from a previous 
campaign) 

numeric 999 means client 

was not previously 

contacted 

previous(number of contacts 

performed before this 

campaign and for this client) 

numeric 0, 1, 2, ... 

poutcome (outcome of  the 

previous marketing 

campaign) 

categorical failure, nonexistent, 

success 

emp.var. rate(employment 
variation rate – quarterly 

indicator) 

numeric -0.18, -1.1, 1.1, 1.4, 
... 

cons.price.idx(consumer 
price index – monthly 

indicator) 

numeric 92.893, 93.994, 
94.465, ... 

cons.conf.Idx (consumer 
confidence index – monthly 

indicator) 

numeric -36.4, -42, -46.2, ... 

euribor3m (euribor 3 month 

rate – daily indicator) 

numeric 0.884, 1.313, 4.855, 

... 

nr.employed(number of 

employees – quarterly 

indicator) 

numeric 5099.1, 5191, 

5008.7, ... 

y – has the client subscribed a 
term deposit 

binary yes, no 
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IV. Implementation 

The implementation of proposed system is presented 

in this section. This implementation is based on the 

KNIME tools in the Microsoft access 2017 database. 

Firstly, users process data through a pre-processing 

function to identify features with values such as „yes‟, 

„no‟, „unknown‟ and convert them to dummy variables. 

As a result, datasets become integers. Then it is easy to 

do through our chosen algorithm for meaningful result. 

We start with a constant value       and calculate 

negative gradient value (     and sort the base-learner 

function       according to equation (8) and (1) 

respectively and find the best gradient descent step-size 

   in equation (9) and then update the function model. 

According to equation (10), the system program 

continues to operate until the stop criterion is complete. 

It displays the results (the user registers the deposit 

term) when the termination term is completed. Users use 

tree-based algorithms to check accuracy and error 

metrics for choosing the best performance. Typically 

GBDT is known for its best performance in supervised 

machine learning applications and has the highest 

accuracy. 

 

Figure 2. Flow of GBDT Method 

Table 2. The Form of A Confusion Matrix with 

Classification error 

y/ Prediction (y) no yes 

no TN (true negative) FN (false negative) 

yes FP (false positive) TP (true positive) 

classification error: (FP + FN)/(number of instances) 

Performance statistics of each classification model 

are assessed using statistical accuracy, sensitivity and 

precision. It is true positive (TP); True Negative (TN); 

False positive (FP) and false negative (FN) are used. 

The percentage of true/false classification is the 

difference between the actual and predicted values of 

the variables. True Positive (TP) is an example, or in 

other words, the number of correct predictions. Positive 

prediction of the distinction occurs when the target 

attribute coincides with a positive prediction. True 

Negative (TN), for example, presents false or true 

prediction. False Positive (FP) is an example of the 

number of correct and incorrect estimates. Finally, a 

false negative (FN) is an example of a false prediction.  

Classification accuracy is defined as the ratio of the 

number of cases correctly identified and divided by the 

total (TN+FN+TP+FP) and equals the sum of TP and 

TN. 

          
     

           
                       (11) 

Precision is defined as the number of true positives 

(TP) rather than the number of true positives and the 

number of false positive (FP). 

          
  

     
 

Sensitivity refers to the sum of TP and TP and FN, 

which refers to a positively defined positive rate. 

Sensitivity can be referred to as a true positive rate. 

            
  

     
 

Specification refers to the rate of correctly defined 

negative and is equal to the ratio of TN to the total of 

TN and FP. 

            
  

     
 

V. Experimental Result 

Figure 3. Workflow of GBDT Model on KNIME 

Tools 

In the workflow of GBDT model, first, the data is 

read from the dataset. Dataset is then divided into 

training data (70%) and test data (30%). The purpose of 

the application is to find out the parameters of the model 

using the training data (depending on the training data) 

and apply. This is for test data to determine the model‟s 

performance and its predictability. In addition, users 

access the iterations and the mean square error (MSE) of 

the estimated squares and actual values (MSE) by 

training the data from the database.  
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Figure 4. Read File of GBDT on KNIME Tools 

Figure 4 show that the data is retrieved from bank 

marketing database. Then, figure 5 shows the division of 

training data 70%. Figure 6 also shows the gradient 

boosted tree model of GBDT method on KNIME tools. 

Figure 7 show the output data of Gradient boosted trees 

predictors. 

 

Figure 5. Training Data of GBDT on KNIME 

Tools 

 

Figure 6. Gradient Boosted Trees Model on 

KNIME Tools 

 

Figure 7. Output Data of Gradient Boosted Trees 

Predictor on KNIME Tools 

 

Figure 8. Score Predictor of GBDT Model 

Figure 8 also show the accuracy and error in score 

predictor of GBDT method with depth 3, learning rate 

0.1 and iteration 100. 

Accuracy is calculated according to equation 11. To 

assess the performance of the system, the accuracy of 

the GBDT method for banking datasets is shown in 

Table 3. Test results of the system depend on iterations 

with depth 3, learning rate 0.1 and randomly data. The 

system is optimized with iteration 500 and depth 3. 

Table 3. Experiment result of the system 

Iteration  Accuracy (%) 

100 92.3% 

200 92.8% 

300 92.9% 

400 93.3% 

500 93.9% 

Figure 9 shows the accuracy statistics for iteration 

500, depth 3, and learning rate 0.1.  

 

Figure 9. Scorer for Iteration 500, Depth 3 and 

Learning Rate 0.1 
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VI. Conclusion 

The objective of this study is to create an effective 

tool to build the GBDT algorithm to help us correctly 

identify different types of database. This system is 

implemented by using GBDT. This system classifies 

banking marketing classes based on user data. The 

system is a specific process. The accuracy of the system 

depends on the depth, learning rate and number of 

iteration. 

The accuracy is 94% with depth 3, learning rate 0.1, 

and 500 iterations. The advantages of this system are 

that there is no need for human expert to justify the 

deposit classification system. The system can be used 

for many organizations and it is easy to use. Fast and 

accurate decision can be made for deposit classification 

using this system.  
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Abstract: In this paper, the mainly involves three steps: 

to extract Myanmar’s Myeik pearl’s delta colors, to 

recognize the color hexadecimal value and to classify 

the three color ranges of the Myeik pearl images. 

Traditional representations of colorful pearl images 

mainly include color distributions and statistical 

information based on uniform quantized color groups. 

This study proposes to characterize the color 

information of the pearl images using a learning 

strategy which generates adaptive color levels and to 

extract the the color levels percentage learned for the 

representation of the image. The database of pearl 

images set has been created using digitized images of 

the natural Myeik pearl images. The database comprises 

of 10 varieties features of the most common color 

algorithm .In this experiment contains 350 different 

pearl images. We have analyzed the effectiveness of 

VNN classifier and Multilayer perceptron machine 

learning algorithm.  

Keywords: Myanmar Myeik Pearl, Delta color, 

Classification, Vector Neural Network (VNN), 

Multilayer perceptron 

I. Introduction 

Pearls are a very popular organic gem and they have 

many features like other gems, such as color, size, 

luster, and shape. However, such a manual sorting task 

is relatively difficult in reality, since it requires the 

simultaneous consideration of multiple characteristics 

of the pearls. In addition, manual labor is tedious works. 

Therefore, this system is the extraction automatically 

and the classification of pearl classes. [1]. 

 Pearl’s luster depends on the reflection, refraction 

and diffraction of light from the translucent layers [3]. 

The golden pearls are increasingly cultivated in 

countries like Australia, Indonesia and our own 

Myanmar. Today, Myanmar’s golden Southern Sea 

pearls are more popular around the world. 

 

 

II. Background 

A. Differences between Natural and Cultured 

Pearls 

Natural pearls are made up of almost 100% calcium 

carbonate and conchiolin. It is believed that when 

microscopic invaders or parasites turn into bivalves and 

settle inside the shell, natural pearls form in a series of 

accidental conditions. Cultured pearls are the shell's 

response to tissue implants. A small piece of the donor 

shell mantle is transplanted into the recipient's shell, 

where the tissue forms that precipitates calcium 

carbonate tissues. [2]. 

 
Figure 1. Cross Section Views of Cultured 

and Natural Pearls 

In the above Figure 1 shows the differences between 

the cross sections views of Cultured and Natural pearls. 

Fine quality Natural pearls are very expensive jewels. 

Their values are determined similarly to those of other 

precious gems, according to size, shape, color, quality 

of surface, orient and luster.Myeik pearl is natural 

pearls and the most popular in the world. 

B. Color Ranges of South Sea Pearls 

The intermediate colors of pearls are often called 

yellow and champagne. These colors can be beautiful in 

it, but the most valuable is gold. South Sea pearls are 

very large and tend to have thick nacre. Moreover, not 

all golden South Sea pearls are as perfectly spherical as 

other seawater pearls [4].  
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Figure 2. Three Color Ranges of South Sea Pearls 

 In the above Figure 2 illustrates the typical colors of 

South Sea Pearls. These main characteristics are 

subdivided into four groups. They are size, shape, color 

and lusters of Pearls. Some colors are more sought after 

than others. South sea pearls, or pearls that are mostly 

cultured in Australia and South East Asia, usually come 

in hues of white and champagne. The mainly three 

types of pearls are White range, Black range and 

Yellow range classes. 

III. Related Work 

Pearl’s color is an important feature and they are 

including the hue and its color depth. Computer Vision 

is used to process the pearl image after transforming it 

from RGB to HSV color model, which can illustrate the 

hue and color depth information of pearl. According to 

the histogram of V (Value) weight, the bright area is 

extracted by Ostu Segmentation and the average value 

of H (Hue) and S (saturation) are proposed by Chunyu 

Tian [12]. 

 Qi Xuan and colleagues discussed the design a pearl 

classification machine, based on which multi-view 

images of massive pearls can be automatically collected, 

and the pearls can be classified with a relatively high 

accuracy utilizing a novel MS-CNN algorithm[13]. 

 Heriberto and Luis presented a hybrid approach to 

solve the multi-ellipse fitting problem based in 

initializing PEARL method with solutions taken from a 

multi-objective genetic algorithm [14]. 

IV. Myeik Pearl Color Extraction and 

Classification System           

In this section, we describe the proposed system 

with the main processes in the proposed system. Firstly, 

the   data flow diagram is shown in the following in the 

Figure 3.Moreover, we are briefly explained the 

Hexadecimal value of color images to extract color 

images, the Vector Neural Network used for to 

recognize of Pearl images and finally the Multilayer 

perceptron machine learning algorithm to classify three 

color Pearl ranges classes discussed in the followings.  

(1)Selecting the quantization delta values for the     

specific Myanmar Myeik pearl images from Pearl 

database 

(2) Checking the delta values from these images 

(3) Finding the hexadecimal values from the   

images  

(4) Calculating these 10 color value features by 

using the Vector Neural Network and extracting the 

most common result percentage color value 

 (5) Decoding the desired result color and Pearl       

range class values outputs by using Multilayer 

perceptron. 

 (6) Saving the results in the Pearl Database of the      

desired color range class. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Data Flow Diagram of the Myanmar 

Myeik Pearl Color Classification System 

A. Hexadecimal value of color images 

In this paper used the hexadecimal value of the delta 

value of pearl images (white to black colors, #000000h 

to #FFFFFFh).In the following Table 1 is shown the 

RGB notation and values. 

 

Output the maximum % 

color result and Pearl 

range class using 

Multilayer perceptron 

 

Input 

Myanmar 

Myeik Pearl 

images 

Checking the delta 

values of images 

 

Finding the most 

common 

Hexadecimal 

values of colors 

Calculating and extracting 

of color feature values 

using VNN 

 

Pearl 

Database 
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               Table 1. RGB Notation and Values  

Notation RGB Triplet 

Arithmetic (1.0,0.0,0.0) 

Percentage (100%,0%,0%) 

Digital 8 bit per channel (255,0,0) or 

#FF0000h 

Digital 12 bit per channel (4095,0,0) 

Digital 16 bit per channel (65535,0,0) 

 

 A color space describing colors close to human 

perception is crucial in calculating color difference 

based on color perceptual similarity. The RGB color 

space, which is normally used in the frame grabber of 

color-processing systems, does not carry direct 

information about the color [5]. 

B. Vector Neural Network 

In the process of pattern recognition, it is a special 

Neural Network classifiers are widely used for their 

recognition power. To use a new and special Neural 

Network classifier, there is a Vector Neural Network 

introduced by the Russian [10-11]. 

After features extraction step from these Pearl 

images, classification and recognition process must be 

carried out for extracted features. Bearing the 

calculating speed in mind, authors chose Vector Neural 

Network classifier for their work of Myanmar Myeik 

Pearl color recognition system. For the time being, real 

features of Pearl images have already been extracted to 

get ready for testing or analyzing VNN. These features 

are now stored in Pattern Database.  

Let us consider a recognition problem of an input 

feature vector of a segmented image having N features. 

In pattern database, let, there will be M patterns X .

 NxxxX 


,.....,, 21 M,1 . ix


, Ni ,1 - unit 

vector of i
th

 neuron directing to one direction of q-

dimension space [11]. An input vector must be 

compared to get the most similar one in the pattern 

database. 

This q-dimensional Parametric Vector Neural 

Network (VNN) can be considered as a two-layer 

Neural Network. Each neuron ix


is coded to q-

dimensional space before input to the network. All the 

input neuron is connected with each output neuron of 

Vector Neural Netwok. N-size output vector, which is 

considered to get the exact number of pattern, which is 

the most similar to the input. Each x


 must be in

 nyyyY 


,....,, 21 . “n” is the output neuron count 

and in this paper the value of n is 5 which mean 

maximum number of pattern. Y Is the output number 

of the PVNN getting by decoded from the unit output 

vector nyyy 


,....,, 21 . iy


is the i

th
 digit of Y . 

Synaptic mutual matrix T is calculated as the 

following formula in Equation (1). 





M

T

jiij xyT
1




, Njni ,1,,1 

             (1)
 

Where
T

jx


is the transpose matrix of jx


. 

Synaptic mutual matrix ijT between i
th 

and j
th
 

neurons is defined by (qxq) matrix. In this work, q is 

denoted 10. 

 

 

Figure 4.   Vector Neural Network 

After that, using pattern number in Database (DB) 

and coded features of that image, Synaptic matrix T is 

created. Once it is created, it will be used to classify the 

input pattern determining whose image number in DB is 

the most similar to that of input one. Output neuron 

number is depending on the DB size (training pattern 

count). In fact, output neuron count is actually digit 

count of the total training images. In the above Figure 4, 

the Vector Neural Network is demonstrated how it 

works on the four output neurons. This type of Neural 

Network is very fast and suitable for pattern recognition 

process. 

The (q×q)-matrixTij described in the above equation 

is simply multiplied by the input vector. This matrix 

affects the vector zj  Rq, converting it in a linear 

combination of basis vectors. This combination is an 

analog of the packet of quasi-monochromatic pulses 

that come from the j
th

 neuron to the i
th

 one after 

transformation in the inter connection. After decoding 

the hi , 5,1i , a decimal number is obtained in this 

values. This number is the database pattern number 

which is most similar to the input one [6]. 

C. Multilayer Perceptron 

Multilayer Perceptron machine learning algorithm is 

a combination of Perceptron layers aiming to solve 

multiclass problems [2]. The Neural Network 

architecture is composed of neuron layers, such that 

each output feeds the input neurons at the following 

layer. The first layer, denoted by A, has NA neurons, 

where NA has the same dimensionality of the feature 

vector, while the last layer, denoted by Q, has NQ 

neurons, which stands for the number of the classes. 
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This neural network assigns a pattern vector p to a class 

are in the following Equation (2) and (3), where ωm if 

the m-th output neuron achieves the highest value, m = 

1, 2, . . .,NQ. 

Each input layer corresponds to a weighted sum of 

the previous layer. Let J − 1 be the previous layer of J, 

such that each input I 
J
 j in J is given by: 

 

            
   ∑      

    
      

                        (2) 

                                                         

                           
        (  

     )                       (3) 

      

where j = 1, 2, . . .,NJ, being NJ and NJ−1 the number 

of neurons at the layer J and J −1, respectively, wjk 

stands for the weights that modify the k
th

 output of layer 

J − 1, i.e., O
J−1

 k , and φ(·) corresponds to the activation 

function.  The Multilayer perceptron method consists of 

a deep, fully Vector Neural Network that learns a patch-

wise end-to-end mapping from RGB values [4]. 

V. Proposed Finding the Most Common 

Color Finding Hexadecimal Algorithm         

The most common colors algorithm can be used to 

get the maximum percentage of colors in an image.  It 

needs variable; “image” value and to upload the 

filename of the image you want to process. In this 

testing program most common 10 colors “count” should 

be returned values and the amount of gap when 

quantizing color values used “delta” value and width 

and height of the desired Pearl image. The proposed the 

most common 10 colors finding Hexadecimal value 

algorithm is shown in the following Figure 5. 

Algorithm 1: Most common color finding Hexadecimal 

                      Value algorithm 

Set the color value, count, delta=16, width, height; 

for color=1 to 10 do  

 begin 

   if (delta > 2) 

   begin 

    half_delta              delta / 2 - 1; 

   end 

   else  

   begin 

    half_delta             0; 

   end 

   size              GetImageSize; 

   scale           1; 

   if (size>0)  

   scale           min(width/size, height/size); 

   totalpixelcount             0; 

   for  y = 0  to  y < height  do 

    begin 

    for  x = 0 to x < width do 

       begin 

       totalpixelcount             totalpixelcount  ; 

       colors                imagecolorsforindex; 

       if ( delta > 1 )  

       begin 

       colors[red]            (colors[red])+half_delta)/delta) 

                                   *delta; 

       colors[green]         colors[green])+half_delta)/delta)  

                                   *delta; 

       colors[blue]           (colors[blue])+half_delta)/delta) 

                                    *delta; 

     if (colors[red] >= 256) 

     begin 

           colors[red]              255; 

     end 

     if (colors[green] >= 256) 

     begin 

        colors[green]              255; 

     end 

     if (colors[blue] >= 256) 

     begin 

         colors[blue]             255; 

     end 

     end 

     return hexa(colors[red],colors[green],colors[blue]); 

   end 

 end 

end 

End for 

Figure 5.  Most Common Color Finding 

Hexadecimal Value Algorithm 

   Finally, according from this color finding algorithm, 

it returns the 10 maximum colors values from the image 

in an array, ordered in descending order, where the keys 

are the colors, and the values are the count of the color. 

VI. Experimental Results 

A. Myanmar Myeik Pearl Datasets 

One of the important factors that improve 

recognition accuracy is the quality of the pearl images. 

It is imperative to resolve various problems that occur 

in the original, such as the image distortion of the colors 

and the background noise that may occur during 

digitizing steps. The aim of our work is to develop new 

algorithms that can achieve high recognition accuracy. 

Obtaining high recognition accuracy on Myanmar Pearl 

image data sets is a difficult problem for which many 

different solutions have been proposed. In this 

experiment, the Myeik Pearl images tested with over 

350 images. In this testing included the yellow, green, 

gray, black and white pearl images but some pearl 

colors are blending color in the images and the sample 

images are illustrated in the following Figure 6. 

     

 
    

Figure 6. Sample Myanmar Myeik Pearl Images 
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B. Feature extraction of Myanmar Myeik Pearl 

Color 

This is developed to carry out the color feature 

extraction processing system. After extraction each 

delta color values, there is a need to name this image 

and save all the features of it with the given name for 

the next step of Myanmar Myeik Pearl Color 

recognition system using Vector Neural Network for 

extracting   name of colors. In this tested for the color 

features. The user interface system is illustrated as 

shown in the following Figure 7. 

  

Figure 7. Calculating the Most Common Color of 10 

Hexadecimal Values from Myeik Pearl Images 

Feature extraction is an essential step for Myanmar 

Myeik pearl color classification System. Myeik pearl 

features are not like other cultured pearls. In this work, 

10 features are extracted for Myeik Pearl by using the 

most common 10 color finding Hexadecimal value 

algorithm. In this paper, many challenges of to extract 

the color of pearls because mixing or blending color of 

pearls; this means over 10 colors mixed over the surface 

of the pearl image [7].An application is developed to 

carry out the feature extraction process of Myeik pearl 

image. Firstly to load the desired image. After 

extraction of each image, this color and save all the 

features of hexadecimal values of images. Next, 

training and testing steps are using Vector Neural 

Network classifier is tested 350 various images. 

In this experimental results, from this Figure 7 so 

the most possible color is the first position, as the color 

feature 01 value. The most common hexa value is 

“#a87800”, maximum percentage is 0.412429, color 

name is “Deep orange” and the color range class is 

“Yellow range” accurate result outputs. 

 

    

 

 

 

 

 

(a) Dark Grayish Lime Green Pearl Color 

 

 

 

 

 

 

 

(b) Slightly Desaturated Pink Pearl Color 

Figure 8. Sample Myanmar Myeik Pearl Colors 

Extraction with Delta Color Codes 

As we mentioned above the descending percentage 

of image and the user interface of the developed system 

is illustrated in the above Figure 8. (a) to (b) especially 

tested with other color of Myeik pearl images. In a 

RGB color space, hex value is composed of Red, Green 

and Blue. For example in the Figure 8.(b),the 

hexadecimal color #c07890 has RGB values of R:192, 

G:120, B:144 and CMYK values of C:0, M:0.38, 

Y:0.25, K:0.25.The same finding color changed to 

decimal code to color name in the Figure 8.(a) to (b). Its 

decimal value is 12613776 and the name of color is 

“Slightly desaturated pink” pearl color [8]. 

C. Multilayer Perceptron Classify Neural         

Network Analysis 

     Back propagation algorithm in MLP neural network 

was used this analysis [9]. We have chosen to have the 

10 color feature extraction (Feature 01 to Feature 10) 

validation for the test option to maintain the consistency 

of the experiments. In this paper, “Multilayer 

perceptron neural networks” was applied the Weka GUI 

chooser to classify the Myanmar Myeik pearl dataset.  

 

 
 

Figure 9. Visualization of the Myeik Pearl Dataset 

In this above Figure 9 the visualization of Myeik 

pearl dataset includes 12 attributes; this includes the 

Color Name (Dark Orange etc.), Color Ranges (Yellow 

Range, Black Range and White Range).Feature 01 

means the most common maximum % from the desired 

pearl image. Feature 02 includes the second 

maximum % color values to Feature 10 includes the 

minimum % color values. The following Table 2 shows 

the confusion matrix for a Multilayer Perceptron 

classifier is explained below: Accuracy (AC) is defined 

as the ratio of the correctly predicted data to the total 

number of data and is calculated as follows in the 

Equation (4)[10]. 
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Table 2. Confusion Matrix 

 

   
  

       
                                           (4) 

 

 

 

 

Figure 10.  Classification Results Myeik Pearl 

Color Range Classification System 

The recall or true positive rate (TP) is the ratio of 

positive cases that were correctly identified. The false 

positive rate (FP) is the proportion of negative cases 

that were incorrectly classified as positive .The true 

negative rate (TN) is defined as the proportion of 

negatives cases that were classified correctly and is 

calculated the desired image dataset. The false negative 

rate (FN) is the proportion of positives cases that were 

incorrectly classified as negative, as follows .Finally, 

precision (P) is the proportion of the predicted positive 

cases that were correct [10]. Precision accuracy is 

calculated the Correctly is nearly 100% and Incorrectly 

nearly 0 % in the above Figure 10.According from the 

above testing results, the mean absolute error is 

0.0016.Root mean square error is 0.026.Relative 

absolute error is 0.5681%.Root related square error is 

0.7%.The total number of instances is tested with 350 

Myeik pearl color features dataset. 

 

Figure 11. Myeik Pearl Color Attributes 

The total number of pearl color attributes is 350 

Myeik pearl color features images dataset as shown in 

the above Figure 11. 

As we mentioned above in the Figure 10, the 

Confusion matrix values are the “Yellow range” is 207, 

the “Black range” is 40 and the “White range” is 99 

from total 350 and the classification of the Myeik pearl 

color range image results are illustrated in the following 

Figure 12.The “X axis” is illustrated the color ranges 

and the “Y axis” is shown the color predicted values, 

the results are tested with 350 pearl images. 

 

Figure 12. Classification of Color Ranges for  

Myeik Pearl Color 

VII. Conclusion and Future Work 

In this research paper we used three main algorithms. 

Firstly, the most common color finding Hexadecimal 

value algorithm used for finding the  10 maximum color 

hexa values from the desired Myeik pearl images. 

Secondly, the Vector Neural Network algorithm 

demonstrated to extract the color feature values and to 

recognize the name of the desired color in the database 

decoded with the accurate results with 350 images of 

Myeik pearl dataset. The main contribution of this 

paper to classify the Yellow range, White range and 

Black range of Myanmar Myeik pearl colors easily with 

a novel technique by using Multilayer perceptron. The 

Predicted 

Negative Positive 

Actual Negative a b 

Positive c d 
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classification results showed that the Multilayer 

Perceptron had a higher predicted accuracy in 

comparison with neural networks. In our future research, 

Myanmar Myeik pearl images will be considered for 

other features classification of the pearl grading system. 
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Abstract: Most of the people are using email for their 

working environment. Email takes part the essential 

role of people daily life. Some people use unwanted 

commercial emails such as spam in order to disturb the 

confidential information and unauthorized access. They 

use spam email as spammer. The huge amount of spam 

email can happen the consuming of mail servers' 

storage capacity and the congestion of network 

bandwidth. Most of the researchers have been used 

machine learning algorithms in order to detect spam 

emails. In this paper, we propose a spam email 

detection model by using Support Vector Machine 

(SVM). We can detect spam emails from incoming 

emails. We will use Spam email dataset for detecting of 

spam emails. We will evaluate the detection system by 

accuracy and false detection rate.  

Keywords: Spam Email, Detection, Support Vector 

Machine, False Detection Rate, Accuracy.   

I. Introduction 

In the communication system, emails take part the 

essential role of our daily activities. We use email in 

both social communication and working environments. 

Nowadays, some people are facing unwanted 

commercial emails problems [1]. These emails are 

called spam emails. They used this email as a spanner 

for destroying of many websites and working 

environments. They have destroyed the power of CPU 

and mail servers. These emails can cause the 

consumption of network bandwidth and hard disk 

space. Spam emails can annoy in working environments 

[2]. They are very dangerous. These emails are 

distributors of malware. According to the AV-TEST 

institutes email detection system, it has been detected 

spam emails into three categories. They are unsolicited 

of advertising email, distributed spam email by URL 

(Unified Resource Location) and distributed spam 

emails by attached files [3]. According to their 

detection system, the most obvious countries in 

suffering of spam emails are that Turkey is 23.4% in 

last 14 days, United States is 17.9% in last 60 days and 

Russia is 13.2% in last 180 days [4]. 

Most of the researchers on spam email detection 

have used machine learning (ML) algorithms. This 

machine learning algorithm can give 99.9 percent of 

accuracy [5]. In the machine learning based spam 

emails detection system, there are many methods in 

detection. They are content based detection method by 

machine learning algorithm, case based spam detection 

by machine learning algorithm, heuristics based spam 

detection by machine learning algorithm and previous 

likeness based spam detection by machine learning 

algorithm and adaptive spam detection method. In this 

paper, I have been detected spam email by using 

Support Vector Machine algorithm. The objectives of 

the paper are to detect spam email by using support 

vector machine (SVM) algorithm, to reduce the over 

fitting problem of dataset and to a bound on test error 

rate. The organization of the paper is as follow. I will 

discuss related works of my research in section 2. I will 

present the background theory of my propose method in 

section 3. I will also discuss the propose system design 

in section 4. I will describe result and discussion in 

section 5 and I will conclude my paper in section 6. 

II. Related Works 

Many researches have been used variety of spam 

email detection techniques with machine learning 

algorithms. Support Vector Machine (SVM) can be 

used efficient classification method for spam email 

detection [6]. It is supervised machine learning 

techniques. SVM can be used a good classifier for 

sparse data. It can get required precision and recall rate. 

It can get high classification accuracy. It uses the kernel 

function that is one of the main ideas of machine 

learning algorithm that can be used in spam email 

detection. Another machine learning algorithm, 

Decision Tree has been used for spam email detection 

[7]. But it has more training time than SVM algorithm. 

It needs variable feature execution of input dataset. It 

has some advantages. The capacity of decision tree 

algorithm can solve unambiguous values of problems 

and decisions. The major problem of decision tree is 

over fitting problem of training dataset. Another 

machine learning algorithm, Naive Bayes can be used 

in spam email detection [8]. It has simplicity and quick 

convergence. It needs small amount of training dataset. 

It can be used in spam email detection problems 

including two or more classes. It cannot use in 

irrelevant features of dataset. But it has a small amount 

of training time to detect spam emails. Evolutionary 

algorithm (EA) can also be used in spam email 

detection and filtering [9]. It does not have any 

sophisticated computation of mathematics. It can give 

optimized solution for recognition. Genetic algorithm is 

one of the EA algorithms that can be used in spam 

email detection. There are two common approaches for 

spam email detection. They are knowledge engineering 

and spam emails filtering by machine learning 
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algorithm. Emails can be classified as spam or not by 

using knowledge engineering. But machine learning 

approach provides more efficient than knowledge 

engineering in spam emails filtering. 

III. Background Theory 

A. Spam Emails Filtering Process 

Email message consists of two components. They 

are header and body. The header describes the 

information about the email. The body describes the 

main part of the email. The header consists of the 

subject of the email, the sender and the receiver. The 

body consists of the context of the data that has been 

described in header. All emails need to send via sever to 

the Message Transport Agents (MTAs) [10]. It is the 

office of organization mails. The header can detect the 

route of the emails passed through the server. The email 

needs to pass through at filtering. The filtering process 

can be seen in Figure 1. In the spam email filtering 

process, the incoming mail needs to pass through the 

tokenization process. In the tokenization process, it is 

needed to remove the words from the body of the email 

and divide into small sequence of symbols. It is called 

token. These tokens are needed to pass through the 

feature selection phase. In feature selection process, 

when the message size is larger than normal, it can 

condense a small one. And the next process is email 

spam filtering process. In this stage, many kinds of 

techniques need to filter the spam emails. 

 

 

 

 

 

 

Figure1. Spam Email Filtering Process 

B. Support Vector Machine (SVM) Algorithm 

Machine learning algorithm can be used in spam 

email detection. There are two types of machine 

learning algorithm. They are supervised machine 

learning algorithms and non-supervised machine 

learning algorithms. Support Vector Machine (SVM) 

algorithm is a supervised machine learning algorithm. It 

can be used in spam emails detection. A Support Vector 

Machine (SVM) algorithm can use for classification 

problems between two groups [11]. It is needed to 

consider two classes such as black and white. There are 

two features, x and y. It is also needed to consider a pair 

of (x,y) coordinates and a classifier. We have been plot 

the labeled training data on a plane that can be seen at 

Figure 2. 

 
 

Figure 2. Linear Support Vector Machine  

(SVM) 

 

The pseudo code of SVM algorithm can be seen in 

Figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Pseudo Code for Support Vector 

Machine 

In SVM algorithm, it is needed to use the number of 

input vectors, number of support vectors, number 

features in a support vector, support vector array, input 

vector array and bias as input data. The output of SVM 

algorithm is decision function. A SVM takes this data 

points and separate with hyper plane. This is called 

decision boundary. The goal of SVM is the maximize 

the margins from the two classes. 

 

Incoming 

email 

Tokenization Feature 

selection 

Spam Emails 

Filtering 

Input: 

 Nin (the number of input vectors) 

 Nsv (the number of support vectors) 

Nft (the number of features in a support 

vector) 

SV[Nsv] (support vector array) 

IN[Nin] (input vector array) 

b
*
 (bias) 

γ (distribution function) 

α
* 
(weight vector) 

k (kernel function) 

SV[j] (Support vector of j) 

Output: 

 F (decision function output) 

for i ← 1 to Nin by 1 do 

     F = 0 

     for j←1 to Nsv by 1 do 

         dist = 0 

         for k ←1 to Nft by 1 do 

              dist +=(SV[j].feature[k]- IN[i].feature[k])
2
 

         end 

        k = exp(-γ × dist) 

        F += SV[j]. α
*
 × k 

     end 

     F = F + b
* 

end 
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IV. Proposed SVM Based Spam Email 

Detection System  

There are many researches about the detection of 

spam email by SVM algorithm. In this paper, we have 

been used email signature dataset. Most of the spam 

email detection systems face the over fitting problem. 

Therefore, we have used 10-fold cross validation 

method in order to solve the over fitting problems.  This 

is the difference between previous researches and our 

research. We have been detected spam emails by using 

Support Vector Machine (SVM) algorithm. We need to 

use spam emails dataset. Firstly, we need to use 

incoming email and email dataset as input data. 

Secondly, we need to prepare emails data at 

preprocessing state. In this stage, we need to remove 

unnecessary parts of emails. Thirdly, we need to extract 

malicious features from the incoming emails data. 

Fourthly, we need to train these data by SVM to 

generate the model. Finally, we need to test data by 

SVM and generate the classification results. The step by 

step process of spam email detection by SVM can be 

seen in Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 4. Architecture of Spam Email Detection by 

SVM 

The pseudo code for spam email detection by SVM 

can be seen in Figure 5. In this pseudo code, we need to 

input x as email sample message for classification. We 

need to use TrainingDS as training dataset, a kernel 

function {k1,k2,…,kn}. We also need to use the number 

of elements according to the number of input 

TraningDS. We need to produce a trained SVM 

classifier f(x) with kernel function (k). In the training 

and testing dataset splitting, K-fold cross validation 

method is used. The trained generated model is tested 

with TestingDS. We also need to generate the 

classification accuracy for evaluation purposes. Finally, 

we need to generate the classification report for spam 

email detection.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Pseudo Code for Spam Email 

Classification by Support Vector Machine 

V. Experiments and Discussion  

Most of the spam emails deliver from commercial, 

fraudulent or malicious intent. The example of spam 

email can be seen in Figure 6. In this email, sender is 

Mark Zuckerberg, the founder and CEO of Facebook 

Social media. He said that he has been selected the 

receiver email as randomly. He would like to give 

$15,000,000 to receiver. He has been send the link to 

check about himself. Normally, this is very lucky email 

from the CEO. We need to consider the email address 

of the sender is real or not. It is needed to check this 

email. Most of the spam emails consist of check words 

such as capital letter, address, email, credit card 

information, money, donate, invite, winning, projects, 

table, journal and conferences. According to check 

words, this email consists of capital letter, email, 

winning, money and invite.  

 

 
Figure 6. Sample Spam Email 

 

 In the experiment of spam emails detection system, 

we have been used Spambase dataset from UCI 

machine learning dataset repository. These dataset 

contains 58 attributes. All of these attributes are 

continuous values. They are word_freq_make, 
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Data 
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with SVM 
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data with 
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Input: email message x for classification, TrainingDS for   

training dataset, a kernel function (k) 

for i =1 to num 

set k = ki 

for j = 1 to q 

produce a model from TraningDS by SVM with classifier f(x) 

and kernel function k and compare the classifier f(x) by using 

k-fold cross validation. 

Classify the incoming email with TestingDS by SVM and 

generate the results 

Keep the classifier with good accuracy 

End for  

End for  

Return the classification result 

End  
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word_freq_address, word_freq_all, word_freq_all, 

word_freq_3d, word_fred_our, over, remove, internet, 

order, mail, receive, will, people, report, addresses, free, 

business, email, you, credit, yours, font, OOO, money, 

hp, hpl, george, 650, lab, labs, telnet, 857, data, 415, 85, 

technology, 1999, parts, pm, direct, cs, meeting, 

original, project, re, edu, table, conference, ;, (, [, !, $, 3, 

capital_run_length_average, captial_run_length_longest 

and captial_run_length_total. 

One of the columns from these dataset has class. 

This class is either spam email or ham mails. Firstly, we 

need to do data preprocessing stage before classification 

of spam emails.  

In supervised machine learning algorithm, data 

preprocessing stage is very important because the data 

in which is in incomplete manner for pre-processing. 

Some of the machine learning algorithm can extract the 

knowledge from the dataset and features. In this paper, 

we have been removed unnecessary attributes from the 

dataset. Secondly, feature extraction is also important 

process in classification method. We have been select 

important features for spam emails and removed 

irrelevant features from the dataset. This can save in 

running time complexity and space complexity. It can 

also be improved in the classification performance. 

After being feature generation process, we gave these 

features set as input to the SVM algorithm.  SVM is 

implemented in K-fold cross validation in training and 

testing dataset. In this paper, we have been used 10-fold 

cross validation method. It means that the entire dataset, 

Spambase is divided with 9 (10 - 1) partitions. We have 

been done nine times. The experiment of dataset 

partition can be seen in Table 1. 

After generating the SVM model, we have been 

generated the classification result. In the generating of 

the classification result, we have been calculated the 

evaluation measurements. 

Table 1. Dataset Splitting by 10-fold Cross 

Validation 

No. Splitting Rate Training 

Dataset (%) 

Testing 

Dataset (%) 

1 0.1 10 90 

2 0.2 20 80 

3 0.3 30 70 

4 0.4 40 60 

5 0.5 50 50 

6 0.6 60 40 

7 0.7 70 30 

8 0.8 80 20 

9 0,9 90 10 

We have been done our experiment as according to 

Table 1.In this paper, we have been measured accuracy 

and precision of classification results. The accuracy and 

precision can be calculated in Equation 1 and 2. 

 

                                     
     

           
     (1) 

                                       
  

     
   (2) 

From these equations, TP means the True Positive, 

TN means the True Negative, FP means the False 

Positive and FN means the False Negative in spam 

emails detection. The accuracy for detection of Spam 

email is the ratio of correctly classified to the total 

observations. The precision for detection of spam 

emails is the ratio of correctly predicted positive 

classification to the total predicted positive 

classification.  In the evaluation of spam emails 

detection system, we have been compared the 

classification result of SVM with other machine 

learning algorithms, KNN and Naïve Bayes. We have 

been classified these dataset by using KNN and Naïve 

Bayes in Weka tool. The comparison for the overall 

classification experiment of SVM, KNN and Naïve 

Bayes can be seen in Figure 7.  

 

Figure 7. Comparison for Experimental Results 

According to the comparison of experimental results, 

the accuracy and precision of SVM algorithm is about 

98% and 97%, the accuracy and precision of KNN 

algorithm is about 86% and 80%, and the accuracy and 

precision of Naïve Bayes algorithm is about 85% and 

78%.  

VI. Conclusion 

Although many researchers have been proposed 

spam emails detection method, the challenges of spam 

emails detection research is active research field for 

academic and industry. In this paper, we have been 

proposed the spam emails detection by SVM algorithm. 

We have analyzed and literature reviewed of related 

research. We have been evaluated our generated 

classification result by comparing with other machine 

learning algorithm. In the future work, we will propose 

spam emails elimination method on real world. 
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Abstract: Today, information retrieval (IR) is useful for 

searching specific information. Information retrieval is 

the science of searching web pages, for information 

within web pages. So, this system is implemented as the 

information retrieval system to retrieve COVID-19 

disease information. For IR process, this system uses the 

TF (term-frequency)-IDF (inverse document frequency) 

based KNN (k-nearest neighbour) classifier. By using 

this system, the user can easily know the required 

information about the today suffered COVID-19 

disease. This system retrieves the related information 

via the user query if the user wants to know about 

COVID-19 that caused in the world. By searching the 

needed information, this system is useful to prevent 

people illness during COVID-19 wave. 

Keywords: COVID-19, IR, KNN Classifier.  

I. Introduction 

Today, vast amount of information in various 

complex forms have been growing explosively owing to 

the rapid progress of information collection tools, 

advanced database technologies, and World-Wide Web 

(WWW) technologies. Two kinds of innovations are 

generally used to defeat information over-burden: 

information retrieval (IR) and recommender 

frameworks. Information retrieval is one the retrieval 

frameworks which is perusing through documents and 

searching for explicit information. IR is the study of 

looking for documents, for information within 

documents and for metadata about documents, and that 

of looking social database and the World Wide Web. So, 

this system is actualized as the information retrieval 

framework to retrieve required information. 

For information retrieval, this system uses the TF-

IDF based KNN classifier. By utilizing TF-IDF strategy, 

this system calculates the weight of each keyword from 

each web page. Then, this system classifies the most 

relevant query relevance web page by using KNN 

classifier. By retrieving required COVID-19 

information, this system is useful for medical domain in 

Myanmar. 

 

 

 

II. Related Work 

In 2018, A. Moldagulova and R. B. Sulaiman [1] 

presented the document classification based on KNN 

algorithm by using term vector space reduction. This 

system used KNN classifier for handling unstructured 

text data in particular document classification problems. 

Most document classification methods dependent on 

term vector space model of portrayal of unstructured 

printed information. The term vector space model is 

anything but difficult to actualize, gives uniform 

portrayal to archives. This framework decreased the 

element of the term-document matrix. 

In 2018, I. Rasheed, V. Gupta and H. Banka [2] 

described the peculiarities of Urdu text classification of 

news origin. K-closest neighbour (KNN) was estimated 

on the grouping of Urdu text utilizing WEKA (Waikato 

Environment Knowledge Analysis) apparatus. The 

appraisal was completed on a generally huge assortment 

of Urdu text having more than 16678 records containing 

news stories from the day by day Roshni, a Urdu paper. 

TF-IDF weighting plan was utilized for include 

determination and extraction of information. In this 

framework, dataset was planned according to TRC (text 

recovery gathering) network standard. 

III. Information Retrieval (IR) 

Information retrieval (IR) frameworks are web 

indexes such as Google, which distinguish those 

documents on the World Wide Web that are pertinent to 

a lot of given words. IR is the investigation of helping 

users to discover information that coordinates their 

information needs. Actually, IR studies the acquisition, 

organization, storage, retrieval, and distribution of 

information. Generally, IR is about document retrieval, 

emphasizing document as the essential unit. A good IR 

system is able to accept a user inquiry, comprehend 

from the user query what the user requires, search a 

database for applicable documents, retrieve the 

documents to the user, and rank the documents as 

indicated by their pertinence [4, 5]. 

There are four main IR models: Boolean model, 

vector space model, language model and probabilistic 

model [6]. 
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IV. Vector Space Model (VSM) 

In VSM, a document is then spoken as a vector of 

term weights. The quantity of dimensions in the vector 

space is equivalent to the quantity of terms utilized in 

the overall documents assortment. Term weight in a 

document is determined by utilizing TF-IDF strategy, 

where TF is a element of the quantity of events of the 

term inside the document and IDF is an inverse function 

of the total number of documents that contains the term. 

This representation prompts the utilization of the vector 

inner product as the measure of similarity between the 

query and a document [3, 7]. 

A. Term Frequency–Inverse Document 

Frequency (TF-IDF) 

In this scheme, a document in VSM is represented as 

a weight vector, in which each component weight is 

computed based on some variation of TF or TF-IDF 

scheme. In this scheme, N be the total number of 

documents in the system and dfi be the number of 

documents in which term ti appears at least once. fij be 

the raw frequency count of term ti in document dj. 

Normalized method is more precise than the original 

term frequency method. Then, the normalized term 

frequency (denoted by tfij) of ti in dj is given by 

 

            

            (1) 

 

The inverse document frequency (denoted by idfi) of 

term ti is given by: 

            

      (2)             

 

 

The final TF-IDF term weight is given by: 

 

                                         (3)     

 

A query q is represented in exactly the same way as a 

document in the document collection. The term weight 

wiq of each term ti in q can also be computed in the same 

way as in a normal document, or slightly differently. In 

the following equation, “0.5” is constant value. 

 

         

      (4) 

 

 

B. K-Nearest Neighbour Classifier 

K-nearest neighbour (KNN) classifier is the most 

commonly used classification method. KNN algorithm 

is as follows: 

Input parameters: Data set, k 

Output: Classified test tuples 

 Step 1: Store all the training tuples. 

 Step 2: For every inconspicuous tuple which is to be 

classified, KNN classifier computes the distance of 

concealed tuple with all the training tuples by 

utilizing Manhattan distance method. Manhattan 

distance between data tuples X and Y is computed 

as: 

                        ∑ n≤i≤1 iy-ix                          (5)                

 Step 3: Find the k nearest training tuples to the 

inconspicuous tuple.  

 Step 4: Assign class which is generally regular in the 

k nearest training tuples to inconspicuous tuple [8]. 

V. Covid-19 Disease 

Coronavirus disease 2019 (COVID-19) is an 

irresistible illness brought about by severe acute 

respiratory syndrome coronavirus (SARS-CoV-2).  

 

Figure 1. Corona Virus 

 

Corona virus is shown in Figure 1. Common symptoms 

include fever, cough, fatigue, Regular side effects 

incorporate fever, hack, exhaustion, brevity of breath 

and loss of smell and taste. The infection is principally 

spread between individuals during close contact, 

frequently by means of little beads delivered by hacking, 

wheezing and talking [9].  

VI. Proposed System Design 

At first of the system, the user must input query to 

retrieve required COVID-19 information. Training web 

pages are stored in the system database. Each web page 

contains COVID-19 disease information. In this system, 

there are three steps that are pre-processing step, weight 

calculation step and KNN classification step. 

In the pre-processing step, this system removes 

stopwords and extracts keywords from the user query 

and each training web page. Stopwords are “on”, “in”, 

“of” and so on. And then, this system calculates the 

weight of each term by using TF-IDF weighting 

method. After calculating each term weight, this system 

classifies the most query relevance web pages by using 

KNN classifier. Finally, this system displays the results 

to the user. Proposed system design is shown in Figure 

2. 
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Figure 2. Proposed System Design 

A. Implementation of the System 

This system is implemented as the COVID-19 

information retrieval system by using TF-IDF based 

KNN classifier. As a sample, three web pages are stored 

in the database as the training data. By using links of the 

web pages, these pages are stored in the database. Each 

web page is relevance to the COVID-19 disease 

information. For sample calculation, these web pages 

are as follows: 

 Web page1: COVID-19 pandemic in Myanmar is 

part of the worldwide pandemic of coronavirus 

disease 2019. 

 Web page2: Coronavirus was confirmed to have 

reached Myanmar on 23 March 2020. 

 Web page 3: Symptoms of COVID-19 are sore 

throat, diarrhea, headache and conjunctivitis. 

At first of the system, the user input query. In this 

sample, the query is “Coronavirus in Myanmar”. After 

inputting the input query, the proposed system removes 

stopword from each web page and user query. And then, 

this system extracts terms (keywords) to calculate 

weight of each terms. By using weight of each term, the 

proposed system calculates the distance between the 

user query and each web page.  

Sample weight calculation for “COVID-19” is as 

follows: 

 TF“COVID-19”, web page1 = COVID-19 (1)/ max{COVID-

19 (1), pandemic (2), Myanmar (1), part (1), 

worldwide (1), coronavirus (1), disease (1), 2019 (1)} 

= 1/2 = 0.5 

 IDF“COVID-19”, web page1 = log 3/ 2 = 0.1761 

 W“COVID-19”, web page1 = 0.5 * 0.1761 = 0.088 

Weight of each term in web page 1, 2, 3 and query 

are shown in Table 1, 2, 3, and 4. 

Table 1. Weight of Each Term in Web Page 1 

ID  Terms  TF  IDF  Weight  

1  COVID-19 0.5 0.1761 0.088 

2  pandemic 1 0.4771 0.4771 

3  Myanmar 0.5 0.1761 0.088 

4  part 0.5 0.4771 0.2385 

5  worldwide 0.5 0.4771 0.2385 

6  coronavirus 0.5 0.1761 0.088 

7  disease 0.5 0.4771 0.2385 

8  2019 0.5 0.4771 0.2385 

Table 2. Weight of Each Term in Web Page 2 

ID  Terms  TF  IDF  Weight  

1  coronavirus 1 0.1761 0.1761 

2  confirmed 1 0.4771 0.4771 

3  reached 1 0.4771 0.4771 

4  Myanmar 1 0.1761 0.1761 

5  March 1 0.4771 0.4771 

6  2020 1 0.4771 0.4771 

Table 3. Weight of Each Term in Web Page 3 

ID  Terms  TF  IDF  Weight  

1  symptoms 1 0.4771 0.4771 

2  COVID-19 1 0.1761 0.1761 

3  sore 1 0.4771 0.4771 

4  throat 1 0.4771 0.4771 

5  diarrhea 1 0.4771 0.4771 

6  headache 1 0.4771 0.4771 

7 conjunctivitis 1 0.4771 0.4771 

KNN Classifier 
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Accept User Query 
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Calculate Weight for Each 

Term using TF_IDF 

Calculate Distance using 

Manhattan Distance Method 

Rank Distance Result 

Display User 

Query Relevance 

Result 

End 

COVID-19 

Data 

Produce Ranked Result 

Extract 

Web Pages 



University Research Journal 2020, Vol-01, Issue-01 
 

61 

 

 
Table 4. Weight of Each Term in Query 

ID  Terms  TF  IDF  Weight  

1  coronavirus 1 0.1761 0.1761 

2  Myanmar 1 0.1761 0.1761 

 
After calculating each weight, this system classifies 

the KNN classifier. In this sample, this system uses 

K=1. So, this system retrieves the most relevant web 

page. To calculate the distance, this system uses the 

Manhattan distance method from KNN classifier. If the 

distance result is “0”, this points out the most relevance. 

The distance results are as follows: 

 Distance between web page 1 and Query = 

0.1761 

 Distance between web page 2 and Query = 0 

 Distance between web page 3 and Query = 

0.3523 

According to the distance result, the web page 2 is 

the most relevance with the user query. So, this system 

produces web page 2 as a result because this web page 

consists of the most query relevance COVID-19 

information. By using the proposed system, the user 

must obtain the precise and relevance information about 

COVID-19.  

B. Experimental Result of the System 

90

10

0

20

40

60

80

100

Correct Rate

Error Rate

 

Figure 3. Experimental Results of the System 

 

The accuracy result is shown in Figure 3. To show 

the performance of the system, this system is tested by 

using 100 training web pages that is related with 

COVID-19 data. For query relevance retrieval, this 

system uses different queries. 

This system can’t retrieve the relevance information 

if the user query is an ambiguous user query. To 

measure the performance of the system, this system uses 

the precision method. Precision is the percentage of 

retrieved documents that is relevant to the query. 

Precision method is as follows: 

}ocsretrievedD{

}ocsretrievedD{}csrelevantDo{
=precision


  (6) 

Because of this system can’t solve the semantic 

problem, this system obtains 90% correct results and 

10% error results.  

VII. Conclusion 

In this system, information retrieval system is 

presented to retrieve information of COVID-19 

information. The proposed system is implemented based 

on the vector space model. By using KNN classifier, 

this system is easy for the user to obtain data relevant to 

a given query and to do automatically. And then, this 

system helps to minimize the time required to find 

information. Similarity between a document and query 

is determined to retrieve user query relevant 

information. By using this system, searchers do not 

waste valuable time viewing misleading documents. 
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Abstract: Semantic Web is the cornerstone of the 

traditional Web with the feature of allowing computers 

to intelligently understand and easily explore the 

information resources published on the Web. During 

couples of decades, the popularity of Semantic Web is 

increased in both academic and industry. RDF is a data 

model standardized by W3C for the Semantic Web. 

With the widespread usage of RDF data in many real-

world applications, efficient management of the RDF 

data becomes a critical issue to solve. This paper 

provides a comprehensive study of different RDF data 

storage and querying techniques that lead to an efficient 

RDF data management system (RDF store). This paper 

tends to give general knowledge for the ones who are 

interested in Semantic Web and RDF data management 

from the database perspective. Although there are many 

other surveys on RDF stores, our study tends to give 

knowledge with simple explanations. 

Keywords: Semantic Web, RDF, RDF data 

management, data storage, SPARQL query processing 

I. Introduction 

Nowadays, the nature of the WWW (World Wide 

Web) has evolved from a web of documents to a web of 

data (Linked data). Traditionally, a web document has 

been published on the web and links are created between 

them. However, these links only allow to traverse the 

document space without understanding the relationships 

between documents and without linking to specific 

information. Linked data/ Semantic Web provides the 

ability to create meaningful links between data on the 

Web (Berners-Lee et al. 2001). The use of Linked data 

technologies has transformed the nature of traditional 

Web from a space of connecting documents to a global 

space where pieces of data from different domains are 

semantically linked and integrated to create a global 

data network. This launches new opportunities for 

applications such as search engines, knowledgebase, and 

various domain-specific systems. The Web of Linked 

data allows applications to operate on the global data 

network and join data from different data sources. 

Moreover, this enables applications to return 

comprehensive results as new data on the web [1]. 

RDF is a W3C’s standardized data model that 

provides the format to describe the web resources as 

triples in the form (S, P, O), where S means subject, P 

means predicate, and O means object, respectively. In 

principle, RDF is designed to flexibly model the 

Semantic Web data in a semi-structured manner. During 

these decades, RDF is gaining widespread usage and 

popularity in different domains such as the Semantic 

Web, Linked Data, social networks, bioinformatics, and 

business intelligence [10]. 

With the widespread usage of RDF data in many real 

world applications, efficiently management of the RDF 

data becomes a critical issue to solve. Different 

techniques such as relational, clustered property table, 

and vertical partitioning techniques etc. have been 

developed to obtain efficient RDF data stores. Our 

contribution in this survey is reviewing on different 

RDF data storage methods based on the database is used 

as backend storage or not. The former type is called as 

non-native RDF storage method, and the next one is 

defined as native RDF storage method. The main goal of 

this article is to provide the knowledge and experience 

to the ones who are starting to study RDF data 

management system especially on centralized data. In 

this paper, we would not consider other RDF data 

management system based on the facts such as 

distributed RDF storage and query language 

characteristics.  

The remaining part of the paper is organized in this 

way: Section II provides the explanation of RDF data 

model and nature of SPARQL query. In Section III, 

different non-native RDF storage methods which use 

relational/column-oriented database as backend storage. 

Another RDF storage methods, native RDF storage 

methods, are discussed in Section IV by focusing on 

indexing techniques. As a final part, conclusion is 

presented in Section V. 

II. Preliminary Concepts 

Fundamental definition of RDF data model, nature 

of SPARQL query, and problem in the query processing 

are explained in this section. The explanation tends to 

provide background knowledge that will assist to 

completely understand the whole article.  

A. RDF 

RDF (Resource Description Framework) is defined 

as a standard data model by W3C – an international 

standards organization for the World Wide Web. RDF 

dataset is a group of triples in the form of 

<subject,predicate,object>. An example triple is given in 

Figure 1. . It is the N-Triple serialization format.  



University Research Journal 2020, Vol-01, Issue-01 

 

63 

 

 

 

 

 

 

Figure 1. Example one RDF Triple 

  

Subjects, predicates, and objects are expressed with 

URIs. Each part of the triple is separated by whitespace 

and terminated by '.' after each triple. Subjects and 

objects represent the web resources, and predicates 

describe the relationships between subjects and objects. 

Sometimes, predicate is also called as property. 

B. SPARQL 

SPARQL is the standard query language for 

accessing the data in RDF format. A SPARQL query 

contains a set of triple patterns. Structure of a triple 

pattern is likes as triple, but variables (unbound values) 

are represented with “?” (Question mark). A query is 

said to be “complex” when it contains many triple 

patterns. For handling the complex queries, the systems 

require too much time because they needed many join 

operations according the number of triple patterns 

contained in them.  

The SPARQL query can be classified into four 

types based on their joining style, chain, star, tree, and 

cycle. They are not discussed here due to space 

consideration. Typical execution plan of a SPARQL 

query is described in Figure 2.  

 

ResultResult

ScanScan ScanScan

ScanScan

 
Figure 2. Typical Execution Plan of  

a SPARQL Query 

 

The plan includes two operators, scan and join, to 

acquire the answers of the query. Number of scan 

operations are contained as the number of the triple 

patterns in the query, and number of join operators is 

less than one on the number of the query’s triple 

patterns. 

C. Problem in SPARQL Query Processing  

Given a SPARQL query, execution time of the 

query is increased according to the number of triple 

patterns contained in it. Theoretically, (n-1) joins are 

required to process a query with n triple patterns. Let 

consider an example SPARQL query with 3 triple 

patterns.  

 

 

 

 

 

Figure 3. An Example SPARQL Query with 3 Triple 

Patterns 

The query wants to retrieve names of the 

undergraduate students who study the course which is 

taught by “Dr. X”. For the example query, three scan 

operations and two join operations are needed to retrieve 

the desired data. Problem is performing join operations 

on false positive intermediate results can delay the query 

execution time. Therefore, many researchers consider 

different data storage and querying methods to 

overcome the problem. To reduce the query execution 

time, researchers have made the considerations based on 

three factors: (i) reducing number of join operations, (ii) 

reducing intermediate results to each join operations, 

and (iii) optimizing order of join operations. 

III. RDF Data Storage 

RDF data management systems can be subdivided 

into two categories depending on the database is used as 

backend storage or not. If the RDF stores use 

relational/NoSQL database as their persistent storage, 

these stores are defined as non-native RDF stores. And 

if the RDF stores try to store the data closer to its triple 

nature, they are called as native storage. 

A. Non-native RDF Data Storage 

Various techniques have been developed for storing 

RDF data in relational databases. As all we have known, 

relational database has gained the great work on making 

the data management to be efficient, scalable and robust. 

So earlier RDF triple stores use RDBMS as their 

backend storage with relational model. Non-native RDF 

stores can be categorized as follows: relation-based 

(triple table), clustered property table, and vertical 

partitioning based RDF stores. 

1) Triple Table 

Triple table is the most straightforward approach 

among various RDF data storage methods. It directly 

maps the RDF triples into relational model. Each RDF 

triple (subject, predicate, object) is stored in a single 

large table with three columns. Each column is for 

subject, predicate and object respectively.  

The triple table approach may be the appropriate one 

when the input query is small. But when the input query 

is large (complex), the system take too much time to 

execute the query because it needs to make many self-

joins over the table. Moreover, when the dataset is large, 

it cannot well handle the storing of whole RDF dataset. 

Figure 4 shows the storage architecture of triple table 

SELECT ?student 

WHERE { 

       ?student type undergraduate student . 

       ?student study ?course .  

       ?course taughtBy “Dr. X” . 

} 

<http://example.name#BobSmith> 

<http://xmlns.com/foaf/0.1/study> 

<http://example.name#FundamentalDatabase> . 
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approach. Strings are used instead of URIs to be 

simplify in illustration. 
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Figure 4. Triple Table Approach 

2) Clustered Property Table 

Researchers consider another technique to fulfill the 

weaknesses of triple table approach by focusing to 

retrieve the desired data without doing expensive self-

joins. The technique is grouping the subjects of all RDF 

triples which have the same set of properties (common 

properties) to store together in a table. Each row in the 

table represents one or more RDF triples, so it can 

reduce the storage space requirement. The data storage 

architecture of clustered property table is described in 

Figure 5.  

 

Subj

ect 

graduated

From 

advi

sor 

takes type 

Peter MIT Lisa Algorith

ms 

Graduate 

Student 

 

Subject type 

Algorithms Course 

 

Subject subOrganizationOf type 

Computer Science InfoLab Department 

Figure 5. Clustered Property Table Approach 

Other advantage of property table approach is that 

join operations on the subject column can be avoided. In 

this way it can speed up the execution time of the 

queries which has the triple patterns with same 

properties. But the approach is still expensive for the 

queries with the triple patterns which are not included in 

the common properties. Moreover, it has the drawback 

because RDF has the semi-structured nature and no 

fixed schema. So the property table approach need to 

store many NULL values for each property in a given 

cluster. The second drawback is in storing the multi-

valued properties.  Jena [4] and 4Store [5] used this 

approach for storing and querying RDF data. 

3) Vertical Partitioning 

Vertical partitioning approach [3] stores the RDF 

data into n two-column tables where n is the number of 

unique properties in the data. The first column of each 

table is for subject and the second column is for the 

object with that respective subject. This approach uses 

the column-oriented database as its storage backend.  

 

 

 

    (a)       (b) 

 

type 
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Algorithms 

Professor 
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University 

Professor 
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Course 

(c) 

Figure 6. Vertical Partitioning Approach (a) for 

‘teaches’ property (b) for ‘graduatedFrom’ property 

(c) for ‘type’ property 

The advantage is that it can avoid reading the entire 

row from disk as in relational databases. So the 

approach can reduce the execution time of the queries 

with the same property. But data insertion may be slow 

because multiple tables need to be accessed only for the 

same subject.   X. Wang et. al [2] uses this vertical 

partitioning approach to develop an efficient RDF 

storage and indexing scheme, CHex.  

IV. Native RDF Data Storage 

Native RDF data stores is the storing the data from 

scratch. Neumann et. al [6] propose RDF-3X with 

sextuple indexing method to overcome the problem of 

expensive self-joins. Sextuple indexing is the 

constructing the indexes in possible six ways, all 

permutations of subject-property-object. All the indexes 

are stored in a compressed clustered B+ tree and also 

sorted in lexicographic order. It performs the B+ tree 

index look-up to avoid from reading the unnecessary 

data blocks. In this way, RDF-3X can enhance the query 

processing time. But it has the cost of storage space and 

data maintenance. 

Hexastore [7] constructs the indexes as in RDF-3X. 

It uses the dictionary encoding to reduce the storage 

space of storing URIs. Dictionary encoding generate a 

unique numerical identifier for every URI and literal of 

all RDF triples. Hexastore supports both single triple 

pattern look-up and fast merge-join of any pair of two 

teaches 

Subject Object 

James Algorithms 

graduatedFrom 

Subject Object 

Peter MIT 
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triple patterns. Although it uses dictionary encoding to 

minimize the space requirement, it needs five time space 

required than triple table approach. And Hexastore has 

lower data searching time compared to RDF-3X as it 

stores the triples in vector storage schema instead of B+ 

tree structure.  

K. Kim et. al  [8] proposed  a triple filtering method 

- RP-filter. The main idea of RP-filter is to reduce the 

number of intermediate results before join operations, 

which would not be included in final result. RP-filter is 

the path-based index. Length of the path is limited by a 

parameter – MaxL. RP-filter can process path queries. 

The path queries has the limitation on the number of 

triple patterns because length of the RP-filter index is 

not exceed the value of MaxL. Moreover, it could not 

support graph-structured queries. To solve these issues, 

the authors considered another indexing method – RG-

index [9]. Frequent subgraph mining technique is used 

to construct the RG-index. RG-index is the set of 

discriminative and frequent graph patterns from the 

RDF data graph. RG-index could well process graph-

structured queries, but it takes too much time to 

construct the indexes as graph mining is NP-complete.   

V. Conclusion 

As we earlier said, Semantic Web is the cornerstone 

of the WWW with the feature of allowing computers to 

intelligently understand and easily explore the 

information resources published on the Web. So 

efficiently storing and management of RDF data is 

important for both semantic web and database 

communities as all of the semantic web data are 

represented and integrated in RDF data format. The 

main purpose of this study is to provide the knowledge 

about the nature of RDF data model and structure of a 

SPARQL query. And the knowledge on how work the 

execution plan of a SPARQL query, what is the problem 

in the query processing, and how researchers have tried 

to solve the problem by focusing on which factors (in 

section II (A, B, C), respectively).  And then the basic 

two types of RDF data storage approaches, non-native 

and native, are discussed although different types can be 

sub classified based on other factors such as structures 

of indexes, distributed (Apache Hadoop, Apache Spark, 

etc.,), or cloud-based. But here in this study, only two 

types of data storage approaches had been described for 

the purpose of getting clear knowledge to the readers 

with clear and simple explanations.  

Currently, numerous DF triple stores are emerged 

with different storage approaches. But many challenges 

are still remained in query performance and scalability 

when the query is complex and dataset is very large 

(triples in billions). Thus, considering the indexes which 

cover the structure and content of the RDF data becomes 

a flexible way for gaining good result in both query 

processing and scalability with data set’s size. 
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Abstract: Linear Programming (LP) model is employed 

in determining production mix and associated total 

profit for the bakery shop. The proposed system focuses 

on developing a production mix which gives maximum 

profit at given cost, demands and availability of raw 

materials. This system uses Penalty method to solve the 

LP problem and to reach the optimal results. This 

system can also find the optimal condition by using 

Sensitivity Analysis instead of resolving the entire 

problem as a new problem with new parameters. 

Finally, the system supports with sensitivity report 

presented with the range both lower and upper over 

which the LP model parameters can change without 

affecting the current optimal solution. The system is 

intended to support the production managers with the 

optimal production plan which gives the maximum 

profit.  

 

Keywords: Penalty method, Sensitivity Analysis, 

optimal condition, maximum profit 

I. Introduction 

Linear programming is a widely used field of 

optimization for several reasons. Many practical 

problems in operations research can be expressed as 

linear programming problems. linear programming was 

heavily used in the early formation of microeconomics 

and it is currently utilized in company management, 

such as planning, production, transportation, technology 

and other issues. Although the modern management 

issues are ever-changing, most companies would like to 

maximize profits and minimize costs with limited 

resources. Therefore, many issues can be characterized 

as linear programming problems [1]. 

A product manufacture has fixed amounts of 

different resources such as ingredients that form the 

product, selling prices, capitals, product demands from 

the market and in-stock raw materials. These resources 

can be combined to produce several different products. 

The decision maker wished to produce the combination 

of products that will maximize total income [4].  This 

paper introduces product planning system with 

sensitivity reports for solving product planning. This 

process includes the optimal product plan about product 

planning strategies which has to get sale revenue.  

Mathematical programming works to be used in 

business economics more than thirteen year ago.  

 

 

In production, operational research methods are 

used in order to find the optimal products produced 

based on available resources such as maximum 

demands, minimum demands and capital. Today, it is 

important for every product manager to know how 

much and what kind of products should be produced to 

be able to meet complicated characterizing the status of 

production enterprise and not to exceed the 

organizational resources as well as obtain the maximum 

profit and minimum cost [7].  In this system, Linear 

Programming   model       is     best   applied   where   a 

manufacturer wants to develop a production schedule 

and an inventory policy that will satisfy sale demand in 

the future period. These schedule and policy will enable 

the production company to satisfy the basic feasible 

solution and with the search of optimum solution [8]. 

Linear Programming could be used to provide 

uninterrupted production by optimizing production 

process for efficiency.  

This system is aimed forecasting the number of each 

product to be produced in order to maximize profit that 

will also satisfy the constraints of cost, maximum and 

minimum demands associated with production process. 

To implement a production planning system for bakery 

process were built general Linear Programming model 

and it was solved by Penalty method.  The constraints 

are subjected to available capital amount, maximum 

and minimum demands of the chosen products. After 

getting result of optimal product mix and the profit, 

then sensitivity analysis is performed to determine the 

range for the unit profit for each product (cj, objective 

function‟s coefficient) that keeps the current optimal 

condition and optimal product mix remain unchanged. 

And, the system also analyzes right hand side (RHS) 

values of the constraints (bk, availability of resources, 

such as, capital amount, maximum and minimum 

demands for each product) over which the current 

optimal condition remains unchanged [6]. 

II. Related Work 

Product manufacture today faces economic and 

environmental pressures. Product prices are falling but 

their product costs are raising. Thus, it is needed to 

evaluate new production alternatives plans which tell 

what kinds of products should be produced more to 

reach maximize profit. Operation Research (OR) is one 

of the popular managerial decision-making tools. 
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Linear Programming methods are mostly applied to 

improve production planning system. Linear 

Programming can be applied to various fields of study. 

It is used most extensively in business and economics, 

but can also be utilized for some engineering problems. 

Industries that use linear programming models include 

transportation, energy, telecommunications, and 

manufacturing. It has proved useful in modeling diverse 

types of problems in planning, routing, scheduling, 

assignment, and design [5].  

III. Operation Research (OR) 

Operation Research (OR) is concerned with optimal 

decision making in and modeling of deterministic and 

probabilistic system that originate from real life. These 

applications, which occur in government, business, 

engineering, economics and the natural and social 

sciences, are characterized by the need to allocate 

limited resources [2]. 

A. Linear Programming (LP) 

LP is a mathematical method for determining a way 

to achieve the best outcome such as maximum profit or 

lowest cost in a given mathematical model for some list 

of requirements represented as linear relationships. 

Linear Programming is a specific case of mathematical 

programming or mathematical optimization. More 

formally, Linear Programming is a technique for the 

optimization of a linear objective function, subject to 

linear equality and linear inequality constraints. Linear 

programming can be applied to various fields of study 

[8]. 

B. Structure of Linear Programming (LP) 

Model 

The general structure of any LP model essentially 

consists of three components:  

1) The activities (variables) and their relationships 

The activity values represent the extent to which 

each activity is performed. These are represented by x1, 

x2,…, xn. For example, in a product-mix problem, the 

activities of interest are the production of several 

products under consideration. These activities are also 

known as decision variables because they are under the 

decision maker‟s control. These decision variables 

usually inter-related in terms of consumption of limited 

resources. All decision variables are continuous, 

controllable and non-negative. That is x1 ≥ 0, x2 ≥ 

0,„, xn ≥ 0 [9]. 

 2) Objective function 

The objective function of each LP problem is a 

mathematical representation of the objective in terms of 

a measurable quantity included with profit, cost, etc. It 

is represented in one of two forms :         Optimize 

(Max or Min) Z= c1x1 + c2x2 +…+ cnxn              

where  Z is function of  x1, x2,…, xn.                          

x1, x2, …, xn are decision variables. c1, c2, …, cn are 

parameters of the respective  variables  x1, x2,…, xn. 

3) Constraints 

These are certain limitations on the use of limited 

resources such as capital, demands, raw materials etc.  

Such constraints must be expressed as linear equalities 

or inequalities in terms of decision variables. These 

constraints are satisfied with simplex method [2]. 

C. General Mathematical Model of LP Problem 

The general Linear Programming problem with n 

decision variables and m constraints can be started in 

the following form. The value of decision variables x1, 

x2,… , xn can be calculated so as to     Optimize (Max 

or Min) Z=  c1 x1 + c2x2 +…+ cnxn          Subject to 

the linear constraints,  a11x1 + a12x2 +„+ a1nxn (≤, 

=, ≥) b1  a21x1 + a22x2 +„+ a2nxn (≤, =, ≥) b2    

am1x1 + am2x2 +„+ amnxn (≤, =, ≥) bm  and x1, 

x2,„, xn ≥ 0.    The above formulation can also be 

expressed in a compact form using summation sign: 

Optimize (Max or Min) Z=


n

j 1

cjxj      

Subject to the linear constraints  

 Z=


n

j 1

aijxj (≤, =, ≥) bi ;  i=1,2,„,m  

and xj ≥ 0; j=1,2,„,n (non-negativity conditions)  

The use of the simplex method to solve an LP 

problem     requires this problem to be converted into its 

standard form. To convert inequality constraints into 

standard form, three types of additional variables are 

added namely  

(i) slack variables (s)  

(ii) surplus variables (-s) and  

(iii) artificial variables (A) 

 

Table 1. Standard Form Conversion 

Types of 

Constraint 
Extra variable to be added 

≤ Add only slack variable (+s) 

≥ 
Subtract surplus variable and add 

artificial variable (-s + A) 

= Add only artificial variable (+A) 

D. Modeling for Product Planning 

Table 2. Product Planning Problem Related 

Data 

Resources 

Resources usage per unit Amo

unt 

of 

avail

able 

Product  

x1 

Product  

x1 

Product  

x1 

Capital C1 C2 ... Cn C 

Max 

demand 
dmax 1 dmax 2 

…dmax 

n  

Dma

x 
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Min 

demand 
dmin 1 dmin 1 

…dmin 

n 
Dmin 

Profit I1 I2 …In  

Max (profit) = I1 x1 + I2x2 +...Inxn  

Total max demand:dmax x1 +dmax x2 + ... +dmax xn ≤ 

Dmax  

 Total min demand:dmin x1 +dmin x2 + ... +dmin xn ≤ 

Dmin  

Available capital: c1x1 + c2x2 + ... + cnxn ≤ C where 

x1, x2, xn ≥ 0       

   I = profit per unit in each product          

   c = cost per unit in each product           

   C= availability of Capital (kyats)    

  dmax = maximum demand for each product   

  Dmax = total maximum demand      

  dmin = minimum demand for each product   

  Dmin = total minimum demand   

The product planning problem is one of the most 

studied optimization problems in production. It 

involves the establishment of a product plan for the 

current year. A bakery industry has C kyat(s) in capital 

for investment and Dmax and Dmin which are exported 

units to market. The product manager wants to know 

how much and what products to be produced in order to 

maximize profit. Let xj be the number of units to be 

produced (j=1,2,…,n) . Let cj be the amount of cost 

needed per unit of activity j. Let lj be the number of 

labor needed per unit. Let Ij be the amount of profit per 

unit. Let dmax j be maximum demand and dmin j be 

minimum demand for each product respectively. All 

data required for product plan in problems are shown in 

Table 2. 

E. Penalty Method 

If an LP has any ≥ or = constraints, a starting basic 

feasible solution may not be readily apparent. The 

Penalty method is a version of the Simplex Algorithm 

that first finds a basic feasible solution by adding 

“artificial” variables to the problem. The objective 

function of the original LP must be modified to ensure 

that the artificial are all equal to 0 at the conclusion of 

the simplex algorithm [3].   

IV. Sensitivity Analysis 

Sensitivity analysis is used to determine how 

“sensitive” the optimal solution if the data values are 

changed. This analysis includes analyzing the objective 

function coefficient (cj) or profit contribution per unit 

of decision variable and the RHS value of a constraint 

(bi) or availability of   resources [6]. 

 

 

 
 

Figure 1. Process Flow of Penalty Algorithm for 

Maximization Case 

The changes in cj include two parts such as change 

in coefficient of non-basic variable and change in 

coefficient of basic variable. Although the coefficient of 

non-basic variables are changed, it cannot effect on the 

value of the objective function and optimal solution if 

cj-zj ≤  0. If the coefficient of basic variables are 

changed, the upper and lower range of values within 

each cj can  lie without changing the optimal product 

mix and  optimal condition. Thus, the value of the 

objective function is changed by the following linear 

inequality. 

 

                    (1) 

                                                          

where,                   

 ΔCBK = amount of change in the profit cj                            

ykj  = entry in non-basic variable column  

  Any change in the availability of resources does not 

affect the optimal solution if cj-zj ≤ 0. However, it 

affects the value of basic variable and the value of 

objective function according to the range of values 

using the following linear inequalities.   

                       (2)                   

                                                  (3)                                                  
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where, 

B
-1

 = matrix of coefficients corresponding to 

slack variables in the optimal simplex table. 

       ∆bk    = amount of change in the resource k. 

xB   = basic variables appearing in B column 

of simplex table. 

V. Experimental Results 

In experiment, this system is intended to support the 

production planning system of Bakery shop by using 

Penalty method and Sensitivity analysis. It has two 

parts such as finding the optimal solution for maximum 

profit and modifying the product data.    

A. Finding Optimal Solution 

 
Figure 2. Choice The Products  

 
Figure 3. Calculation Unit Profit 

Firstly, user can choose the products to be produced 

from the product list. Then, the unit profit can be 

calculated based on selling price and unit cost as shown 

in Figure 2 and Figure 3. 

 

Figure 4. LP Model Formulation 
 

      As shown in Figure 4, system formulates the 

objective function that can give maximum profit 

according to unit profits of each product and subject to 

constraints which includes relationships between 

decision variables and maximum demands. Then, the 

system converts these constraints into standard form by 

adding slack or artificial variables. 

  

Table 3. Initial Table 

 
 

 

 

 

 

Iteration 1 

Introduce variable x3 into the basic and remove A3 

from the basic by applying the following row 

operations. 

Row 1 (new) =Row 1 (old)-205 Row 7(new) 

Row 2 (new) = Row 2 (old) 

Row 3 (new) = Row 3 (old) 

Row 4 (new) = Row 4 (old)-Row 7 (new) 

Row 5 (new) = Row 5 (old) 

Row 6 (new) = Row 6 (old) 

Row 7 (new) = Row 7 (old) 

 

Table 4. Solution after Iteration 1 

 

Iteration 2 

Introduce variable x1 into the basic and remove A1 

from the basic by applying the following row 

operations. 

Row 1 (new) =Row 1 (old)-209 Row 5(new) 

Row 2 (new) = Row 2 (old) – Row 5 (new) 

Row 3 (new) = Row 3 (old) 

Row 4 (new) = Row 4 (old) 

Row 5 (new) = Row 5 (old) 

Row 6 (new) = Row 6 (old) 

Row 7 (new) = Row 7 (old) 

Key Row  

Key Column     Key Value     
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Table 5. Solution after Iteration 2 

 
 

Iteration 3 

Introduce variable x2 into the basic and remove A2 

from the basic by applying the following row 

operations. 

Row 1 (new) =Row 1 (old) - 41 Row 6(new) 

Row 2 (new) = Row 2 (old)  

Row 3 (new) = Row 3 (old) - Row 6 (new) 

Row 4 (new) = Row 4 (old) 

Row 5 (new) = Row 5 (old) 

Row 6 (new) = Row 6 (old) 

Row 7 (new) = Row 7 (old) 

 

Table 6. Solution after Iteration 3 

 
 

Iteration 4 

Introduce variable s1 into the basic and remove s1 

from the basic by applying the following row 

operations. 

Row 1 (new) =Row 1 (old)/205 

Row 2 (new) = Row 2 (old)  

Row 3 (new) = Row 3 (old) 

Row 4 (new) = Row 4 (old)-Row 1 (new) 

Row 5 (new) = Row 5 (old) 

Row 6 (new) = Row 6 (old) 

Row 7 (new) = Row 7 (old)+Row 1 (new) 

 

Table 7. Final Table 

 

In this table, it is observed that all cj-zj  0. Thus, 

an optimal solution has arrived at with value of 

variables: 

x1 =550 

x2=450 

x3=398 

Z=141x1+59x2+295x3= 221,524  

Thus, the system can give the decision to produce – 

      Bread = 550 unit 

      Plain Cake = 450 unit 

      Large Plain Cake = 398 unit 
 

And, this optimal product distribution makes total 

maximum profit of 221,524 kyats. 

B. Modifying Product Data using Sensitivity 

Analysis 

In Sensitivity Analysis, there are two parts such as 

Profit Analysis and Resources Analysis. The Profit 

Analysis shows the information for changes in 

coefficient of basic variable. The changes between the 

upper and lower range on profit contribution cannot 

change  the   optimal condition      and    the        

optimal product    mix. As   shown   in   Table 8(a) and      

8(b), the optimal    product    mix     and            optimal 

condition remains    the    same, as long   as    the     Δ 

Cj values between the following ranges.  

 

Table 8(a). Profit Analysis 

Additional Increment 

 

Table 8(b). Profit Analysis 

Range in Profit Contribution 

 
      

Result 

Total profit value remains unchanged as long as 
 

300.756099 ≥ C1 ≥ 241 

               59 ≥ C2 ≥ 59 

             295 ≥ C3 ≥ 236.3875586 

 

 

In the Resources, the system displays the 

information about the changes in availability of 

resources shown in Table 9(a) and 9(b). The changes 

that occur between the upper and lower Range on 

„Variation in Resource k cannot change the optimal 
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condition (the next step cannot occur). But the optimal 

product mix and the total profit are changed. The 

optimal condition remains the same, as long as the bk 

values between the following range. 

Table 9(a). Resources Analysis 

Amount of Change in Resource k 

 
 

Table 9(b). Resources Analysis 

Variation in Resource k 

 
 

Result 

Total optimal condition remains unchanged as long 

as 
 

215000 ≤ B1 ≤ 215000 

      600 ≤ B2 ≤ 600 

      500 ≤ B3 ≤ 500 

      400 ≤ B4 ≤ 1700 

      550 ≤ B5 ≤550 

      450 ≤ B6 ≤ 450 

      350 ≤ B7 ≤ 350 

VI. Conclusion 

This paper implements the evaluating of production 

plans for bakery shop that makes the optimal product 

mix which gives the maximum profit within the given 

constraints. In order to aid the development of 

sustainable business in the economic level, the usage of 

linear programming model system is proposed. This 

system is more suitable for those especially who decide 

the product plan.         

This system also supports the production manager 

with the sensitivity report. This report determines to 

maintain the optimal profit condition according to the 

result ranges of profit and available resources. 

Consequently, the production manager can find the 

optimal condition by using sensitivity analysis instead 

of resolving the entire problem as a new problem with 

new parameters.  
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Abstract: A Neural Network is a powerful data 

modeling tool that is able to capture and represent 

complex input/output relationships. Neural Networks 

have been trained to perform complex functions in 

various field of application including pattern 

recognition, identification, classification, speech, vision 

and control system. Today neural network can be trained 

to solve problems that are difficult for conventional 

computers (or) human beings. This paper regards on the 

classification of pattern using training set patterns. This 

research contains two phase, training and testing. This 

paper trains the printed digits with several font styles by 

using back propagation algorithm. If a digit with 

unknown style enters the network, the network will give 

the knowledge of this pattern from its training set. This 

paper uses printed digits for training patterns. Pattern 

classification can be used in many applications such as 

banking system and application form. Pattern 

classification can be applied by pattern recognition. This 

paper emphasizes on training capacity of Neural 

Networks. 

Keywords: Neural Network, back propagation, logistic, 

Multilayer Perceptron, weight 

I. Introduction 

The process of recognizing printed character from 

pixel information falls into a field of artificial 

intelligence called pattern or image recognition. Lots of 

work has been done in this field recently, and most 

techniques for pattern and image classification make use 

of neural networks. Artificial Neural Network consists 

of many interconnected processors known as neurons 

that perform summing function [2]. This paper 

implements such a neural network in order to “learn” to 

recognize general features of printed characters. The 

trained network can then be fed new inputs, which it 

then attempts to recognize and categorize properly. 

 

 

 

 

 

 

 

 

 

II. Background Theory 

A. Architecture of Neural Networks 

1) Feed-forward Networks 

Feed-forward ANNs allow signals to travel one way 

only; from input to output. There is no feedback (loops) 

i.e. the output of any layer does not affect that same 

layer. Feed-forward ANNs tend to be straight forward 

networks that associate inputs with outputs. They are 

extensively used in pattern recognition. This type of 

organization is also referred to as bottom-up or top-

down.  

2) Feedback Networks 

Feedback network scan have signals travelling in 

both directions by introducing loops in the network. 

Feedback networks are very powerful and can get 

extremely complicated. Feedback networks are 

dynamic. 

B. Network layers and Learning Process 

The commonest type of artificial neural network 

consists of three groups, or layers, of units: a layer of 

"input" units is connected to a layer of "hidden" units, 

which is connected to a layer of "output" units shown 

in figure 2. 

 The activity of the input units represents the 

raw information that is fed into the network. 

 The activity of each hidden unit is determined 

by the activities of the input units and the weights 

on the connections between the input and the 

hidden units. 

 The behavior of the output units depends on the 

activity of the hidden units and the weights between 

the hidden and output units. 

All learning methods used for adaptive neural 

networks can be classified into three major categories: 

Supervised learning which incorporates an external 

teacher, so that each output unit is told what its desired 

response to input signals ought to be. During the 

learning process global information may be required. 

Paradigms of supervised learning include error-

correction learning, reinforcement learning and 

sophisticated. An important issue concerning supervised 

learning is the problem of error convergence, ie the 

minimization of error between the desired and computed 

unit values. The aim is to determine a set of weights 
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which minimizes the error. One well-known method, 

which is common to many learning paradigms is the 

least mean square (LMS) convergence. 

Unsupervised learning uses no external teacher and 

is based upon only local information. It is also referred 

to as self-organization, in the sense that it self-organizes 

data presented to the network and detects their emergent 

collective properties.[5] 

Reinforcement Learning is a hybrid learning 

method in that no desired outputs are given to the 

network, but the network is told if the computed output 

is going in the correct direction or not [3]. 

When using neural network, we can use three types 

of activation function for backpropagation algorithm.[1] 

They are 

1. Threshold 

 

 

 

φ(v) also known as f (netj) = {
            

           
         (1) 

netj= ∑      
 
             (2) 

netj is the resultant combined input to unit j shown 

on above diagram. 

xi is the output from unit i and n is the number of 

impinging connections. φ(v) is defined as activation 

function. 

2. Logistic also known as sigmoid 

φ(v)   = 
 

                  (3) 

3. Piecewise linear function 

φ(v) = {

               
                                 

                
         (4) 

From all of these three methods, this paper uses 

sigmoid function because this method can give not only 

for output result which is closer to the target value but 

also can solve for nonlinear problems. Style of network 

in this paper is MLP (Multilayer Perceptron) or MNN 

(Multilayer Neural Network). MNN solve the 

classification problem for nonlinear sets by employee 

hidden layers, whose neurons are not directly connected 

to the output. The additional hidden layers can be 

interpreted geometrically as additional hyperplane, 

which enhance the separation capacity of the network.  

The first step in backpropagation learning is of 

course the initialization of the network. An important 

aspect of back propagation training is the proper 

initialization of the network [4]. It is also important to 

note that if all the weights start out with equal values 

and if the solution requires that unequal weights be 

developed, the system can never learn. This is because 

the error is propagated back through the weights in 

proportion to the values of the weights. This means that 

all hidden units connected directly to the output units 

will get identical error signals, and, since the weight 

changes depend on the error signals, the weights from 

those units to the output units must always be the same. 

This problem is known as the symmetry breaking 

problem. The problem of development of unequal 

weights can be counteracted by starting the system with 

random weights. 

Back propagation is a supervised learning 

technique used for training artificial neural networks. It 

is most useful for feed-forward networks (networks that 

have no feedback, or simply, that have no connections 

that loop). The term is an abbreviation for "backwards 

propagation of errors". Backpropagation requires that 

the transfer function used by the artificial neurons (or 

"nodes") be differentiable. 

The summary of the technique is as follows: 

1. Present a training pattern to the neural network. 

Initialize the connection weight between 

neurons/nodes of layers randomly with numbers 

from a suitable. The learning parameter is η and the 

momentum is α. Select the parameter η and α. 

2. Randomly take one input/target pair (x,t) of the 

training set for further  steps and mark it as used. 

3. Do the forward calculation using the following 

equation 

    =     ∑      
 
   (including bias input)    (5) 

Bias input x0 is always 1. 

f(    ) = 
 

                                                  (6) 

4. Compare the network's output to the desired output 

from that sample. Calculate the error in each output 

neuron for backward calculation using the 

following equations. 

                       [for output layer]  

(7) 

                 ∑      [for other hidden 

 layer, oj is actual output from calculation]    (8) 

5. Calculate the weight changes and update the 

weights 

              (for first epoch)              (9) 

                              (10) 

(that’s for all other epochs)  [1]

New weight,                             (11) 

6. Repeat from step 2 while there are unused pairs in 

the training. 

7.  REPEAT from step 2 until the stop condition is 

 TRUE.  

Training continue until the overall error in one 

training cycle is sufficiently small. The stop condition is 

x 

input j 

wij 

Output          

y 

i 

file:///C:/wiki/Supervised_learning
file:///C:/wiki/Artificial_neural_network
file:///C:/wiki/Artificial_neuron
file:///C:/wiki/Differentiable
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given by sum squared error (sse). The acceptable error 

sse has to be selected very carefully, If the selected sse 

is too large, the network is under trained and lacks in 

performance. As the algorithm's name implies, the 

errors propagate backwards from the output nodes to the 

inner nodes. So technically speaking, back propagation 

is used to calculate the gradient of the error of the 

network with respect to the network's modifiable 

weights. Back propagation usually allows quick 

convergence on satisfactory local minima for error in 

the kind of networks to which it is suited. 

Algorithm is central to much current work on 

learning in neural network. The algorithm gives a 

prescription for changing the weights wij in any feed 

forward network to learn a training set of input-target 

pair (x, t).  

The back propagation algorithm defines two sweeps 

of the network: first a forward sweep from the input 

layer to the output layer, and then a backward sweep 

from the output layer to the input layer. The forward  

sweep propagates input vectors through the network to 

provide outputs at the output layer. The backward sweep 

is similar to the forward sweep, except that error values 

are propagated back through the network to determine 

how the weights are to be changed during training. The 

network can be used to adaptively modify the weights 

and biases needed to produce the desired output, given 

the provision of sufficient training patterns. 

 

 

 

 

 

 

 

 

 

 

 

In figure 2, Solid lines show the forward propagation 

of signals and the dash lines show the backward 

propagation of errors. ( ). 

III. Experimental Results  

Pattern classification plays an important role in real 

world system. A standard feed forward neural network 

was used to classify the digits. For pattern classification, 

this paper consists of two phases. The first is the training 

phase and then the testing phase. Training phase consists 

of two parts. The first part is initializing training data 

and the second is learning module. For initializing 

training data, it consists of capturing sample digits for 

training data set. And it defines size of weight matrix for 

data normalization. The size of weight matrix used in 

this paper is (15*11). 

Before network training, program defines relatively 

input/output pairs because network used in this paper is 

supervised back propagation algorithm. In initialization, 

defines range of weight for initial value. Range of 

weight used in this research is defined as between (-0.5 

and 0.5). Configuration parameters include learning rate, 

momentum, size of hidden layer, predefined sum 

squared error (sse) and maximum epoch. Learning rate 

used in this paper is 0.3 and momentum is 0.8 and size 

of hidden layer is 15 and sse is 0.01 and maximum 

epoch (iteration) is 8000. 

In learning module, import data (digits) to the 

training network. Then the network calculates the net 

input and actual output for each hidden neuron. And 

also, it calculates the net input and actual output for each 

output layer neuron by using sigmoid activation 

function. And then the network computes error between 

target and actual output from the network. And then 

change and update weights depending on predefined 

sum squared error and maximum epoch. Training 

program continues till these two conditions have not 

reached shown in figure 3. In training program, 

extraction the feature for input data by using cropping 

button of Matlab’s built in service. In this preprocessing 

stage, training program translates the input digits to the 

only binary numbers 0’s and 1’s. 

 In the training process, input image can be any file 

type such as monochrome bit map or JPEG or 256 color 

bit map etc. If file type of input image is except 

monochrome bit map, training program converts them 

into monochrome bit map. In the preprocessing stage, 

feature dimensions were not absolutely clear in the 

beginning, the network program was done with various 

number of inputs, hidden layer and output neurons. 

Finally, the network is settled with the following 

configuration.  

The 165 input layer neurons represent the number of 

features per input digit. The 15 hidden layer neurons 

which varied this number is found out that a higher 

number does not yield better results. The network 

consists of only 4 output layer neurons because the 

desired pattern is only 10 digits. 

 (eg.0 0 0 0 =0, 0 0 0 1=1 etc)  

The analysis of the results was done in Matlab. The 

training was stopped when the maximum number of 

epoch was reached (8,000) or when the sum squared 

error dropped below 0.01. The state of a network, i.e. 

the weights (knowledge), were written to disk every 200 

epochs. The system is trained more than five times with 

training data set to get the acceptable knowledge (w1 

that is the weight matrix from the input layer to the 

hidden layer and w2 that is from the hidden layer to the 

X1 

H1 

Y1 

H2 

 

X165 

 

Y4 

 
H15 

 

X2 

 

Input 
Hidden Layer Output 

Figure 2. Neural Network Architecture Used in this 

Paper 
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output layer). The training data set contain five styles of 

each digit. 

A. Preprocessing Stages  

The following figures show the preprocessing stages 

used in this paper. 
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0 0 0 1 1 0 0 1 1 0 0

0 0 0 1 1 0 0 1 1 0 0

0 0 0 0 1 1 1 1 1 0 0

0 0 0 0 0 0 0 1 1 0 0

0 0 0 0 0 0 0 1 1 0 0
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0 0 0 1 1 0 0 1 1 0 0

0 0 0 1 1 0 0 1 1 0 0

0 0 0 1 1 0 0 1 1 0 0

0 0 0 1 1 0 0 1 1 0 0

0 0 0 0 1 1 1 1 1 0 0

0 0 0 0 0 0 0 1 1 0 0

0 0 0 0 0 0 0 1 1 0 0

0 0 0 1 1 0 0 1 1 0 0

0 0 0 0 1 1 1 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0  

Figure 3.  Original Image and Cropping 

Image of Number Zero 

 

Figure 4.  Normalized Image and Binary 

Row Vector Image for Number Zero 

 0 0 0 0 0 0 0 0 0 0 0
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0 0 1 1 0 1 1 1 0 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 1 1 0 0 0 0 1 1 0 0

0 0 1 1 0 1 1 1 0 0 0

0 0 0 1 1 1 1 0 0 0 0
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Figure 5.  Binary Values in Preprocessing 

Stage for Number Zero 

 

 

Figure 6.  Original Image and Cropping 

Image of Number Nine 

 

Figure 7.  Normalized Image and Binary 

Row Vector Image for Number Nine 

 

Figure 8.  Binary Values in Preprocessing Stage 

for Number Nine 
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B. Training Phase 

The training phase of the system is shown in the 

following figure 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C. Testing Phase 

In testing phase, the digits are captured from the 

testing data set. The testing network consists of only 

forward propagation. The testing network uses the 

trained network’s weight as its knowledge. As the 

network is testing network, it does not need target 

output and need statistical analysis shown in figure 4. If 

the user gives the testing input to the testing network, 

the network will show its related output to the user. The 

system is tested with various font styles which are from 

the training or testing data set. Among them the one font 

type Candara output is shown in table 1and the testing 

phase of the system is shown in figure 13. 
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Table 1. Testing Results for 0-9 Printed Digits 

 

IV. Discussion 

A small number of neurons in the hidden layer are 

insufficient to extract key features in the printed digits. 

In all cases with 5 neurons in the middle, both the 

training and testing accuracy fared poorly. A large 

number of neurons in the middle layer help the 

accuracy; however there is probably some upper limit to 

this which is dependent on the data being used. 

Additionally, high neuron counts in the hidden layers 

increase training time significantly. 

A low learning parameter causes the network to 

learn quite slowly, but helps the network converge to a 

solution quite well. However, too low learning 

parameters could increase the chances of reaching local 

minimums rather than global minimums. A high 

learning parameter seems to seriously affect the 

accuracy of the test classification, since the weights and 

objective function end up diverging. Accuracy is 

increased by increasing the number of cycles. 

V. Conclusion 

While the implementation of the fully connected 

back propagation network gave reasonable results 

toward recognizing printed characters, it has some major 

deficiencies. The most notable is the fact that it cannot 

handle major variations in translation, rotation, or scale. 

While a few simple pre-processing steps can be 

implemented in order to account for these variances, in 

general they are difficult to solve completely.  

Additionally, fully-connected networks completely 

ignore the general topology of the input image, and 

instead rely on almost pixel-perfect feature 

detection.The back propagation neural network 

discussed and implemented in this paper can also be 

used for almost any general image recognition (or) 

pattern classification applications such as face detection 

and fingerprint detection. 
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0000 0.01 0.016524 0.000545 0.002856 0.000896 Zero (0) 

0001 0.01 0.008932 0.005696 0.006324 1 One (1) 

0010 0.01 0.000193 0.004643 0.99853 0.005147 Two (2) 

0011 0.01 0.000222 0.004497 0.99578 0.99951 Three (3) 
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0110 0.01 0.005058 0.99938 0.99021 0.005902 Six (6) 

0111 0.01 4.09E07 0.99294 0.99998 0.99408 Seven (7) 

1000 0.01 0.98805 0.000528 0.012758 0.012253 Eight (8) 

1001 0.01 0.98717 0.000934 8.67E07 0.99619 Nine (9) 
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Abstract: In this research, a microcontroller based 

temperature and humidity measuring system using 

DHT11 sensor is described. The system is designed and 

developed by using the DHT11 digital temperature and 

humidity sensor, PIC16F628A microcontroller and a 

16×2 liquid crystal display (LCD). PIC16F628A 

microcontroller is the heart of the whole system and it is 

used for receiving the digital output data of DHT11 

sensor, processing to give out measurement results and 

interfacing with LCD. The internal oscillator of 4 MHz 

frequency is used as the oscillator of PIC16F628A 

microcontroller. The measurement results of 

temperature and humidity can be seen on LCD. The 

required circuit design is performed with CircuitMaker 

2000 software. The software developed for 

PIC16F628A microcontroller is performed using 

MPLAB IDE (v8.50) software and the source code is 

written with Assembly programming language. The 

measurable ranges of constructed thermo hygrometer 

are from 0°C to 50°C for temperature and from 20 

%RH to 95 %RH for humidity.  

Keywords: Temperature, Humidity, DHT11 sensor, 

PIC16F628A microcontroller, LCD. 

I. Introduction 

Within the human body, energy is produced by the 

metabolism of foods. Approximately 1800 kilocalories 

of energy per day are metabolized by the average 

person while resting, more if doing strenuous activities. 

Over half of this energy is converted to heat. Without 

some way to remove this internally-produced heat 

energy, the body temperature would increase 

indefinitely. Under certain atmospheric conditions (high 

temperature and high humidity), it becomes difficult for 

the body to remove this excess heat. In the other 

extreme, problems also arise when the body loses heat 

too rapidly under conditions of cold temperatures and 

strong winds. The ideal conditions for a resting human 

body fall into a range called the thermal neutral zone, 

where the air temperature is between 20°C and 25°C, or 

(68-77)°F, with little wind and moderate relative 

humidity [1]. 

Temperature is a measure of the warmth or coldness 

of an object or substance with reference to some 

standard value [2]. Humidity is the concentration of 

water vapour present in the air. Relative humidity is 

expressed as a percentage. In general, the relative 

humidity will vary inversely with air temperature so 

that the relative humidity is highest when the 

temperature is lowest, and vice versa.  From the above 

description, a thermometer and humidity meter is 

required to know the surrounding temperature and 

humidity. In this research, a thermo hygrometer is 

constructed to monitor both temperature and humidity 

simultaneously.  

II. General Description of the Constructed 

System 

In this section, the general description of the 

constructed system is discussed. Firstly, the whole 

system is discussed using block diagram. Then, the 

background information of the electronic components 

used in this research are also described. 

A. Block Diagram of the Whole System 

The developed temperature and humidity measuring 

system contains four main units and they are DHT11 

sensor, main control unit (MCU), display unit and 

power supply unit. 

The functions of DHT11 sensor are to detect the 

surrounding temperature and humidity and, also to give 

out the digital serial data. The functions of main control 

unit are to acquire serial data of DHT11 sensor, convert 

it into measurement results, and send the temperature 

and humidity results to display unit. The temperature 

and humidity measurement results are displayed on 

LCD. The function of power supply unit is to provide 

regulated DC +5 V for other units. The block diagram 

of temperature and humidity measuring system is 

shown in Figure 1.  

 

 
 

Figure 1. Block Diagram of Temperature and 

Humidity Measuring System 
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B. DHT11 Sensor 

DHT11 (Digital Humidity and Temperature) sensor 

is a low cost humidity and temperature sensor with a 

single wire digital interface. The sensor senses the 

temperature and humidity of the surrounding and gives 

a calibrated digital signal output. It has a low power 

operating range (3V to 5V). The component is 3-pin 

single row package and the major feature of this sensor 

is that the data for both temperature and humidity is 

available on a single data pin of the sensor. 

The sensor is calibrated and doesn't require extra 

components so it can get right to measuring relative 

humidity and temperature. DHT11sensor can measure 

temperature from 0 to 50 °C with an accuracy of ±2°C 

and relative humidity ranging from 20 to 95 %RH with 

an accuracy of ±5 % [3]. The DHT11 sensor used in 

this research has three connection pins namely VCC 

(5V), DATA and GND (Ground). The photograph of 

DHT11 sensor is shown in Figure 2. 

 

 
Figure 2. Photograph of DHT11 Sensor 

C. PIC16F628A Microcontroller 

PIC is the family of Reduces Instruction Set 

Computer (RISC) microcontrollers made by Microchip 

Technology. It is generally regarded that PIC stands for 

Peripheral Interface Controller, although General 

Instruments’ original acronym for the PIC was 

“Programmable Intelligent Computer”. F is the referred 

to flash program memory. 

The PIC16F628A is chosen in this research because 

of its economical and low cost, available of the chip and 

its related software and developer. The PIC16F628A is 

18-Pin Flash-based member of low cost, high 

performance, 8-bit microcontroller. All microcontrollers 

employ an advanced RISC architecture. The 

PIC16F628A have enhanced core features, eight-level 

deep stack, and multiple internal and external interrupt 

sources. A total of 35 instructions (reduced instruction 

set) are available, complemented by a large register set. 

PIC16F628A device have integrated features to 

reduce external components, thus reducing system cost, 

enhancing system reliability and reducing power 

consumption. The PIC16F628A has two ports, PORTA 

and PORTB. Some pins for these I/O ports are 

multiplexed with alternate functions for the peripheral 

features on the device. In general, when a peripheral is 

enabled, that pin may not be used as a general purpose 

I/O pin [4]. The pin diagram and photograph of 

PIC16F628A microcontroller are shown in Figure 3 and 

Figure 4.  

 
Figure 3. Pin Diagram of PIC16F628A 

Microcontroller 

 

Figure 4. Photograph of PIC16F628A 

Microcontroller 

D. 2-Line 16-Character LCD 

The alphanumeric Liquid Crystal Display (LCD) 

modules can display characters, numerals, symbols and 

some limited graphics. Alphanumeric LCD modules are 

intelligent peripherals which can communicate, bi-

directly, within the master system. A (5 x 7) dot, 2 lines 

16 characters and matrix modules (LCD) is used in the 

constructed system. It has a Hitachi type HD 44780 IC. 

Most LCD modules conform to a standard interface 

specification [5]. The pin layout and photograph of 2-

line 16-character LCD module are Figure 5 and Figure 

6 respectively. 

 

Figure 5. Pin Layout of 2-line 16-character LCD 
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Figure 6. Photograph of 2-line 16-character LCD 

III. Circuit Construction of the Whole 

System 

In this section, the circuit construction of the whole 

system is described in detail. The whole system consists 

of DHT11 sensor circuit, main control circuit, display 

circuit, and power supply circuit. 

In DHT11 sensor circuit, it is used a single wire bus 

for communication with PIC16F628A microcontroller. 

GND pin of DHT11 sensor is connected to the ground 

and VCC pin DHT11 is applied +5 V directly. DATA 

pin of DHT11 sensor is pulled-up using 4.7 kΩ resistor 

and it is fed to RB0 of PIC16F628A microcontroller. 

In the main control circuit, pin-4 of microcontroller 

applied +5 V by inserting 2 kΩ resistor and the reset 

condition is not used. The internal oscillator of 4 MHz 

frequency is used as the clock circuit for PIC16F628A 

microcontroller and therefore other external oscillator is 

not required in the developed system. In the pin 

configuration, RB0 of PIC16F628A microcontroller is 

used as digital input to receive the output of DHT11 

sensor. RB2 to RB7 of microcontroller are used as 

digital outputs to interface with LCD. Therefore, 

TRISB of microcontroller is configured as b’00000001’. 

PORTA of microcontroller is not used in this work. 

In display circuit, VSS pin of LCD is grounded and 

VCC pin is applied +5V.  The contrast control pin of 

LCD is connected to the voltage divider output of 5 kΩ 

variable resistor. In connection of voltage divider circuit, 

the first pin of variable resistor is applied +5V, the 

second pin is voltage divider output and the third pin of 

variable resistor is connected to the ground. The 

contrast of LCD character can be controlled by turning 

variable resistor. Register select and Enable pins of 

LCD are controlled by RB2 and RB3 of PIC16F628A 

microcontroller respectively. Read/write pin of LCD is 

directly grounded. The interfacing between 

PIC16F628A microcontroller and LCD is performed 

with four bits mode. Therefore, Data pin-4 to pin-7 of 

LCD are connected to RB4 to RB7 of PIC16F628A 

microcontroller respectively. The LCD back light pins 

such as LED+ and LED- are applied 5V. 

In the power supply circuit, a 9 V battery is used as 

power source of the whole system. The positive node of 

9V battery is smoothed with 100 μF capacitor and it is 

connected to the input of L7805 voltage regulator and 

the common node of the L7805 is grounded. The output 

pin of regulator produce regulated +5V which is also 

filtered using 0.1 μF capacitor. An LED is also provided 

at the output of +5 V to indicate the power status of the 

system. 

The DHT11 sensor circuit, main control circuit, 

display circuit and power supply circuit are fitted 

together to form the complete circuit of the whole 

system. The schematic diagram of the constructed 

temperature and humidity measuring system is shown 

in Figure 7.   

 

Figure 7. Schematic Diagram of the Constructed 

Temperature and Humidity Measuring System 

A. Control Program Development 

 In the control program development section, the 

program code (Thermo_hygro.asm) file is developed in 

the text editor. The source code is written with 

Assembly programming language and built into 

(Thermo_hygro.hex) file using MPLAB IDE v8.50 

software. The obtained (Thermo_hygro.hex) file is 

imported to the PICkit 2 v2.61 software. Then, it is 

downloaded from the USB port of the personal 

computer into the PIC16F628A microcontroller with 

the help of PICKIT2 programmer board. The snapshots 

of MPLAB IDE v8.50 software and PICkit 2 

Programmer software are shown in Figure 8 and Figure 

9 respectively. The photograph of PICKIT2 

programmer board is also shown in Figure 10. 

 

 

Figure 8. Snapshot of MPLAB IDE v8.50 Software 
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Figure 9. Snapshot of PICkit 2 Programmer 

Software 

 

Figure 10.  Photograph of the PICKIT 2 

Programmer Board 

B. Discussions 

Homes, schools, universities and hospitals should 

have a thermometer and hygrometer to measure the 

temperature and humidity for health, research, and 

storage. Therefore, a temperature and humidity 

measuring system is developed in this research. The 

system is one of the applications of a DHT11 sensor. In 

the develop system, it consists of two main sections, 

and they are hardware section and software section. 

In the hardware section, DHT11 sensor circuit, main 

control circuit, display circuit, and power supply circuit 

are designed and constructed. DHT11 sensor circuit 

detects room temperature and humidity of surrounding. 

The main control circuit controls the whole system and 

processes for measurement. The display circuit shows 

the temperature and humidity measurement results. The 

power supply circuit provides regulated +5V for the 

whole system.  

In the software development section, the control 

program is written with Assembly programming 

language and built by using MPLAB IDE v8.50 

software. The developed temperature and humidity 

measuring system can measure the temperature value of 

(0
 o
C - 50 

o
C) and the humidity value of (20 %RH – 95 

%RH). The photograph of constructed temperature and 

humidity measuring system is also shown in Figure 11. 

The DHT22 sensor is also available in the market. 

The DHT22 sensor has better humidity measuring 

range, from 0 to 100 %RH, while the DHT11 sensor 

humidity range is from 20 to 80 %RH. But there are 

two specifications where the DHT11 sensor is better 

than the DHT22 sensor. The first one is that the 

sampling rate of the DHT11 is 1 Hz or one reading 

every second, while the DHT22 sampling rate is 0.5 Hz 

or one reading every two seconds. The second is that 

the DHT11 sensor has smaller body size than DHT22 

sensor. The operating voltage of both sensors is from 3 

V to 5 V. Therefore DHT11 sensor is used in this 

research work. 
 

 

Figure 11. Photograph of Constructed Temperature 

and Humidity Measuring System 

C. Experimental Testing of the System 

Firstly, a regulated +5 V power supply circuit is 

constructed using 9 V battery, L7805 regulator and 

other required components. The circuit is tested by 

using multi-meter to know that whether the output 

voltage is 5 V or not. Then, the interfacing between 

PIC16F628A and 2-line 16-character LCD is performed 

using 4-bit mode. The LCD character display program 

is developed and installed into PIC16F628A 

microcontroller.  The LCD shows the characters such as 

“Temperature” and “Humidity”. After finishing these 

experiments, DHT11 sensor is fitted in the circuit. 

DATA pin of DHT11 sensor is pulled-up using 4.7 kΩ 

resistor and also applied to RB0 input of PIC16F628A 

microcontroller. Finally the complete program code is 

developed and written into PIC16F628A 

microcontroller. The developed system is ready to 

monitor the temperature and humidity of surrounding. 

The whole system is experimentally tested by using 

table lamp and air cooler to perform with various 
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temperature and humidity values. Firstly the developed 

system is tested with table lamp and its photograph is 

shown in Figure 12. Then, the system is placed in front 

of the air cooler and the temperature and humidity are 

measured. The photographs of testing the system with 

air cooler are shown in Figure 13. 

 

Figure 12. Photograph of Testing the Developed 

System with Table Lamp 

 

 

(a) 

 

(b) 

 

(c) 

Figure 13. Photographs of Testing the Developed 

System with Air Cooler 

IV. Conclusion 

In this research, a microcontroller based temperature 

and humidity measuring system is designed, developed 

and tested successfully. The developed system can 

measure the temperature and humidity simultaneously. 

The performance of the developed system is reliable 

and therefore it is also suitable for weather station to 

measure the room temperature and humidity values. 

The system can also be used at laboratory to monitor 

the setting temperature while performing experiments. 

This research is also useful for studying how to use 

DHT11 sensor, how to interface PIC16F628A 

microcontroller and LCD, and how to develop an 

Assembly source code for PIC microcontroller. Based 

on the constructed research framework, other researches 

such as temperature and humidity based air cooler 

control system, programmable room temperature 

controller, etc can also be constructed.  
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Abstract: The dual axis solar tracking system can track 

sun’s radiation not only horizontal but also vertical axis. 

They use the same rule as the mountings of 

astronomical telescopes. To achieve the most effect, the 

tool tracks seasonal variations and daily scales. The 

system focuses on the design and implementation of the 

automated dual-axis solar tracker prototype based on 

the microcontroller, with its solar panel parameter, with 

its use. This system ensures the perspective of the solar 

panel. The device can monitor 12 months of sunlight in 

a matter of minutes by implementing an automatic 

mechanism. The system checks the position of the 

sunlight and control the motion of a solar battery so that 

radiation of the sun comes normally to the surface of 

the solar panel. The electrical power generated by a 

solar panel can be used for wide range of application. 

This system is the most suited technology to improve 

the efficiency apartment of the solar cells by tracking 

the sun.   

Keywords: Solar System, Solar Panel, LDR, Arduino, 

Servo Motor, Bread Board, Power Supply.  

I. Introduction 

Energy is the main driving factor in global society. 

The world population is enhancing day-to-day and 

demand for energy is raising consequently. Oil and coal 

are the main source of energy nowadays but there is a 

fact that the fossil fuels are limited and hang strong 

pollution. Even the price of petroleum has been 

increasingly year by year and the previsions on the 

medium term there are not quite encouraging. Major 

sources of renewable energy have been identified as 

fossil fuel substitutes. Nowadays, generators are easily 

useable in the market, but it can be costly if used 

longer. If this system is used, solar power can be stored 

through the battery and can be used when needed. 

II. Operation of the Block Diagram 

LDRs are used as the primary light sensors in Figure 

1. Two servo motors are determined to the structure that 

holds the solar battery. LDRs sense the quantity of 

sunlight falling on them. Four LDRs are separated into 

top, bottom, left and right. If the bottom LDRs receives 

more light saturation, the servo motor moves in the 

bottom direction. The analog values from two left 

LDRs and two right LDRs are compared for angular 

deflection of the solar battery. If the left side of LDR 

obtains more light intensity than the right side, the 

horizontal servo motor will move in the left direction. If 

the right side of LDR receives more light intensity, the 

servo motor moves in right direction. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 1. Block Diagram of System 

III. Implementation of the System  

This system is one of the embedded systems. The 

software program and hardware circuit are interfaced to 

design this solar tracking system. There are two parts in 

this system, i.e. hardware implementation and software 

implementation. 

A. Hardware Implementation 

In this system, Arduino UNO is used as 

microcontrollers to connect other devices. LDRs are 

connected to the analog pins of Arduino (A0, A1, A2, 

A3), and GND is Ground. Orange (PWMs) of two 

servos are connected to digital pins of Arduino (9, 10), 

Red (+5V) is connected to the 5V of Arduino and 

Brown (GND) is connected to the GND (Ground) of 

Arduino. The schematics diagram of the system is 

shown in Figure 2. 
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Figure 2. Schematic Diagram 

B. Software Implementation 

Arduino IDE is used to write the arduino program to 

upload it to the Arduino UNO Board. Figure 3 is 

illustrated the simulation of the Arduino IDE. 

 

 

Figure 3. Simulation of the Arduino IDE 

C. System Design 

The system’s flowchart shows the steps of the 

system. Firstly, the LDRs read the light saturation of the 

sun. When the light reach upon the LDR (east) and 

LDR (west), it calculates the perspective of the light 

intensity, and then it make the servo motor to move to 

the greater position. The solar panel moves to the 

calculated position the solar panel collects energy from 

sunlight in order to produce electricity. Otherwise, 

when the light reaches upon the LDR (north) and LDR 

(south), it will do the same task as the east and west. 

Figure 4 is illustrated the Flowchart of the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  Flowchart of the System 

D. Implementation Setup 

In this system, microcontrollers need to connect to 

other devices. So the Arduino UNO is used as a 

microcontroller. Arduino’s analog pin must be 

connected to the LDR and the GND works as the 

ground. Digital pin of Arduino needs to connect to two 

Orange servos (PWMs), the 5V of Arduino is need to 

connect Red (+5V) and as finally Brown (GND) is 

connect to the GND (Ground) of Arduino. The 

schematics diagram of the system is shown in Figure 5. 
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Figure 5. System Design 

IV. Conclusions 

The system is presented a means of tracking the 

sun’s position by using microcontroller and LDR 

sensors. In particular, it shows a perfect working device 

for the production of solar cells by placing the sunlight 

in the most intense light conditions. The attractive 

characteristic of the designed solar tracker is simple 

mechanism to operate the system. In a conclusion, this 

mechanism could be manifested in wide range of 

applications that is solar tracking such as parabolic 

trough collector, solar dish, lens and other PV systems 

to collect maximum radiation from sun. 

V. Advantages and Disadvantages 

The advantages of this system are shown in 

following: 

 Due to direct sunlight, solar tracks generate 

more electricity than their stationary units. 

 There are several types of solar tracker, such as 

single-axis and dual-axis trackers, that help 

you find the best place for different work 

areas. Where there is no light, solar power 

generators are very useful for people. 

Installation size: Local climate; Latitude and 

electricity requirements are important 

considerations that can influence the type of 

solar power tracker that is best for you. 

The disadvantages of this system are as following: 

 Their operating equipment is slightly cheaper 

than solar trackers and is due to the more 

sophisticated technology and components 

required for their operation. 

 Limit power density. 

 Solar cells must be converted to AC when used 

in current DC distribution grids. 

 

VI. Limitations and Further Extensions 

This system will need to clean the LDR sensor once 

per month. The output voltage of the solar will be 

shown in the future. There is an idea that is to install the 

solar on the moving vehicle such as ships and trains. 
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Abstract: The purpose of this research is to construct a 

microcontroller based 8 × 8 LED dot matrix display 

system. The whole system is constructed by using sixty 

four light emitting diodes (LEDs), eight C9013 

transistors, CD4017 counter and PIC16F628A 

microcontroller manufactured by Microchip 

Technology. PIC16F628A microcontroller is used as 

the main control device of the whole system. The 

internal oscillator of 4 MHz frequency is used as the 

oscillating circuit of microcontroller. The performances 

of PIC16F628A microcontroller are to control the row 

LEDs and also to produce the timing signal for CD4017 

counter. The CD4017 counter and C9013 transistors are 

used to control all LEDs of each column by using 

multiplex method. The total of sixty four LEDs is used 

to construct in the form of 8 × 8 dot matrix display. The 

source code for PIC16F628A microcontroller is written 

by using Assembly language and compiled by using 

MPLAB IDE software. To download the machine code 

from the computer to PIC16F628A microcontroller, 

PICKIT 2 programmer board is used.  

Keywords: PIC16F628A microcontroller, Assembly 

language, 8 × 8 LED dot matrix, CD4017 counter. 

I. Introduction 

One major development, made possible by the 

enormous advances in solid state technology, is the 

“digital revolution”. Circuits are designed to implement 

the basic digital logic functions fundamental to all 

digital systems. Digital electronics therefore compasses 

the design, manufacture, and use of circuits for 

processing information in digital form [1]. Nowadays, 

the advertisement displays can be seen everywhere in 

the every city. These are applied by using various 

technology such as solid state display, neon display etc. 

LED dot matrix display system is one of the most 

popular displays in these days. The display system that 

is constructed here is a microcontroller based 8 × 8 

LED dot matrix display system. 

Display systems are classified into single line 

displays, and multiline displays. Displays boards of any 

length and breadth can be made by combining more 

than one of these standard units. These display units are 

capable of displaying messages of any kind, including 

alphanumeric, numbers etc., in static or scrolling 

formats. This research is based on microelectronic 

technology for LED display.  

PIC16F628A microcontroller has been chosen for 

this research. It fetches the instructions from its 

program memory one by one, decodes their instructions, 

and then carries out the required operations [2]. It is 

used for row control and to drive the column control IC 

(CD4017) of the display system. C9013 transistors 

switch each LED column. The block diagram of the 

constructed display is shown in Figure. 1. 

 

 

Figure 1. Block Diagram of the Constructed Display 

System 

 The functions of PIC16F628A microcontroller are 

to control the row LEDs and to produce the timing 

signal for CD4017 counter. The function of CD4017 

counter is to receive the timing signal of 

microcontroller and, to control the column LEDs. The 

function of 8 × 8 LED dot matrix display is to show the 

English characters. The function of regulated power 

supply is to provide +5 V for the whole system.  

II. General Information of Electronic 

Components Used 

In this research, PIC16F628A microcontroller, 

CD4017 counter, C9013 transistor and other electronic 

components are used. The general descriptions of these 

components are also discussed in this section. 

A. PIC16F628A Microcontroller 

PIC is the family of Reduces Instruction Set 

Computer (RISC) microcontrollers made by Microchip 

Technology. It is generally regarded that PIC stands for 

Peripheral Interface Controller, although General 

Instruments‟ original acronym for the PIC was 
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“Programmable Intelligent Computer”. F is the referred 

to flash program memory.  

The PIC16F628A is 18-Pin Flash-based member of 

low cost, high performance, 8-bit microcontroller. All 

microcontrollers employ an advanced RISC architecture. 

The PIC16F628A have enhanced core features, eight-

level deep stack, and multiple internal and external 

interrupt sources. A total of 35 instructions (reduced 

instruction set) are available, complemented by a large 

register set. The PIC16F628A has two ports, PORTA 

and PORTB. Some pins for these I/O ports are 

multiplexed with alternate functions for the peripheral 

features on the device. In general, when a peripheral is 

enabled, that pin may not be used as a general purpose 

I/O pin.  

The PIC16F628A can be operated in eight different 

oscillator options. The user can program three 

configuration bits (FOSC2 through FOSC0) to select 

one of these eight modes: 

(a) LP Low Power Crystal 

(b) XT Crystal/Resonator 

(c) HS High Speed Crystal/Resonator 

(d) RC External Resistor/Capacitor (2 

modes) 

(e) INTOSC Internal Precision Oscillator 

(2 modes) 

(f) EC External Clock In [3] 

The pin diagram and photograph of PIC16F628A 

microcontroller are shown in Figure 2 and Figure 3 

respectively. 

 

 
 

Figure 2. Pin Diagram of PIC16F628A 

Microcontroller 

 

Figure 3. Photograph of PIC16F628A 

Microcontroller 

B. Transistor 

A transistor can act as an amplifier or even a switch 

when it comes to electronic signals and is made of 

semiconductor. The norm of a transistor is that it will 

usually have three terminals: emitter, base and collector 

for connection purposes in an external circuit. 

Nowadays, it is commonly used in modern electronic 

devices due to its functionality. In this research, C9013 

npn transistor is used. The pin diagram and photograph 

of C9013 transistor are shown in Figure 4.   

.              

            
 

Figure 4. Pin Diagram and Photograph of C9013 

Transistor 

C. CD4017 Decade Counter 

CD4017B and CD4022B are 5-stage and 4-stage 

Johnson counters having 10 and 8 decoded outputs, 

respectively. Inputs include a CLOCK, a RESET, and a 

CLOCK INHIBIT signal. Schmitt trigger action in the 

CLOCK input circuit provides pulse shaping that allows 

unlimited clock input pulse rise and fall times. 

These counters are advanced one count at the 

positive clock signal transition if the CLOCK INHIBIT 

signal is low. Counter advancement via the clock line is 

inhibited when the CLOCK INHIBIT signal is high. A 

high RESET signal clears the counter to its zero count.  

The decoded outputs are normally low and go high 

only at their respective decoded time slot. Each decoded 

output remains high for one full clock cycle. A 

CARRY-OUT signal completes on cycle every 10 clock 

input cycles in the CD4017B or every 8 clock input 

cycles in the CD4022B and is used to ripple-clock the 
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succeeding device in a multi-device counting chain. 

Some features of CD4017 counter are 

(a) High speed 16 pin CMOS Decade counter 

(b) Supports 10 decoded outputs 

(c) Wide supply voltage range from 3V to 15V,  

typically +5V 

(d) TTL compatible 

(e) Maximum Clock Frequency: 5.5Mhz 

(f) Available in 16-pin PDIP, GDIP, PDSO 

packages [4]. 
The pin diagram and photograph of CD4017BE counter 

are shown in Figure 5 and Figure 6 respectively. 

 
Figure 5. Pin Diagram of CD4017BE Counter 

 

 
Figure 6. Photograph of CD4017BE Counter 

III. System Hardware Connection  

The system hardware is constructed by using sixty 

four light emitting diodes, eight C9013 transistors, 

CD4017BE counter and PIC16F628A microcontroller. 

The PIC16F628A has an internal oscillator and 

configure to operate at 4 MHz frequency. The display 

system is designed as eight rows and eight columns dot 

matrix. The anodes of each row LEDs are connected 

together and the obtained each row LEDs are controlled 

by RB0 (pin-6) to RB7 (pin-13) of PIC16F628A 

microcontroller. 

The cathodes of each column LEDs are connected 

together and the obtained each column LEDs are 

controlled by Q0 (pin-3) to Q7 (pin-6) of CD4017BE 

decade counter through C9013 transistors. The 

complete circuit of the whole system is as shown in 

Figure 7.  

Depending on the complexity of the program, the 

LEDs will display different effects. Only one column of 

LEDs turns ON at a time. PORTB of PIC16F628A 

microcontroller drive the LEDs via 100  resistors and 

the cathodes are connected together and taken to the 0 

V rail via a sinking transistor. The eight sinking 

transistors are turned ON (one at a time) by the outputs 

of a CD4017BE decade counter. CD4017BE has 10 

outputs with one output going HIGH at a time. It is 

firstly reset by taking pin 15 HIGH then LOW and 

keeping LOW this allows to „clock‟. 

The first output (pin 3) of CD4017BE goes HIGH 

and this is connected to the first transistor via a 1 k 

based resistor. The transistor turns ON and the LEDs 

are turned ON by delivering current from the 

microcontroller. When any of the output lines of the 

microcontroller goes HIGH (RB0 to RB7), the 

corresponding LEDs are illuminated. The 100  

resistor limits current about 25 mA as this is the 

maximum current each output is designed to deliver. 

The output lines of the CD4017BE correspond to 

PORTB and by turning OFF these lines, clocking the 

CD4017BE then turning ON the outputs again, the 

second column of the LEDs will be illuminated. This is 

repeated for the third, fourth and other columns. 

The power supply unit contains a step-down 

transformer which reduces the line voltage to 9 V ac. 

Bridge rectifier circuit converts this to dc voltage. The 

rectified dc voltage is then filtered by 1000 μF capacitor. 

Input line voltage variation and output current variation 

may cause transient effect in dc output voltage. It is 

eliminated by a monolithic type, three terminal voltage 

regulator (LM7805). The output of regulator IC 

LM7805 is + 5 V dc. This output is also filtered using 

0.1 μF capacitor. 

 

 

Figure 7. Complete Circuit of the Whole System 

A. Loading for Program Memory 

There are five major requirements to load a program 

in the memory of PIC microcontroller. They are 

personal computer, complier or assembler software, 

programmer software, programmer and PIC 

microcontroller. A personal computer, programmer and 

programmer software are used to download the contents 

of the HEX file from the computer to PIC. 
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Firstly, programmer software and complier software 

are installed into the personal computer. Then we write 

a program by using a text editor. And then it is changed 

into the hex file or machine language (the only 

understandable language for PIC) automatically using 

MPASM assembler software. Lastly, load the program 

(hex file) into the memory of microcontroller via USB 

port, which is connected to the programmer by using 

the programmer software.  

 After completing the loading process, 

microcontroller can do specific operation by executing 

the instructions, which were stored in the program 

memory. Loading process for microcontroller is shown 

in Figure 8. 

 

Figure 8. Loading Process for Microcontroller 

B. Programming and Downloading 

In the programming and downloading section, the 

source code (dot_matrix.asm) file is developed in the 

text editor. The source code is written with Assembly 

programming language and compiled into 

(dot_matrix.hex) file using MPLAB IDE software. The 

resultant (dot_matrix.hex) file is imported to the 

PICkit2 software. Then, it is downloaded from the USB 

port of the personal computer into the PIC16F628A 

microcontroller with the help of PICkit 2 programmer 

board. The photograph of the PICkit2 programmer 

board is shown in Figure 9. The photographs of 

MPLAB IDE and PICkit2 software screens are shown 

in Figure 10 and Figure 11 respectively. 

 

Figure 9. Photograph of PICkit2 Programmer 

Board 

 

 
 

Figure 10. Photograph of the MPLAB IDE Software 

Screen 

 

Figure 11. Photograph of the PICkit2 Software 

Screen 

C. Discussion 

The constructed system is the fundamental of an 

electronic notice board and it contains two main 

sections namely hardware section and software section. 

In the hardware section, the system is designed and 

constructed using PIC16F628A microcontroller, 

CD4017 decade counter, LEDs and other required 

electronic components. In the software section, the 

control program is written with Assembly programming 

language and compiled by MPLAB IDE software. The 

constructed system can be used as an advertisement 

display. By modifying the control program, the display 

running words can be changed. The system can be made 

larger and longer display pattern by cascading another 

LEDs dot-matrix patterns and CD4017BE decade 

counter. The photographs constructed display screen are 

shown in Figure 12. 
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Figure 12. Photograph of Constructed Display 

Screen 

Nowadays, LED dot matrix displays are used in 

destination signs on public transport vehicles and 

variable-message signs on highways. LED displays are 

capable of providing general illumination in addition to 

visual display, as when used for stage lighting and other 

decorative purposes. The most prominent feature of the 

LEDs is that they consume less energy than the 

common lighting sources. The LED dot matrix displays 

produce less heat. By using LED dot matrix displays, 

the messages become live and attractive. Multiple 

animated messages on displays arrest public attention 

easily than the other sources of advertisement. LED 

displays can offer higher contrast ratios than a projector 

and are thus an alternative to traditional projection 

screens, and they can be used for large, uninterrupted 

video walls. Therefore LED dot matrix displays are 

widely used in various applications. 

LEDs are very energy efficient light emitting device. 

The power consumption of the developed LED dot 

matrix display for full display is 6.4 W. The power 

consumption of displaying English character “A” is 3.5 

W. The lifespan of LED is 100000 hours, and therefore 

LED dot matrix displays are suitable for long life 

display. After the LED displays work for a long time, 

their brightness will drop. Because of the attenuation of 

the brightness of each LED, the brightness of the whole 

screen will also decrease. Therefore, higher brightness 

LEDs should be used. The size of each LED affects the 

resolution of the screen display, and 3 mm diameter 

LEDs are used in this research. Therefore, the 

constructed LED dot matrix display is suitable for 

improving display system as electronic notice board.  

IV. Conclusion 

In this research work, a microcontroller based 8 × 8 

LED dot matrix display system has been designed, 

developed and tested successfully. It can be used as 

electronic notice board. By using seven-segment 

display, the numbers and some English characters can 

be display, but it cannot display Myanmar characters. 

By modifying control program, the constructed system 

can display the running message in English language as 

well as in Myanmar language. At present work, 

Myanmar character words cannot be displayed clearly.  

To display all of 33 Myanmar character words, four 8 × 

8 LED dot matrix displays must be cascade and the 

control program must also be modified. Moreover, the 

power supply circuit must also be modified to increase 

the output current. 

Since other external components are not needed, the 

design is relatively compact. By using a microcontroller 

it can obtain the advantages of light weight, low power 

consumption, better reliability and precise timing 

sequence. By studying the developed system, the 

university students can obtain the knowledge that how 

to construct the display system by using LED, 

microcontroller and counter. The students can also 

develop other improved larger display for notice board. 
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Abstract: The purpose of this research is to construct an 

infrared transceiver based intruder alert system using 

microcontroller. In this research work, the whole 

system consists of hardware connection and software 

development. In the hardware connection section, an 

infrared transceiver module is used to sense the intruder 

motion of restricted area. PIC16F628A microcontroller 

is used as the main processing device of the whole 

system.  A relay is also used to switch-on or switch-off 

the AC 220 V for electric bell. An electric bell and a 

buzzer are used as sound alert devices. In the software 

development, the source code for PIC16F628A 

microcontroller is written with Assembly programming 

language. The MPLAB IDE (v8.50) software is used to 

compile the Assembly code and it creates the machine 

code for microcontroller. The PICkit2 programmer 

software and PICKIT2 programmer board are also used 

to write the machine code from the computer into 

microcontroller. When the intruder comes into the 

restricted area of the developed system, the buzzer will 

beep continuously and the electric bell will also ring. 

Keywords: Infrared transceiver, Intruder alert, 

PIC16F628A microcontroller, Assembly code, Electric 

bell. 

I. Introduction 

In our daily life, the security is an important part of 

homes, departments, banks, hotels, shops and offices. 

Burglar and safety alarms are found in electronic form 

nowadays. They are constructed based on motion 

detection in which infrared (IR) sensor, ultrasonic 

sensor and motion sensor are used. In the traditional 

security systems, when an intruder is detected, the 

audible alarm will produce. The sensors continuously 

monitor the movement of intruder.  

The intruder alert systems should be installed in the 

homes, departments, universities and other buildings to 

secure their family, teachers, students and their 

properties. The intruder alert systems can also keep our 

family safe from potential break-ins by burglars. 

Therefore, an infrared transceiver based intruder alert 

system is designed and constructed based on motion 

detection technique. The developed system is designed 

to produce beep sound from the buzzer and also to 

produce the loud alarm sound when an intruder motion 

is detected by the infrared transceiver. 

II. General Descriptions of the System 

Firstly, the general descriptions of the constructed 

intruder alert system are discussed by using the block 

diagram. Then, the general features of infrared 

transceiver module and PIC16F628A microcontroller 

are also described.  

A. Block Diagram of the Whole System 

The infrared transceiver based intruder alert system 

consists of six main units and they are infrared 

transceiver, main processing unit, buzzer, AC 220 V 

switching unit, electric bell and regulated power supply 

unit. 

The functions of infrared transceiver are to sense the 

incoming intruder and to send the output signal for 

main processing unit. The functions of main processing 

unit are to receive the output signal of infrared 

transceiver, to activate buzzer, and also to send the 

switching signal for AC 220 V switching unit. The 

function of buzzer is to produce beep sound. The 

function of AC 220 V switching unit is to switch-on or 

switch-off the power of electric bell. The function of 

electric bell is to ring loud alert sound when the intruder 

is detected by the sensor. The functions of regulated 

power supply unit are to provide DC +12 V for AC 220 

V switching unit, and +5 V for the remaining sections. 

The block diagram of the developed intruder alert 

system is shown in Figure1. 

 
 

Figure 1. Block Diagram of the Developed Intruder 

Alert System 
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B. Infrared Transceiver 

An infrared light emitting diode (LED) is a solid 

state lighting (SSL) device that emits light in the 

infrared range of the electromagnetic radiation 

spectrum. Infrared detectors are little microchips with a 

photocell that are tuned to listen to infrared light. The 

output of IR detector sends a low signal while it detects 

the 40 kHz IR signal, and a high signal while it does 

not. In an infrared transceiver, both infrared light 

emitting diode and infrared detector are fitted together 

in one single unit for sending and receiving infrared 

data. 

In this research, the infrared transceiver module 

(KC-38IR) is used to sense the incoming intruder. It 

consists of four connection pins to interface main 

processing unit. They are GND (Negative power 

supply), VCC (Positive power supply), SIG (Signal 

output pin) and EN (Signal output enable pin) [1]. It has 

built-in IR transmitter and IR receiver that send out IR 

energy. The sensor module looks for reflected IR 

energy to detect presence of any obstacle in front of the 

sensor module. The module has on board 

potentiometer that lets user adjust detection range. The 

sensor has very good and stable response even in 

ambient light or in complete darkness. The output of the 

sensor is HIGH logic level when obstacle is not 

detected and LOW logic level when obstacle is 

detected.  

The features of the infrared obstacle avoidance 

proximity sensor module are 

(a) LM393 comparator based detection circuit is 

very stable and accurate 

(b) On board potentiometer sets obstacle detection 

range 

(c) On board obstacle detection LED indicator 

(d) Male header for easy connection and 

(e) Good accuracy: By use of Infra-red LED 

transmitter the module performs well in 

Ambient light. 

The photograph of infrared transceiver module (KC-

38IR) is shown in Figure 2.  

 
(a) Front view 

 
(b) Back view 

Figure 2. Photographs of Infrared Transceiver 

Module (KC-38IR) 

C. PIC16F628A Microcontroller 

PIC is the family of Reduces Instruction Set 

Computer (RISC) microcontrollers made by Microchip 

Technology. It is generally regarded that PIC stands for 

Peripheral Interface Controller, although General 

Instruments’ original acronym for the PIC was 

“Programmable Intelligent Computer”. F is the referred 

to flash program memory. 

The PIC16F628A is chosen because of its 

economical and low cost, available of the chip and its 

related software and developer. The PIC16F628A is 18-

Pin Flash-based member of low cost, high performance, 

8-bit microcontroller. All microcontrollers employ an 

advanced RISC architecture. The PIC16F628A have 

enhanced core features, eight-level deep stack, and 

multiple internal and external interrupt sources. A total 

of 35 instructions (reduced instruction set) are available, 

complemented by a large register set. The PIC16F628A 

has two ports, PORTA and PORTB. Some pins for 

these I/O ports are multiplexed with alternate functions 

for the peripheral features on the device. In general, 

when a peripheral is enabled, that pin may not be used 

as a general purpose I/O pin.  

The PIC16F628A can be operated in eight different 

oscillator options. The user can program three 

configuration bits (FOSC2 through FOSC0) to select 

one of these eight modes: 

(a) LP Low Power Crystal 

(b) XT Crystal/Resonator 

(c) HS High Speed Crystal/Resonator 

(d) RC External Resistor/Capacitor (2 modes) 

(e) INTOSC Internal Precision Oscillator (2 

modes) 

(f) EC External Clock In [2] 

The pin diagram and photograph of PIC16F628A 

microcontroller are shown in Figure 3 and Figure 4 

respectively. 
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Figure 3. Pin Diagram of PIC16F628A 

Microcontroller 

 
Figure 4. Photograph of PIC16F628A 

Microcontroller 

D. Voltage Regulator 

The three-terminal positive voltage regulators are 

available in the market. These regulators can provide 

local on-card regulation. The features of these 

regulators are internal current limiting, thermal shut-

down and safe area protection. If adequate heat sinking 

is provided, they can deliver over 1 A output current [4]. 

Although the regulators are designed as fixed voltage, 

these devices can be used with external components to 

obtain adjustable voltages and currents. Electronic 

voltage regulators are found in devices such as 

computer power supplies where they stabilize the DC 

voltages used by the processor and other elements. In 

this research, L7812 voltage regulator is used for AC 

220 V switching unit and L7805 is also used for the 

remaining components. The L7805 and L7812 voltage 

regulator produce regulated DC +5 V and DC +12 V 

respectively. The pin diagrams of L7805 and L7812 

positive voltage regulators are shown in Figure 5. 

 

 
Figure 5. Pin Diagrams of L7805 and L7812 Positive 

Voltage Regulators 

E. Relay 

Relays are most commonly used switching device in 

electronics. There are different types of relays and they 

operate at different voltages. The main part of a relay is 

the coil at the centre. Usually relays are used to turn on 

a second circuit. The first circuit activates the relay 

which then turns on the second circuit. 

There are two important parameters of relay, and 

they are trigger voltage and load voltage and current. 

The trigger voltage is the voltage required to turn on the 

relay that is to change the contact from Common (NC) 

to Common (NO). The load voltage and current is the 

amount of voltage or current that the NC, NO or 

common terminal of the relay could withstand [3]. A 

relay has five connection pins and they are: 

(a) Coil End 1: It is used to trigger (On/Off) the relay, 

normally one end is connected to 12 V and the other 

end to ground. 

(b) Coil End 2: It is used to trigger (On/Off) the Relay, 

Normally one end is connected to 12 V and the other 

end to ground 

(c) Common (COM): It is connected to one end of the 

load that is to be controlled. 

(d) Normally Close (NC): The other end of the load is 

either connected to NO or NC. If connected to NC the 

load remains connected before trigger. 

(e) Normally Open (NO): The other end of the load is 

either connected to NO or NC. If connected to NO the 

load remains disconnected before trigger. 

Transistors and ICs must be protected from the brief 

high voltage produced when a relay coil is switched off. 

In this research, a protection diode (1N4001) is 

connected backwards across the relay coil to provide 

this protection. In this research, a 12 V relay is used for 

switching AC 220 V of electric bell and its photograph 

is shown in Figure 6.  

 

 

Figure 6. Photograph of Relay 

III. Hardware Connection of the System  

The infrared transceiver based intruder alert system 

is constructed by using KC-38IR module, PIC16F628A 
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microcontroller, relay and other required electronic 

components.  

The KC-38IR transceiver module contains built-in 

IR transmitter and IR receiver. In circuit connection, 

VCC of the transceiver module is applied +5 V directly, 

and EN pin is also applied +5 V by inserting 1 kΩ 

resistor. GND pin is grounded, and SIG pin is filtered 

by 0.1 F capacitor to remove unwanted noises. The 

SIG pin of KC-38IR transceiver module is initially in 

the digital HIGH state. When the obstacle is detected, 

that pin will change into digital LOW state. The output 

states of SIG pin are monitored by RA2 of 

PIC16F628A microcontroller. 

In the PIC16F628A pins configurations, RA2 of 

PIC16F628A microcontroller is used as digital input to 

monitor the SIG pin of KC-38IR transceiver. RB4 of 

PIC16F628A is used as digital output to control the 

signal LED. RB6 of microcontroller is used as digital 

output to produce the activation signal for AC 220 V 

switching circuit. RB7 of microcontroller also is used as 

digital output to control buzzer. The internal oscillator 

of 4 MHz frequency is used as oscillating circuit of the 

microcontroller by configuration program software. 

In alarm circuit connection section, RB4 of 

PIC16F628A is connected to the anode of LED by 

inserting 1 kΩ current limiting resistor and the cathode 

of LED is grounded. In the buzzer section, RB7 of 

PIC16F628A is connected to the base of BC547 

transistor by inserting 1 kΩ resistor. The emitter of 

transistor is grounded and the collector drives the 

buzzer. In the AC 220 V switching section, it is used 

DC +12 V supply to one end of the relay’s coil and the 

other end to ground through a BC547 transistor. A 

diode is also connected across the coil of the relay. The 

purpose of the diode is to protect the switch from high 

voltage spike that can produced by the relay coil.  The 

collector of transistor controls relay with the help of 

BC547 transistor. An AC 220 V electric bell is 

connected at the output of the relay. 

In the regulated power supply circuit, the main 

voltage is reduced to AC 12 V by using step-down 

transformer. This AC voltage is rectified by full wave 

bridge diode. The output of bridge diode is smoothed by 

2200 µF capacitor. The filtered voltage is regulated by 

L7812 and L7805 voltage regulators. The output of 

L7812 produces regulated +12 V and the output of 

L7805 produces regulated +5 V. The output of +5 V 

line is also filtered by 0.1 F capacitor to remove high 

frequency noises. A power status LED is also provided 

at the output of L7812 regulator. The schematic 

diagram of the infrared transceiver based intruder alert 

system is shown in Figure 7.  

In circuit operation, when the intruder is detected by 

the infrared transceiver, the sensor produces the signal 

to the microcontroller. This signal is received by RA2 

of microcontroller. At this time, RB4, RB6 and RB7 of 

PIC16F628A microcontroller produce the activation 

signals for LED, electric bell and buzzer. The 

photograph of the infrared transceiver based intruder 

alert system is also shown in Figure 8.  

 
Figure 7. Schematic Diagram of Infrared 

Transceiver Based Intruder Alert System 

 

 

Figure 8. Photograph of Infrared Transceiver Based 

Intruder Alert System 

A. Software Development 

In the software development section, the source 

code for PIC16F628A microcontroller is written with 

Assembly programming language. There are many 

Assembly languages and Microchip’s PIC Assembly 

language is used in this research. Firstly, the source 

code “IR_alert.asm” file is written in the notepad. Then, 

it is compiled into machine code by using MPLAB IDE 

(v8.50) software. Next, the machine code 

“IR_alert.hex”, file imported to the PICkit 2 v2.61 

software. And then the machine code is downloaded 

from the USB port of the computer to the PIC16F628A 

microcontroller by using PICKIT2 programmer board. 

The photographs of the MPLAB IDE v8.50 software 

screen and PICkit 2 v2.61 software screen are shown in 

Figure 9 and Figure 10 respectively.  
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Figure 9. Photograph of the MPLAB IDE v8.50 

Software Screen 

 

 

Figure 10. Photograph of the PICkit 2 v2.61 

Software Screen 

B. Discussion 

The main goal of this research is to design and 

construct an infrared transceiver based intruder alert 

system. The developed system is designed to perform 

for beeping buzzer and ringing electric bell when the 

intruder is detected by the sensor. KC-38IR infrared 

transceiver module is used as intruder detection device 

and PIC16F628A microcontroller is used as the main 

processing component for the whole system. In the 

performance of the whole system, when the intruder is 

not occurred, the LED, buzzer and electric bell will not 

activate. When the intruder comes into the restricted 

area of the developed system, the LED will light, 

buzzer will beep continuously and the electric bell will 

also ring. If the loud alert sound from the electric bell is 

not required, the AC power plug of the electric bell can 

be removed from the AC outlet of the system. The 

developed infrared transceiver based intruder alert 

system can sense the intruder within the range of 7 ft 

well. The detection range can also be changed by tuning 

built-in preset. Microchip’s PIC Assembly language is 

used to develop the control program for PIC16F628A 

microcontroller. The photograph of testing the 

constructed system is shown in Figure 11. 

 

Figure 11. Photograph of Testing the Constructed 

System 

IV. Conclusion 

In this research, an infrared transceiver based 

intruder alert system has been designed, constructed and 

experimentally tested. The constructed system can be 

used as 24 hours security for homes, banks, schools, 

universities and industries. By using the constructed 

system, it can help to protect our homes while we are 

away, when we are sleeping, or during times when we 

are preoccupied with household responsibilities. 

Moreover, by studying the developed system, the 

university students can obtain the knowledge for how to 

interface infrared transceiver and microcontroller, and 

how to control AC 220 V with relay. Therefore, we 

hope that the developed system is useful for practical 

purpose and electronic laboratory.  By modifying this 

research frame, student counter for class room and 

people counter for cinema can also be developed. To 

perform this, liquid crystal display (LCD) or seven-

segment display can be added to the developed system. 

The multi-door security system can also be developed 

by adding more infrared transceivers, and the output of 

infrared transceivers can also be amplified by using 

transistors or operational amplifiers. The developed 

system can also be modified into wireless security 

system by cascading GSM module or WIFI module.  
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The developed system can only detect the intruder in-

front of it. Therefore it is needed to rotate the infrared 

transceiver for precise information about the 

surroundings. It can be performed by mounting the 

infrared transceiver on a servo motor. Another feature 

can be added to the developed system by using digital 

camera, and the information of intruder can also be 

viewed by smart phone or computer. By modifying 

hardware and software of developed system, the system 

can able to track the activity of any intruder, and it can 

also view the essential places. 
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Abstract: The use of intelligent technique 

(backpropagation neural network) in solving 

cryptanalysis problem is considered in this paper.  The 

modern versions of cryptosystems are still following the 

similar classical concept; however, the main purpose of 

cryptography is to secure the transmitting message from 

one place to another. As a result, it is still prudent to 

apply certain attacks on classical ciphers and it should 

be studied their evolution aspects before using them 

with more complex modern ciphers. This is quite 

justifiable considering the nature of intelligent 

techniques artificial neural network, thus, the 

decryption process of block cipher, Data Encryption 

Standard (DES) is simulated with backpropagation 

algorithm in this paper. A neural networks-based 

simulator is developed with known plaintext and 

ciphertext approach and then the given ciphertext is 

decrypted. Over 90% of fitting rate are compared with 

the plaintext in experimenting the proposed model. 

Keywords: ANN, Cryptography, Cryptanalysis, 

Machine Learning 

I. Introduction 

The security in transmitting the data can be achieved 

by using a tool called cipher. The original data called 

plaintext can be converted to encrypted data called 

ciphertext and also vice versa by using the cipher. The 

cipher utilizes the security key to determine the 

relationship between the plaintext and the ciphertext. 

The cryptographic techniques developed quickly due to 

the rapid development of computational resources. 

Despite the development of mathematical and 

technological complexity, the newly proposed 

cryptosystems still follow the similar concept of the 

classical ciphers. The block cipher such as Data 

Encryption Standard (DES) is a symmetric cipher and 

takes part as a crucial role in communication security 

[1].  The new kind of techniques which can expand the 

computational power requirement such as increasing the 

complexity of ciphering, expanding the key space are 

used in modern cryptosystems to handle the 

cryptanalysis. Thus, in cryptanalysis methods, 

intelligent technique called artificial neural network 

technique is applied to carry out some security 

problems in block cipher algorithms.  

The cryptanalysis means trying to break the 

cryptosystems or ciphers by using unauthorized ways to 

access the information in that system. Thus, 

cryptanalysis works against cryptography. The 

cryptanalyst tries to find any weakness in the 

cryptographic system to get either the source of 

information such as the plaintext data or the security 

key used in the cipher. The cryptanalysis sometime 

involves in an attack. If this attack is successfully 

applied, then the cryptographic system is said to be 

broken. Cryptography and cryptanalysis together form 

the field of cryptology [2], [3].  On the other hand, there 

has the same rule in artificial neural network (ANN) as 

cryptography in information processing. The 

characteristics of nonlinear massive parallel-distributed 

processing, high-speed information processing and the 

uncertain information processing capability are 

included in neural network algorithm. More work is 

needed to shed the light on various aspects of 

cryptanalysis and cryptographic issues can be solved by 

using neural networks to get the new research idea for 

cryptography. 

The data encryption standard algorithm is selected 

to be used as a case study for proposed ANN-based 

cryptanalysis approach. To create the mapping relation 

between the original data and encrypted data, a 

backpropagation neural network model is proposed. 

The binary string which is the resulted ciphertext of 

DES cipher is used as the input of the proposed model 

after performing some preprocessing. Then, the output 

of the proposed model (predicted plaintext) is compared 

with the original plaintext to analyze the differences. 

The proposed model achieves the fitting rate of over 

90% by comparing with the original plaintext. The 

experimental error rate can be controlled to less than 

10% in proposed ANN-based model. 

The remain of this research is organized with 6 

parts. Some related works for the proposed model are 

presented in Section 2. Section 3 summarizes the block 

cipher in generic way. The intelligent techniques of 

ANNs is discussed in Section 4. In section 5, the 

proposed model is discussed in detail. Then, Section 6 

presents the results of the experiment and discusses 

them.  Finally, the paper is concluded in section 7. 

II. Related Works  

Bafghi and et al. proposed a system to reduce the 

loss function of ANN. They solved the issues of finding 

the least-weight multibranch path between two known 
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nodes in the differential operation graph of block cipher 

[4]. 

The black box characteristics of neural network is 

combined with the system identification technology to 

create a cryptanalysis system by Alallayah and et al. in 

2010. They simulate the neural model to guess the keys 

from a given ciphertext [5]. 

In 2012, a known plaintext attack is proposed based 

on neural network technique by Alani and et al. They 

attacked the classical DES as well as the multiple 

encryption, 3DES cryptosystem [6].  

Most of the aforementioned method did not try to 

reveal the plaintext sequence directly and that systems 

are very costly.  

III. Block Ciphers 

Block cipher is an encryption method that processes 

the input stream as groups of bytes that are fixed in size, 

typically 64, 128 or 256 bits long. The state of a block 

cipher is reset before processing each block. The 

number of bits in a block is called the block length. 

Thus, each block cipher divides the input message “M” 

(plaintext) into a sub group (          )  , 

(               ), . . . and encodes them according 

to a certain set of encoding algorithms under the control 

of the security key S  = (          ) . Finally, it 

produces a group of encrypted message “E” (ciphertext) 

(          ) , …, (               ) . The Figure 1 

shows the typical model of a block cipher. If the block 

cipher is used with the same security key, the input 

message group with length i will be transformed 

equally, thus the only transformation rules for a group 

will need to be studied [7]. Generally, there are five 

ingredients including plaintext message “M”, encrypted 

message “E”, security key “S”, encryption 

transformation “X”, and decryption transformation “Y” 

consists in a cipher and the cipher can be specified as 

follow [8]:  

Let M *          + is a set of original messages 

(plaintext),  

   *          +  is a set of encrypted message 

(ciphertext),  

   *          + is a set of secret keys,  

  *          + is a set of encrypt rules and  

   *          + is a set of decrypt rules.  

Then,                    (  ( ))      

 (    )                

The data encryption standard (DES) algorithm input 

64-bits plaintext m and performs the encrypting process 

16 rounds. The DES algorithm uses 56-bits key. Then, 

the DES algorithm output 64-bit ciphertext. In this 

paper, DES is selected as a cased study because of its 

ease of changing the security key, faster network level 

speed, faster encryption rate and reduced impact of 

other factors. The DES algorithm can be summarized as 

follow: 

- Accept 64-bits message 

- Perform initial replacement (IP) 

- Separate the input into two 32 bits parts (     ) 

- Add the key 

- Perform the operation     *   +   *   +   
*   +   (16 rounds) 

- Exchange          

- Perform inverse replacement (IR) 

- Output 64-bits encrypted the message 

 

 

Figure 1. Typical Block Cipher 

IV. Artificial Neural Network 

Artificial Neural Networks are numerical models 

that use a gathering of basic computational units called 

neurons that connect with each other to build a network. 

There are many types of ANNs; each type is suitable for 

one or more problems depending on the problems itself. 

Hence, the important thing in ANNs is how to design 

the topology of ANN that can better describe the 

problem then solving it by using very simple principles 

to obtain very complex behavior [9], [10]. ANNs can 

model human brains and use nervous system to solve 

the problems by learning it with a true example and 

giving a chance to generalize all solutions. Because the 

nature of ANNs that simulate the brain and use parallel 

processing rather than serial computation we can put 

ANNs in multiple fields according to the huge 

capabilities that ANNs can introduce [11]. 

Back-propagation neural network is a multilayer 

forward network that is based on the error rate for 

propagation. The backpropagation neural network is the 

most famous algorithm among the artificial neural 

network until now. The BP neural network applies the 

error rate to estimate the error rate of the adjacent 

predecessor layer of the output layer. Then, the BP 

neural network use that error rate to estimate the error 

rate of the previous layer. In this way, the error rate of 

all other layer are estimated [12]. The main ingredients 

of the backpropagation neural network topology are 

 
Plaintext Encryption Ciphertext 

Ciphertext Plaintext Decryption 

Decryption process 

Encryption process 

Secret Key 



University Research Journal 2020, Vol-01, Issue-01 

 

100 

 

input layer, hidden layer and output layer as shown in 

Figure 2. 

 

Figure 2. Artificial Neural Network Model 

The main usage of backpropagation neural network 

is the classification purpose because of its fault tolerant, 

high self-learning and self-adaptive abilities. Hence, the 

backpropagation neural network computes the output 

from the continuous learning, it can reflect the dynamic 

configuration including the network weights and 

thresholds. Thus, it can be used to simulate the 

relationship mapping of input and output. The error rate 

of the backpropagation neural network becomes stable 

after performing the several trainings. After that, the 

local optimum can be achieved from the final collection 

of certain network parameters. There will be a tiny 

effect on the global training results even when the local 

nerve unit of backpropagation neural network is 

damaged [13]. For this reason, backpropagation neural 

network-based classifier is modified to realize the 

regression model of backpropagation neural algorithm 

in proposing our model. 

V. Cryptanalysis Based on ANN 

To perform the cryptanalysis based on the artificial 

neural network, an ANN model is firstly proposed. In 

the forward propagation process of the proposed model, 

     is used for input layer,    (      ) is used 

for layer 1 and    (      ) is used for layer 2. For 

back propagation process, the loss function is defined as 

 
 

 
, ( )   -  . The error function for layer 2 is 

defined as            
  

   
  

  

   

   

   
 and 

  

   
 

  

   

   

   
   The error function for layer 1 is defined as 

         
  

   
  

  

   

   

  

  

   
= (   ( )   

  ( )    (  ))  s.t           and   is the 

multiplication of the corresponding position of the 

matrix and then 
  

   
 

  

   

   

   
    . 

Then, the various text document is created with 

different plaintext and the same keys by using the block 

cipher, DES-ECB (data encryption standard with 

electronic codebook mode). Thus, each plaintext file 

contains 3.2 million-bit binary number. The 1000 files 

of plaintext cipher text pairs are created with California 

Institute of Technology Caltech-256 dataset [14]. 

According to the limitation of computing power, the 

ciphertext are compressed by doing the same 

processing. Then, an eight bits binary number are 

extracted from the begin to end in turn to convert to a 

decimal number. Thus, each ciphertext becomes a 

100000 × 1 matrix. The similar processing is also 

performed on plaintext and each plaintext also becomes 

a 100000 × 1 matrix. Finally, all of the preprocessed 

data are input into proposed ANN model and the output 

is obtained. The resulted output is compared with the 

plaintext. Each decimal digit of the resulted output is 

converted to binary format. The high digits are filled 

with 0 (if necessary) and all bits are connected to 

restore the plaintext.  

The mean squared error of the result is defined and 

the original plaintext is used as the evaluation criteria 

for the experiment. The output matrix of the proposed 

neural network model is    (   
 ), the processed 

plaintext text matrix is    (   ), and the evaluation 

criterion is  

      ∑
(       

 )
 

 
 

The experimental process can be summarized as 

follow: 

1. the known plaintext is encrypted with 
DES-ECB to obtain the corresponding 
ciphertext  

2. the known ciphertext is processed and 
converted into a format that can be fed into 
the neural network 

3. the neural network model is changed from 
the classification model to the regression 
model 

4. the internal parameters of the proposed 
neutral network model are constantly 
adjusted until the best training effect is 
achieved 

5. the improved model is used to compute the 
plaintext when the error rate is stable at an 
acceptable level 

VI. Result and Discussion 

The parameters of the proposed model are 

constantly adjusted, after repeating the training process. 

Over 1000 of trainings are performed by using the 

sigmoid activation function. The error rate of the 

proposed model becomes stable around 10%. The 

Figure 3 represents the error curve of decent process in 

the proposed model. From figure 3, it can be concluded 
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that the convergence of the proposed model is stable. 

From the numerical experimental result, the model is 

seen to be effective. 

In the encrypt/decrypt processes of the cipher, the 

correlation between data is very huge and it can 

inevitably lead to unpredictable and unreliable networks. 

Thus, the experiment is conducted by encrypting the 

input with DES block of constant keys, however, 

special attention is keeping while determining the 

number of training to control neural networks. The 

over-trained network may cause the over-fitting that, it 

may affect the prediction accuracy of the plaintext 

outside the training set and cause the excessive error 

rate.  

 

Figure 3. Error Curve of Descent Process in 

Proposed Model 

In the proposed model, however, the weight is 

optimized using the steepest decent method; the 

difference in the output of the neural network is the best 

for estimating the several different weight initial values. 

Since, the selection of the learning rate effectively 

determines the size of the step in modifying each 

weight in multidimensional weight space. When a very 

large learning rate is used, the local minimum will 

continuously overrun and it may cause the oscillation 

and gradually converge to a low error rate. When a very 

low learning rate is used, too much iteration may be 

required and it may affect the performance of the neural 

network. 

VII. Conclusion 

In this paper, artificial neural network, is used to 

proposed a cryptanalysis model. In the proposed model, 

the mean-square error for analyzing the output is also 

defined. The sufficient number of samples have to be 

implied, the weight and biases of the neurons in each 

layer has to be adjusted to improve the model. The 

classical cipher DES is selected for case study in this 

paper, however, DES algorithms itself is not used in 

commercial applications because majority of modern 

cipher are still using the basic principle of DES. As the 

future work, the new approaches for selecting weight of 

neural network as well as the training adaption for the 

neural network can be developed to enhance the neural 

network. Moreover, the stronger encryption algorithm 

will be analyzed in future. 
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Abstract:  Data communication is an important aspect 

of our living. Computer security is needed to protect 

data and to thwart the hackers. Security require the 

integration of people process and technology. Strong 

information encryption and decryption scheme are 

crucially important for information technology. 

Nowadays secret sharing is one popular method for 

distribution a secret amongst a group of participants, 

each of which is allocated a share of the secret key. In 

this paper, to make encryption process, symmetric key 

cryptography that uses the same key for encryption of 

plain image also generates cipher image. Decryption of 

the cipher image to get the original plain image is done 

by decryption. This method is used to secure data for 

transmission over open networks such as the internet. 

When applying DES algorithm for the images it first 

converts the image into bytes which are then converted 

into bits. The 64 bits bytes code is then iterated using 

initial permutation, final permutation and the fiestel 

cipher. The end result will be a set of 64 bits cipher 

byte. The triple DES algorithm is based on the DES 

algorithm itself its uses same method as that of the DES 

algorithm but the difference is that it uses three keys 

rather than just one. For the encryption process it 

initially encrypts the data using just one key and then 

decrypts the data using another different key and then 

finally encrypt the data again using another key. For the 

decryption process it is the reverse of the encryption 

process. Using DES and key generation implemented 

shows that security service and attacks, unauthorized 

person between sender and receiver sites don’t allow in 

the communication channel in this system. These are 

suitable to build a secure system in the military 

environment, video communication and so on. 

Keywords: DES, Decryption, Encryption, Symmetric 

key, Security. 

 I. Introduction 

Todays connected society requires secure 

information system to preserve data privacy and 

authentication in critical applications. Information 

security is a major issue today for any company or 

individual who conducts business electronically [1]. 

Computer application need to protect their data from an 

authorized access.  The most important security tool is 

cryptography that it provides stronger methods of 

authentication. Cryptography is based on symmetric 

key or asymmetric keys. The most popular symmetric 

cryptographic algorithms Data Encryption Standard is 

used in this system [2].   

This system intendeds to implements secure system 

for critical applications. The Data Encryption Standard 

algorithm has emerged to be the most commonly used 

in varying application because it is still reasonably 

secure. Describe the design, implementation and testing 

of a security system that enhances the capability of 

small business to protect information within the 

boundary of their networks by using DES algorithm. 

Within the specific network, transactions are 

encrypted, decrypted and processed by the internal 

control and Employee agents. In the system, at the 

encryption site, DES takes a 64-bits plainimage and 

ceate a 64-bits cipherimage. At the decryption site, DES 

takes a 64-bits cipherimage and create a 64-bits block 

of plainimage[3]. The same 56-bit cipher key is used for 

both encryption and decryption.   

II. Related Works 

The general idea behind symmetric-key ciphers will 

be introduced here using examples form cryptography. 

The need to protect database, would be an every 

growing one especially so in this age of e-commerce. 

Many conventional database security systems are 

bugged with holes that can be used by attackers to 

penetrate the database. Data communication is an 

important aspect of living and protection from data 

misuse is important. Cryptographic techniques are 

extremely critical to the development and use of 

defense information systems and communication 

networks. This system concerned with the system that 

includes triple DES, AES, RSA, RC5, RC6 [4] and so 

on which is uses image and text with encryption and 

decryption.  In addition the statistical characteristics of 

the encrypted digital image can be uniformed by 

diffusion technique of Cat Chaotic Map [5]. 

 

III. Security Services of Cryptography  

Authentication – this service provides the 

authentication of the party at the other end of the line. 

In connect-oriented communication, it provides 

authentication of the sender or receiver during the 

connection establishment. In connectionless 

communication, it authenticates the sources of the data.  
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Data Confidentiality – it is designed to protect data 

from disclosure attack. It is designed to prevent 

snooping and traffic analysis attack. 

Integrity – integrity of information refer to protecting 

information from being modified by authorized parties. 

Non repudiation – a security service that protects 

against repudiation attack by either the sender or the 

receiver of the data. 

Access Control – it provide protection against 

authorized access to data. 

 

Figure 1. Security Services 

A. Symmetric Key Cryptography 

In symmetric key encipherments sometimes called 

secret key encipherment or secret key cryptography [6]. 

Cryptanalysis is used to secure data for transmission 

over open networks such as the internet. The symmetric 

key is encouraging the use of large key sizes and 

complex algorithm to achieve an unbreakable state. 

Symmetric key cryptography also called secret key 

cryptography is a method that uses the same key for 

encryption of plaintext to generate the cipher text and 

decryption of the cipher text to get the original plaintext.  

It is done for the following Figure 2. 

 

Figure 2. Symmetric Key Encryption 

IV. DES Algorithm 
DES stand for data encryption standard is a 

symmetric key block cipher. It is used 64-bit plaintext 

and is used 56 bit key that is illustrated in the following 

Figure 3.The encryption process is made of two 

permutations (p-boxes), which it call initial and final 

permutations, and 16 feistel rounds. Each round of DES 

is a feistel ciher with two elements. Each of these 

elements is invertible.  The following steps by steps 

encryption process in the following Figure 4.  

 The 64-bit plaintext was fed initial 

permutatuion it is 64 bits output and then it 

was checked in the IP, see Table 1. 

 For round 1 , the 64-bit palintext was divided 

into two 32-bits ,left and right.  

 Right 32 bits plaintext was fed into the 

Expansion P-box table when that its output is 

48 bits, it was XOR-ed the first sub keys K1, 

its output is 48 bits, used Table 3.  

          ( ( ))         

 The S-boxes do the real mixing it has 8 S-box 

and then each its own table, eight tables, in the 

step was used table 4. The value of the inputs 

and the values of the outputs are given as 

decimal numbers to save space. These need to 

be changed to binary. 

 The round 1 of the output is 48-bit that it was 

fed 8 S-boxes that each S-box was divided into 

6-bit input and output is 4-bit, The output 

result is 32 bits. 

 The last operation in the DES function is a 

straight permutation with a 32 bit input and a 

32 bit output. The input/output for this 

operation is shown in Table 4. 

 For round in DES, using mixer and swapper 

create the cipher and reverse cipher, each 

having 16 rounds. The cipher is used at the 

encryption site. The reverse cipher is used at 

the decryption site.  

 At the encryption site, round 1 used K1 and 

round 16 used K16. At the decryption site 

round 1 uses K16 and round 16 uses K1. 

 

 

 

 

 

 

 

 

 

Figure 3. Overview of  DES 
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Figure 4. DES Algorithm 

Table 1. Initial Permutation 

Table 2. Final Permutation 

 

Table 3. Expansion P-box Table 

Table 4. Straight Permutation Table 

A.  Key Generation Algorithm 

The key generation process, the first round k1, key 

with parity bits is fed into the parity, it output is 

generated cipher key that it is 56 bits and then it is 

divided into two parts, see shift left is 28 bits in which it 

is used inputs into the compression P_box, output is 

round key1 48bits and then repeat action its round (K2, 

K3,…..,K16)  , as shown in Figure 5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Key Generation 
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Key_Generator(keyWithParties[64],roundKeys[16,48],

Shifttable[16]) 

{ 

permute(64,56,keyWithParties,cipherKey, 

ParityDro    pTable) 

Split(56,28,cipherKey,leftKey,rightKey) 

{ 

shiotLeft(leftKey,ShiftTable[round]) 

shitLeft(rightKey,ShiftTable[round]) 

combine(28,56,leftKey,rightKey,perRoundKey) 

permute(56,48,perRoundKey,RoundKey[round],

KeyCompressionTable) 

} 

} 

shiftLeft(block[28],numOfShifts) 

{ 

            for (i=1 to numOfShifts ) 

     { 

                        

         for(j=2 to 28) 

               { 

                    

 } 

               

      } 

} 

B. Triple DES Working  

Triple DES uses total three DES Keys say K1, K2 

and K3, each of 56 bits. This does not include parity 

bits. The encryption algorithm is:  

CipherText = EK3(DK2(EK1 (plaintext))) 

Where, DES encrypt with K1, DES decrypt with K2, 

then DES encrypt with K3. 

Decryption is the reverse: 

PlainText = DK1(EK2(DK3 (ciphertext))) 

Where, DES decrypt with K1, DES encrypt with K2, 

then DES decrypt with K3. 

C. Statistical Analysis 

Statistical analysis has been performed on the 

proposed image encryption algorithm to demonstrate its 

superior confusion and diffusion properties which 

strongly resist statically attacks. This is shown by a test 

of histograms on the original image and on the 

correlations of adjacent pixels in the encrypted image. 

1. Histogram of the encrypted images: Select a several 

256 grey-scale of size 256x256 that have different 

contents and calculate their histograms. From that 

Figure 6 one can notice that the histogram of the 

ciphered image is fairly uniform and is significantly 

from that of the originalimage. 

2. Correlation of two adjacent pixels: To test the 

correlation between two vertically adjacent pixels 

two horizontally adjacent pixels, and two diagonally 

adjacent pixels, respectively, in a ciphered image, the 

following procedure was carried out. First, randomly 

select 1000 pairs of two adjacent pixels from an image. 

Calculate the correlation coefficient of each pair 

by using the following two formulas. 

   (   )  
 

 
∑ (    ( ))(    ( )) 

        (1) 

Where x, y are grey scale values of two adjacent 

pixels in the image. In numerical computation, the 

following formulas were used. Figure 7 and 8 shows the 

correlation distribution of two horizontally adjacent 

pixels in plain image and that in cipher image. The 

correlation coefficients are 0.9865 and 0.0276 

respectively, which are far apart. Similar results for 

diagonal and vertical directions were obtained, which 

are found in Table 5. 

 

Figure 6. Histograms of Image Encryption 

 

 
Figure 7. Correlation of Two Horizontally Adjacent 

Pixels in the Original Image 
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Figure 8. Correlation of Two Horizontally Adjacent 

Pixels in Encrypted Image 

Table 5. Correlation Coefficients of Two Adjacent 

Pixels in Two Images 

 Original Image Encrypted 

Image 

Horizontal  0.9865 0.0276 

Vertical  0.9988 0.0410 

Diagonal 0.8430 0.0602 

V. Experimental Results  

In the digital world, security is very important that 

authorized person is checked between communication 

entities.in this system, image encryption and decryption 

DES algorithm  that it is symmetric key block cipher 

which it is used same key both communication sites and 

then it give strongly security for digital image. The 

proposed system has been designed for sending or 

receiving information from a destination using 

cryptographic network. There are two main parts in this 

system: encryption and decryption process. Encryption 

has to be done on sender’s site and decryption on 

receiver’s site. 

As for the sender site, the image had to be passed to 

the final heart of the process of our proposed system , 

image encryption process in Figure 9 and 10 in which 

this offer the cipher image which is totally concealed 

from the plain image. Then the encrypted image can 

transmit into the communication network channel with 

high confidentiality.no one can translate this encrypted 

image to original image without knowing the encrypted 

key.  

At the receiver site, the authorized person retrieve 

the transmitted image by first applying decryption 

process as illustrated in Figure 11. Retransformation has 

to be done to accept the decrypted image in Figure 12 

and then this is intended to the recipient by the remote 

sender. Using DES algorithm purpose security service 

and attack is used in the system. 

Triple DES provides a better quality encryption 

process. DES provides better performance encryption 

and decryption process. For encryption process, triple 

DES will be increased time than DES but security wise 

Triple DES outperformed the DES process by 

generating a better and more secured encrypted file. 

The results also proved that triple DES algorithm was 

very difficult to crack because the use 64 bits three 

different keys in which it   is given more security than 

DES. 

A. Image Encryption 

In the encryption process consists of DES algorithm 

and Secret key, firstly the system input is original image 

is fed algorithm and then it using encrypted image with 

the round key that it generated in the key generation, 

cipher image is output of the system     Finally, plain 

image is encrypted image with security in 

communication that process as shown in the following 

Figure 10.  

 

 

 

 

Figure 9. DES Image Encryption Process 

 

Figure 10. Image Encryption 

B.  Image Decryption   

In the decryption process, original image is achieved 

using reverse process and then same key is used to 

decrypt, to achieve the original image and then it is 

achieved decrypted image which process as shown in 

the following Figure 12. 

 

 

 

  

Figure 11. DES Image Decryption Process 
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Figure 12. Image Decryption 

Table 6. Comparison of Encryption and Decryption 

Time 

Type of 

Algorithm 

Image 

size  

Encryption 

time 

Decryption 

time 

DES 100*110 

jpg 

00:2:10 00:1:50 

Triple DES 100*110 

jpg 

00:3:00 00:2:10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. System Flowchart 

VI. Conclusions 

In this paper, the security mechanisms of DES was 

successfully designed for research work. By applying 

MATLAB program, one can send or retrieve important 

information to remote location of the concealing it 

during transmission. For security system, check 

authenticate achieved correct recipient, the system 

verifies the password before accessing the transmitted 

image. Image encryption and decryption prevented 

authorized person between two sites in the 

communication channel because DES algorithm has   

using big key sizes control the attacks. In this system, 

DES algorithm is done the unauthorized person don’t 

take security for image, and then it the system is used 

for security in the military. 
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Abstract: This paper presents implementing the 

system for digital signature providing origin 

authentication. The system can prove the source of the 

data origin or the identity of the sender. Growing 

Networks as well as increasing internet applications and 

rising demands for using these applications define needs 

for higher security for the internet environment. Digital 

Signature fulfills most of the security demand aspects 

for most applications. In this project, digital signature is 

implemented using RSA (Rivest, Shamir, Adleman) 

public (asymmetric) key algorithm which uses two types 

keys one private and one public. The message is 

encrypted by the sender‟s private key and the receiver 

only decrypted the encrypted message using the sender‟s 

public key associated with the private key verifying that 

the sender is the owner of the message sent. The 

algorithm is implemented by C Language. 

Keywords: Security, Digital Signature, Public Key, 

Private Key, RSA algorithm, Authentication.  

I. Introduction 

After being Internet Evolution, threat Evolution 

appears and therefore both Network Security and 

Information Security become the most important issues 

nowadays. Since digitization has been changing the 

world incredibly for many decades, digitized security 

types are included to be considered. CIA triangle 

defined for three security goals, Confidentiality, 

Integrity and Availability, are inclusively considered for 

both Network and Information Security although 

Network Security issue is quite different from 

Information Security issue.  There are many security 

services to provide these security goals and various 

mechanisms and techniques are developed to build these 

services [1]. Digital signature is one of these 

mechanisms used to meet security requirement 

involving in our environment. For example, using 

digital signature can provide data integrity or source 

authentication services for financial transactions such as 

banking applications. It can also be used for applications 

such as software distribution, contract management 

software and all other cases important for forgery cases. 

This paper represents developing the system that can be 

used to provide digital signature service for short 

message (character length of 25). When the system is 

developed, C language will be used. 

II. Digital Signature 

As the data are sent through the untrusted network, it 

cannot be expected that they are unaltered in transit or 

they actually come from the trusted entity. In real world, 

to prove the document comes from the expected entity, 

conventional signature is used as part of this document 

and it is included on that document. Like conventional 

signature, Digital signature can prove the owner of data 

generated called origin authentication. Unlike 

conventional, it is a method of authentication for 

electronic information by using some encryption 

technique instead of manual signature on the document 

[4]. Another important concept is conventional signature 

mostly use a single signature for all documents to be 

unique whereas digital signature must generate different 

signatures for different messages to be sent to prevent 

from the intruder getting the signature and replaying this 

same signature any more.  

Digital Signature can be built using several public 

key encryption schemes, example, RSA, EIGamal, 

Schnorr, DSS and ECDSA [1]. In this paper, RSA 

algorithm is only presented and the rest are abandoned 

for future work. Since all public key cryptosystems are 

very slow and therefore digital signatures obtaining 

direct encryption from arbitrary messages causes the 

system to be inefficient. In reality, digital signature is 

usually created by encryption hashing function which is 

generated from the original input message. In this 

system, according to performance requirements, only 

short message is input to get digital signature without 

using actual hash function (instead XOR operation with 

left-shift is used). Detail operation will be presented in 

implementation session. 

For origin authentication, privacy or data 

confidentiality is not taken into account, therefore, the 

message to be sent is plain-text and the intruder can 

access it and read it obviously. The only thing that has 

to be done is to prove the message is actually sent by the 

sender expected. To do this, conceptual building block 

includes two portions, signing process (at the sender 

side) and verifying process (at the receiver side) as 

shown in Figure 1.  
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Figure 1.  Block diagram of Digital Signature 

Process 

The private key of the sender must be used to 

encrypt the message and this encrypted message as 

digital signature of the sender and the original plain-text 

message are sent to the other side. Then, the receiver 

can decrypt this encrypted message or digital signature 

with only sender‟s public key to get the original 

message. It is obvious that changing very small data in 

plain-text will mismatch for verifying process and that 

violates integrity of the message. In addition, an 

assurance can also be provided by handing this Digital 

Signature as a proof with the help of third-party. Indeed, 

not only providing origin authentication, digital 

signature can also provide other security services, data 

integrity and non-repudiation [1].  

III. RSA Asymmetric Key Algorithm 

RSA algorithm is an asymmetric key encryption 

algorithm. As it is asymmetric, it does not use the same 

shared key, it uses both public and private key of the 

sender or receiver to encrypt/decrypt the message. RSA 

algorithm has two important roles whether whose 

(sender or receiver) key-pair (e, d) is used for 

encryption/ decryption process. The receiver‟s key-pair 

is used for getting data privacy or confidentiality. On the 

other hand, the sender‟s key-pair is used if it needs the 

digital signature or data integrity. RSA algorithm takes 

two public keys and one private key for overall 

(Signing/Verifying) process. Key generation process is 

presented in subsequent session. 

A. Public and Private Key Generation 

For RSA algorithm two public keys and one private 

key can be generated from two large prime numbers „p 

and q‟. The security of algorithm is independent of 

algorithm itself. It depends on how much difficult for 

factoring the composite of these two large prime 

numbers, recommended size is at least 512 bits to 2048 

bits, and therefore, it is very important to maintain these 

two prime numbers as secrecy. In this system, the values 

of prime numbers are specified in the range of 

20<p&q<200 because compulsory mathematical 

operation (modulo exponential with large exponents in 

this case) cannot be handle by the usual C programming 

language. The set of all primes between 20 and 200 are 

shown in Figure 2. Beyond this numbers, special 

purpose GNU Multiple Precision (GMP) Arithmetic 

Library will be necessary. This part is extended for 

future work. Block diagram of key generation process is 

shown in Figure 3 and algorithm used [1] is described in 

Algorithm A.1.  

 

 

Figure 2. Prime Set between 20 and 200 

 
Figure 3. Block Diagram of Key Generation 

1) Algorithm A.1  

RSA_Key_Generation { 

Select two primes p and q such that p! = q 

n = p*q 

ϕ(n) = (p-1) *(q-1) 

select e  

// (1< e < ϕ(n) && e is coprime to ϕ(n)) 

find d 

// (d*e 1 mod ϕ(n)) 

public keys <= (e, n) 

private key <= d 

return public and private keys 

} 

B. Signing Process 

Signing the message is performed in the sender side. 

In signing process, digital signature is produced by 

encrypting the input message with the use of private 

key. Block diagram of signing process is shown in 

Figure 4. The plain-text message is signed by encryption 

with sender‟s private key to get digital signature and 

both message M and Signature S are then sent to the 

other side. 

The major operation used in signing process is 

modular exponentiation. But the weak point here is that 

most of the languages implementing cryptographic 

algorithm has no adequate operator that can efficiently 

manipulate modular exponentiation. In such case, Fast 

Exponentiation or square-and-multiply method 

presented in the latter session can likely be used to get 

efficient manipulation for required mathematical 

operation. The algorithm used in signing process is 

presented in Algorithm B.1 [1]. 
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Figure 4.  Block Diagram of Signing Process 

1) Algorithm B.1 

RSA_Dig_Sign_Encryption (M, d, n) { 

S <= Fast_Exponentiation (M, d, n) 

return S 

} 

C. Verifying Process 

Verifying the digital signature is occurred in the 

receiving side. The receiver received the plain text 

message M and its associate digital signature S. In 

verifying process, the sender‟s public key is used to 

decrypt the signature and get the message M‟. This 

decrypted message M‟ is compared the original plain-

text message M which is sent by the sender. Any 

mismatch between the two messages indicates that the 

message would be interrupted in transit or source 

violation might be occur. The block diagram for 

verifying process is shown in Figure 5. 

As signing process, verifying also use modular 

exponentiation using sender‟s public key instead of 

private key. The algorithm used for verifying is 

presented in Algorithm C.1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.  Block Diagram of Verifying Process 

1) Algorithm C.1  

RSA_Dig_Sign_Decryption (S, e, n) { 

M‟ = Fast_Exponentiation (S, e, n) 

return M‟ 

} 

D. Fast Exponentiation  

Fast exponentiation is efficient method for 

calculating large exponent. For example, to find out y = 

a
x 

mod n where x is a very large number. Fast 

exponentiation treats the exponent x as a binary number 

as shown in equation (1) and apply square-and-multiply 

method. The algorithm used is in Algorithm D.1.[1] 

  

x =                                             (1) 

y= a ^ (                           ) 

 

By applying square-and-multiply method 

y=        
             

                       
 

1) Algorithm D.1 

Square_and_Multiply (a,x,n) { 

 y <= 1 

 for i=0 to nb -1 

 { 

  if (xi =1) y<= a*y mod n 

  a<= a
2
 mod n //except last iteration 

 } 

 return y 

} 

 

IV. Implementing Digital Signature System  

In this section, implementation of the whole system 

using C language is presented by dividing four parts (1) 

key generation, (2) message input (3) signing and (4) 

verifying. 

A. Key Generation 

As the system is using public key cryptosystem, both 

private-public key pair, one is multiplicative inverse of 

other, must be generated. As described in Algorithm 

A.1, the two prime numbers p and q are initially input as 

secret. Then, public key e will be randomly selected 

from the possible public key-set and its private pair d is 

generated. The system can generate all possible public   

keys depend on the input prime numbers.  

In this sample case, the system gets 179 and 197 as 

two input primes and generates 14784 possible public 

keys. It then randomly selects 11969 as public key and 

its private pair 31077 is created. Sample results can be 

seen in Figure 6 and Figure 7. 
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Figure 6. Public Key Set 

 

 
Figure 7. Key-pair 

B. Message Input 

The next part is implementing getting input message. 

The system is restricted to get the message length of 

only twenty-five consecutive characters (including both 

Lower/Upper Cases) without using spacing. If the input 

message length is shorter than pre-defined length, the 

padding will be added to fulfill the length.  If the input 

message is longer than defined length, the system will 

only take twenty-five characters. Before receiving the 

input message, a character table shown in Figure 8. is 

primally created. In character table, the Upper-Case and 

Lower-Case characters are assigned with the integer 

value because the RSA algorithm used in this system 

manipulates number only. When the system gets the 

message, the individual input character is altered to the 

integer value according to character table. This value is 

shifted left six times and exclusively OR with the 

previous value (initially set as „0‟). This concept is 

included instead of actual hashing function before 

creating digital signature although it is not actually one-

way hashing function. [1]. 

 
Figure 8. Character Table 

C. Signing  

After that, the message to be sent is input to the 

system and digital signature is produced. The input 

message “DigitalsignatureFormation”, its unencrypted 

message integer value “2624” and encrypted digital 

signature value S “27773” can be seen in Figure 9. 

 

 
Figure 9. Signing the Message 

D. Verifying 

The receiving part has the same implementation for 

getting plain-text message, that is, divide each character, 

left-shifting, input to the XOR operation, and getting the 

message value M. The next part is to decrypt the digital 

signature S and recover the message value M‟.  If there 

is no interruption (both human interruption or noise) to 

the message and sign in transit, the values M and S will 

not be changed. Then, the received value M and 

decrypted value M‟ will be identical and authentication 

will also completely succeed. A small change in the 

message at least one digit will occur mismatch between 

M and M‟, therefore, authentication will be failed. 

Sample test with both situations can be seen in Figure 

10. In this figure, only one digit is altered as 

“digitalsignatureFormation” but the message value 

changed to 1344 from 2624 and therefore authentication 

failed. Authentication will not be succeeded unless both 

the original message and the sign value (that proves the 

source or data origin or entity) are correct. 

 
Figure 10. Verifying the Message 

V. Discussion and Conclusion 

A. Discussion 

In this session, experimental results from various 

sample tests are examined. From that, three observations 

will be discussed.  

1) First Observation 

Firstly, observation is examined for keeping the two 

primes p and q constant and using the same message 

value M for the message “DigitalsignatureFormation”. 

Upon this, different randomly generated key-pairs are 

used to sign/verify it and the findings point out that 

signing and verification are exactly match for these 

different keys. Because of pages limitation, only ten 

testing results are included in presentation. The results 
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are shown in Table 1. It can be seen that all signature 

values „S‟ is unique for all tests. 

Table 1. Testing Results from First Observation 

p=179,q=197,message=>DigitalsignatureFormation 

Pub_key Prv_key Authentication_Succeed 

e d M S M‟ 

34239 20535 2624 9706 2624 

891 25099 2624 28758 2624 

1763 32731 2624 17902 2624 

2547 34299 2624 26570 2624 

2973 16957 2624 26846 2624 

11969 31077 2624 27773 2624 

32157 31541 2624 33398 2624 

32713 32113 2624 569 2624 

33249 13985 2624 3105 2624 

33783 9535 2624 19394 2624 

2) Second Observation 

Second observation is quite different from the first. 

Keep only the message that means M is constant for all 

tests, but the rests are different. As described above, 

because of limitation, only ten experimental results are 

shown in Table 2.  

It can be generally found that choosing larger prime 

numbers produce greater key domain. Consequently, it 

provides much number of different key-pairs and more 

difficult to guess them. Therefore, it is more difficult to 

break the system and more secure it. The system with 

large set of key domains might support applications like 

banking that needs providing for digital signatures for 

many users when secret information is provided. In 

addition, it can somewhat prevent phishing attack. 

Table 2. Testing Results from Second Observation 

Signature Values for different p and q    M=2624 

p q No. of 

key-pairs 

e d S 

41 67 640 1483 2227 41 

53 71 1152 673 3137 919 

67 83 1600 257 2885 806 

97 101 2560 9197 8933 1379 

107 113 4992 307 2939 10179 

127 139 4752 3785 15725 14090 

149 157 6912 19861 11197 3665 

163 167 8856 18481 14605 11167 

173 191 12096 17033 20537 32403 

193 199 11520 21349 23149 19340 

3) Third Observation 

Final findings that is shown in Table 3. keep only       

the two primes p and q constant. All other things 

including message and key-pair are different for various 

testing. It can be clearly seen that the system has a        

weak point. The system produces the same message   

value M for the message “DigitalSignatureFormation” 

and “DIGITALSIGNATUREFORMATION”. For 

cryptanalysis point of view, it can be said that the 

system is subject to second preimage attack. This weak 

point can help the intruder to replace the message with 

the false one. Analyzing this weak point is not within 

the scope of this paper and therefore left for next study. 

Table 3. Testing Results from Third Observation 

P= 137, q =163, e 17257, d 21769 

Message_Input M S 

DigitalSignatureFormation 1472 2819 

digitalsignatureformation 1344 527 

DIGITALSIGNATUREFORMATION 1472 2819 

DigitalSignatureApprovals 3328 1452 

digitalsignatureapprovals 640 6933 

DIGITALSIGNATUREAPPROVALS 3840 18695 

RSAdigitalsignaturesystem 64 1666 

RSADigitalSignatureSystem 1728 11753 

RSAdigitalsignatureSYSTEM 2112 8843 

VI. Conclusion 

In this work, a digital signature system is completely 

implemented. According to first and second 

observations, there is no doubt that the system can 

provide digital signatures for up to about 30000 users 

under currently used prime number range. To get for 

more users, prime set from the number greater than 200 

will be selected and the system will be modified by 

using GMP library. To analyze which public-key pair 

within the same prime number pair is more secure is not 

included in this research. However, awareness will be 

very important issue for the system builder because of 

the result from third observation.  It leads the future 

work to be security-analysis of the system for each key-

pair for all possible messages. For the current 

developing system, it is generally said that choosing 

larger prime number is more secure. It will be more 

difficult for the intruder to break greater key-domain 

than smaller key-domain.  
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Abstract: The aim of this research is to construct a 

Global System for Mobile Communications (GSM) 

based intruder security system using passive infrared 

(PIR) sensor. In this research work, the whole system is 

implemented by combining the technologies of 

hardware and software. In the hardware section, the 

main control and processing device of the whole system 

is PIC16F628A microcontroller manufactured by 

Microchip Technology Inc.  HC-SR501 PIR sensor is 

used to detect the intruder movement of specific area. 

An Arduino UNO module is also used to interfac with 

SIM900A GSM module. A SIM900A GSM module is 

used to send the SMS message to predefined phone 

number. The developed system also provides AC 220V 

outlet for multi-purpose uses such as lighting and alarm 

devices. In the software section, the control program for 

PIC16F628A microcontroller is written with Assembly 

programming language and compiled by MPLAB IDE 

(v8.50) software. The source code for Arduino UNO is 

written with C language with the help of Arduino IDE 

(1.8.12) software. When the intruder motion is detected 

by the PIR sensor, the buzzer will produce the alarm 

sound and the SIM900A GSM module will also send 

the SMS message to the predefined phone number. 

Keywords: Intruder security, SIM900A GSM module, 

PIR sensor, PIC16F628A microcontroller. 

I. Introduction 

In our daily life, the security is an important part of 

homes, departments, banks, hotels, shops and offices. 

Burglar and safety alarms are found in electronic form 

nowadays. They are constructed based on motion 

detection in which infrared (IR) sensor, ultrasonic 

sensor and motion sensor are used. In the traditional 

security systems, when an intruder is detected, the 

audible alarm will produce. The sensors continuously 

monitor the movement of intruder. 

In this research, a GSM (Global System for Mobile 

Communication) based intruder security system is 

constructed based on motion detection technique. The 

constructed intruder alarm system is one of security 

system that truly related to burglar or safety alarm 

system. The developed system is designed to produce 

alarm sound and also to send SMS (short message 

service) message to predefined phone number when an 

intruder is detected by the PIR (Passive Infrared) sensor. 

II. Background Information of Developed 

System 

In this section, the general descriptions of the 

developed intruder security system are discussed by 

using the block diagram. Then, the general features of 

PIR sensor, SIM900A GSM/GPRS module, Arduino 

UNO module and PIC16F628A microcontroller are also 

described.  

A. Block Diagram of the System 

The constructed intruder security system contains 

seven main sections and they are PIR sensor, 

PIC16F628A microcontroller, Arduino UNO, GSM 

module, alarm unit, AC 220V outlet, and regulated 

power supply. 

The functions of PIR sensor are to sense the intruder 

motion and also to produce the signal output. The 

functions of PIC16F628A microcontroller are to receive 

the signal output of PIR sensor, to control alarm unit, 

AC 220V outlet, and Arduino UNO. The function of 

Arduino UNO is to interface with GSM module. The 

function of GSM module is to send SMS message to 

predefined phone number. The function of alarm unit is 

to produce alarm sound when the intruder motion is 

detected. The AC 220V outlet provides 220V for 

security light or electric bell. The function of regulated 

power supply is to provide +5 V for other sections. The 

block diagram of the constructed intruder security 

system is shown in Figure1. 

 
 

Figure 1. Block diagram of the Intruder Security 

System 

B. Passive Infrared (PIR) Sensor 

An electronic motion detector contains a motion 

sensor that transforms the detection of motion into an 
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electric signal. The passive infrared (PIR) sensor 

requires an initial stabilization time of about 10 s to 60 s 

in order to function properly. During this time, the 

sensor gets familiar with the surrounding environment, 

and any motion in its field of view should be avoided. 

The PIR sensor can detect a typical range of 20 feet, 

and is designed to adjust to slowly changing conditions. 

However, any sudden change in the profile (e.g. human 

body motion) is responded by the sensor. Therefore, the 

PIR sensor module should not be placed near a heater, 

AC outlet or anything that could create a rapid change 

in the surrounding environment. 

PIR sensor modules usually have 3-pin connection 

and they are Vcc, Output, and Ground. The features of 

HC-SR501 passive infrared (PIR) motion sensor are: 

(a) Dimension: 3.2 cm x 2.4 cm x 1.8 cm  

(b) Working Voltage Range: DC 4.5 V to 20 V 

(c) Current drain: < 60 µA 

(d) Voltage Output: High/Low level signal:      3.3 

V /0 V output 

(e) Detection distance: 3 m to 7 m (can be 

adjusted) 

(f) Detection range: < 140° 

(g) Delay time: 5 s to 200 s (can be adjusted) 

(h) Blockade time: 2.5 s (default) 

(i) Work temperature: -20 °C to +80 °C, and 

(j) Trigger Method: L unrepeatable trigger / H 

repeatable trigger [1]. 

The photographs of HC-SR501 passive infrared 

motion sensor are shown in Figure 2. 

 

 
(a) Front view 

 
(b) Back view 

Figure 2. Photographs of HC-SR501 PIR Sensor 

C. SIM900A GSM/GPRS Module 

The SIM900A is a complete Quad-band 

GSM/GPRS solution in a SMT module which can be 

embedded in the customer applications. Featuring an 

industry-standard interface, the SIM900 delivers 

GSM/GPRS 850/900/1800/1900MHz performance for 

voice, SMS, Data, and Fax in a small form factor and 

with low power consumption. 

GSM is the Global System for Mobile 

Communication. The GSM network differs from the 

analog mobile network such that subscription and 

mobile are separated. The GSM module has many uses 

in many applications, including transfer of data between 

two machines in different places and remote control of 

a device. In this research, a SIM900A GSM module is 

used to send the SMS (short message service) from the 

constructed system to specified phone number. The 

supply voltage range of SIM900A GSM module is 3.2 

V to 4.8 V. The module consumes around 300 mA 

current while under normal operating conditions, and 

around 2 A current during transmit bursts [2]. The 

photograph of SIM900A GSM/GPRS module used in 

this research is shown in Figure 3. 

 

 
Figure 3. Photograph of SIM900A GSM/GPRS 

Module 

D. ARDUINO UNO Module 

The Arduino Uno is an embedded board with 14 

digital input/output pins (of which 6 can be used as 

pulse width modulation outputs), 6 analog inputs, a 16 

MHz crystal oscillator, ATMEGA328, a USB 

connection, a power jack, and an In-circuit system. The 

top row of the Arduino has 14 digital pins, labeled 0-13. 

On the bottom left row, it has 3.3 V or 5 V supply and 

GND. On the bottom right row, it also contains the 

analog input pins, labeled A0-A5. 

It contains everything needed to support the 

microcontroller; simply connect it to a computer with a 

USB cable or power it with an AC-to-DC adapter or 
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battery to get it started. The Arduino Uno board differs 

from all preceding embedded boards in that it does not 

use the FTDI (Future Technology Device International) 

and USB-to-serial driver chip. 

The Arduino ATMEGA328 has 32 kB of flash 

memory in which 0.5 KB is used for the boot loader. It 

also has 2 KB of static random access memory (SRAM) 

and 1 KB of Electrical Erasable Programmable Random 

Only Memory (EEPROM) which can be read and 

written with the EEPROM library [3]. The photograph 

of the Arduino UNO module is shown in Figure 4. 

 
 

Figure 4. Photograph of Arduino UNO 

E. PIC16F628A Microcontroller 

PIC is the family of Reduces Instruction Set 

Computer (RISC) microcontrollers made by Microchip 

Technology. It is generally regarded that PIC stands for 

Peripheral Interface Controller, although General 

Instruments’ original acronym for the PIC was 

“Programmable Intelligent Computer”. F is the referred 

to flash program memory. 

The PIC16F628A is chosen because of its 

economical and low cost, available of the chip and its 

related software and developer. The PIC16F628A is 18-

Pin Flash-based member of low cost, high performance, 

8-bit microcontroller. All microcontrollers employ an 

advanced RISC architecture. The PIC16F628A have 

enhanced core features, eight-level deep stack, and 

multiple internal and external interrupt sources. A total 

of 35 instructions (reduced instruction set) are available, 

complemented by a large register set. The PIC16F628A 

has two ports, PORTA and PORTB. Some pins for 

these I/O ports are multiplexed with alternate functions 

for the peripheral features on the device. In general, 

when a peripheral is enabled, that pin may not be used 

as a general purpose I/O pin.  

The PIC16F628A can be operated in eight different 

oscillator options. The user can program three 

configuration bits (FOSC2 through FOSC0) to select 

one of these eight modes: 

(a) LP Low Power Crystal 

(b) XT Crystal/Resonator 

(c) HS High Speed Crystal/Resonator 

(d) RC External Resistor/Capacitor (2 modes) 

(e) INTOSC Internal Precision Oscillator (2 

modes) 

(f) EC External Clock In [4] 

The pin diagram and photograph of PIC16F628A 

microcontroller are shown in Figure 5 and Figure 6 

respectively. 

 
Figure 5. Pin Diagram of PIC16F628A 

Microcontroller 

 
Figure 6. Photograph of PIC16F628A 

Microcontroller 

III. Hardware Connection of the System  

The GSM based intruder security system is designed 

and constructed using modern electronic components. 

The main processing device of the develop system is 

PIC16F628A microcontroller.  

In the PIC16F628A configuration, the internal 

oscillator of 4 MHz frequency is used as oscillating 

circuit of the microcontroller. In the digital input/output 

configuration, RA2 of PIC16F628A microcontroller is 

used as digital input to monitor the output of PIR sensor. 

RB7 of PIC16F628A is used as digital output to control 

the relay for switching AC 220V outlet. RA1 of 

microcontroller is used as digital output to provide the 

trigger signal to the Arduino UNO module. 

In Arduino pin configuration, D2 and D3 of 

Arduino are used to perform serial communication with 

SIM900A GSM module and D7 is used to receive the 

trigger signal of PIC16F628A microcontroller. In 

circuit connection, Vcc pin of Arduino UNO module 

and IN+ pin of LM2596 module are connected to +12 V 

rectifier output. Gnd pin of Arduino UNO module and 
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IN- pin of LM2596 module are grounded. The output of 

LM2596 module is set to 4.2 V and it is applied to Vcc 

of SIM900A GSM module. D2 of Arduino is used as 

Rx pin and D3 of Arduino is used as Tx pin. Therefore, 

D2 pin of Arduino is connected to the Tx pin of GSM 

module and D3 pin of Arduino is connected to the Rx 

pin of GSM module. The communication between 

Arduino and GSM module is used as serial method. 

In AC outlet connection, RB7 of PIC16F628A is 

connected to the base of BC547 transistor by inserting 1 

kΩ resistor. The emitter of transistor is grounded and 

the collector drives the relay. 

In the regulated power supply circuit, AC 220 V 

main line is stepped-down to AC 12 V. It is converted 

into DC voltage by using full wave bridge rectifier. The 

output of rectifier is filtered with 1000 µF capacitor. 

The filtered voltage is applied to the input of LM332 

voltage regulator. The output terminal of LM332 

produce regulated +5 V. The output of +5 V line is 

filtered by using 0.1 F capacitor. The DC 12 Vis also 

regulated by LM2596 module for GSM module and an 

LED is also provided at the output of LM2596 to 

indicate the status of power supply. The schematic 

diagram of the GSM based intruder security system is 

shown in Figure 7.  

 

 
Figure 7. Schematic Diagram of GSM Based 

Intruder Security System 

A. Software Development 

In the software development section, there are two 

main parts in which the one is software development for 

PIC16F628A microcontroller, and the other is for 

Arduino UNO. 

For the software development for PIC16F628A 

microcontroller, the control program is written with 

Assembly programming language. Firstly, the source 

code “Intruder_Alarm.asm” file is written in the 

notepad. Then, it is compiled into machine code by 

using MPLAB IDE (v8.50) software. The obtained 

“Intruder_Alarm.hex”, file is downloaded from the 

USB port of the personal computer to the PIC16F628A 

microcontroller by using PICKIT2 programmer board. 

The photographs of the MPLAB IDE v8.50 software 

screen and PICkit 2 v2.61 software screen are shown in 

Figure 8 and Figure 9 respectively. 

 

Figure 8. Photograph of the MPLAB IDE v8.50 

Software Screen 

 

 

Figure 9. Photograph of the PICkit 2 v2.61 Software 

Screen 

For the software development for Arduino UNO, the 

control program is written with C programming 

language. It has two main functions “setup()” function 

and “loop()” functions. The setup part is where the code 

is written so that the program runs. The loop part is 

where the code is written so that the program runs with 

repetition until the power off. The program code is 

compiled by using Arduino 1.8.12 software. Then the 

machine code is uploaded into Arduino UNO. The 

photograph of Arduino 1.8.12 software screen is also 

shown in Figure 10. 



University Research Journal 2020, Vol-01, Issue-01 

 

118 

 

 

Figure 10. Photograph of the Arduino 1.8.12 

Software Screen 

B. Discussion 

In this research work, a GSM based intruder alarm 

system is designed and constructed for multi-purpose 

security. The developed system is designed to perform 

for beeping buzzer and sending SMS from the 

constructed system to specified phone number when the 

intruder is detected. PIR sensor is used as intruder 

sensing device and PIC16F628A microcontroller is 

used as the main control device of the whole system. A 

SIM900A GSM module is used as SMS message 

sending device. In system operation, when the intruder 

is not detected, the buzzer will not activate. When the 

system detects the intruder, buzzer will produce alarm 

sound and AC 220 V outlet will open. At this time, the 

GSM module will send the SMS message “HAY!!! 

Incoming Intruder” to the specified phone number. The 

photographs of testing the developed system and the 

snapshot of SMS messaging in mobile phone are shown 

in Figure 11 and Figure 12. 

To improve the performance of the developed 

system, PIR sensor should detect the motion around 360 

degrees and it can be done by using the combination of 

a servo motor and PIR sensor. Moreover, a powerful 

security system can also be obtained by capturing the 

image of the intruder with the use of a camera. If the 

PIR sensor detects the movement of intruder, the servo 

motor will rotate to the direction of that movement. 

Then, the camera will track and capture the moving 

intruder, and will also send the live broadcast to a 

receiving host such as computer or mobile phone. In the 

future work, the developed system will be modified, 

and an advanced surveillance system will be developed 

by using a lot of PIR sensors and cameras to monitor 

essential areas.  

 

Figure 11. Photograph of Testing the Constructed 

System 

 

 

Figure 12. Snapshot of SMS Messaging in Mobile 

Phone  

C. Advantages and Limitation of the System 

This research work is one of the applications of PIR 

sensor and GSM module for security system. The 

developed system can be used in homes, departments 

and industries as SMS based domestic security system. 

It can be used for intruder detection at both day time 

and night time. Moreover the system is fully automated 

and therefore it does not require any human interaction 

for system operation. Since the developed system 

performs with the use of GSM technology, it can be 

obtained remote indication through SMS. 

In the limitation of the developed system, it can 

cause the false alarms that involve the beeping buzzer 

alarm and sending SMS message when anyone of 

family enters the specific area. The system also requires 

for detecting gas leakage, smoke and fire. More PIR 

sensors should be placed at the specific area in which it 

is required for the sufficient signal strength from PIR 

sensor to main control unit. A backup battery should 

also be included in the developed system to perform 24 

hours system operation. When the mobile network is 

fail, the system cannot deliver the SMS message to the 

specified mobile phone number. 
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IV. Conclusion 

In this research, a GSM based intruder security 

system has been designed, developed and tested 

successfully. The PIR sensor used in this research can 

detect the intruder motion in the range of 20 feet well. 

The constructed system is suitable for the 24 hours 

security. For completing industrial security system, gas 

leakage detection circuit, overheat alarm circuit, fire 

and smoke detection circuit, and automatic water 

sprinkler circuit should be included. By adding the 

oxygen gas sensor and modifying the program code, the 

developed system can be applied in hospitals to detect 

the leakage in oxygen gas cylinders, as it can also cause 

fire. By studying the developed system, the university 

students can obtain the knowledge for how to apply PIR 

sensor and microcontroller, and how to interface 

Arduino and GSM module. The developed system is 

useful for practical purpose and scientific laboratory.  
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Abstract: Wireless Notice Board with Arduino 

controller circuit is a simple system. This system 

emphasizes as a creative rather than a compelling 

manner of informing the message to the people who 

using an electronic display board which is integrated the 

GSM technology of SIM 900A. This system helps them 

to pass the messages without any preferred delay just by 

sending a SMS. This method is more authentic than the 

usual way of writing the messages on notice board. This 

method can be used in many general places such as 

mall, big constructions, education institutions, 

organization, hotels, offices and traffic management to 

promote the more secure system and also make easily in 

the zero-hour time and we can avoid various risk such as 

papers impairments by unauthorized people. This 

system can be used to promote their private situation. 

Keywords: GSM, wireless notice board, SIM 900A, 

Arduino Uno, SMS 

I. Introduction 

In this paper, wireless notice board is chosen for 

promoting their modern lives because it has a very wide 

range rather than just being an ordinary notice board. In 

this system, a message or notice can be displayed to 

display device like liquid crystal display, and this 

message can be simply posted or changed from anyplace 

in the world, with the service of the SMS facility. Notice 

boards are commonly used in passing from primary 

schools to many corporations to deliver messages at 

great.  The GSM modem receives a message from the 

authorized phone. The microcontroller on UNO board 

extracts this message and displays it on the LCD board. 

Serial communication is used in the whole process to 

transfer information from GSM module to UNO board 

and from UNO board to the LCD display. 

II. Background Theory 

Notice board is a primary device in 

institution/organization. The proposed system is used to 

design a wireless notice board using Arduino. The GSM 

modem receives the SMS from an authorized user. The 

modem transmits the stored message through the input 

port to the Arduino Uno board. The Arduino validates 

the SMS and then displays the message on the LCD 

display board. 

A. Arduino Microcontroller 

Today, the most prevalent open source software and 

hardware technology in embedded world is Arduino. 

Arduino board designs for use a variety of 

microprocessors and controllers. In this system, Arduino 

UNO R3 board is used as an open source hardware and 

it uses ATmega328 as its microcontroller. UNO R3 

board has the total of the fourteen digital I/O pins and 

the six analog input pins. To upload the programs into 

UNO board is easily done by using USB cable.[3] 

 

 

 

 

 

 

 

 

This auxiliary microcontroller has its own USB 

bootloader, which allows advanced users to reprogram 

it. The Arduino has an extensive set of support libraries. 

The ATmega328 has 32 kilo bytes of flash memory and 

2 kilo bytes of Static RAM and 1 kilo byte of EEPROM. 

 

 

 

 

 

 

 

 

1) I/O Ports of UNO R3 

All of the digital I/O pins on the Uno board can be 

used for input or output. These ports operate at 5 volts. 

In addition, some pins have specialized functions. 

1. Pin 0 and 1 are used to receive (RX) and transmit 

(TX) receptively between UNO and other devices such 

as computer for serial communication. 

Figure 2. Arduino Pin Diagram 

Figure 1. Front and Back View of the Arduino Uno 
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2. Pin 2 and 3 are used to trigger an interrupt. 

3. Pin 3, 5, 6, 9, 10, and 11 are used to provide Pulse 

Width Modulation (PWM) output.  

4. SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). 

These pins support SPI communication using the SPI 

library. 

5. The pin 13 is special case for testing the program. 

This pin is connected the LED and show the output 

status for coding of its value (ON or OFF). Figure 3 

shows the pins assignment for Arduino and table 1 lists 

pin functions of the Arduino Uno R3.[2] 

 

 

 

 

 

 

 

 

2) GSM module (SIM 900A) 

The 900 in SIM900 GSM Module supports 

communication in 900MHz band. SIM is the acronym 

for Subscriber Identity Module. It is a chip-on small 

card consisting of user's information such as phone 

book. User can alter the operator on the same handset as 

per convenience. At present, dual SIM handset share is 

also available in the market where we can use two 

operators on the same handset. GSM module is used in 

many communication devices which are based on GSM 

(Global System for Mobile Communications) 

technology. GSM module acts as a communicating 

medium. It is used to interact with GSM network using a 

computer. GSM module only understands AT 

commands and can respond accordingly. GSM 

technology offers user the facility to send message from 

anywhere in the world and still it will be display in the 

notice board. This is a very low cost and simple Arduino 

GSM and GPRS module. Table 2 describes the pin 

functions of the GSM module.[1] 

3) Power Requirements for GSM module 

Many companies in mobile world manufacture the 

GSM modules. The supply power for these GSM 

modules are different. The GSM module used in this 

system requires 12 for input voltage. Other GSM 

modules may be in 15 volts and some other which need 

only 5 volts. [6] 

4) Booting up the GSM 

1. The SIM card is inserted and locked to the module. 

2. The adapter is connected to module and turned ON. 

3. Now, user waits just a minute to confirm the status LED 

is blinking. 

4. Once the connection is established successfully, the 

status LED will blink continuously every 3 seconds. 

 

 

 

 

 

 

 

 

5) Hardware Connections of GSM Module 

There are two ways of connecting GSM module to 

Arduino. In any case, the communication between 

Arduino and GSM module is serial. So, users supposed 

to use serial pins of Arduino (Rx and Tx). In this 

method, users connect the Tx pin of GSM module to Rx 

pin of Arduino and then Rx pin of GSM module is also 

connected to Tx pin of Arduino. Now, they connect the 

ground pin of Arduino to ground pin of GSM module. 

The three connections are made and the wiring is over. 

Now different programs can be loaded to communicate 

with GSM module and make it work. The SIM900A 

module has 6 pins in which two pins for Vcc and Gnd 

and the reset are 3VR & 3VT (3volt Rx & Tx) and 5VR, 

5VT (5volt Rx & Tx) and the connections are made as 

follows: 

• Vcc to 5V 

• Gnd to Gnd 

• 5VR to UNO digital pin 9 

• 5VT to UNO digital pin 10 

 

Table 1. Arduino Uno R3 Side 

Pin no. Function of Arduino Uno 

0(Rx) to receive TTL serial data 

1(Tx) to transmit TTL serial data 

2,4,7 can be configured to trigger on 

interrupt on low value (or) a 

change in value 

3,5,6 Provide 8 bit PWM output with 

the analogWrite () function 

Table 2. GSM Module Side 

Pin no. Function of GSM Module 

Tx To transmit serial communication 

Rx To receive serial communication 

Figure 3. Arduino Pins Assignment 

 

Figure 4. GSM Module (SIM 900A) 
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To control the GSM modems, AT commands are 

used. AT stands for attention and it can be classified into 

four groups. They are   test commands, read commands, 

set commands and execution commands. Some types of 

AT commands are listed in table 3.[5] 

6) Liquid Crystal Display (LCD) and Resistor 

In this system, a 16x2 LCD (Liquid Crystal Display) 

is used to display given information. A 16x2 LCD 

means two rows and 16 columns characters array. So, it 

can display 16 characters per row and there are 2 such 

lines. In this LCD each character is displayed in 5x7 

pixel matrix. Figure 6 shows the pin diagram of the 

16x2 LCD and table 4 lists pin functions of the LCD.[4] 

 

 

 

 

 

 

A resistor is an electrical component that can be used 

to control the flow of electrical current. It is a passive 

element which absorbs only power from some of other 

circuit element. In electronic circuits, resistors are used 

to reduce current flow, adjust signal levels, to divide 

voltages, bias active elements, and terminate 

transmission lines, among other uses. 

 

 

 

 

 

 

 

 

 

 

 

Table 3. AT Commands 

Command Description 

AT To test good or bad GSM 

module 

ATA Command for answer 

ATD Command for Dial 

ATH Hang up call 

ATL Monitor speaker loudness 

ATM Monitor speaker mode 

ATO Go on-line 

ATP Set pulse dial as default 

ATT Set tone dial as default 

AT+CSTA Select type of address 

AT+CRC Cellular result codes 

AT+CSMS To select the service for 

message 

AT+CPMS Perferred message storage 

AT+CMGF Message format 

AT+CSCA Service centre address 

AT+CSMP Set text mode parameters 

AT+CSDH To show the parameters for 

text mode  

AT+CSCB To select the message types 

of cell broadcast  

AT+CSAS For saving settings 

AT+CRES Restore settings 

AT+CNMI New message indications to 

TE 

AT+CMGL List messages 

AT+CMGR Read message 

AT+CMGS Send message 

AT+CMSS Send message from storage 

AT+CMGW Write message to memory 

AT+CMGD Delete message 

AT+CNMI=2,1,0

,0,0 

Auto message received 

Table 3. LCD Side 

Pin no. Function of LCD 

4(RS) Register select signal 

6(E) Operation(data read/write) 

enable signal 

11,12,13,14(D4-D7) Four high order bi-directional 

three-state data bus line used 

for data transfer between the 

MPU. 

Figure 5. Making Connections 

 

 + 
USB Jack 

GND 
Tx 

Rx 

Arduino UNO 

 
Power Jack 

Rx 

Tx 

GSM module 

Figure 6. Pin Diagram of 16x2 LCD 

 

Figure 7. Resistor Symbols 
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III.Software and Hardware Implementation 

By using Proteus, we can easily generate schematic 

captures, develop printed circuit board and also simulate 

microprocessor. Proteus is a simulation software and 

developed by Lab Center Electronic. It has a wide range 

of components in its database. Using these components, 

users can design almost any kind of circuit and can test 

and debug it. It also provides a powerful working 

environment.  

A. Arduino Implementation 

1) Open Arduino IDE 

There are two mandatory functions in the Arduino 

coding environment. 

 

 

 

 

 

 

 

 

 

2) Compilation 

These compilation states generate the hex code 

needed for microcontroller board. User can see the 

compilation status on Status Display bar. Figure 9 shows 

the compilation of the sketch program for the Arduino 

Uno. 

 

 

 

 

 

 

 

 

 

 

  

 
 
 

3) Uploading the program 

Before users upload the program, users need to be 

connected UNO board to computer via USB cable and 

check the appropriate COM port number. To upload the 

program’s hex code to desired microcontroller board, 

users make sure that the selected board from Tool menu 

is Arduino UNO for this researched system. The 

uploading program to Arduino Uno is shown in figure 

10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Proteus Simulation 

1) Overview of Proteus 

Proteus is a simulation software that is developed by 

Lab center Electronic. It can easily generate schematic 

captures, develop PCB and simulate microprocessor. 

Proteus has a wide range of components in its database. 

Using these components can design almost any kind of 

circuit and can test and debug it. Proteus provides a 

powerful working environment. The different electronic 

circuit with all necessary components can be designed 

by the user and easily accessible from the simple 

effective interface like signal generators, power supply, 

simple resistor and different microcontroller or 

microprocessor. 

2) Create Proteus Simulation 

To Create a new project, users click new project 

button in ISIS mode. To test uno simulation, they 

already need to add uno library to proteus package. 

Then they click Arduino Uno R3 controller card from 

capture button and then click the component button 

under device for picking components. The hex file 

output from Arduino Uno R3 is loaded to desired 

microcontroller in proteus. And then users can click the 

run simulation button at bottom left corner and observe 

Arduino UNO simulation. The final UNO simulation 

diagram is shown in figure 11.SIM 900A is not included 

in proteus simulation mode. So, SIM 900D is used 

instead of SIM 900A. But in this real system is designed 

with SIM900A module. Proteus simulation design for 

wireless notice board is shown in figure 11. 

 

 

Figure 8. Open Arduino IDE 

 

Figure 9. Compilation  

 

Figure 10. Uploading the Program 
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IV. Experimental Result 

This system is set up with one Arduino board, LCD 

board, GSM module, power adapter and 9V battery. 

Arduino board controls the LCD display. GSM Modem 

is used to receive message from the authorized user. 

This GSM modem requires a SIM card from a wireless 

carrier in order to operate.  The messages sent from the 

phone is transferred to LCD display through Arduino 

kits.  The notices sent through the mobile scrolls in the 

display unit. The experimental result is shown in the 

following figure 12. 

 

 

 

 

 

 

 

 

 

 

 

V. Conclusion  

This simple prototype can send SIM messages from 

any phone to GSM module (SIM900A) which is built in 

experiment board. GSM module (SIM900A) receives 

that SMS and sends it to Arduino. Arduino sends the 

extracted message to LCD display. The motivation is to 

facilitate the users to display notice without using paper, 

white board, etc. At any time, the user can add or 

remove or alter the text according his requirement. This 

system provides availability due to development of a 

low system. 
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Abstract: This paper describes the design of an egg 

incubator which is powered W1209 temperature 

controller. Egg production of eggs is an important factor 

to consider when working on poultry farms. The 

Incubator system regulates the temperature through the 

sensor. For moisture, it always measure water and fill it 

in a water pan. The essential elements for the efficiency 

of egg capacity include correct internal temperature and 

humidity and temperature increase. In this paper Walt 

60 lamps are used to obtain the appropriate temperature 

to the tubers for using the bulb. Water is heated by the 

bulb and converted into steam by using the fan and 

circling it with a fan. It provides the needed ventilation 

and humidity and improves egg fertility within the 

incubator depends on the various types of eggs. The 

temperature and humidity must be adjusted. 

Keywords: W1209 digital temperature controller, 60W 

bulb, 12v fan, water pan, foam box.  

I. Introduction 

The purpose of this paper is to describe the 

requirements of a good machine. Accurate temperature 

in the incubator is the main cause of overheating which 

can cause serious damage to the egg [2]. The correct 

temperature inside the machine is important. 

Temperatures more than low temperatures can adversely 

affect egg growth. To achieve equilibrium temperature, 

the machine must be calculated proportionally and not 

too long. In order to keep the temperature inside the 

machine, the w1209's temperature sensor is set to 

position the sensor.  

Within the machine low ventilation causes a lack of 

oxygen in the lungs and death of the egg. With the inlet 

air filter installed, you can adjust the cooling system and 

heat pump for excessive temperature inside the machine. 
Clean the interior with warm soapy water before using 

the machine. Make sure to keep the temperature and 

temperature stable when dry. Then place the machine in 

a stable temperature setting 

Some factors such as temperature, humidity and egg 

conversion can damage some eggs. Therefore, the eggs 

need to be monitored regularly and the temperature must 

be set to the specified temperature. If the temperature is 

low, the temperature inside the incubator into 

consideration bulb is ON and the fan is OFF. When the 

temperature is above the specified bulb is OFF and the 

fan is ON [8]. A foam box material is used in order to 

prevent surrounding air into the box. 

II. W1209 Digital Temperature Controller 

The W1209 is an incredibly inexpensive, high-

performance heat controller. This module temperature 

sensor can control power from most types of electronics 

based on sensor temperature. This module has 

embedded microcontrollers, but programming 

knowledge is not required. The W1209 module contains 

three buttons. This buttons allow to adjust various 

parameters, including turning the temperature on or off. 

The relay board can convert a maximum 240V AC to 

5A or 14V DC 10A. The current temperature is 

indicated by using 7segment LEDs. 

 

Figure 1. W1209 Digital Temperature Controller 

 Displaying the current temperature: 

 The heater will usually display the current 

temperature in ° C. 

The following points will be adjusted as follows: 

 Setting the trigger temperature 

Press the 'SET' button to set the keypad 

temperature. Temperatures (° C) 0.1 ° C the '+' and '-

' buttons can be used. If the key is not pressed for 2 

seconds, the button stores the temperature and the 

display returns to its current temperature. 
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 Setting the parameters 

Press the 'SET' button for at least 5 seconds to set 

any parameter. The seven segment display should 

now display 'P0'. Pressing the '+' or '-' buttons will 

run various parameters (P0 to P6).Once a parameter 

has been set; press the set button to exit the option. 

 Setting the cooling or heating parameter P0 

This parameter is at P0, there are two settings in 

C and H.When the temperature is set H, the relay 

will lose power. Use this setting to control the heater 

 Setting the hysteresis parameter P1 

P0 specifies how much temperature must be 

changed before changing the situation.For example, 

set the temperature at 2 °C and set the temperature 

down to 37°C, the power will not be depleted until 

the temperature drops to 35°C.  

 Setting  upper limit of the thermostat parameter P2 

This parameter can be set to the maximum key 

temperature limit. It can be used as a security to 

prevent accidental overheating by the user. 

 Setting  lower limit of the thermostat parameter P3 

This parameter can set the lowest temperature. 

 Setting temperature offset correction parameter P4 

P4 setting configuration is 0 because there is a 

difference between the temperature and the actual 

temperature. 

 Setting the trigger delay parameter P5 

This parameter allows for relay delay of the relay 

when the button temperature is reached.so delay 

parameter P5 is setting 0. 

 Setting the high temperature alarm parameter P6 

The value for this parameter will be set when the 

temperature is reached at this setting.The default 

setting is OFF. 

III. Temperature, Humidity, Ventilation 

and Turning  

A. Temperature 

The egg temperature must be set to W1209 at digital 

temperature to be 98°F-100°F at the time of egg 

hatching. Make sure the maximum temperature in the 

machine does not exceed 102°F. Make sure that the 

minimum temperature in the machine must not be below 

97°F. The Fahrenheit unit can be converted to Celsius 

using the Fahrenheit formula. 

°C = (°F − 32) x 5/9                 (1) 

Within the machine make sure the operating system 

is working properly check the temperature by using a 

thermometer separately. If the temperature inside the 

machine is stable and certain to be exact, eggs can be 

started inside the machine. Eggs placed inside the 

incubator must not be a cracked egg, a sharp egg, an 

overgrown egg, a defective egg, or a spawning egg. 
Collected eggs must not exceed one day[7]. If eggs are 

over a week, the rate of fertility is reduced. Before 

laying eggs inside the machine, lay the thin slices of 

paddy, then the first 50 eggs will be added to the 

machine on the first day. Start the device and turn on the 

power button.  

Within the machine, the temperature must be heated 

up to 21days temperatures must be provided 

continuously. The incubation temperature is 21 days 

continuously, the temperature must be adjusted to 

100 °F 1 to 18 days and 98 °F must be set for the last 19, 

20, 21 days. Eggs in machine to get the correct 

temperature the large egg should be shaped like a light 

bulb. Turn around once every eight hours to ensure that 

the eggs are not overheated and that the egg shells will 

be properly heated. The follow of the table 1 shows the 

condition of incubator for various type of egg. 

Table 1. Condition of Incubator for Various Type of 

Egg 

B. Humidity 

The During egg incubation, the temperature and 

humidity must be constantly monitored. The humidity in 

the machine should be adjusted to 50-55% from 1 to 18 

days. Keep the water in water pan to keep it full in order 

not to be dry the water. Adjust the humidity by 65-70% 

for the remaining 19, 20, 21 days [6,10]. Throughout the 

egg incubation period humidity levels make sure the 

date is correct to adjust the settings. During heating 

inside the machine only when needed turn on incubator 

this can cause the temperature and humidity inside the 

incubator to affect the success of the egg hatch. As the 

egg yolk grows, the humidity will need to be higher. 

Especially on 19, 20, 21days humidity needs to be 

raised. 

C. Ventilation 

The machine is well ventilated and kept in a well-

ventilated room. The room must be kept clean. To 

improve the internal air flow of the machine, through 

the air pump through the fan, foam box for ventilation to 

the outside and outside make sure that it is properly 

maintained and repaired. The correct temperature in the 

Requireme

nts 
Chicken Turkey Duck Quail 

Incubation 

Periods 

(day) 

21 28 28 18 

Temperatu

re(°F) 
100 99 100 100 

Humidity 

 
50-55% 52-57% 50-55% 50-55% 

Do not 

Turn Eggs 

After 

18 25 25 15 

Humidity 

last 3days 
65-70% 65-70% 65-70% 65-70% 

Open 

ventilation 

more 

18 25 25 14 
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machine humidity is correct if the air is clean and air-

conditioned, all ventilation must be properly 

proportioned. 

D. Turning 

This process requires rotating one egg three times a 

day. It protects the egg shells by turning the egg. By 

turning the egg temperature and humidity were reached. 

The embryo is the only at the top of the yellow. If the 

egg is not turned, the yellow yolk goes up to the top of 

the egg shell. As a result, developing embryo between 

the yellow and the egg shell cuts can be lethal. After 18 

days, do not turn the eggs [9]. 

IV. Check the Eggs with Electric light  

Electric light can be found between the fetus and the 

embryo. Figures 2 shown in detected no embryo and 

good egg check with electric light. Figure 3 shows is the 

process stage in the incubator day to day egg change the 

chick. On the first day, the bulls begins eye appeared. on 

second day the bull eye will begin to form. The vessels 

begin to appear on third day. The blood vessels will 

begin to appear on the fourth day. On 5
th

 day, the blood 

vessels begin to form. On the 6
th

 day, the beak begins. 

On the 7
th

 day, the beak will appear form. Head will 

appear on 8
th

 days. On the 9
th

 day, the head will become 

even more prominent. On the 10
th

 day, the beak will 

become more prominent. The 11
th

 day the beak will 

become stronger. On 12
th

 day, the beak will grow even 

bigger. Legs will begin to appear on 13
th

 day. On 14
th

 

day the feather will begin appeared. On the 15
th
 days 

the feathers will become even more prominent. On 

16
th

 day, the hearts begin to form. On 17
th

 day converts 

the beak to air bag. The embryo appears on the 18
th

 day. 
On 19

th
 day, egg yolk enters the embryo. On the 20th 

day, the outer shell begins to crack. On the 21 days 

Chickens are born.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Embryo Process in the Incubation 

 

 

 

 

 

 

 

 

Figure 2. Detected No Embryo and Good Egg 
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V. Methodology 

A. Block Diagram 

The microcontroller is configuring to regulate the 

temperature of the incubator. Figure 4 shows the block 

diagram of the incubator with temperature sensor 

interfacing with the microcontroller, and by monitoring 

the temperature of the vicinity. 12V dc fan is used to 

facilitate regulation of temperature and humidity in the 

incubator by keeping them within required ranges of 

preset values. 60W bulb is used to provide warmth 

within the incubator.  Water pan is used to provide the 

relative humidity in the incubator. 

 

 

 

 

 

 

 

 

Figure 4. Block Diagram for Egg Incubator 

B. Mechanical Design  

Figure 5. Design for Egg Incubator 

In machine design, the focus is on egg production. 

When the egg incubator was built, the foam box was 

used to facilitate transport. In egg incubator machines 

eggs are 50- 55 eggs can add. The size of the Egg 

Incubator is 31.2cm high x 45.7cm wide x 60.8cm 

long.60 watt bulbs are placed on the wall of the foam 

box. Eggs are used to heat 60W bulbs. Refer to figure 5 

below; show the design for egg incubator. This machine 

consists of the 60w bulbs and water pan, 12v fan, 

W1209 digital Temperature controller. 

C. Flow Chart 

 Figure 6 shows the flow chart of egg incubator. 

Firstly, the eggs are added into the machine. Depending 

on the specified temperature, the system will operate 

automatically. The maximum temperature inside the 

machine is 102 ° F. The minimum temperature must be 

at 97 ° F. Therefore, the bulb will rise to 102° F. The 

bulbs are automatically cut off at 102 ° F and then 

heated decrease to 97 ° F using the fan will work 

automatically. At 97° F, the fan will shut off and the 

bulbs are on automatically the temperature will rise to 

102° F. Therefore, the temperature in the Egg Incubator 

is between 97 ° F and 102 ° F. In this system, the bulb is 

used to increase the temperature, and the fan is used to 

reduce the temperature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Design for Egg Incubator 
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VI. Hatch Time 

There are five key points in warming a chick. 

 required Temperature 

 Get fresh air 

 Get enough light 

 Get enough nutrition food 

 Clean drinking water 

The daily temperature for chicks is 35 ° C for 1 day 

to 3 days, 33 ° C for 4 days to 7 days, 31° C for 8 day to 

14 days, 29 ° C for 15 days to 21 days, 27 ° C for 22 

days to 28 days, 24 ° C for 29 to 35 days and 23 ° C for 

36 to 42 days. 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Chicks Warm Brooder 

VII. Comparison Result 

Figure 8 shows the comparison result curve in the 

incubator on 18
th 

day. For the normal of the temperature 

must be adjusted to 98 - 102 °F must be set and 

humidity in the machine should be adjusted to 50-55% 

from 1 to 18 days. 

For the embryo death, if the temperature drops 

below 98°F and the humidity rise above 75 %, the 

embryo will not grow and die.  

For the abnormal, when the temperature rises above 

102°F and the humidity drops below 30 %, the embryo 

develops polio when the temperature rises. 

  

Figure 8. Comparison Result Curve in the 

Incubator on 18
th

 day 

Figure 9 shows the comparison result curve in the 

incubator on the last 3
th 

day. For the normal of the 

temperature must be adjusted to 90 - 92 °F must be set 

and humidity in the machine should be adjusted to 65-

70% at the last 3 day. 

For the embryo death, if the temperature drops 

below 92 °F and the humidity rise above 80 %, the 

embryo will not grow and die.  

For the abnormal, when the temperature rises above 

93°F and the humidity drops below 35 %, the embryo 

develops polio when the temperature rises. 

 

Figure 9. Comparison Result Curve in the 

Incubator on the Last 3
th

 day 

VIII. Conclusion 

 From the implementation of the design, it is clear 

that the temperature of the eggs remains constant unlike 

the natural method where most times the mother chicken 

is not available to seat on the eggs. The constructed 

incubator can accommodate hundreds of eggs which the 

natural method is short of doing. Apart from that, the 

eggs fertilized well with little or no affected eggs. The 

egg is put into a machine and then heated into a chick. A 

chick is born from a single cell and comes out of a 

viable egg. 
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Abstract: The concept of Laplace Transform plays a vital 

role in wide fields of science and technology such as 

electric & communication engineering, and solution of 

partial differential operation, etc. In this paper, the 

application of Laplace Transform in Cryptography is 

presented. In today IT environment, we have been 

experiencing various types of crimes. Protection against 

cybercrime is very challenging task among all other 

crimes. Various applications are developed to protect 

sensible data or information from hackers. Electronic data 

security in areas such as internet transactions, mobile 

phone transactions, transmitting financial information, 

security of ATM cards, computer passwords etc, which we 

use in our daily lives, become important. In this paper, 

application of Laplace Transform theory in cryptography 

in both data encryption and decryption, is presented. 

Matlab software is the best suitable application for solving 

Laplace transform equation, otherwise C# application 

shall be used as well. This paper intends to contribute for 

application of engineering mathematics such as Laplace 

transform in the development of software application for 

electronic data security. 

Keywords: cryptography, encryption. Decryption, Laplace 

transform, security   

I. Introduction 

Mathematical theories have been used in solving 

different complex problem in different engineering 

disciplines. Off the various mathematical theories, Laplace 

Transform is a very powerful tool in solving liner Ordinal 

differential equations and initial value problems. 

(Kreyszig, 2006) With the development in information 

technology and its application in different business 

transactions, information or electronic data security, cyber 

security become very important in day to day business 

transactions and protection of cyber related crimes. 

Therefore the research study of application of Laplace 

Transform in the field of cryptography is presented in this 

paper as a contribution to help solve the above mentioned 

challenges and issues. 

 

II. Objective 

The objective of this paper is to introduce the 

application of Laplace Transform theory in the field of 

cryptography which develops secure communications 

techniques that allow only the sender and intended 

recipient of a message to view its contents for electronic 

data security. 

III. Literature Review 

A brief review on the definition and application areas 

of cryptography and Laplace Transform theory are 

presented in this section. 

A. Cryptography 

Cryptography is a method of storing and transmitting 

data in a particular form so that only those for whom it is 

intended can read and process it. It is the field of 

encrypting information or digital data by using 

mathematics, computer science and engineering 

approaches. In today’s world, cryptography is also often 

used to provide security in computer based systems or 

applications like e-business, e-marketing, e-science, e-

government and e-signature. (Duz, 2017)  

Message that is going to be transmitted or stored is 

plain text. Anyone can read plaintext. The method by 

which we can hide the actual meaning of plaintext is 

called Encryption. The result of encryption which results 

in unreadable gibberish is called Cipher text. The method 

by which the original meaning of cipher text can be 

recovered is called Decryption. Simply the process of 

converting Cipher text to plaintext is called Decryption.  

(Mohamed Barakat, Christian Eder, Timo Hanke, 2018) 

B. Laplace Transform 

Transformation in mathematics deals with the 

conversion of one function to another function that may 

not be in the same domain. 

 Laplace transform is a powerful transformation tool, 

which literally transforms the original differential equation 

into an elementary algebraic expression. This latter can 

then simply be transformed once again, into the solution 

of the original problem. 
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This transform is named after the mathematician and 

renowned astronomer Pierre Simon Laplace who lived in 

France. 

 * ( )+= ( )  ∫  ( )    
 

 
    

 

Figure 1. Laplace Transform Function 

In order to apply the Laplace transform to physical 

problems, it is necessary to invoke the inverse transform. 

If L{f(t)}= F(s), then the inverse Laplace Transform is 

denoted by; 

   * ( )+   ( )             

 

Figure 2. Inversed Laplace Transform Function 

If   ( ) is a function defined for all positive value of t. 

then the Laplace transform of   ( ) is defined as 

 * ( )+= ( )  ∫  ( )    
 

 
   . 

Linear property of Laplace Transforms: 

 * ( )+= ( ) and  * ( )+= ( ) then 

 *   ( )     ( )+      * ( )+     * ( )+ 

   ( )      ( )    Where    and    are constants 

Laplace Transform of Elementary Functions: 
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IV. Applications of Laplace Transform to 

Cryptography 

 

 

Figure 3. Cryptographic Presentation 

A. Encryption 

Consider standard expansion 

      
  

  
 
    

  
 
    

  
           Where a is any number 

And         
   

  
 
    

  
 
    

  
           where a is any 

number 

Suppose sender wants to send the message 

“AYEYARWADDY” 

Table 1. Alphabet Allocation Tables 

 

 

 Let the given message be “AYEYARWADDY”. It is 

equivalent to. 

Table 2. Allocation in Example 

“ A Y E Y A R W A D D Y ” 
31 0 24 4 24 0 17 22 0 3 3 24 32 

Write these numbers as the coefficient of     , we have 
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Suppose if we take a=2, we get 
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Taking Laplace transform on both side, we get 
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Now let     for           be the coefficient values of 

the above expansion 

i.e,                                       

                                       

                               

                      

Adjusting the value       for           to mod 33 , we 

get the result values 

31, 0,24,29,6,0,26,22,0,14,0,15,14 

Let these value as 

                                          
                            
                               

To find key consider            

By using             for           

W                              

                                        
                              
                                
       

The resultant converted the message by using allotment 

Table 3. Converted Allocation in Example 

 

Therefore the message converse 

“AYEYARWADDY” in to “AY?GA  WAOAPO 

The sender publically sends the message and “     “., 

privately sends the key and Laplace expansion. 

B. Decryption 

The receiver the message“AY?GA  WAOAPO. 

The equivalent value are 

Table 4 Backward Allocation in Example 

 

                                                
                            
                               

 And the private key value are  

                                        
                              
                                
       

To decrypt, consider             for           
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Taking inverse Laplace transform 

   [
 

(   ) 
]     [

    

  
   

 

  
     

 

  
    

 
 

  
      

 

  
   

 

  
     

 
 

  
       

 

  
   

 

   
      

 
 

   
       

 

   
        

 

   

         
 

   
] 

    =[  
 

  
   

  

  
     

  

  
     

  

  
      

  

  
   

  

  
      

  

  
       

  

  
   

  

  
 

      
   

   
       

   

   
        

   

   
 

        
   

   
] 

   =[     
 

 
     

  

  
     

 

  
      

 

  
 

  
  

  
      

 

  
       

  

  
   

 

  
       

  

   
       

   

   
        

   

   
         

   

   
] 

    31   
  

  
    

    

  
   

    

  
    

    

  
 

  
    

  
    

    

  
    

    

  
   

    

  
   

     

  
 

  
      

   
    

      

   
    

      

   
 

 The expansion (2) coefficient are 

31, 0, 24, 4, 24, 0, 17, 22, 0,3,3,24,32 

It is equivalent to 

Table 4 Backward Converted Allocation in Example 

 

Therefore we get the message “AYEYARWADDY”. 

It is obvious that the shorter the data length, the better 

the data security, and the longer the data length, the more 

vulnerable to the hacker’s attack. Other aspect of 

algorithm is key length it can be considered as advantage 

in some application or disadvantage in case of data length 

limited application. 

V.  Conclusion 

With the advancement in development of information 

technology, lots of day to day transactions are performed 

with the use of electronic means, on the other hand, 

electronic data security is of real importance to protect 

data hacking and prevent cybercrimes. This research paper 

presents encryption and decryption of transmitted data in 

order that transaction is performed in secure way.  In this 

paper, we use the long key, for example, key of 4096 bits, 

to break it by Bruce force attack, when faster super 

computers are used. In the proposed work we developed a 

new cryptographic scheme using Laplace transform and 

the key is the number multiples of mod n. Therefore it is 

very difficult for an eyedropper to trace the key by any 

attack. The similar results can be obtained by using 

Laplace transform of other suitable function. Hence 

extension of this work is possible. Moreover the entire 

document can encrypted by considering block cipher of 

small size. This development and relevant extension can 

be used in Electronic data security in areas such as internet 

transactions, mobile phone transactions, transmitting 

financial information, security of ATM cards, computer 

passwords.  
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Abstract: The purpose of this paper is to give the 

optimal profit of wheat noodles production selling 

problem in real life by using the graphical method, 

which is one of the linear programming (LP) methods. 

In the first part of this paper, the standard form, types of 

solutions and calculation steps of LP model are 

presented. In the second part, the wheat noodles 

production selling problem transformed into linear 

programming model and then the possible maximum 

profit of the wheat noodles production selling problem 

is given by using graphical method with the aid of 

Matlab codes.  

Keywords: Graphical, Linear, Matlab, Maximum, 

Production, Profit, Programming, Selling, Wheat 

noodles. 

I. Introduction 

The word linear programming (LP) is the most 

popular tool to solve the real life decision making 

problems. The keys of linear LP problems are all the 

mathematical functions in the problem must be linear 

functions and the word programming means for 

planning. A very important aspect of LPP is finding the 

optimal solution of resources such that desired result is 

maximized or minimized. For example, there would be 

a food processing plant wants to maximize its profits 

but it is limited in its production by the number of 

employees it has. Linear programming is a 

mathematical technique that solves certain real life 

problems of aforementioned kinds [3]. Nowadays most 

of the people all over the world consume wheat noodles 

widely and as a consequence, the food production plant 

produce noodles widely. Wheat noodles are the form of 

long, round or flat noodles which are made from wheat 

flour, water and salt, with the addition of eggs 

depending on the desired texture and taste of the 

noodles. 

II. Preliminaries 

A. Standard Form of LP Model 

In general, the mathematical models of liner 

programming problems are as follow:  

                               (1)
 

subject to the constraints,   

 

11 1 12 2 1n n 1

21 1 22 2 2n n 2

m1 1 m2 2 mn n

a x a x ... a x b

a x a x ... a x b

                                          .

                                          .

                                          .

 a x a x ... a x

   

   

    mb , (2)

 
and  jx 0,for j 1,2,..., n and i 1,2,...,m,    where 

ij i ja ,b and c are given constraints and m n,

1 2 nx , x ,..., x
  

are the decision variables [4]. The model 

also applies if the inequality symbols are >, < or ≥. 

B. Some Definitions for Solution of LP Model 

1) A feasible solution is a solution for which all the 

constraints are satisfied.  

2) The feasible region is the collection of all feasible 

solutions.  

3) An optimal solution is a feasible solution that has 

the most favorable value of the objective function. 

4) A corner-point feasible solution is a solution that 

lies at a corner of the feasible region. 

C. Graphical Method 

      Transform the inequalities (2) of the section II A to 

the equations, and then draw the lines. These lines are 

the boundaries between two half       planes. To get the 

feasible region, select a point that is not on the line 

from one half planes. The origin (0, 0) is usually a best 

choice when it is not on the line. If (0, 0) lays on the 

line, select a point that is not on the line. Substitute the 

coordinates of the point for x  and y  in the inequality. 

If the selected point is satisfy the inequality, shade the 

half plane where the selected point lies. If the selected 

point does not satisfy the inequality, shade the half 

plane opposite of it. After getting the feasible region, do 

the following steps, [6], [8]. 

Step  1. Use each constraint in turn to sketch the 

boundary of the feasible region. 

Step 2. Determine the corner points of the 

feasible region by solving pairs of linear 

equations, obtained from the constraints. 
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Step 3. Evaluate the objective function at each 

corner point. 

 Step 4.  The maximum or minimum of the objective 

function at corner points yields the   desired 

maximum or minimum. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Calculation Process of LP Model 

III. Finding The Optimal Profit of Wheat 

Noodles Production Selling Problem 

In this section, wheat noodles production selling 

problem forms as linear programming problem and 

illustrated as follow: 

Emerald Asia is a wheat noodles production plant 

and wants to produce two new types of wheat noodles , 

regular noodles (Brand X) and egg noodles (Brand 

Y).They grind their own wheat flour for both brands at 

a maximum rate 400 pounds per week. Brand A and 

Brand B require ½ pound ¼ pound flour per pound of 

dried noodles. They joined Golden Land Poultry Farms 

Group, and ordered 600 pounds of eggs per week. 

Brand A and Brand B require 1/3 pound and ½ pound 

of eggs per pound of dried noodles. Emerald Asia has 6 

employees and working time is 40 hours per week each. 

Brand A and Brand B require 10 minutes and 15 

minutes of labor respectively. They earn $3 profit for 

Brand A and $5 profit for Brand B per pound. 

Obviously that which is a maximization problem and 

the main aim is trying to maximize their sales. Sales 

means the total amount of money brought in by all of 

the products being sold. In this problem 3 x + 5 y , 

where x  and y  represent the number of units sold of 

the regular noodles and egg noodles respectively. The 

second part is identifying the constraints of given data 

and observe that they are linear. The first limitation is 

flour, the plant grind the flour with a maximum rate 400 

pounds per week, hence ½ x +¼ y 400. Similarly, 

constraint for eggs is, 1/3  x  + ½ y   600 and the 

constraint for labor is, the plant has (6 labors)* (40 

hours per week each)*(60 minutes) = 14400 minutes,   

10  x  + 15 y   14400. Finally, just only non-negative 

values of x  and y  make sense, giving with last two 

constraints, x   0 and y    0. Hence the 

mathematical linear programming model can be written 

as follow: 

Maximize Z 3x 5y   

Subject to    
1 1

x y 400
2 4

   

   
1 1

x y 600
3 2

   

 10x 150y 14400   

and  x 0,y 0.   

The problem has only two decision variables such 

as x  and y . Hence, to get the optimal solution of this 

type of problem, graphical method is convenient and 

which is one of the linear programming techniques can 

be used. 

By the graphical method, transform the above 

inequalities to equations as follow: 

 
1 1

x y 400
2 4

   

 
1 1

x y 600
3 2

   

 10x 15y 14400   

Let 
1L : y 1600 2x,      2

2
L : y 1200 x,

3
   

and  3

2
L : y 960 x.

3
   L1, L2 and L3 pass through 

the points (0, 1600) and (800, 0), (0, 1200) and      

(1800, 0), (0,960) and (1440, 0) respectively. There are 

many methods to draw the graph of these three lines, in 

this paper, choosing   Matlab [2]. By running the 

following codes in command window or with .m file, 

getting the Figure 2. 

x =[0,800]; 

y =[1600,0]; 

plot(x,y) 

x1=[0,1800]; 

Study information and 

data from real life 

Mathematical Model 

Objective 

function 

Non-

negativity 

constraints 

Feasible Solutions 

Optimal solution 

Constraints 
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y1=[1200,0]; 

hold on 

plot(x1,y1) 

x2=[0,1440]; 

y2=[960,0]; 

hold on 

plot(x2,y2) 

hold off 

 

 

Figure 2. Regular Noodles Against Egg Noodles 

Let B be the point of intersection of L1 and L3. The 

coordinates of point B (480,640) is getting by solving 

the equations of L1 and L3. The region bounded by the 

segments OA, AB, BC and CO is a feasible region.  

         At (0, 0), Z 3x 5y 0.    

         At (480, 640), Z 3(480) 5(640)  4640.  

        At C (800, 0), Z 3(800) 0   2400.  

        At A (0,960),    Z 0 5(960)   4800.  

Hence, Emerald Asia should be produced 480 

pounds of regular noodles and 640 pounds of egg 

noodles to get the maximum profit $4640.  

IV. Conclusion 

 This paper can support the person who interesting in 

wheat noodles marketing. The prices may be changing 

depend on the related ingredients for wheat noodles 

production. The optimal profit can get from corner 

points of feasible region.  Hence, linear programming is 

an application of mathematics technique that was 

developed to solve the decision making problems in 

several different ways. This paper also shows out the 

very useful finding method of optimal solution for LPP. 

This paper can help management sciences, computer 

sciences, engineering fields and many other application 

fields and makes valued support to teaching pedagogies 

for faculty of computing. 
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Abstract: The main aim of this paper is building the 

digital circuits manually. In the first part of in this 

paper, definitions of negation, conjunction, disjunction, 

exclusive or and digital circuits are presented. And then 

truth table with bit and types of gates such as inverter 

gate, OR gate and AND gate are illustrated. Finally, the 

objective of this paper, the digital circuits are built by 

propositional logic. 

Keywords: Digital circuits, Logic, Logic circuits,      

OR /AND gate, Propositional, Statement, Truth tables. 

I. Introduction 

The word, propositional logic comes from the area 

of logic that deals with propositions. Nowadays 

Building the digital circuits are very useful in hardware, 

software technologies and electronic circuits. A 

proposition is a declarative sentence that is either true 

or false, but not both. For example, Naypyitaw is the 

capital of Myanmar,  Kawthoung is the capital of 

Tanintharyi, 1+7=8 and 4+4 = 5 are the declarative 

sentences and What colour is it? , Take care, n+7 = 8 

and x+y = z are not propositions which means opinions, 

interrogative and imperative are not propositions. The 

small letters p, q, r, … are represented as propositional 

variables. 

 

 

 

Figure 1. Basic Logic Gate for OR/ AND Gate 

II. Some Basic Definitions 

Table 1. Truth Table for True and False 

Propositions 

Truth Value Bit 

T 1 

F 0 

A. Negation 

Let p be a proposition. The negation of p is denoted 

by p (also denoted by p ) [1]. 

 

B. Conjunction 

Let r and s be propositions. The conjunction of r and 

s, denoted by r s , is the proposition “r and s”. The 

conjunction r s is true when both r and s are true and 

is false otherwise [2].  

C. Disjunction 

Let s and t be propositions. The disjunction of s and 

t, denoted by s t , is the proposition “s or t”. The 

disjunction s t is false when both s and t are false and 

is true otherwise [2].  

D. Exclusive Or 

Let q and r be propositions. The exclusive or of q 

and r, denoted by q r , is the proposition that is true 

when exactly one of q and r is true and is false 

otherwise [2]. 

E. Digital  Circuits 

A digital circuit is a circuit which receives finite 

input signals q1,q2,q3,…, qn each a bit and produces 

finite number of output signals r1,r2,r3,…, rn each a bit. 

F. Types of Gates 
There are three basic circuits and called gates and 

these are the inverter (NOT gate), OR gate and AND 

gate. 

 

 

 

 

 

Figure 2. Inverter Gate 

  

 

 

 

 

Figure 3. OR Gate 

 

 

 

Figure 4. AND Gate 

Logic Operation Inputs 
Output 

p 

¬p 

p 

q 

p q  

p 

q 

p q  
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III. Building the Digital Gate  

A. Illustration 1 

The objectives of this illustration are constructing 

the truth table and building a digital circuit that 

produces the output (p q) q   when input bits p and 

q are given. First, construct a truth table of  p q ,

(p q)  , (p q) q   as in Table 2. To build a digital 

circuit of (p q) q   , contain two inputs p and q with 

AND gate and then use an inverter to produce (p q) 

. Finally the desired circuit is getting by combining up 

with OR gate as shown in Figure 5. 

Table 2. Truth Table for   (p q) q  

p q p q  (p q)   (p q) q    

0 0 0 1 1 

0 1 0 1 1 

1 0 0 1 1 

1 1 1 0 1 

 

 

 

 

 

 

 

 

Figure 5. Digital Circuit of (p q) q  
 

B. Illustration 2 

The objectives of this illustration are constructing 

the truth table and building a digital circuit that 

produces the output (p q) ( p)   when input bits p 

and q are given. First, construct a truth table of  p q ,

p , (p q) ( p)   as in Table 3. To build a digital 

circuit of (p q) ( p)   , contain two inputs p and q 

with OR gate and then use an inverter to produce p . 

Finally the desired circuit is getting by combining up 

with AND gate as shown in Figure 6. 

Table 3.Truth Table for (p q) ( p)    

p q p q  p  (p q) ( p)    

0 0 0 1 0 

0 1 1 1 1 

1 0 1 0 0 

1 1 1 0 0 

 

 

 

 

 

Figure 6. Digital Circuit of (p q) ( p)  
 

C. Illustration 3 

The objectives of this illustration are constructing 

the truth table and building a digital circuit that 

produces the output ( p q) ( p)    when input bits 

p and q are given. First, construct a truth table of  p ,

q , ( p)  , ( p q)  and ( p q) ( p)     as in 

Table 4. To build a digital circuit of 

( p q) ( p)    , contain two inputs p and q with 

OR gate and then use an inverter to produce p , q ,

( p)  . Finally the desired circuit is getting by 

combining up with AND gate as shown in Figure 7. 

Table 4.Truth Table for ( p q) ( p)     

p q p  q  
  
 p  

( p q) 

 

( p q) 

( ( p))    

0 0 1 1 0 1 0 

0 1 1 0 0 1 0 

1 0 0 1 1 1 1 

1 1 0 0 1 0 0 

 

 

 

 

 

 

 

 

 

Figure 7. Digital Circuit of ( p q) ( ( p))    
 

D. Illustration 4 

The objectives of this illustration are constructing 

the truth table and building a digital circuit that 

produces the output (p r) q  when input bits p, q 

and r are given. First, construct a truth table of q , r,

p r , (p r) q   in Table 5. To build a digital 

circuit of (p r) q  , contain three inputs p, q and r 

with use an inverter to produce q , r and then with 

p 

q 

p q  

(p q) ( p)    

p  

p q  

p (p q) 

 
q 

(p q) q    

p 

q 

p  

( p)   

p q   ( p q) ( ( p))    

 

q  
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OR gate. Finally the desired circuit is getting by 

combining up with AND gate as shown in Figure 8. 

Table 5.Truth Table for  (p r) q  

p q r q  r  p r
 (p r) q   

0 0 0 1 1 1 1 

0 0 1 1 0 0 0 

0 1 0 0 1 1 0 

0 1 1 0 0 0 0 

1 0 0 1 1 1 1 

1 0 1 1 0 1 1 

1 1 0 0 1 1 0 

1 1 1 0 0 1 0 

 

 

 

 

 

 

 

 

Figure 8. Digital Circuit of  (p r) q  

E. Illustration 5 

The objectives of this illustration are constructing 

the truth table and building a digital circuit that 

produces the output (p (q r)) s    when input bits 

p, q, r and s are given. First, construct a truth table of

r , s , q r , p (q r)  , (p (q r)) s   as in 

Table 6. To build a digital circuit of (p (q r)) s  

, contain four inputs p, q, r and s with use an inverter to 

produce r , s and then use AND gate and OR gate. 

Finally the desired circuit is getting by combining up 

with AND gate as shown in Figure 9. 

Table 6.Truth Table for (p (q r)) s    

p q r s 
r

 

s
 

q

( r)

 

p

(q r)

 

(p (q 

r))

s  

0 0 0 0 1 1 0 0 0 

0 0 0 1 1 0 0 0 0 

0 0 1 0 0 1 0 0 0 

0 0 1 1 0 0 0 0 0 

0 1 0 0 1 1 1 1 1 

0 1 0 1 1 0 1 1 0 

0 1 1 0 0 1 0 0 0 

0 1 1 1 0 0 0 0 0 

1 0 0 0 1 1 0 1 1 

1 0 0 1 1 0 0 1 0 

1 0 1 0 0 1 0 1 1 

1 0 1 1 0 0 0 1 0 

1 1 0 0 1 1 1 1 1 

1 1 0 1 1 0 1 1 0 

1 1 1 0 0 1 0 1 1 

1 1 1 1 0 0 0 1 0 

 

 

 

 

 

 

 

 

Figure 9. Digital Circuit of   (p (q r)) s  

IV. Conclusion 

The results of this paper is showing that if the 

usages of inverter gate, OR gate and AND gate are 

changing, the results of circuits are changing. In this 

paper, truth tables are presented to examine the 

operation of the basic logic gate. As in related works, 

all electronic projects would be nearly incomplete if it 

had no use of logic gates. Hence, this research paper 

can strongly help to all the basic learners of electronics 

and makes valued support to teaching pedagogies for 

faculty of computing. 
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Abstract: The purpose of this paper is to give how to 

find area between three places by using the rules of 

determinants. In the first part, the facts of determinants 

are introduced. And then the definitions of determinant, 

co-factor, scalar multiplication and area of the triangle 

are presented as preliminaries. Finally, the areas of 

cities triangle, universities triangle and Islands triangle 

in Tanintharyi Region are calculated by the rules of 

determinants. 

Keywords: determinants, practical, applications, 

calculation, preliminaries, areas, cities triangle, regions, 

Islands triangle, Tanintharyi   Region, universities 

triangle 

I. Introduction 

A determinant is a function depending on n that 

associates a scalar, det(A), to every ever n×n matrix A. 

Determinants were originally introduced for solving 

linear system. Although impractical in computations, 

they have engineering applications in eigenvalue 

problems, differential equations, vector algebra and in 

other areas [3].   The fundamental geometric meaning 

of a determinant acts as the scale factor for area or 

volume when A is regarded as a linear transformation. 

Determinants are important in Calculus, where they 

enter the substitution rule for several variables. The 

determinant has a variety of applications and the value 

of the determinant can give the areas of triangles too. 

II. Preliminaries 

A. Determinant 

The A determinant is an array of elements expressed 

in rows and columns. Thus, 

                                   
11 12

21 22

a a
A = 

a a
  

is a determinant of the second order. The set of rows 

and columns is bracketed between vertical lines. 

Determinant is a scalar quantity. The second-order 

determinant is defined as 

                            
11 12

11 22 21 12

21 22

a a
= a a a a .

a a
  

B. Co-Factor 

ijM , minor of an element ija is obtained by omitting 

the row and the column containing the element ija , i.e., 

eliminate the row 
thi and 

thj  column. Thus, in the 

determinant 

          

11 12 13

21 22 23

31 32 33

a a a

A a a a .

a a a

             

The minor of the element 22a   is obtained by 

eliminating the second row and the second column. 

Thus, minor of 22a  is
11 13

31 33

a a

a a
.Similarly, minor of 13a

is 
21 22

31 32

a a
,

a a
 and the “co-factor”, ijA  of an element ija

is defined as   i+j

ij ijA =( 1) M ,  where ijM  is “minor” of

ija . Thus, if i + j  is even, then ij ijA  = M and if i + j  is 

odd, then ij ijA = M .
 

C. Scalar Multiplication 

The determinant is said to be multiplied by a 

constant k if each element in  any row or column is 

multiplied by k. Thus, if    

                          11 12

21 22

a a
A = 

a a
 

    Then        

                 

11 12

11 22 21 12

21 22

11 22 21 12

ka a
k A = = ka a  ka a

ka a

= k(a a  a a ).




 

D.  Area of a Triangle 

The area of a triangle with vertices (x1, y1), 

 (x2, y2) and (x3, y3) is given by 

mailto:maythandarthein9999@gmail.com
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               Area

1 1

2 2

3 3

x y 1

x y 1 (1)

x y 1

  

 where ± means the appropriate sign should be chosen 

to yield a positive value. 

III. Practical Applications  

A. Illustration 1 

Tanintharyi Region is an administrative region of 

Myanmar covering the long narrow southern part of the 

country on the Kra Isthmus. Tanintharyi Region 

comprises ten townships spread over the three districts, 

such as, Dawei district, Kawthoung district, and Myeik 

district.   Consider the following Cities triangle which is 

constructed by imagined lines assembling Myeik, which 

is a city in Tanintharyi Region, situated in the extreme 

south of the country Myanmar, Dawei, which is a  city 

in south-eastern Myanmar, the capital of Tanintharyi 

Region and Kawthoung which is a town situated in the 

southernmost part of Myanmar, Tanintharyi Region. 

The objective of this illustration 1 is to calculate the 

area of the Cities Triangle of aforementioned three 

cities by using the rules of determinants. The 

coordinates given are estimate degrees in decimals of 

latitudes and longitudes. 

 

Figure 1. Cities Triangle of Dawei,  Myeik and 

Kawthoung 

The vertices of Cities triangle are Myeik (98.6003, 

12.4395), Dawei (98.1915, 14.0823), and Kawthoung 

(98.5500, 9.9833) where the abscissa of Myeik 

(98.6003, 12.4395) is the estimate decimal degree of 

latitude of Myeik and the ordinate is the longitude. Let 

the area of the region between three cities be A1.  

  1

98.6003 12.4395 1
1

A  98.1915 14.0823 1
2

98.5500 9.9833 1

   

    
14.0823 1 98.1915 11

98.6003 12.4395
9.9833 1 98.5500 12


  


                    

         
98.1915 14.0823

1
98.5500 9.9833


 


 

  
1

98.6003 14.0823 9.9833 12.4395 98.1915
2

                               

              98.5500) 1 980.275202 1387.81066   
 

   
 

1
404.16263 4.45956075 407.53546

2
      

   
 

1
1.08673075

2
   

   0.54336538    square degree    

   2586.96257    square miles    

The area of the Cities triangle is about 2586.96257    

square miles. 

B . Illustration 2 

There are three universities in Myeik district, 

namely, Myeik University (in brief: MU), which has 

two faculties (Science and Arts) and 13 departments, 

located on University Avenue Road, Kalwin Ward, and 

Technological University (Myeik), (in brief: TU) 

situated on the side of the Yangon-Myeik road at the 

village of Kabin, in the township of Myeik and 

Computer University (Myeik), (in brief: UCS)  is 

situated on Myeik-Tanintharyi highway road, Shwe-Du 

village, which is nine miles away from Myeik City. The 

objective of this illustration 2 is to calculate the area of 

the Universities Triangle of aforementioned three 

universities by using the rules of determinants. The 

coordinates given are estimate degrees in decimals of 

latitudes and longitudes.  Let the area of the region 

between three universities be A2.   

         

Figure 2. Universities Triangle of UCS, MU and TU  

The vertices of Universities triangle are UCS 

(98.6918, 12.4646), MU(98.6081, 12.4684), and TU 

(98.7005, 12.5306) where the abscissa of Dawei 



University Research Journal 2020, Vol-01, Issue-01 

 

144 

 

(98.1915, 14.0823) is the estimate decimal degree of 

latitude of Dawei and the ordinate is the longitude. Let 

the area of the region between three universities be A2 

2

98.6918 12.4646 1
1

A  98.6081 12.4684 1
2

98.7005 12.5306 1

         

12.4684 1 98.6081 11
98.6918 12.4646

12.5306 1 98.7005 12

98.6081 12.4684
  1

98.7005 12.5306


  




 



                           

  

  

1
98.6918 12.4684 12.5306 12.4646 98.6081

2

   98.7005 1235.61866 1230.63731

   

   

                              

 
1

6.13862996 1.15172904 4.98135
2

       

  
1

0.00555092
2

  
 

 0.00277546    square degree    

13.2139651    square miles    

Based on the assumption of a degree being 69 miles, a 

square degree would be 4761 square miles.  That would 

give an area of 13.2139651 square miles. The area of 

the Universities triangle is about  13.2139651   square 

miles. 

C. Illustration 3 

There are so many beautiful islands in Tanintharyi   

Region, among them, the three islands; Marcus, Lampi 

and Nyaung Oo Phee are chosen to be finding the area 

between them. Marcus Island is the first island to 

become a popular destination in Myeik. It is a small but 

enchanting island with one long white-sanded beach. It 

is one of the most appreciated Islands of the archipelago 

as it allows for a full day of exciting activities and 

relaxation. Lampi Island also called Lanbi Kyun and 

Lambi Island is an island in the Mergui Archipelago, 

and known for 200 Moken people dead in a small island 

off Lanbi following the 2004 Indian Ocean earthquake 

and tsunami [6]. Nyaung Oo Phee Island is part of the 

Southern Mergui Archipelago and can be best reach 

from Kawthaung. Actually the island is named after one 

of the four famous warriors who won many wars for 

King Anawratha (Bagan Area). The objective of this 

illustration 3 is to calculate the area of the Islands 

Triangle of aforementioned three islands by using the 

rules of determinants. The coordinates given are 

estimate degrees in decimals of latitudes and longitudes.  

Let the area of the region between three universities be 

A3.   

 

Figure 3. Islands Triangle of Marcus, Lampi and 

Nyaung Oo Phee 

The vertices of the Islands triangle are Marcus 

(98.21038, 12.66296), Lampi (98.26415, 10.83904), 

and Nyaung  Oo Phee (97.98953, 10.07519) where the 

abscissa of (98.21038, 12.66296) is the estimate 

decimal degree of latitude of Marcus and the ordinate is 

the longitude. Let the area of the region between three 

islands be A3.   

3

98.21038 12.66296 1
1

A  98.26415 10.83904 1
2

97.98593 10.07519 1

               

10.83904 1 98.26415 11
98.21038 12.66296

10.07519 1 97.98593 12

98.26415 10.83904
  1

97.98593 10.07519


  




 



 

 
1

75.01799 3.52309 72.04343
2

      

  
1

0.54853
2

  
 

0.274265    square degree   

1305.775665    square miles    

Hence the area of the Islands triangle is about 

1305.775665 square miles. 
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IV. Conclusion 

In this paper, the areas of the most famous places 

are given and hence this paper can strongly support the 

travelling agencies. The applications of determinants 

either look fairly technical or deal with higher 

mathematical structures. This paper can also help the 

students who emphasizing to know the ways of 

calculation of the determinants for their practical fields. 
The reader may use the formula for finding the area of a 

triangle by setting up the coordinates as a 3×3 matrix 

and finding the absolute value of half the 

determinant. Based on the assumption of a degree being 

69 miles, a square degree would be 4761 square 

miles.  That would give an area of desired square miles. 
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Abstract: The numerical integration is the most popular 

way for obtaining the solution. Many different methods 

are applied to solve for numerical integration. This 

paper applied three different methods for a definite 

integral to get the approximation or smallest error value. 

An analysis of different methods provides much deeper 

insights into mathematical ideas and collection of data 

(approximations) can be extremely valuable. This paper 

is to focus the numerical results and determine or check 

out which method is the best to provide the result. 

Comparison of approximation values, Simpson’s 

rule/method is more effective and accurate for solving a 

definite integration rather than the other methods. This 

paper aims at teaching how to calculate and compare at 

the issue of approximating a definite integral and seek 

to obtain better approximation and better method to 

generate a more accurate estimate for the optimal 

solution. This minimum value of approximation 

represents the best method for numerical integration. 

Keywords: Numerical Integration, Numerical Analysis, 

Data-Comparison, Accuracy number, Accurate-result 

I. Introduction 

Calculus is used to improve the architecture not only 

of buildings but also of important infrastructures such 

as bridges. In electrical Engineering, Calculus 

(Integration) is used to determine the exact length of 

power cable needed to connect two substations, which 

are miles away from each other [1]. Numerical analysis 

is applied in the area of mathematics and computer 

science that creates, analyses, and implements 

algorithms for obtaining numerical solutions to 

problems involving continuous variables [3]. Such 

problems arise throughout the natural sciences, social 

sciences, engineering, medicine, and business. 

Advanced numerical methods are essential in making 

numerical weather prediction feasible. Therefore, the 

important of numerical integration plays a central role 

in real-world problems of engineering, mathematics, 

computer science, real-world projects and many other 

areas [4]. 

This paper applies on numeric methods for a 

definite integral. The main initial idea is to obtain 

approximations to the solutions of such definite integral 

in different methods. These approximations can be 

obtained from the formula/rule known as Rectangular 

Rule (Mid-point Method). While this rule is rather 

unstable and of little practical use, this paper focus on 

starting toward understanding more sophisticated 

method, namely, the Trapezoidal Rule which is more 

useful in practice. Then the Trapezoidal rule cannot 

provide more accurate approximation, this paper looks 

into the Simpson’s Rule which is a weighted average 

that results in even more accurate approximation. 

II. Evaluation Definite Integrals in 

Numerical Analysis (NA)  

The important steps in NA are as follows:   

1.Finding better approximation values. 

2.Finding better approximation Method. 

3.Generating a more accurate estimate to get the final 

answer. (Exact Value) 

III. Experimental Results of Numerical 

Integration Using Graphs in Three 

Different Methods  

This paper considers some numerical examples that 

will be performed by using graphs. The basic problem 

in numerical integration is to compute an approximate 

solution to a following definite integral to a given 

degree of accuracy [2]. 

   ∫  ( )  
 

 
 

If  ( ) is a smooth function integrated over a small 

number of dimensions and the domain of integration is 

bounded, there are many methods for approximating the 

integral to the desired precision [5]. 

For the experiment in numerical analysis, this paper 

applies the following different approximation methods. 

1.Rectangular Rule (Midpoint Rule) 

2.Trapezoidal Rule, and 

3.Simpson’s Rule 

 
Figure 1.  Geometric Interpretation of a Definite 

Integral 
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A. Rectangular Rule (Midpoint Rule) 

Numeric integration methods are obtained by 

approximating the integrand f by functions that can 

easily be integrated. The rectangular rule (also called 

the midpoint rule) is the simplest method in 

mathematics used to compute an approximation of a 

definite integral [9]. The midpoint rule approximates 

the area between the graph of f(x) and the x-axis by 

summing the areas of rectangles with midpoints that are 

points on f(x) and the midpoint rule produces an 

estimate that is somewhat close to the actual value of 

the definite integral [6]. 

Divide the interval ,   - into n pieces; each piece 

has the same width h=
   

 
. Then the n rectangles in 

Figure 2 have the areas  (  
 )    (  

 )   and the 

rectangular rule is  

 
Figure 2.   Rectangular Rule  

   ∫  ( )    , (  
 )   (  

 )    
 

 

 (  
 )-       .   

   

 
/. 

(a). By Graphically for Rectangular Rule  

           ∫
 

    

 

 
   

 

Let us calculate by Rectangular Rule with n=10. 

                  
   

 
 
   

  
     

 

Table 1. Computations for Rectangular Rule 

 

 

 

 

 

 

 

   ∫ ( )    , (  
 )   (  

 )     (  
 )-

 

 

 

  ∫
 

    
      ,                             -

          

 

 

 

 

Figure 3.  Graphical Solution for Rectangular Rule 

1) Algorithm for Rectangular (        
   

  
      

 )  

 The algorithm computes the integral   

∫  ( )  
 

 
 from given values     (  )  at 

equidistant                         

where   
   

 
 and in each subinterval approximate 

  by the constant  (  
 )  by the value of   at the 

midpoint   
  of the     subinterval. 

INPUT:         
     

      
  

OUTPUT: Approximate value  ̃ of  . 

Compute Midpoint    
  

       

 
 

Set  (  
 )    

  

Sum    
     

      
  

   
   

 
 

  ̃=h[Sum]. 

 OUTPUT  ̃. Stop. 

End RECTANDULAR. 

B. Trapezoidal Rule 

The Trapezoidal Rule is generally more accurate to 

determine the area under the graph by approximating it 

to that of a trapezoid and calculating its area. Then the 

area under the curve f between a and b is approximated 

by n trapezoids of areas [5]. 

   ∫ ( )    [
 

  
 ( )   (  )   (  )   

 

 

  (    )  
 

 
 ( ) ] 

 
 

 
, ( )   (  )-     

 

 
, (  )

  (  )-    
 

 
, (    )   ( )-  

j   
  

 (  
 )  

 

  (  
 ) 

 

1 0.05 0.997506 

2 0.15 0.977995 

3 0.25 0.941176 

4 0.35 0.890869 

5 0.45 0.831601 

6 0.55 0.767754 

7 0.65 0.702988 

8 0.75 0.640000 

9 0.85 0.580552 

10 0.95 0.525624 
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Figure 4.  Trapezoidal Rule  

 

(b) . By Graphically for Trapezoidal Rule 

Let us calculate   ∫
 

    

 

 
    by Trapezoidal Rule 

with   n=10. 

                   
   

 
 
   

  
     

Table 2. Computations for Trapezoidal Rule 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( )   ( )           

 

 ( )=  ( )  0.5 

 Area is     ∫  ( )    0
 

  
 ( )   (  )  

 

 

 (  )     (    )  
 

 
 ( ) 1                                                  

    0
 

  
(     )           1 

 = 0.7849813 

 

 
 

Figure 5.  Graphical Solution for Trapezoidal Rule 

1) Algorithm for Trapezoidal(                 ) 

This algorithm computes the integral   ∫  ( )  
 

 
 

from given values     (  )  at equidistant    

                     and   
   

 
. 

INPUT:                  

OUTPUT: Approximate value  ̃ of  . 

Compute          

                                

                   
   

 
 

                    ̃   ,
 

 
     - 

OUTPUT  ̃.Stop. 

End TRAPEZOIDAL. 

C. Simpson’s Rule 

Simpson’s rule (Simpson’s 1/3 rule) is a method for 

numerical approximation of definite integrals and 

parabolas are used to approximate each part of the 

curve [7]. We divide the area into n equal segments of 

width     Simpson’s rule actually gives exact results 

when approximating integrals of polynomials and 

approximates the area to that under a quadratic 

polynomial [8]. Piecewise quadratic approximation will 

lead to Simpson’s rule, which is of great practical 

importance because it is sufficiently accurate for most 

problems, but still sufficiently simple [6]. 

To derive Simpson’s rule, we divide the interval of 

integration       into an even number of equal 

subintervals, say, into n=2m subintervals of length 

h=(b-a)/2m, with   ( )               (  )  We 

now take the first two subintervals and approximate f(x) 

in the interval               

By the Lagrange polynomial   ( ) through  

(     ) (     ) (     ) where     (  ) 

  ( )  
(    )(    )

(     )(     )
  

  
(    )(    )

(     )(     )
  

 
(    )(    )

(     )(     )
    

      The denominators of the above equations are 

              , respectively. Setting     
    

 
 , we 

have                (    )  (   )  

       (    )  (   )  

      And we obtain 

j     (  )  
 

    
  

1 0.10 0.990099 

2 0.20 0.961538 

3 0.30 0.917431 

4 0.40 0.862068 

5 0.50 0.800000 

6 0.60 0.735294 

7 0.70 0.671141 

8 0.80 0.609756 

9 0.90 0.552486 

 Sum 7.099813 
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  ( )  
 

 
 (   )   (   )(   )  

 
 

 
(   )    

∫  ( )   ∫   ( )    (
 

 
   

 

 
   

 

 
  )

  

  

  

  

 

 
Figure 6. Simpson’s Rule 

A similar formula holds for next two subintervals 

from    to   , and so on. By summing all these m 

formula we obtain Simpson’s rule 

∫  ( )   
 

 
(                       

 

 

           ) 
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Let us calculate  by Simpson’ Rule with n=10. 

   
   

 
 
   

  
     

Table 3. Computations for Simpson Rule 

 

 

 

 

 

 

 

 ( )= ( )       1.000000 

 ( )= ( )       0.5  

  ∫ ( )

 

 

  
 

 
(                

                  ) 

 
  

 
*(     )   (              )   (   

          )} 

  
   

 
*     (        )   (        )+

          

 

Figure 7.  Graphical Solution for Simpson’s Rule 

1) Algorithm for Simpson (                  ) 

This algorithm computes the integral   ∫  ( )  
 

 
 

from given values     (  )  at equidistant    

                       and   
   

  
. 

INPUT:                   

OUTPUT: Approximate value  ̃ of  . 

Compute           

                                 

                                 

                   
   

  
 

                    ̃  
 

 
(          ) 

OUTPUT  ̃.Stop. 

End SIMPSON. 

For Exact Value  

     ∫
 

    

 

 
   

      ,      - 
  

                    

              

j     (  )  
 

    
  

1 0.10 0.990099 

2 0.20 0.961538 

3 0.30 0.917431 

4 0.40 0.862068 

5 0.50 0.800000 

6 0.60 0.735294 

7 0.70 0.671141 

8 0.80 0.609756 

9 0.90 0.552486 

 Sum 7.099813 
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IV. Consideration of Results in Different 

Methods 

The comparison- figures and table for the best result 

are as follows: 

 

Figure 8. Comparison between Midpoint Rule and 

Simpson's Rule 

 
Figure 9.  Comparison between Trapezoidal and 

Simpson’s Rule 

 
Figure 10. Comparison between Three Results from 

Three Different Rules/Methods 

Table 4. Comparison between Exact Value and 

Numerical Results 

Method Exact 

Value 

Numerical 

Result 

Error 

Rectangular 0.785398 0.785606 -0.000208 

Trapezoidal 0.785398 0.784981 0.000417 

Simpson 0.785398 0.785398 0 

The above tables and figures show that the results 

cited for Simpson’s Rule actually involve accurate 

answer for exact value than the other rules. In 

comparison, the result from Simpson’s rule is much 

better than the Trapezoidal rule, whereas the number of 
operations is nearly the same in both cases. Collection 

the results for the three different rules are allowed to 

compare the relative effectiveness of each. This process 

is now focused on the priceless value of Simpson’s rule 
which gives the best accuracy number to get the exact 

value. Therefore, it is conclude that of the three 

methods considered, Simpson’s rule is the more 

effective than others, the best method. 

V. Conclusion 

The main objective of this paper is to formulate the 

best method by comparing different approximation 

values. This paper derives more accurate for a fixed 

number of subdivisions on the intervals. It is proved 

that Simpson’s rule gives more accurate for exact value. 

Building on data/ approximation from the given integral 

and then comparing the results can look a better and 

more effective numerical rule for the definite integral.  

This paper can promote teaching pedagogies for 

Faculty of Computational Members and help supports 

for the students who need to do their graduation thesis. 

So, it is proved how much the accurate rule is important 

in Numerical Integration in Engineering Mathematics 

and very useful in many other fields to calculate the 

required objective or the best technique. All students 

can be able to develop their problem-solving skills on 

numerical integration to solve verification problems in 

different methods by using simple graphs. 
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Abstract: The purpose of this paper is to find the 

optimal cultivation plan to devote how many acres for 

each crop at the study area. Satisfying some restrictions 

with the objective to maximize the total net return based 

on some constraints which are usable land, water 

allocation and acreage for each crop. In this paper, a 

Linear Programming model with the objective function 

and subject to the constraints  which are constructed by 

using the crops data which are summer rice, monsoon 

rice, green gram(summer), green gram(monsoon), 

peanut(monsoon), peanut(winter)  is used to find this 

optimal cultivation plan. The data presented in this 

paper are the case study conducted at Thu Kaung Te 

Area, located in Nyaung Oo township of dry zone of 

Myanmar. This area is doing electric water pumping 

irrigation project. This paper presents the optimal 

solution by using excel solver to solve this method. It 

also aims to help planning to promote agricultural 

production for the upcoming year.  

Keywords: Linear Programming model, maximize net 

return, optimal cultivation plan, excel solver.  

I. Introduction 

Myanmar is an agricultural country. Most of the 

people in the country work in agriculture which is an 

essential part in living life. Nowadays, various kinds of 

crops in this country are cultivated in a systematic 

manner to export a wide variety of crops to foreign 

countries, increasing the country's foreign exchange 

income. Irrigation is the application of controlled 

amounts of water to plants at needed intervals for the 

purpose of agricultural production. It is helpful to large 

extent to grow agricultural crops in dry areas during the 

periods of less than average rainfall. Effective irrigation 

will increase in agricultural production and productivity 

depends, to a large extent, on the availability of water 

[1]. 

Central Myanmar is a low rainfall area. However, 

since Thu Kaung Tal area is located on the east bank of 

the Ayeyarwaddy River, and also located in the area of 

the Government river project, irrigation system is used 

extensively in farmland under cultivation in all three 

climates instead of rainfall. This Region has (1052) 

acres of available irrigable land. The crops suit for this 

region include winter crops such as peanut and maize, 

summer and monsoon crops such as rice, green gram 

and sesame. To give a maximum profit for the farmers 

from that area, it is intended to use the best cropping 

pattern with linear programming for approximate 

calculation. Based on last year's crop and yield list, it is 

aimed to suggest optimal planning for the coming year. 

 

Figure 1. Location Map of the Thu Kaung Te Area, 

Electric Water Pumping Irrigation Projects 

II. Linear Programming Model 

 Linear programming is a mathematical technique 

used in Operation research to obtain an optimum 

solution. It deals with the problem of allocating finite 

limited resources among different competing activities 

in a best optimal way. Linear Programming is the 

analysis of problems in which objective is either to 

maximize the profit or to minimize the cost [5]. 

Solutions based on the feature and characteristics of 

the actual problem or situation can be generated by 

using Linear programming model.  It can also be applied 

in many problems such as profit planning problem, 

transportation problem, diet problem, scheduling 

problem, agriculture problem and so on. In agriculture 

sector, this model can be used for crop rotation pattern, 

food crop, fertilizer minimization to improve farm 

economic and farm management. All the mathematical 

functions in this model are required to be linear 

functions but non-linear functions. Linear programming 

is formulated by an objective function and a set of 

constraints. The objectives and constraints of this model 

can be expressed in the set of decision variables and the 

form of linear relation [6]. In this study, limited 

resources are usable land, water allocation, acreage for 

each crop and our activity is aim to know how many 

acres are plant for each crop. 
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A. Standard Form of the Model and Other 

Forms 

Interpretation for the general problem of allocating 

resources to activities, 

Z be the value of overall measure of performance. 

   be the level of activity j (for j _ 1, 2, . . . , n). 

  be the increase in Z that would result from each 

unit increase in level of activity j. 

  be the amount of resource i that is available for 

allocation to activities (for i _1, 2, . . . , m). 

   be the amount of resource i consumed by each unit of 

activity j. 

Then in this model the problem can be express in terms 

of making decisions about the levels of the activities, so 

x1, x2,.....  xn are called the decision variables.  

Standard form of the model; 

objective function, 

 Maximize Z =      +      +….+             (1) 

subject to the restrictions, 

       +      +…. +                        (2) 

       +      +…. +           

 :    : 

       +      +…. +                       (3) 

Other form of the model; 

 (i). Minimizing rather than maximizing the objective 

function: 

 Minimize Z =      +      +….+              (4) 

 (ii). Some functional constraints with a greater-than-or-

equal-to inequality: 

       +      +…. +                        (5) 

for some values of i. 

 (iii). Some functional constraints in equation form: 

       +      +…. +       =                 (6) 

for some values of i. 

(iv). Deleting the non-negativity constraints for some 

decision variables:    unrestricted in sign for some 

values of  j[2]. 

B. Solution of the Model 

Linear programming problems can be solved by 

graphical method which for two decision variables and 

simplex method which for more than two decision 

variables. An unknown quantity representing the 

decision variable is the solution. Two types of solution 

are feasible and infeasible solution. If the solution, it is 

satisfied all the constraints this solution is called feasible 

solution and if not called infeasible solution. A feasible 

solution that has the most favorable value of the 

objective function is called the optimal solution. The 

Excel Solver can quickly apply the simplex method to 

find an optimal solution for the model [2]. 

III. System Implementation 

In this study, based on the choice of five different 

kinds of the cultivating crops data of the Thu Kaung Ti 

Area and applied it to build a linear programming model 

to determine the optimal cropping pattern. The variables 

are the area of each crop and the objective function is 

subject to the three constraints such as usable land, 

water allocation and acreage for each crop. The crops 

data (2018-2019) of the Thu Kaung Ti area are 

presented by Department of Agricultural (DOA) and 

given in the following table 1, 2 and 3.[Summer 

(S),Monsoon  season (M), Winter(W)][3]. 

Table 1. Resource Data for the Thu Kaung Ti Area 

 

Total income = Yield (tin) × Market price of the  

  produce  (Ks/tin)                             (7) 

Net Profit =Total Income –Total cost of cultivation   (8) 

                                             [4] 

Table 2. Net Profit for Selected Crops 

 

Crop 

Yield 

(tin) 

Selling 

prize 

(kyat/tin) 

Net 

profit 

(kyat) 

Summer rice 96 6000 196500 

Monsoon rice 87.41 6500 198665 

Green gram(summer) 14.81 30000 284300 

Green gram(monsoon 

season) 
10.24 30000 101700 

Peanut(monsoon 

season) 
38 13000 128000 

Peanut(winter) 30 12000 64000 

a Max 

Quota 

(acres) 

Water 

consumption 

(acre feet/ 

acre) 

Net 

profit 

(kyats/ 

acre) 

Rice(S) 97 8 196500 

Rice(M) 290 8 198665 

Green gram(S) 368 2 284300 

Green gram(M) 65 2 101700 

Peanut(M) 95 2 128000 

Peanut(W) 90 2 64000 
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Table 3. Cost of Cultivation per Acre 

 

Table 4. Cost of Cultivation Process per Acre 

Table 5. Cost of Cultivation Process per Acre 

 

All the data in table 1, 2 and 3 was used to formulate the 

linear programming model. 

A. Mathematical Formulation for the Optimal 

Cultivation in Thu Kaung Ti Area 

According to the data from Department of 

Agricultural (DOA), 

Let decision variables    be the acres to devote to 

summer rice, monsoon rice, green gram (summer), 

green gram (monsoon season), peanut (monsoon) and 

peanut(winter) respectively. The Objective is to 

maximize the total net return to the cultivators of 

agricultural crops. According to equations (1),(2),(3); 

Z be the total net return.(thousands of kyat) 

Max Z = 196.5   + 198.665    + 284.3    + 101.7    + 

 128    + 64                    (9) 

Subject to the constraints are 

Crop Land 

prepa

ration 

Crop 

Manag-

ement 

Harve-

sting 

&Thre-

shing 

Input(che-

mical 

fertilizer, 

organic 

fertilizer, 

seed)  

Rice 

(S) 

73500 125000 50000 131000 

Rice 

(M) 

73500 115500 50000 130500 

Green 

gram 

(S) 

20500 40500 50000 49000 

Green 

gram 

(M) 

64000 48000 20000 73500 

Peanut 

(M) 

45000 55500 88000 177500 

Peanut 

(W) 

42500 38000 52500 163000 

Agronomic 

Practices 

Rice(S) Rice(M) Green 

Gram(S) 

1.Land 

Preparation 

   

Ploughing (animal 

&machine) 

20000 10000 8000 

Harrowing 

(animal 

&machine) 

30000 30000 8000 

Weeding 4500 4500 2000 

Seed broadcasting 6500 6500 - 

General cost 12500 12500 2500 

total 73500 73500 20500 

2.Crop 

management 

   

transplanting  cost 65000 65000 40500 

plant management 

cost 

60000 50500 - 

total 125000 115500 40500 

3.Harvesting 

&Threshing 

50000 50000 50000 

4.Input    

Seed 15000 15000 16000 

Water tax 9000 6000 3000 

Organic fertilizer 25000 25000 20000 

Chemical fertilizer 82000 84500 10000 

total 131000 130500 49000 

Agronomic 

Practices 

Green 

Gram(M) 

Peanut(

M) 

Peanut(

W) 

1.Land 

Preparation 

   

Ploughing (animal 

&machine) 

40000 20000 20000 

Harrowing 

(animal 

&machine) 

20000 20000 20000 

Weeding 4000 - - 

Seed  broadcasting - - - 

General cost - 5000 2500 

total 64000 45000 42500 

2.Crop 

management 

   

transplanting  cost 48000 13000 13000 

plant management 

cost 

- 42500 25000 

total 48000 55500 38000 

3.Harvesting 

&Threshing 

20000 88000 52500 

4.Input    

Seed 18000 120000 110000 

Water tax - - - 

Organic fertilizer 15000 13500 25000 

Chemical fertilizer 40500 44000 28000 

total 73500 177500 163000 
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For usable land, 

  +   +   +    +   +     1052                              (10) 

For water allocation, 

8   + 8   + 2   + 2    + 2   + 2     4332            (11) 

For limit of acreage for each crop, 

    97,     290,     368,     65,     95,       

    90                                 

(12 to 17) 

non-negativity constraint,        0   for  i = 1,2,3,4,5,6 

B. Using the Excel Solver to Solve the Model 

Solver is a tool which uses the simplex method to 

find an optimal solution. The Solver tool is included in 

Microsoft Excel. Before using Solver, objective function 

and its value, each functional constraint and each 

decision variable need to be included on the spreadsheet. 

Start to run the Solver by choosing “Solver” in the Tools 

menu. The Solver dialogue box is appear. The value of 

the objective function is being specified in the “Target 

Cell”. The “Changing Cells” are the cells containing the 

values of the decision variables. 

step 1. Choose solver tool in the tools menu. 

step 2. Type the value of the objective function in the 

 “Target Cell” and the values of the decision

 variables in the “Changing Cells”. Max also 

 has been selected. Click "Add." Then 

 "Add Constraint" appear.  

step 3. All Constraints are specified in the "Add 

 Constraint" box. Click on Add to bring up a 

 new constraint dialogue box. Click OK. Then 

 the Solver Option dialogue box appear. 

step 4. Clicking on the Options button to specify the 

 solving method, linear programming. Then 

 click on Solve in the Solver dialogue box [2]. 

      

 
Figure 2. Excel Solver Spreadsheet 

 

Figure 3. Solver Dialogue Box after Specifying the 

Entire Model in term of the Spreadsheet 

IV. Optimum Solution 

The optimum cultivation of crops result is obtained 

after solving the linear programming model by excel 

solver and express in Figure 4.  

 

Figure 4. Spreadsheet after Solving the Problem 

From the result, the optimum solution for the firm is 

97, 290, 365, 65, 95 and 90  with the acres to devote to 

summer rice, monsoon rice, green gram (summer), 

green gram (monsoon season), peanut (monsoon) and 

peanut(winter) respectively. The total net return is 

376518 kyats. 

V. Conclusion 

The improvement of the region depends on 

Agriculture, especially depends on water and land 

resources. The provision of land and water for irrigation 

in right time and right quantity for various crops is the 

major role for the optimum agricultural production. 

Hence, the suitable planning and management process 

of water resources project and appropriate technology 
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are required. The present study makes effort to develop 

different crop planning strategies which increase 

productivity with maximum net benefits.  

Compared to the reference data (2018-2019) from 

the Department of Agricultural (DOA) with the result 

data, it can be concluded that the farmers in this region 

should more plant monsoon rice, green gram (summer) 

to maximize their net return. The selection of optimum 

cropping system is a scientific and professional 

challenge. Therefore, it is believed that the Liner 

Programming model can be used to determine the 

optimal solutions for problems such as product mix 

Problem, blending Problem, transportation Problem 

and so on. 
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Abstract: The aim of this work was the understanding 

of the mechanism that gave place to the improvement of 

the transfer characteristics of lead-based titanate TFT 

(Thin Film Transistor), in order to allow their 

application in one transistor of FeRAM (Ferroelectric 

Random Access Memories). The transfer characteristic 

graphs were parabolic variation nature. The m
th

 power 

of IDS was evaluated and the values were not much 

difference for all thin film transistor cells. (ID)
1/m

 
and 

VGS characteristics were also analyzed for identifying 

the transconductance values. According to the results 

obtained, the fabricated cells were said to be n-channel 

E-mode one transistor of FeFET (Ferroelectric Field 

Effect Transistor).  

Keywords:   PTA, Lead-based titanate, FeRAM,  m
th

 

power, Transfer character, Transconductance.  

I. Introduction 

The ferroelectric films have been studied for           

FeRAM (Ferroelectric Random Access Memories) 

application. Particularly, the FET (Field Effect 

Transistor) type memory has received great attention of 

a next generation memory.  The field effect transistor 

type ferroelectric memory has been expected to enable 

capability of multi-application integrated circuit card 

and portable terminal unit. [1, 2] 

II. Procedure of Experimental 

 The raw materials of PbO, TiO2, and Al2O3 were 

chosen as starting materials. These powder materials 

were weighted and mixed to get the chemical formula 

PbTi1-x Al x O3 (x= 0.10 mole %). Then, a few amount 

of acetone was added into the mixture and stirred with 

glass stirrer to be homogeneous. The primary           

ball-milling was carried out for 30 minutes. The 

homogeneous powder was sintered at 700ºC for 1 hour 

in O2 atmosphere.  The secondary ball-milling was 

performed to get crystalline powder.  It was mixed with 

2-methoxyethanol solvent to change into liquid phase 

and refluxed up to 100ºC for 30 minutes.  After drying, 

it became precursor solution and ready to deposit onto 

desired substrate. [3, 4]   

The p-type Si(100) orientations were chosen as 

starting substrates to get n-channel TFTs.  They were 

cleaned with a dilute solution of HF:DIW (1:5), acetone 

and methyl alcohol to remove native contamination and 

dried at room temperature. SiO2’s were thermally 

deposited on all p-type Si(100) wafers.  The middle 

zones of the insulating layers grown on Si wafers were 

covered with wax and their ends were etched with 

HF:DIW (1:3) to remove SiO2 layers totally. To 

fabricate the source (S) and drain (D) regions, n-type 

phosphorus was deposited on these layers, annealed at 

550ºC for 3 hours. To form the gate (G) region, the 

precursor solutions were spin-coated onto middle zones 

of the substrates while S and D regions were masked 

with wax. [5, 6]   

To define the thin layers, the cells were heated at 

500ºC, 550ºC, 600ºC, 650ºC, and 700ºC for 1 hour.  

Copper (Cu) electrodes were attached with S, G and D 

regions and back-side of the Si-wafer.  In this paper was 

involved with the transfer characteristics of ferroelectric 

field effect transistor with PTA gated material.  The 

schematic representation of preparation for PTA 

ferroelectric field effect transistor was shown in figure 1. 

[7]  

 

 

Figure 1. Block Diagram of Thin Film Transistor 

with PTA Gated Material 

mailto:drhsanlwin2012@gmail.com
mailto:drnunulwin7@gmail.com
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III. Results and Discussion 

 For the transfer characteristics, the drain to source 

current flow and gate to source voltage variation were 

measured at the saturation mode and shown in       

figure 2(a ~ e).   

 

                     
                     (a) 500C                                                          (b) 550C 
 

 

                   
                      (c) 600C                                                       (d) 650C 

 
   (e) 700C 

 

Figure 2(a  e). Transfer Characteristics of TFT 

at Different Temperatures 

The drain current was exponentially enhanced with 

increasing gate to source voltage at the fixed drain 

voltage.  At the low gate voltage region, I ~ V variation 

was formed and I ~ V
2
 variation was caused at high gate 

voltage region. Threshold voltages were 5.5V, 5.3V, 

5.2V, 5V and 4.5V for respective cells. The calculated 

m
th

 power values were 2.46, 2.31, 2.29, 2.12 and 2.34 

for respective cells from the ID = k(VGS - VTH)
m
.  The 

VTH   and m
th

 power were listed in Table 1. 

 

Table 1. VTH and m
th

 Power of TFT at Different 

Temperatures 

Process Temperatures 

(C) 

VTH 

(V) 

m
th

 power 

500 5.5 2.46 

550 5.3 2.31 

600 5.2 2.29 

650 5.0 2.12 

700 4.5 2.34 

 

Temperature dependence of VTH and m
th

 power were 

also plotted at figure 3. 

 
 

Figure 3. Temperatures Dependence of VTH and m
th

 

Power for PTA Gated TFT 

To find the transconductance values of fabricated 

cell, (ID)
1/m

 ~ VGS variation was studied and shown in 

figure 4(a ~ e). All variations were found to be linear 

relationship. The transconductance value gm was 

obtained from the slope of linear graph                        

(gm = IDS/VGS). The calculated transconductance 

values were listed in Table 2. The dispersion of gm with 

different process temperatures was shown in figure 5. 

To check the device quality, mobility (µn) was also 

observed at different process temperatures. The change 

in µn with different process temperatures was shown in 

figure 6. These values were collected in Table 3. The 

maximum current densities (JD, max) were also observed 

1.12 Acm
-2

, 1.4 Acm
-2

, 1.78 Acm
-2

, 2.18 Acm
-2

 and 

2.64 Acm
-2

 respectively. These values and threshold 

voltage (VTH) were expressed with different 

temperature in Table 4. 

 

       
                       (a) 500C                                                                      (b) 550C 
 

 

          
                         (c) 600C                                                                          (d) 650C 

 
          (e) 700C 

 

Figure 4(ae). Transconductance Characteristic of  

                 TFT at Different Temperatures 
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Table 2. gm of  TFT at Different Temperatures 

Process Temperatures 

(C) 

gm 

(mA/V) 

Standard 

Error 

500 0.0444 0.0048 

550 0.0473 0.0051 

600 0.0478 0.0051 

650 0.0002 0.0001 

700 0.0514 0.0055 

 

 

Figure 5.  Temperatures and Transconductance 

Values for PTA Gated Material 

 

 

Figure 6. Change in Mobility with Different 

Temperatures 

 

Table 3. Mobility(µn) at Different Temperatures 

Samples 

 

µn 

(cm
2
/V-s) 

PTA (500C) 0.4449 

PTA (550C) 0.4939 

PTA (600C) 1.1676 

PTA (650C) 0.6948 

PTA (700C) 1.5900 

 

Table 4. VTH and JD, max at Different Temperatures 

Samples 

 

VTH 

(V) 

JD, max 

(A/cm
2
) 

PTA (500C) 5.5 1.12 

PTA (550C) 5.3 1.40 

PTA (600C) 5.2 1.78 

PTA (650C) 5.0 2.18 

PTA (700C) 4.5 2.64 

IV. Conclusion 

The transfer characteristics of the Al modified 

PbTiO3 thin film transistor were studied.  Processing 

parameters were systematically observed in this study. 

The PTA epilayer were successfully deposited on n
+
 

introduced Si substrate using spin-casting method. As 

the transfer characteristics, the variation of ID ~ VGS and 

ID ~ VGS
2
 were caused at low and high gate voltage 

regions on transfer curve for all fabricated cells. 

According to the m
th

 power measurement, it was 

obvious that ID was directly proportional to (VGS)
m=2

 

and revealed the parabolic nature of transfer curve. The 

gm was obtained from (ID)
1/m

 
~ VGS linear relationships 

and these values were accepted for ferroelectric field 

effect transistor field. Mobility of all fabricated thin 

film transistor were observed and found to be within the 

range of accepted values for one transistor of 

ferroelectric random access memories. The thin film 

transistor has the highest µn at 700ºC. 
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Abstract: The solid state sintered and rapid thermal 

annealed lithium (Li 1mol%, 2mol%, 3mol%, 4mol% 

and 5mol%) doped zinc oxide ceramics are presented. 

Li2O and ZnO are used as starting materials. The zinc 

oxide ceramics with various lithium contents are 

prepared by solid state sintering method and rapid 

thermal process. The lithium doped zinc oxide are 

mixed in desired stoichiometric compositions and 

ground by agate mortar for 6 hours. After that, the 

mixtures are annealed at 500C, 550C, 600C, 650C 

and 700C for 3 hours respectively. The X-ray 

diffraction (XRD) technique is used to determine the 

structural and phase formation of lithium doped 

ceramics. From the XRD analysis, temperature 

dependent of structural properties (such as lattice 

parameters, lattice micro strain, crystallite size) and 

covalent bond length are examined.   

Keywords: zinc oxide ceramics, Li, XRD technique, 

annealed temperature, structural properties.   

I. Introduction 

The zinc oxide has unique physical and chemical 

properties, like high chemical stability, high 

electrochemical coupling coefficient, broad range of 

radiation absorption and high photo stability is 

multifunctional material. In materials science, the zinc 

oxide is classified as a n-type semiconductor, whose 

covalence is on the boundary between ionic and 

covalent semiconductors [1, 2, 3]. A broad energy band, 

high bond energy and high thermal and mechanical 

stability at temperature make it attractive for potential 

use in electronics, optoelectronics and laser technology. 

The piezoelectric and pyro-electric properties of zinc 

oxide mean that it can be used as a sensor, converter, 

energy generator and photo-catalyst within hydrogen 

production [4, 5]. To realize the optoelectronic devices, 

an important issue is a fabrication of low resistance      

p-type zinc oxide with high hole concentration. 

Recently, p-type zinc oxide was reported to be 

achievable with lithium impurities, although p-type 

conduction is very sensitive to the growth conditions   

[6, 7]. In this study, solid state sintered and rapid 

thermal annealed lithium doped zinc oxide ceramics 

were reported. Processing parameters were reported. 

The processing parameters were systematically 

investigated and optimized. The XRD technique was 

used to study the structural properties and phase 

formation of the lithium doped zinc oxide ceramics [9, 

10]. 

II. Experimental Procedure 

 The A-grade Li2O and ZnO were used as starting 

materials in this study. The Li2O and ZnO were mixed 

according to the equation Zn(1-x) and Li(x) O, where    

x = 0.01, 0.02, 0.03, 0.04 and 0.05 respectively. The 

mixture was grinded by the agate mortar for each           

4 hours and heat treated at 600C for each 3 hours.  

All heat treatment schedules were rapid thermal 

annealing processes. After that, the XRD technique was 

carried to examine the structural properties and phase 

formation of ceramic samples. Ceramic samples were 

scanned from 10 to 70 in diffraction angle, 2 with 

scanning speed of 0.01 per second.  

The diffraction patterns were recorded at room 

temperature using CuK (=1.5408A) radiation and 

applied voltage and current were set to be 40 kV and 50 

mA respectively. From the XRD analyses, the variations 

of dopant material concentrations with lattice 

parameters, crystallite sizes, lattice micro strains and 

bond lengths were examined. 

III. Results and Discussion  

The X-ray diffraction patterns of the zinc oxide 

ceramics with different lithium are doped shown in 

figure 1.  

 
Figure 1. XRD Spectra of ZnO Ceramics with 

Different Li Doped 

The peak search algorithm is used to determine the 

unknown peaks in this study. Only diffraction peaks 

corresponding to reference hexagonal wurtzite zinc 

oxide (99-0111 > JCPDS file) are studied. The single 
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phase polycrystalline zinc oxide structure with no 

external peaks is found. A shift of 101 peak maximum 

position is observed in all spectra. [13, 14] 

In this case, doping concentration of Li is smaller 

than solubility limit of lithium in zinc oxide. Therefore 

lithium (with larger ionic radius 0.76A) partially 

occupied into zinc (with ionic radius 0.74A) site in host 

zinc oxide structure. Lattice parameters and lattice 

distortions are calculated and listed in table 1. The 

crystallize sizes and lattice micro strains are determined 

and listed in table 2. 

Table 1. List of Lattice Parameters  

     and Lattice Distortion 

Molar 

concentration 

(%) 

Lattice 

parameter 

“a” (A) 

Lattice 

parameter 

“c” (A) 

Lattice 

distortion  

 

Li 1mol 

 

3.2406 

 

5.2124 

 

1.6084 

 

Li 2mol 

 

3.2457 

 

5.2078 

 

1.6045 

 

Li 3mol 

 

3.2498 

 

5.2009 

 

1.6003 

 

Li 4mol 

 

3.2551 

 

5.1956 

 

1.5961 

 

Li 5mol 

 

3.2663 

 

5.1876 

 

1.5882 

 

Table 2. List of Crystallite Size, Lattice 

Micro Strains and Bond Lengths 

Molar 

concentration 

(%) 

Crystallize 

size   

(nm) 

Lattice 

micro 

strains   

Bond 

length 

(A)  

 

Li 1mol 

 

57.96 

 

1.94×10
-3

 

 

1.9632 

 

Li 2mol 

 

76.57 

 

1.47×10
-3

 

 

1.9665 

 

Li 3mol 

 

54.21 

 

2.08×10
-3

 

 

1.9682 

 

Li 4mol 

 

52.17 

 

2.16×10
-3

 

 

1.9705 

 

Li 5mol 

 

60.95 

 

1.85×10
-3

 

 

1.9743 

 

Then the covalent bond lengths between Zn and O 

for corresponding Li contents are computed, and also 

listed in table 2. The reported values of „a‟ and „c‟ of 

pure zinc oxide are 3.2498A and 5.2009A 

respectively. Bond length of zinc oxide structure is 

determined by using the following equations: 

0.25
2c3

2a
uparameter,Position                      (1) 

 

2c

2

u
2

1

3

2a
LengthBond 








                   (2) 

The reported value of bond length of pure zinc oxide 

is 1.9778A. The figure 2 shows the dependence of 

dopant concentration on lattice parameter. Variation of 

dopant concentration with lattice distortion is shown in 

figure 3. There are no considerable changes in structural 

properties of lithium doped zinc oxide versus pure zinc 

oxide structures [11, 12]. The covalent bond lengths 

depend on many factors, such as bond strength, bond 

dissociation energy, electron affinities, sizes of atoms in 

the bond, differences in their electronegativity value and 

the overall structure of the molecule. In this study, the 

longer bond length has the lower the bond energy. 

 

Figure 2. Dependence of Dopant Concentration with 

Lattice Parameters 

 

Figure 3. Variation of Dopant Concentration with 

Lattice Distortion 
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IV. Conclusion 

 The ferroelectric different lithium doped zinc oxide 

ceramic capacitor was prepared and structural properties 

were investigated in this paper. XRD analysis is the 

important of structural properties. From the XRD 

analysis, the small molar concentration of lithium was 

depended on the following: (i) the lattice parameter „a‟ 

is small, (ii) the lattice parameter „c‟ is large, (iii) the 

crystallize size is small, (iv) the micro strain is large,  

(v) the bond length is small, (vi) the lattice distortion is 

large. These results are quite acceptable and reliable. 

The lithium doped zinc oxide exhibits ferroelectric, 

piezoelectric and optoelectronic properties. Therefore, 

lithium doped zinc oxide is a suitable for memory 

device, piezoelectric transducer and optoelectronic 

device application. 
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Abstract: The present investigation is aimed at the 

development of water quality indices (WQIs) to assess 

water quality of rual area at Hpa-an district and Hpapun 

district, Kayin state in Southern part of Myanmar. Three 

water samples were collected from the study area. (6) 

kinds of various physico-chemical parameters such as 

pH, electrical conductivity (EC), hardness, turbidity, 

total dissolved solid (TDS), alkalinity and (7) sorts of 

elemental concentration like cadmium, lead, copper, 

zinc, potassium, sodium and calcium were analysed and 

computed WQIs for all water samples to determine the 

quality of water in this area. This study is the effort with 

respect to quality management of both surface water and 

ground water in two districts of Kayin State situated in 

Southern Myanmar. WQI was found to be 138.782 for 

sample-1 and 109.188 for sample-2 showing clearly that 

these two water samples are not good condition in 

accordance with the rating of water quality for drinking 

purpose but 27.014 for sample-3 is good for drinking. 

Keywords: Water Quality Indices (WQIs), physico 

chemical parameters, elemental concentration. 

I. Introduction 

Water plays vital role of various sectors of Earth’s 

ecosystem. It is essential for the survival of living 

beings and is an excellent indicator of environmental 

change [6]. In its purest form, water is     odorless, 

colorless   and tasteless. The various sources of water 

pose the greatest risk to human health due to 

contamination of solid and human waste, effluents from 

chemical industries and dissolved gases. 

Drinking water is obtained from a variety of sources 

like wells, rivers, lakes, reservoirs, ponds etc. Water 

pollutants mainly consist of heavy metals, micro- 

organisms, fertilizers and thousands of toxic organic 

compounds. The objective of this investigation is to 

discuss the suitability of water for the daily use of local 

people based on the physico-chemical data with 

reference to drinking water standards and computed 

WQI values. The goal of water quality index (WQI) is 

valuable and effective to interpret the whole water 

quality status into a single term that is very useful to 

meet the concerned issues. Water quality refers to 

different physico-chemical parameters for testing and 

analysis. To compute WQI values of three water 

samples in selected area, concentration of some metals 

and physico-chemical parameters were made 

experimental measurements in two laboratories at 

Yangon. 

II. Material and Method 

The workflow of the whole study was shown in 

Figure 1.  

 

Figure 1. Step-by-step Procedures of Water Study 

A. Condition of Study Area 

To collect surface water sample, Donthami river at 

Hpa-an district and Yunsaline river at Hpapun district, 

Kayin State were chosen and then ground water sample 

was fetched from Denko petrol station in Hpa-an 

Township, Hpa-an district. All study areas are situated 

in Kayin State, Southern part of Myanmar. Sample 1 

(HS-1) was collected from Donthami river near 

Donthami bridge with GPS coordinates of 16˚ 58' 51" N 

97˚ 26' 31"E, sample-2 (HS-2) was fetched from Denko 

Petrol Station of 16˚ 52' 12" N 97˚ 39' 36"E and sample 

3 (HS-3) was taken from Yunsaline river of 18˚ 03' 38" 

N 97˚ 26' 17"E. [4] The study area has temperate 

weather as it is located in the low latitude zone.  
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Figure 2. Map of Study Area [4] 

B. Sampling and Sample Preparation 

Water samples were collected from three locations in 

study area and then brought into laboratories for the 

measurement of various parameters to compute WQI 

values of both surface and ground water. Water samples 

were collected from each site to assess it for a period of 

December, 2019. All water samples were collected in 

the evening hour from 5:30 to 6:00 pm using dry and 

sterile plastic bottle using the standard procedures. The 

water of all rivers and drilled well are used for drinking, 

domestic usage and agriculture.    

 

Figure 3. Sample Preparation Steps 

 
 

Figure 4. Sampling Procedures [7] 

First of all, polyethylene plastic bottles were selected 

as sample bottles because some physico-chemical 

parameters, Cd, Pb, Cu, Zn, K Na and Ca were analyzed 

HS-1 

HS-2 

HS-3 

 

HS-1 HS-2  
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for this study. Elemental concentration of mercury, 

some acid compounds and chlorine were not examined 

for this investigation, and thus glass bottles must not be 

used. Plastic bottle is economical, impact resistant, and 

provides a good moisture barrier for most applications. 

Moreover, it provides good protection at below freezing 

temperatures and also a strong barrier to most gases.[8] 

Polyethylene plastic bottles are simple to use and easy to 

be clean. But they must not be used to composite 

samples for determination of organic compounds. [9] 

 Before collecting water sample, plastic water bottles 

with caps were washed under the running water and 

filled with diluted chlorine water for one hour. And 

then, these bottles were slightly shaken and removed 

caps and made empty bottles. Water bottles and caps 

were rinsed under the flowing tap water until no foamed 

was seen. After that, three bottles including caps were 

rinsed with pure water. Finally, water sample bottles 

were dried at room temperature for a day. Before 

sampling, empty bottles were labeled with permanent 

marker not to rub off the written information. These 

dried bottles were packed with papers not to enter any 

effect including sunlight and brought to the area that is 

getting sample. 

 In getting sample water, water bubbles were not to 

be allowed during collecting water. After collecting 

water, bottles were screwed with caps immediately and 

tightly. Clean, dry and dark conditions must be needed 

throughout the transportation to the laboratory. 

Therefore, collected water sample bottles were put in a 

paper box, closed, and then labeled with sample 

information i.e. sample collection data as shown in 

figure (4). Finally, three sample water bottles were put 

to the University Research Centre, University of 

Yangon and ALARM Ecological Laboratory situated at 

Kamayut Township.   The total time for sampling and 

transportation was during 24 hours to obtain correct and 

definite values for water parameters. 

C. Sample Analysis 

Heavy metals like cadmium, lead, copper and trace 

elements such as zinc, potassium, sodium and calcium 

concentrations were determined by atomic absorption 

spectrometry method (AAS) at University Research 

Centre, University of Yangon. Other parameters were 

analyzed at ALARM Ecological Laboratory situated in 

Kamayut Township, Yangon. Turbidity and hardness 

were analyzed by spectro direct method using Lovibond 

Spectro Direct. The measurement of pH and electrical 

conductivity (EC) were done by HANNA HI 98129, 

98130 water proof pH tester and EC tester. Testing the 

TDS was made using TDS meter by electrode method. 

Turbidity parameter is tested by Spectro Direct method 

No 385. All the water quality parameters were analyzed 

according to standard methods for the examination of 

water and waste water in two laboratories, Yangon. 

Analyzed water parameters were distinguished into two 

parts namely heavy metals and physico-chemical 

parameters presented in Figure 5. 

 

 

Figure 5. Procedures for Sample Analysis 

D. Technology of Water Quality Index (WQI) 

The index is among the most effective and efficient 

method to communicate the information on water 

quality trends to the policy makers and decision makers 

in water quality monitoring. WQI shows a useful 

representation of the overall quality of water for the 

healthy use of public. For the evaluation of WQI, 

various parameters namely pH, electrical conductivity 

(EC), hardness, turbidity, total dissolved solid (TDS), 

alkalinity, cadmium, lead, copper, zinc, potassium, 

sodium and calcium were analyzed to assess. 

For computation of the values of water quality index, 

the following steps must be used. (Horton 1965). 

1) First Step  

In the first step, each of thirteen parameters has been 

computed as a weight (wi) according to its relative 

equation used in the overall quality of water for drinking 

uses. [Mufid al-hadithi,2012] 

 

    
                 

                                 
 

2) Second Step 

In the second step, the relative weight (Wi) is 

calculated using a weighted arithmetic method. [Brown 

et al., 1972, Horton, 1965][5] 

 

      
  

∑   
 
   

 

 

In above equation, Wi is the relative weight,    is the 

weight of each parameter and "n" is numbers of 

measured parameters.  

3) Third Step 

In the third step, a quality rating scale (Qi) for i
th

 

water quality parameter was computed the following 

equation. [5] 

        
  

  

  

In above equation,    is the concentration of each 

parameter in each water sample (measured data) and    
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is the drinking water standards by WHO. In Table 2, the 

measured values of thirteen parameters for three water 

samples and standard permissible values according to 

WHO were described. 

4) Fourth Step 

Before calculating WQI values, the value of SI is 

first computed for each parameter to assess the quality 

of surface water in this region. To determine SI, the 

following equation was used.  

           
where, SIi is sub index of i

th
 parameter and Qi is the 

quality rating based on the concentration of i
th

 parameter. 

Finally, calculation of WQI, a single number for all 

water quality, was made using a weighted arithmetic 

method in the following step. 

    ∑    

Calculated water quality index of water samples is 

usually distinguished into five categories shown in table 

1. 

 

Table 1. Comparison of Water Quality Rating and  

WQI Values [5] 

WQI value Rate of Water Quality 

0-25 Excellent  

26-50 Good 

51-75 Poor 

76-100 Very Poor 

Above 100 Unfit for Drinking Purpose 

III. Result and Discussion 

Table 2. Measured Values of Water Quality 

Parameters for Three Water Samples and Standard 

Permissible Values According to WHO [1][2][3] 

 

The statistical analysis of water samples in study 

area was carried out to determine the water quality index. 

Standards of drinking water quality recommended by 

WHO which are universally accepted as the permissible 

values for the water-quality parameters are very 

important factors for all living things because the quality 

of water relates to the human health directly. 

Table 2 gave the measured values of various selected 

physico-chemical parameters and concentration of some 

elements in collected water samples during December 

2019. The values of pH, electrical conductivities (EC), 

turbidity, hardness and total dissolved solids (TDS) 

obtained from ALARM Ecological laboratory were 

valid within the standard values of WHO. However, the 

achieved values of alkalinity for all water samples were 

higher than the permissible limits of ICMR. For the 

experimental measurements of physico-chemical 

parameters for all water samples, methods and tester or 

instruments were described in sample analysis section. 

Among seven kinds of elemental concentration, content 

of lead (Pb) is greater than the permissible value set by 

WHO. In addition, the amounts of cadmium (Cd) for 

sample-1 and sample -2 were nearly closed to WHO 

standard. The concentrations of potassium for HS-1 and 

HS-2 were not detected. The rest of metals dissolved in 

sample water were within the allowed limits of WHO. 

Concentrations of (7) metals dissolved in sample water 

were measured using a high-performance 

PinAAcle
™

 900H S/N PHCS16091301 atomic 

absorption spectrometer instrument in the laboratory of 

URC at University of Yangon. 

Table 3. Computational Results of Water Quality 

Indices (WQIs) for Both Surface Water and Ground 

Water in Study Area. 

 

WQI for three sampling water from various locations 

has been calculated using the presented equation in 

above section (section-2.4) and then the suitability of 

drinking water quality is determined according to the 

rating of water quality shown in table-1. Studying the 

results of computed WQIs displayed in table-3, the 

value of water quality indices for HS-1 and HS-2 were 

larger than 100 and therefore they were unfit for 

drinking water according to table-1. Nevertheless, water 

quality index for sample-3 was 27.014 and thus the rate 

of water quality was good for drinking and domestic 

usage. 

 

Sr No Parameters  (Si) HS-1 (river)
 HS-2 (ground)
 HS - 3(river)

1 pH 6.5-8.5 7.9 7.5 7.1

2

Electrical 

Conductivity 
2500 300 400 43

3 Turbidity 5 <5 <5 <5

4 Hardness 200 80 160 100

5

Total Dissolved 

Solids 
600 188 215 195

6
Alkalinity

120 

(ICMR)
167 380 230

7 Cadmium 0.03 0.014 0.011 0.0027

8 Lead 0.01 0.914 1.278 1.05

9 Copper 2 0.044 0.037 1.581

10 Zinc 5 0.168 0.166 0.197

11 Potassium 100 ND ND 0.9

12 Sodium 130 1.203 4.167 4.81

13 Calcium 100 44.97 52.05 55.02

Sr No Parameters
HS-1 (river)

Wi Qi 

HS-2 (ground)

Wi Qi 

HS-3 (river)

Wi Qi 

1 pH 0.0696 0.0386628 0.0174

2 Electrical Conductivity 0.000048 0.000064 0.00000688

3 Turbidity - - -

4 Hardness 0.002 0.004 0.0025

5 Total Dissolved Solids 0.0006266 0.0007166 0.00065

6 Alkalinity 0.01113336 0.0253336 0.0153336

7 Cadmium 138.46 108.79 26.703

8 Lead 0.226215 0.316305 0.259875

9 Copper 0.000726 0.001188 0.0017391

10 Zinc 0.0066528 0.0065736 0.0078012

11 Potassium - - 0.000081

12 Sodium 0.0000703 0.00024396 0.0002812

13 Calcium 0.00445203 0.00515295 0.00544698

WQIs 138.7815241 109.1882405 27.01411496
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IV. Conclusion 

The value of WQI for HS-1 was 138.782, for HS-2 

was 109.188 and HS-3 was 27.014 computed by 

weighted arithmetic method as displayed in table-3. 

Therefore, the obtained results are the clear indication 

that the water in HS-1 and HS-2 are not suitable for both 

drinking purpose and domestic uses without treatment 

but also water in HS-3 is safe for drinking purpose. 

According to calculated WQIs presented in table-3, high 

concentration of cadmium makes larger values of WQI 

in HS-1&2.  Although WQIs for     HS-1&2 are very 

high, WQI for HS-3 is low because of the small value of 

cadmium content dissolved in it. After all, the obtained 

results from this investigation are essential requirement 

for the planner, decision makers, government agencies, 

and the residents who will have knowledge deals with 

water quality in this region during a certain period to 

understand complex water quality data very clearly. 

Acknowledgement 

First and foremost, praises and thanks to the Buddha, 

for his kind throughout my research work to complete 

the research successfully. I am extremely grateful to my 

parents for their love, prayers, nurturing and sacrifices 

for my future. They are the ultimate role models for me. 

I would like to express my gratitude to Dr Than Than 

Win (Professor and Head), Department of Physics, 

Panglong University for her kind permission to give me 

the opportunity to do research. I also thank to Dr Myo 

Lwin (Professor and Head) Department of Physics, 

University of Maubin for his help and critical 

suggestions. 

References 

[1] https://www.researchgate.net/figure/Water-quality-parame 

ters-their-ICMR-WHO-standards-and-assigned-unit-

weights_tbl1_6397831. 

[2] Guidelines for Drinking water Quality, Fourth Edition, 

WHO 2011, ISBN 978 924 154 81 51. 

[3]https://en.wikipedia.org/wiki/Drinking_water_quality_stand

ards.  

[4] https://en.wikipedia.org/wiki/Kayin State. 

[5] R.K.Horton, An index number for rating water quality, 

Journal of Water Pollution Control Federation, 37(3), 1965. 

[6] https://en.wikipedia.org/wiki/Water . 

[7]https://www.who.int/water_sanitation_health/dwq/2edvol3d

.pdf. 

[8] https://en.wikipedia.org/wiki/Plastic_bottle. 

[9] https://www.epa.gov/sites/production/files/2015-11/ docu 

ment/drinking_water_sample_collection.pdf. 

 
 

 

 

 

https://en.wikipedia.org/wiki/Kayin
https://en.wikipedia.org/wiki/Water


University Research Journal2020, Vol-01, Issue-01 
 

167 

 

The Investigation of Radon Concentration and Exhalation Rates in Cigar and 

Cigarette Samples using Solid State Nuclear Track Detection Technique 
 

Thi Thi Win
  

University of Distance 

Education 

dr.thithiwin@gmail.com 

Ei Shwe Sin 

University of Distance 

Education 

eilay.twinke30990@gmail.com 

Moh Moh 

University of Distance 

Education 

drmohmoh7@gmail.com

Abstract: The exposure of radioactive radiation for a 

long time period leads to pathological effects like the 

respiratory functional changes and the occurrence 

effects like the respiratory occurrence of lung cancer 

which was caused by alpha radiation. In the present 

work aimed to find out the radiation pollutant, especially 

alpha counting by using solid state nuclear track 

detection technique in five kind of fine powder and ash 

of cigarette and cigar samples in Myanmar. To detect 

the alpha, LR-115 Type II solid state nuclear track 

detector was used. 

Keywords: alpha radiation, detector, cigarette 

I. Introduction 

Tobacco is a plant whose leaves are dried and 

processed into cigarettes, cigars, pipe tobacco, chewing 

tobacco and snuff. Tobacco can be smoked, chewed or 

sucked. Tobacco contains thousands of poisonous 

chemicals; probably the most dangerous is nicotine as 

well as radioactive elements contained. Cigarette is 

made of small pieces of tobacco leaves. Cigar is a 

tightly rolled bundle of dried and fermented tobacco 

which is ignited so that its smoke may be drawn into the 

smoker’s mouth. When a person smokes a cigarette, 

cigar or pipe the nicotine and radioactive elements 

contained in the smoke enter the lungs and pass through 

cell lining into the bloodstream. 

II. The Aim of Present Work 

The aim of this research is to find out the radiation 

effect and alpha radiation effect due to radioactive 

material including in cigar and cigarettes samples using 

solid state nuclear track detection technique (“Can” 

technique). 

 

A. Radioactive Radiation and Tobacco 

The radioactive elements in tobacco are accumulated 

from the minerals in the soil, as with any plant, but are 

also captured on the sticky surface of the tobacco leaves 

in excess of what would be seen with plants not having 

this property. As radon decays, its electrically charged 

daughter products attach themselves to dust particles, 

which adhere to the sticky hairs on the underside of 

tobacco leaves. This leaves a deposited of radioactive 

polonium and lead on the leaves. Therefore radioactive 

element contents in tobacco are needed for human 

health problem due to tobacco consuming.  

B. Radon 
Radon is a radioactive gas that comes from the 

breakdown of naturally occurring uranium in soil and 

rock. Naturally occurring alpha radiation is ubiquitous 

in the environment, its primary source being radon gas. 
222

Rn, a progeny of 
238

U, is a colorless, odorless, but 

noble radium -226 (T1/2 =4.51 billion yrs) comprises 4 

ppm of the earth’s crust. The problem of radon is an 

important global problem of radiation hygiene 

concerning the world population.  

It is well known that exposure of population to high 

concentrations of radon and its daughters for a long 

period leads to pathological effects like the respiratory 

function changes and the occurrence of lung cancer. 

Radon is a potent carcinogen. Radon gas decays into 

minute radioactive particles which float in the air we 

breathe. These particles get trapped in the lungs where 

they undergo radioactive decay with a half-life of 22 

years. The radiation damages the DNA of adjacent cells 

and causes lung cancer. 

III. Sample Collection 

The samples were personality collected from 

different shops in Yangon as shown in Table 1. 

Table 1. Sample no with Different Sample Names 

Sample No Sample Name 

T 1 Fine cigarette 

T 2 Vegas cigarette 

T 3 London cigarette 

T 4 Freel cigarette 

T 5 Shwe Nagar cigar 

 

A. Experimental Detail for “Can” Technique 

The known amounts (0.10kg) of the cigars and 

cigarettes samples (crushed, filtered through a sieve and 

oven dried) were placed in plastic cans shown figure-1. 

SSNTDs LR-115 Type II CN (1cm x 1cm) plastic 

detectors were fixed on the bottom of the lid of each can 

with tape such that, sensitive side of the detector faced 

the specimen. The cans were tightly closed from the top 

and sealed. 

The diameter 10.1 cm, height 10.3 cm, volume 

825cm
3
. 
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Figure1. Schematic Diagram of the Experimental 

Work of ‘Can Technique’ 

B.  Measurement Condition 

Detector: (1 cm  1cm) LR-115 Type II Cellulose 

Nitrate SSNTD 

Measurement Technique: “Can” Technique 

Samples               : four cigarettes and one cigar samples 

Exposure Time : 60 days 

Microscope       : Dp 12 Olympus    Microscope with 

Digital Camera (   400) 

The equation used for exhalation rates are as follows:  

1)
λT

λ(e

1
T

M

CVλ

xE






 (For mass exhalation rate)  

 

1)
λT

λ(e

1
T

A

CVλ

xE






 (For surface exhalation rate) 

where,   C = integrated radon exposure (Bqm
-3

h) 

V = Volume of air in can (m
3
)  

              T = Time of exposure (h)  

 = Decay constant for radon (h
-1

) 

             M = Mass of the sample (kg) 

A = Area covered by the can or surface area of 

the sample (m
3
)  

The annual effective dose from radon was calculated 

following ICRP Publication (ICRP, 1993) where    

1Bqm
-3

 = 0.0172 m Svyr
-1

) 

IV. Alpha Radiation 

Alpha radiation was shown by Rutherford and 

Roylds to consist of helium nuclei which themselves 

consist of two protons and two neutrons. These four 

particles are bound together so tightly that the alpha 

particle behaves in many situations as if it is 

fundamental particle. Alpha particle has a mass of 4amu 

and carries two units of positive charge. Alpha radiation 

is not normally regarded as an external radiation hazard 

as it cannot penetrate the outer layers of the skin. A thin 

sheet of paper is usually sufficient to stop alpha particles 

and so they never present a shielding problem.  

The alpha particle is a massive particle (by nuclear 

standards) and travels relatively slowly through matter. 

It thus has a high chance of interacting with atoms 

process (inelastic collisions with bound electrons) along 

its path and it may deviate from its path, and it gives up 

some of its energy during each of these interactions. As 

a consequence, alpha particles lose their energy very 

rapidly and travel only very short distance in dense 

media. The alpha particles can be deflected both by 

electric field and magnetic field. Alpha particles have 

most ionizing power than beta rays and gamma rays but 

the least penetrating power.  

A. Alpha Track Detection using Solid State 

Nuclear Track Detection Technique 

The technique of SSNTDs is based upon the damage 

created in an insulating solid along the path of a heavily 

ionizing particle such as an alpha particle and other ions. 

Solid state nuclear track etching methodology is still 

being one of the most widely used techniques in many 

applications. Track detectors are successfully performed 

in 
222

Rn (radon) concentration measurements and 

determination of uranium. 

V. Solid State Nuclear Track Detectors 

(SSNTDs) 

Solid State Nuclear Track Detectors (SSNTDs) are 

dielectric materials or solid insulator such as mica, glass 

and synthetic plastics etc, which record and permanently 

store the trajectory of fast moving charged particles in 

the form of submicroscopic trails of continuous damage 

called “latent tracks”. The kinds of SSNTDs are 

classified in three groups such as mineral crystals, 

glasses and plastics. Polycarbonate (Lexan, Makrafol, 

Milar), Cellulose Nitrate (Daicel, LR-115, CA-80-15) 

and CR-39 (allyldiglycol carbonate) are contained in 

plastics group. In this work, LR-115 detectors were used 

as track recording material. 

A. The Structure of LR-115 Type II CN 

(Cellulose Nitrate) Detector 

The plastic track detector LR-115 type II is a 

cellulose nitrate film manufactured by Kodak, France. 

The sensitive surface for alpha particle, red dyed, is 

10m thickness of cellulose nitrate and the base is 

100m polyester. Figure 2 shows the composition of 

LR-115 Type II CN detector. 

 
Figure 2. Structure of LR-115 Type II CN Detector 

VI. Preparation of Etchant 

2.5N NaOH solutions were prepared for etching 

irradiated LR-115 detectors. To obtain 2.5N solution, 

10g of NaOH pellets (99% purity) were put into 100ml 
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measuring cylinder. Then distilled water was poured on 

the NaOH pellets in the measuring cylinder and stirred 

with a glass rod, until all NaOH pellets were dissolved. 

The distilled water was added to get 100ml solution. 

A. Track Formation 

At the end of the exposure time 60 days, SSNTD 

LR-115 Type II was taken from the can and was 

subjected to chemical etching process in 2.5 N NaOH 

solution at 60
o
 C for 45 minutes. The detector was 

rinsed and dried and the tracks produced by alpha 

particles were observed and counted under DP 12 

Olympus optical microscope fitted with Digital Camera 

and a display system, PC. According to the observations 

of the different views of the screen of PC, alpha tracks 

were counted to reduce the statistical errors. In this work 

alpha tracks were counted for different fifty views. 

  

 
 
 
 
 
 
 
 
 

Figure 3. Microphotographs of Alpha Tracks in LR 
115 Type II (Cellulose Nitrate) Detectors for Some 

Cigarettes and Cigar Samples Studied in the Present 
Work 

B. Calculation of Alpha Track Density and 

Radon Concentration 

The alpha track density in soil state nuclear track 

detector is the number of net alpha track per unit area. 

daysExposureareaCounted

tracksnetofNumber
densitytrackaverage




 
From the values of alpha track density, the radon 

concentration can be calculated. The Environmental 

Assessment Division of BARC, calibration factor used 

was, 0.021 track cm
-2

 day
-1 

= 1 Bqm
-3

. Then annual 

affective doses from cigar and cigarette samples were 

calculated using publication (ICRP, 1993), where 1 

Bqm
-3 

= 0.072 mSvyr
-1

.

 The alpha radiation of fine powder and ashes of 

cigar and cigarette samples were mentioned in Table (2), 

(3) and the comparison of the alpha radiation of fine 

powder and ashes of cigar and cigarette samples was 

shown in Figure 4. 

The results of the radon exhalation rates of fine 

powder and ashes of cigar and cigarette samples were 

mentioned in Table (4), (5) and the comparison of radon 

exhalation rates of fine powder and ashes of cigar and 

cigarette samples were also shown in Figure 5. 

Table 2. Alpha Radiation of Fine Powder of 

Cigarette and Cigar Samples 

Sr 
No 

Sample Name 
Radon 

Concentration  
(Bqm

-3
) 

Annual 
Effective 

Dose 
(mSvyr

-1
) 

1 Fine cigarette 
(T1) 

94.88±4.47 1.60±0.08 

2 Vegas cigarette 
(T2) 

89.31±3.37 1.54±0.06 

3 

London 
cigarette 

(T3) 
100.47±4.22 1.73±0.07 

4 Freel cigarette 
(T4) 

99.08±4.92 1.70±0.08 

5 Shwe Nagar 
cigar (T5) 

247.08±7.86 

 

4.25±0.14 

 

 
Table 3.  Alpha Radiation of Ashes of Cigarette and 

Cigar Samples 

Sr 

No 
Sample Name 

Radon 

Concentration 

(Bqm
-3

) 

Annual 
Effective 

Dose 
(mSvyr

-1
) 

1 Fine cigarette 

(T(a)1) 
98.38±2.11 1.69±0.04 

2 Vegas cigarette 

(T(a)2) 
92.10±2.09 1.58±0.04 

3 
London 

cigarette 

(T(a)3) 
111.63±2.55 1.92±0.04 

4 Freel cigarette 

(T(a)4) 
114.43±2.81 1.97±0.05 

5 Shwe Nagar 

cigar (T(a)5) 

253.27±4.32 

 

4.36±0.07 
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Figure 4. Comparison of Annual Effective Doses of 

Fine Powder and Ashes of Cigarette and Cigar 

Samples 

Table 4. Radon Exhalation Rates for Fine Powder of 

Cigarette and Cigar Samples 

Sr.

No 

Name of 

Sample 

Mass 

Exhalation 

Rate 

(mBq kg
-1

 hr
-1

) 

Surface 

Exhalation 

Rate 

(mBq m
-2

 hr
-1

) 

1 
Fine 

cigarette 

(T1) 

4.68   ±   0.22 58.40   ±  2.75 

2 
Vegas 

cigarette 

(T2) 

4.40   ±   0.18 54.97   ±  2.23 

3 
London 

cigarette 

(T3) 

4.83   ±   0.20 60.31   ±  2.54 

4 
Freel 

cigarette 

(T4) 

4.94   ±   0.25 61.73   ±  3.06 

5 Shwe 

Nagar cigar 

(T5) 

11.73   ± 0.37 146.44   ±4.66 

 

Table  5.  Radon Exhalation Rates for Ashes of 

Cigarette and Cigar Samples 

Sr.

No 

Name of 

Sample 

Mass 

Exhalation 

Rate 

(mBq kg
-1

 hr
1
) 

Surface 

Exhalation 

Rate 

(mBq m
-2

 hr
-1

) 

1 
Fine 

cigarette 
(T(a)1) 

35.61  ± 0.76 71.01   ± 1.52 

2 
Vegas 

cigarette 
(T(a)2) 

32.84   ±0.76 65.08  ±1.47 

3 
London 

cigarette 

(T(a)3) 

46.36  ± 1.06 80.59±  1.84 

4 

Freel 

cigarette 

(T(a)4) 
43.60  ± 1.07 84.34±  2.07 

5 

Shwe 

Nagar cigar 

(T(a)5) 
48.89  ±0.83 173.20  ±2.95 

 

 
Figure 5. Comparison of Surface Exhalation Rates of 

Fine Powder and Ashes of Cigarette and 

Cigar Samples 

VII. Result and Discussion 

According to Table (2), the tracks of alpha radiation 

were observed obviously in all the fine powder of 

cigarette and cigar samples. In this research work, the 

maximum radon concentration 247.08  7.86 Bqm
-3

 and 

maximum annual effective dose 
1

0.14mSvyr4.25




were found in sample T5 Shwe Nagar cigar and the 

minimum radon concentration 89.31  3.37 Bqm
-3

 and 

minimum annual effective dose 
1

mSvyr0.061.54




were found in sample T2 Vegas cigarette. According to 

the result Table (3), the tracks of alpha radiation were 

observed obviously in all the ash of cigarette and cigar 

samples. In this research work, the maximum radon 

concentration 253.27  4.32 Bqm
-3

 and maximum 

annual effective dose 
1

mSvyr0.074.36


 were found 

in sample T(a)5 Shwe Nagar cigar and the minimum 

radon concentration 92.10  2.09 Bqm
-3

 and minimum 

annual effective dose 
1

mSvyr0.0641.58


 were found 

in sample T(a)2 Vegas Cigarette. Therefore, it was 

found that the radon concentration and annual effective 

dose of the ash samples were more than fine powder 

samples.  

VIII. Conclusions 

The research works have performed to find out 

the radiation effect (especially for radon) and 
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elemental analysis for fine powder condition and 

ash condition of some kind of cigarette and cigar 

samples. The comparison results and graphs were 

mentioned clearly. In solid state nuclear detection, 

it was found that solid state nuclear detectors are 

small in size, flexible, inexpensive, efficient and 

free from sophisticated electronics and dead time 

problems. The action level of annual effective dose 

is between 3-10 mSvyr
-1

 according to the ICRP 

recommendation (1993). It was observed that 

annual effective dose of fine powder and ash of 

sample T5 Shwe Nagar Cigar was situated within 

the action level. Thus, it can be known that cigar is 

more harmful than the cigarette in annual effective 

dose. 
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Abstract: In this work the natural dye sensitizer was 

extracted from the Rhinacanthus nasutus leaf by using 

ethanol and methanol solvent for Dye-sensitized solar 

cells (DSSC). Methanol solvent found the better solvent 

than ethanol in this extraction process. The extracted 

dyes were analyzed by the Ultraviolet-Visible (UV-Vis) 

spectrophotometer, Fourier-Transform Infrared (FTIR) 

spectroscopy and Cyclic Voltammetry (CV). The UV-

Vis result shows that the high absorption, wide 

absorption spectra and energy band gap 1.80 eV, at 

temperature 45°C and at high pH value 9.1. Functional 

groups of synthesized sample were identified by using 

FTIR, where the hydroxyl and carbonyl are found in 

this sample. Moreover, in the Cyclic Voltammetry 

analysis, the electrochemical energy levels of HOMO 

and that of LUMO of the Rhinacanthus nasutus leaf 

dyes were -5.95 eV and -4.15 eV respectively. The 

conditions of electron injection and regeneration were 

investigated by comparing the HOMO and LUMO 

energy level of dye molecules, the energy level of the 

semiconductor and the electrolyte for DSSC operation. 

The synthesized natural dyes have high prospect as 

photosensitizers in DSSC fabrication due to its wide 

absorption spectra and its chemical components existed 

within the pigments. 

Keywords: natural dye sensitizer, UV-Vis, FTIR, CV, 

temperature, pH  

I. Introduction 

The increasing demand of energy in the world led to 

increase consumption of fossil fuel but this is not 

balanced by the amount of its worldwide stock. By 

contrast, solar energy as one of renewable energy 

sources is abundant especially in tropical countries[4]. 

A solar cell is a photonic device that converts photons 

with specific wavelengths to electricity. Dye-sensitized 

solar cells (DSSCs) as the third generation solar cells 

devices have attract a lot of attention from researches as 

it is low cost and have potential for high photo 

conversion efficiency as reported by Gratzel group 

which have obtained efficiency up to 12% [6]. 

Generally, DSSCs comprise of four main parts such as 

large band gap and porous nanocrystalline 

semiconductor electrode, sensitizer, counter electrode, 

and electrolyte. Each part has its own importance in 

DSSC operation [8]. Photoactive electrode is made of 

porous nanocrystalline such as anatase titanium dioxide 

(TiO2) deposited on Fluorine doped Tin Oxide (FTO) or 

Indium-doped Tin Oxide (ITO) conducting glass. FTO 

layer enables transport of photo-generated charge 

carriers to the electrode and it is also transparent so the 

light can penetrate into the solar cell. Dye is absorbed 

on TiO2 layer to complete the photoactive electrode. 

Counter electrode is also FTO glass, but it is deposited 

with platinum to increase the conductivity. The space 

between electrodes is fulfilled with electrolyte which is 

based on iodide and triiodide ions [5]. The choice of 

dye is an important parameter in the fabrication of 

DSSCs and a huge variety of dyes, both organic and 

inorganic, have been utilized as the light harvesting 

elements in DSSCs. Metal and other synthetic dyes are 

usually expensive and sometime toxic. Natural dyes are 

therefore an attractive alternative for the reason that 

they are less expensive, environmentally friendly and 

readily available. Natural dyes extracted from many 

plant sources have been used in DSSC with appreciable 

level of photocurrent and photo voltage characteristics. 

The main pigments responsible for light absorption in 

these dyes include anthocyanin, carotenoids, and 

chlorophylls. These pigments absorb in the visible and 

near-infrared region and also have anchoring functional 

groups that interact favorably with the surface of the 

semiconductor such as TiO2, ZnO, SnO2, and Nb2O5 [1]. 

The representative operating principle of dye-sensitized 

solar cells is shown schematically in Figure 1.[5]. Upon 

absorption of photons, dye molecules are excited from 

the highest occupied molecular orbitals (HOMOs) to 

the lowest unoccupied molecular orbital (LUMO) states. 

This process is represented by,  

S
0
 +  hν → S*              (Excitation process),      

Once an electron is injected into the conduction 

band of the wide bandgap semiconductor (eg.TiO2) 

nanostructured film, the dye molecule (photosensitizer) 

becomes oxidized. 

S*→ S 
+
 + e

−
 (TiO2)      (Electron injection process),  

The injected electron is transported between 

semiconductor nanoparticles and then gets extracted to 

a load where the work done is delivered as an electrical 

energy. 

e
-
 (TiO2)+Electrode→ TiO2 + e

-
 (Electrode) + 

Energy (Energy generation), 
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Electrolyte containing     
 ⁄ redox ions is used as an 

electron mediator between the wide bandgap 

semiconductor photoelectrode and the HOMO level of 

dye molecules. 

    -       
-
          Redox regeneration (oxidation), 

The   
  substitutes the internally donated electron 

with that from the external load and gets reduced back 

to I
− 

ion. 

      
          e-

 Recapture reaction (reduction) [3]. 

 

 

Figure 1. Schematic Structure and Principle of 

Operation of DSSC. [5] 

Hence, the operating mechanism of dye-sensitized 

solar cell generates electricity without irreversible 

chemical changes in the cell. Dye molecules play a key 

role in producing electricity. They need to overcome 

small absorption of titanium dioxide by absorbing the 

photon and exciting the electron. Therefore, they are 

increasing the efficiency of solar cell. Thus, the greater 

absorption of the dye is, the solar cell will be more 

efficient [5]. The performance of DSSCs also depends 

on sensitizers that act as light harvesters in the 

mechanism. The best sensitizers must be capable of 

absorbing a wide range of visible light and producing 

electrons [6]. 

The present study investigates the optical 

absorbance of natural dye extracted from Rhinacanthus 

nasutus leaf, by varying solvent, temperature and pH 

values. Furthermore FTIR  and the electrochemical 

energy levels of the synthesized dye were analyzed. 

II. Materials and Methods 

A. Materials 

In this study, the used materials are methanol and 

ethanol for solvent, HNO3 for pH variation. These 

materials were procured from market in Yangon. 

Rhinacanthus nasutus leaf were collected from Yangon 

University area. 

B. Preparation of Natural Dye Sensitizer 

In the preparation of  natural dye sensitizer, the 

fresh and healthy Rhinacanthus nasutus leaf were 

thoroughly washed with distilled water to remove dust 

particles, and cut into small pieces at room temperature. 

About two 5g of leaves were weighed and transferred 

into each 150ml beakers containing 50ml ethanol and 

methanol separately. The dyes solutions were extracted 

by using a water bath at room temperature for 30 mins. 

The extracted solutions were filtered and analyzed 

optical absorption by UV-Vis spectrometer. The 

Rhinacanthus nasutus leaf, natural dye extracted in 

methanol and ethanol solvents in Figure 2. In UV-Vis 

spectra, the high absorption intensity was observed by 

using methanol solvent. Therefore the natural dye 

solution was extracted with methanol solvent by 

varying temperature and pH values for further studies. 

 

   
 

Figure 2. (a) Rhinacanthus Nasutus (Htaw-la-batt) 

Leaf and Natural Dye Extracted in (b) Methanol    

(c) Ethanol Solvents 

C. Characterization and Measurement 

The absorption spectra of synthesized dyes were 

analyzed via ultraviolet–visible (UV–Vis) absorption 

spectroscopy (PerkinElmer: lambda 35) wavelength 

range 300- 700nm in Universities’ Research Center 

(YU). The determination of optical band gap of 

synthesized dye is obtained by Tauc’s equation,  

 hν    (hν-Eg)
n
 

Where,   is a constant, hν is photon energy, Eg is 

the allowed energy gap, n = ½ for allowed direct 

transition and n = 2 for allowed indirect transition,   is 

the absorption coefficient. The Tauc’s region is 

extrapolated to ( hν)
2
 vs hν   0  to obtain the band gap 

rhinacanthus dye[9]. The requirement that natural dyes 

should meet presence of an anchoring group that can 

strongly attach to the mesoporous oxide layer[6]. 

Whereas, the functional group of chemical compounds 

can be studied from FTIR measurement which its 

represented by wavenumbers. The FTIR absorption 

spectra were recorded from 400 to 4000 cm
-1

, Summit 

PRO in UATR mode using ZnSe crystal, 20 scans 

averaged per spectrum at Delta Science Co-ltd in 

Yangon. Cyclic voltammetry is used to identify level 

energy in organic dyes. The energy level consists of 

HOMO and LUMO energy. HOMO is an outer orbit 

that has a high molecular energy level that acts as an 

electron donor. When choosing organic dyes used for 

semiconductor dyes in DSSC, this is very important 

because to know the energy level HOMO, LUMO and 

bandgap obtained from the energy difference HOMO 

and LUMO[2]. These processes can be measured using 

cyclic voltammetry method by measuring the redox 

potentials Ered and Eox. Ferrocence is used as a known 

(a) (b) (c) 
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reference to calculate the energy of the HOMO and 

LUMO levels, including the ferrocene value of -4.4 eV. 

The energy levels were calculated using the following 

empirical Bredas et all equations:[7] 

 E(HO O) -e [Eox
onset+ . ]V 

 E( U O) -e [Ered
onset+ . ]V 

 Eg = E(LUMO) – E(HOMO) 

The HOMO and LUMO levels of Rhinacanthus 

nasutus dye were determined via cyclic voltammetry 

(CV) using a potentiostat (Digi-Ivy, DY2000) complete 

with cell stand and data processor, in Universities’ 

Research Center (YU). The three-electrode system is 

composed of Glassy Carbon Electrode (GCE) as the 

working electrode, an Ag/AgCl as the reference 

electrode, and a platinum wire as a counter electrode, 

using 1mM silver salt solution in aqueous (0.1M) 

KNO3 medium.  

III. Result and Discussion 

A. Ultraviolet-Visible (UV-Vis) Absorption 

Spectra Analysis 

1) UV-Vis Absorption Spectra in Different 

Solvent 

The UV-Vis absorption spectra of natural dye 

solution extracted from Rhinacanthus nasutus leaf using 

ethanol and methanol shown in Figure 3. The maximum 

absorption wavelength spectra  of  Rhinacanthus 

nasutus dye  in both solvents are (max 430 nm and 660 

nm)  which indicate a large amount of chlorophyll-A 

can be found inside the leaf which helps in 

photosynthesis processes and to reflect green colors 

from the surface of leaf.  
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Figure 3. UV-Vis Absorption Spectra of 

Rhinacanthus Nasutus Leaf Extract in Methanol and 

Ethanol   

The absorption intensity of dye samples using 

extract in methanol was higher than in ethanol. This is 

due to the concentration of dyes more soluble methanol 

than ethanol solvent. Therefore the Rhinacanthus 

nasutus leaf dyes were extracted with only methanol 

solvent. The studies were continuing by varying effect 

of temperature and pH values.  

2) UV-Vis Absorption Spectra in Different 

Temperature 

The absorption intensity of Rhinacanthus nasutus 

leaf dyes extract in methanol was analyzed by varying 

at 30°C, 45°C and 60°C. The absorption spectra 

obtained for extracted dye shown in Figure 4. The 

higher absorption intensities were observed with 

increasing in temperature, which indicates that more 

solubility of dye molecules in the solvent at higher 

temperature. The absorption intensity were varied and 

invariant wavelength when different in temperature. 
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Figure 4. UV-Vis Absorption Spectra of 

Rhinacanthus Nasutus Leaf Extract at Temperature 

30°C, 45°C and 60°C in Methanol  

3) UV-Vis Absorption Spectra in Different pH 

Values 

Another study was undergoing in varying different 

pH values at 6.2, 7.1, 8.3 and 9.1 at room temperature 

using methanol in Figure 5.  
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Figure 5. UV-Vis Absorption Spectra of 

Rhinacanthus Nasutus Leaf Extract varying pH 

Values in Methanol at Room Temperature 

The pH value of original synthesized dye is 8.3, 

which is in acid condition. The absorption intensities in 

the UV-Vis spectra, they decreased at the lower levels 

of pH value and increase in the acid medium. 
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 According to the above results, the Rhinacanthus 

nasutus dye was extracted at the optimum conditions by 

using methanol solvent, at temperature 45°C and high 

pH value 9.1 to get the best sensitizer for higher 

absorption intensity. The final absorption spectrum for 

the synthesized dye is presented in Figure 6. The 

synthesized dye mainly contain chlorophyll-A due to its 

absorb bands ( 430 nm) and (660 nm) spectral ranges. 

Whereas the UV-Vis graph provides the synthesized 

dyes of absorbance, position of maximum absorbance 

λmax and the longest absorption wavelength λonset. The 

energy band gap (1.801 eV) of extracted dye was 

observed by using Tauc’s equation shown in Figure 7. 

The optical properties of synthesized dye sample are 

expressed in Table 1. 
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Figure 6. UV-Vis Absorption Spectrum of 

Rhinacanthus Nasutus Leaf Extract at pH Value 9.1, 

Temperature 45°C in Methanol  
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 Figure 7. Energy Bandgap of  Rhinacanthus 

Nasutus Leaf Extract  

 Table 1. Optical Properties of Synthesized Dyes 

Sample 

B. Fourier-Transform Infrared (FTIR) 

Spectroscopy Analysis 

 The functional group of dye structure must own 

several carbonyl (C O) or hydroxyl (−OH) groups to 

enable dye molecule chelating to the Ti (IV) sites on the 

TiO2 surface [3]. The analysis of the functional groups 

of the sensitizers was conducted using FTIR 

spectroscopy, with KBr as the reference background. 

Figure 8. shows the analysis result of FTIR spectrum on 

Rhinacanthus nasutus leaf dyes extract. A strong and 

broad band at 3375 cm
-1

 shows that the existent of O-H 

with a H-bonded in hydroxyl group. Carbonyl 

functional group of C=O bond is represented at the 

strong peak of 1622cm
-1

. The FTIR result show that 

these natural dyes consist of functional groups of 

chlorophyll molecule which could help to form bonds 

with porous nanocrystalline semiconductor as 

photoanode of DSSC. 
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Figure 8. FTIR Spectrum of Rhinacanthus Nasutus 

Leaf Dye 

C.  Electrochemical Energy Levels Analysis 

 The DSSC operation, the energy levels of HOMO 

and LUMO cannot be estimated only from the dye but 

also must be adjusted according to the energy levels of 

the semiconductor and the electrolyte. Cyclic 

voltammetry is used to investigate the energy levels in 

organic dyes. The energy levels consists of HOMO and 

LUMO energy [2]. The conduction band (CB) of TiO2 

was reported to locate around -4 to -4.3 eV. Ooyama 

and Harima reported that the desire difference of 

LUMO level of sensitizer and CB of TiO2 should be 

more than 0.2 eV. The HOMO level of sensitizer must 

be more negative than the redox potential with respect 

to the vacuum level in the range of 0.2–0.3 eV. From 

the previous study, the redox potential of I3
-
/I- redox 

couple was reported to locate in the range of -4.6 to -5 

eV [6]. 

The Electrochemical behavior of Natural Dye 

Extracted from  Rhinacanthus nasutus Leaf was studied 

by carrying out cyclic voltammetry in the potential 

range +0.1 V to -0.1V vs Ag/ AgCl in a repetitive 

scanning mode at a scan rate of 20mVs
-1

. Figure 9. 

Dyes 

sample 
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(nm) 

λonset 
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hus nasutus 

dye 

Chlorop-

hyll A 
430 

and 

660 

690 1.801 



University Research Journal 2020, Vol-01, Issue-01 

 

176 

 

shows the record of cyclic voltammograms of 1mM 

silver salt solution in aqueous (0.1M) KNO3 medium.  
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Figure 9. Cyclic Voltammetry Test of Dye Extracted 

from  Rhinacanthus Nasutus Leaf  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Schematic Diagram for the Energy Levels 

of TiO2, HOMO, LUMO of the Investigated Dye 

Sensitizers and Electrolyte 

The Figure 10 is the schematic diagram for the 

relation between of the electrochemical energy levels of 

synthesized dye  and  conduction band of TiO2 and 

redox potential of electrolyte. In this work HOMO 

energy for The Rhinacanthus nasutus dye is -5.926 eV, 

energy LUMO -4.125 eV and bandgap energy 1.801 eV. 

The results show, the LUMO energy is more higher 

than the HOMO energy and low energy band gap 

therefore the electron in dye molecule from the HOMO 

energy more easily jump to the LUMO energy. The 

minimum gap from the LUMO level to conduction band 

of TiO2 is 0.175eV, this condition provide the efficient 

electron injection from the LUMO of dye to TiO2 layer 

conduction band. The HOMO level of sensitizer also 

more negative than the redox potential about 1.126 eV. 

It shows that the good dye regeneration from electrolyte 

to the HOMO level of dye sensitizer, and hence these 

investigated conditions lead to the good performance of 

DSSC device. 

IV. Conclusion 

In the current study, the natural dye was 

successfully extracted from Rhinacanthus nasutus leaf 

by using methanol solvent to use as sensitizer for 

DSSC. In UV-Vis analysis, the optimum conditions for 

the higher absorbance and low energy band gap with 

methanol solvent were observed at temperature 45°C, 

and high pH value 9.1. The effect of higher absorbance 

was due to the more soluble concentration of dye at 

above conditions. The UV-Vis results show that the 

influence of chlorophyll-A at the maximum absorbance 

at λmax 430nm and 660nm. As in FTIR analysis results, 

prove the presence of two anchoring groups with TiO2 

such as carbonyl (C=O) and hydroxyl group (O-H) in 

the Rhinacanthus nasutus dye. Furthermore, the 

efficient conditions of electron injection and 

regeneration process of synthesized dye molecules in 

DSSC were observed from the cyclic voltammetry (CV) 

analysis. The investigated results show, this synthesized 

dye can be used as a sensitizer in the DSSC fabrication.  
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Abstract: The objective of this research work is to study 

the contamination of heavy metal in a vegetable. The 

analysis of elemental concentration in vegetables was 

measured by the EDXRF method. In this research work, 

vegetable samples have been collected from the Shwebo 

market, Shwebo Township, Sagaing Region has been 

performed. From the EDXRF method, the elemental 

concentrations of heavy toxic metal such as As, Cr, Cd, 

Ni, and Pb are contained in samples. The daily intake of 

some heavy elements in all vegetable samples and 

health risk index is also calculated. The daily intake of 

metal (DIM) values for chromium is 13.6 mg/kg. The 

lowest value of daily intake of metal (DIM) values for 

arsenic is 0.153 mg/kg. It can be seen that the order of 

the daily intakes of metal (DIM) values for some heavy 

elements was Cr > Cd > Pb> Ni > As.  According to the 

study, the health risk index of heavy toxic metals such 

as As, Cr, Cd, Ni, and Pb is less than 1. So, it can be 

concluded that people do not harm their health by eating 

vegetables. 

Keywords: heavy metal, vegetable, contamination, daily 

intake, health risk. 

I. Introduction 

Vegetables are important edible crops and are an 

essential part of the human diet. They are rich in 

nutrients required for human health and are an important 

source of carbohydrates, vitamins, minerals, and fibers 

[1]. Heavy metals can be readily taken up by vegetable 

roots and can be accumulated at high levels in the edible 

parts of vegetables, even heavy metal in the soil at low 

levels.  In many countries and regions, vegetables are 

exposed to heavy metals by various means, thus 

vegetable consumption can cause adverse health effects 

[1, 5]. 

In many countries and regions, vegetables are 

exposed to heavy metals by various means, thus 

vegetable consumption can cause adverse health effects. 

In Huludao City, China, the ranges of Pb and Cd 

concentrations in vegetables are 0.003–0.624 mg/kg and 

0.003–0.195 mg/kg (fresh weight), respectively, and the 

maximum concentrations of Pb and Cd all exceed the 

recommended values (GB 2762-2005). Hu et al. 

reported that 16%, 26%, and 0.56% of market 

vegetables in Hong Kong were contaminated by Pb, Cd, 

and Cr, respectively. Rahman et al. reported that some 

Australian and Bangladeshi vegetables contained Cd 

concentrations higher than the Australian standard 

maximum limit (0.1 mg/kg). Therefore, vegetable 

consumption is considered to be one of the major 

sources of heavy metal intake for humans, and elevated 

levels of heavy metal in edible parts of vegetables can 

affect human health. Vegetables can absorb metals from 

the soil as well as from deposits on the parts of the 

vegetables exposed to the air from polluted 

environments [1, 2, 3].  

In the present work, the six samples of vegetables 

have been collected from the Shwebo market. These 

vegetable samples were analyzed by using the 

SPECTRO XEPOS system. Measurements for all 

vegetable samples have been done in the Nuclear 

Physics Laboratory, Department of Physics, and 

Mandalay University. The results were analyzed (i) the 

heavy toxic metal concentration in vegetable (ii) to 

evaluate the metals using different metal assessment 

indices such as daily intake of metals (DIM) and health 

risk index (HRI) in vegetables from Shwebo market, 

Shwebo, Sagaing Region. 

II. Materials and Methods 

A. Sample Collection 

In the present work, the six samples of vegetables 

have been collected from the Shwebo market. The 

collected vegetable samples are onion, garlic, ginger, 

tomato, potato, and watercress. The vegetable species 

used in the experiment were shown in Table 1. The 

vegetable species used in the experiment was shown in 

Figure 1. 

Table  1. Vegetable Species Used in the Experiment 

Sample 

Code 

Sample 

Name 

Myanmar 

Name 

Botanical 

Name 

S-1 Onion ကြြ်သွန်နီ Allium cepa 

S-2 Garlic ကြြ်သွန်ြြူ Allium 

sativum 

S-3 Ginger ဂျင်း Zingiber 

officinale 

S-4 Tomato ခရမ်းချဉ်သီး Solanum 

lyycopersicum 

S-5 Potato အာလူး Solanum 

tuberosum 

S-6 Watercress ြန်စွန်းရွြ် Luziola 

 

mailto:htunt306@gmail.com
mailto:wunnako.mandalay@gmail.com


   University Research Journal 2020, Vol-01, Issue-01 

 

179 

 

   
Onion Garlic Ginger 

   
Tomato Potato Watercress 

Figure 1. Vegetable Species Used in the 

Experiment 

B. Sample Preparation for XRF Method 

In this research work, there are six vegetable 

samples are collected from the Shwebo market, Shwebo 

Township. The vegetable samples were then cleaned 

using pure water to remove any contaminants, such as 

pesticides, fertilizers, dust, and mud. The edible parts of 

the vegetables were separated from the plants and dried 

at room temperature until the weight of the sample 

remained constant. The vegetable was dried, ground to a 

fine powder by using an agate mortar and pestle, and 

passed through a 325-mesh sieve, then kept in clean 

polyethylene containers before analysis. After getting 

very fine powder; the sample was weighed nearly 5g. So 

the powdered samples were prepared as pellets. After 

pelletizing, the pressed pellet was weighed again. 

Finally, each pellet sample was placed in a small plastic 

bag. On the outside of each bag, weight and sample 

names were marked.  

C. Experimental Procedure for XRF Method 

In this research work, the elemental concentration of 

vegetable samples was analyzed by using the SPECTRO 

XEPOS system. All the prepared pellets were put into 

the sample changer. Sample identification and changer 

number were carefully recorded. All of the pellet 

samples were analyzed 300 sec for each filter. The 

elemental concentrations contained in vegetable samples 

were determined by the fundamental parameter method. 

The measurement set-up for SPECTRO XEPOS 

Spectrometer is shown in Figure 2. 

 

Figure 2. Experimental Set-up for SPECTRO 

XEPOS EDXRF System 

D. Calculation of Daily Intake of Metals (DIM) 

This is determined by the following equation 

DIM = C metal × C factor × D food intake/ B average weight

 (1) 

Where 

C metal   = heavy metals conc. in plants 

(mg/kg) 

C factor   = conversion factor 

D food intake  = daily intake of vegetables. 

The conversion factor of 0.085 is to convert fresh 

vegetable weight to dry weight. 

E. Calculation of Health Risk Index (HRI) 

The health risk index is defined as the ratio of daily 

intake of metal to the reference dose. The following 

formula is used for the calculation of HRI. 

HRI =DIM / RfD   

 (2) 

If the value of HRI is less than 1 then the exposed 

population is said to be safe. If the value of HRI is 

greater than 1 indicates that there is a potential risk 

associated with that metal [3. 4, 9]. 

III. Results 

From the EDXRF method, the heavy toxic elements 

such as arsenic (As), chromium (Cr), cadmium (Cd), 

nickel (Ni) and lead (Pb) were found in the vegetable 

samples.  

The elemental concentrations of some toxic heavy 

metals were presented in Table 2.  

The statistical data on the elemental concentrations 

of some toxic heavy metals were shown in Table 3. 

The daily intakes of metal (DIM) of some toxic 

heavy metals for these measured samples are shown in 

Table 4. 

The health risk indexes (HRI) of some toxic heavy 

metals for these measured samples are shown in Table 

5. 
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Table 2. Elemental Concentrations of Some Toxic 

Heavy Metals 

Sample 

Name 

Elemental Concentration  

(mg/kg) 

As Cr Cd Ni Pb 

Onion 0.7 8.0 0.8 0.4 1 

Garlic 0.5 6.4 0.6 0.8 1 

Ginger 0.9 8.6 2 0.5 1.9 

Tomato 0.5 6.6 1 0.4 1 

Potato 0.4 5.1 2 0.5 0.1 

Water 

Cress 
0.6 7.2 0.4 0.3 0.4 

Safe 

Limit 
7 50 1.5 4 10 

 

Table 3. Statistical Data on the Elemental 

Concentrations of Some Toxic Heavy Metals 

 Elemental Concentration (mg/kg) 

As Cr Cd Ni Pb 

Mean 0.58 6.98 1.02 0.67 0.82 

Median 0.5 7.2 0.8 0.5 1 

Std Dev 0.16 0.67 0.69 0.52 0.59 

Min 0.4 5.1 0.4 0.3 0.1 

Max 0.9 8.0 2 1.8 1.9 

Sum 4.1 41.9 7.2 4.7 5.8 

 

Table  4. Daily Intakes of Metal (DIM) of Some Toxic 

Heavy Metals 

Sample 

Name 

Daily Intakes of Metal (DIM) (μg/kg) 

As Cr Cd Ni Pb 

Onion 0.12 13.6 0.13 0.06 0.17 

Garlic 0.08 1.08 0.10 0.13 0.17 

Ginger 0.15 1.46 0.34 0.08 0.323 

Tomato 0.08 1.12 0.17 0.06 0.17 

Potato 0.07 0.86 0.34 0.08 0.017 

Water 

Cress 
0.10 1.224 0.06 0.051 0.068 

Mean 0.09 2.94 0.17 0.11 0.140 

Std.Dev 0.02 4.7025 0.11 0.08 0.101 

Min 0.06 0.867 0.06 0.051 0.017 

Max 0.15 13.6 0.34 0.306 0.323 

Ref: 

Dose 
0.3 5 1 20 600 

 

Table 5. Health Risk Indexes (HRI) of Some Toxic 

Heavy Metals 

Sample 

Name 

Health Risk Index (HRI) 

As Cr Cd Ni Pb 

Onion 0.396 2.72 0.13 0.0034 0.0002 

Garlic 0.283 0.217 0.10 0.0068 0.0002 

Ginger 0.51 0.292 0.34 0.0042 0.0005 

Tomato 0.283 0.224 0.17 0.0034 0.0002 

Potato 0.226 0.173 0.34 0.0045 2.8E-5 

Water 

Cress 
0.34 0.244 0.06 0.0025 0.0001 

Mean 0.331 0.588 0.17 0.0057 0.0002 

Std.Dev 0.09 0.94 0.11 0.004 0.0001 

Min 0.226 0.173 0.06 0.0025 0.0000 

Max 0.51 2.72 0.34 0.0153 0.0005 

Safe 

Limit 
< 1  < 1  < 1  < 1  < 1 

IV. Discussion 

From Table 2, the concentration of arsenic (As) is 

range from 0.4 mg/kg to 0.9 mg/kg. The safe limit for 

the concentration of arsenic (As) in the vegetable is 7 

mg/kg. The mean concentration was 0.58 ± 0.16 mg/kg. 

These results obtained are within the safe limit for 

vegetables.  

The concentration of chromium (Cr) is range from 

5.1 mg/kg to 8.6 mg/kg. The safe limit for the 

concentration of chromium (Cr) in the vegetable is 50 

mg/kg. The mean concentration was 6.98 ± 0.67 mg/kg. 

These results obtained are within the safe limit for 

vegetables.  

The concentration of cadmium (Cd) is range from 

0.4 mg/kg to 2 mg/kg. The safe limit for the 

concentration of cadmium (Cd) in the vegetable is 1.5 

mg/kg. The mean concentration was 1.02 ± 0. 69 mg/kg. 

These results obtained are within the safe limit for 

vegetables. 
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The concentration of nickel (Ni) is range from 0.3 

mg/kg to 0.8 mg/kg. The safe limit for the concentration 

of nickel (Ni) in the vegetable is 4 mg/kg. The mean 

concentration was 0.67± 0.52 mg/kg. These results 

obtained are within the safe limit for vegetables.  

The concentration of lead (Pb) is range from 0.1 

mg/kg to 1.9 mg/kg. The safe limit for the concentration 

of lead (Pb) in the vegetable is 10 mg/kg. The mean 

concentration was 0.82 ± 0.59 mg/kg. These results 

obtained are within the safe limit for vegetables. The 

concentrations of heavy metals in all vegetable samples 

were within the safe limit suggested by the Food and 

Agriculture Organization and World Health 

Organization (FAO/WHO, 2001). 

The daily intakes of metal (DIM) values for some 

heavy metals have been calculated based on the 110g, 

120g, and 130 g per person per day (assuming a value 

for each person). From these three DIM values, the 

mean DIM value was obtained. According to Table 3, 

the chromium has the highest DIM value in all samples 

by the consumption of vegetables. Among them, the 

arsenic has the lowest DIM value in all samples by the 

consumption of vegetables. 

The daily intake of metal (DIM) values for 

chromium is 13.6 mg/kg. The lowest value of daily 

intake of metal (DIM) values for arsenic is 0.153 mg/kg. 

It can be seen that the order of the daily intakes of metal 

(DIM) values for some heavy elements was Cr > Cd > 

Pb> Ni > As. The comparison graph of daily intakes of 

metal for each sample is shown in Figure 3.  

The health risk assessment associated with heavy 

metal (As, Cd, Cu, Ni, and Pb) in locally grown 

vegetables estimated and risk index has been calculated. 

The health risk index was found below one in all 

varieties of vegetables, and As, Cr, Cd, Ni, and Pb were 

not found to cause any risk to the people by consuming 

vegetables. The comparison graph of health risk index 

(HRI) in each sample is shown in Figure 4.  

 

Figure 3. Comparison Graph of Daily Intakes of 

Metal for each Sample 

 

Figure 4. Comparison Graph of Health Risk Index 

(HRI) in each Sample 

V. Conclusion 

The elemental concentrations of heavy metals such 

as As, Cr, Cd, Ni, and Pb are contained in samples. 

These metals are caused by the use of fertilizers, the use 

of pesticides, soil types, burning of fuels and other 

conditions, such as industrial wastes and the method of 

chemicals used. 

The ingestion of some vegetables containing heavy 

metals is one of the pathways in which these elements 

enter the human body. Once entered, the heavy metals 

are deposited in bone and fat tissues, overlapping noble 

minerals. The slowly released into the body, the heavy 

metals can cause diseases.  

The value of the intake of heavy metals in human 

diets was also calculated to estimate the risk to human 

health. All sampled vegetables presented average 

concentrations are lower than the permissible limits. In 

the present study, the daily ingestion of heavy metals 

was below the oral dose of reference, therefore, 

consumption of these vegetables can be considered safe 

and without risk to human health. 
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Abstract: The purpose of this study is to investigate the 

adsorption, colour fastness properties and nature of 

reddish brown natural dye extracted from Madama bark 

(Ceriops tagal (Perr.) C.B.Rob.) on cotton cloth. The 

prepared natural dye was characterized by FT IR and 

UV- visible analysis. The six dye sample solutions (S1, 

S2, S3, S4, S5 and S6) were prepared by natural dye 

powder (without mordant), inorganic mordant (alum) 

bio mordant (cow dung) and other inorganic mordants 

(alum, copper II sulphate, potassium dichromate and 

ferrous sulphate) respectively. Sorption properties of 

natural dye solution (S1) were determined at different 

temperatures (40, 60 and 80) °C  to select the more 

effective dyeing temperature. The colour density of 

dyeing cotton cloths dyeing with six different dye 

solutions were determined by Reflection Transmission 

Color Densitometer. From the results, S2 showed low 

color density than other five dyeing cotton cloth. 

Depending on the type of mordants, such as alum, cow 

dung, copper II sulphate, potassium dichromate and 

ferrous sulphate, colour fastness of the dyeing cotton 

cloth were studied. The values of colour fastness and the 

visual colour of S3 (cow dung) and S4 (copper II 

sulphate) were nearly the same. So, S3 (natural mordant 

or biomordant) can be used as instead of S4 (chemical 

mordant). The prepared reddish brown natural dye can 

also be associated with the benefits of reducing health 

hazards, lowering toxicity levels and avoiding allergic 

reactions. Therefore, the present research is efficient and 

effective for dyeing industry. 

Keywords: natural dye; natural mordant; colour fastness 

I. Introduction 

Natural dyes are known for their use in coloring of 

food substrate, leather as well as natural protein fibers 

like wool, silk and cotton as major areas of application 

since pre-historic times. The use of natural dyes for 

textiles industries has essentially been evolved from 

many years ago [6]. However, the use of natural dyes 

was replaced by synthetic dyes slowly because synthetic 

dyes generally have superior fastness dyeing properties, 

the colors are more diverse, not easily fading, easy to 

produce, and the cost is cheaper than natural dyes. 

Natural dyes can be obtained from plants, animal, and 

rocks that presence in our environment. Natural dyes are 

non-allergenic, non-toxic and easily degraded so it does 

not cause environmental pollution. The colors of natural 

dyes are soothing to eyes, earthly, warm, and high 

appealing. Therefore, to obtain newer shades with 

acceptable color fastness behavior and reproducible 

color yield, appropriate scientific techniques or 

procedures need to be derived from scientific studies on 

dyeing methods, dyeing process variables, dyeing 

kinetics and compatibility of selective natural dyes [1]. 

Ceriops tagal (Perr.) C.B.Rob. (family 

Rhizophoraceae) is a small tree with short buttresses and 

knee-like breathing roots. The tree is formerly a 

commercial source of tannins and dyes. Ceriops tagal is 

a rich source of biologically active compounds like 

triterpenoids, diterpenoids, tannins and polysaccharides 

[4]. Ceriops tagal bark dye is the one of the various 

plant dyes. They are widely used to their low cost, 

excellent colour range, good light fastness and ease of 

application to the material. This natural dye is water 

soluble and possesses good affinity for fibers [7]. 

 

 

Figure 1. Ceriops tagal (Perr.) C.B.Rob.  (Madama) 

 

The bark of C. tagal has been used for the treatment 

of infected wounds in Thailand, and obstetric and 

hemorrhagic conditions in the Philippines [2]. The 

species is also used to treat sores, haemorrhages and 

malignant ulcers and malaria in China. An extraction of 

the bark is used in obstetrical and hemorrhage cases. 

Figure 2.  Bark of Ceriops tagal 

 

mailto:pyaesoneaung248@gmail.com
mailto:nwenweaung4267@gmail.com


University Research Journal 2020, Vol-01, Issue-01 

 

184 

 

Tannin is produced from the bark. Dye is obtained from 

the wood and bark, and used in the „batik‟ industry in 

Malaysia and Indonesia. The wood is heavy, very hard 

and very strong; does not check badly but shrinks 

excessively. Easy to split and work. Asians may use the 

astringent bark or the old calyx with their betel quid [3]. 

II. Materials and Methods 

A. Collection and Preparation of Sample 

The bark of Ceriops tagal (Madama) was collected 

from Dedaye Township, Ayeyarwady Region. After 

collection, the scientific name of Madama was identified 

by authorized botanist at Botany Department, Yangon 

University. The sample was washed with tap water to 

remove impurities and then air-dried under shade to 

prevent some reaction of sunlight with organic 

constituents of sample. The dried sample was separately 

cut into pieces and ground in a grinding machine. The 

powdered sample was separately stored in the air-tight 

container. 

B. Extraction of Madama Bark Dye Powder 

In the procedure of dye extraction, 5 g of powder 

sample (madama bark) was boiled with 2000 mL of 

distilled water at 90 °C for 2 hours and then pre dye 

solution was obtained. This dye solution was heated at 

80 °C until dried pasty dye, which was powdered and 

sieved with 90 μm aperture size. The dye powder 

sample was separately stored in the air-tight container so 

that the sample was free from getting molds to prevent 

moisture, as well as other contaminations and was ready 

to be used for the experimental works. 

C. Preparation of Cow Dung Ash Mordant 

Dried cow dung powder 30 g was heated in furnace 

at 400 °C for 2 hours. Then cow dung ash 15 g was 

obtained. 

D. Methods 

Extracted dye from madama bark was used as 

adsorbate and cotton cloth was used as adsorbent. 

Extracted natural dye was characterized by FTIR and 

UV visible spectrometry.  Cotton dyeing was carried out 

by these dyes in the absence and presence of mordants. 

Sorption properties of six different dye solutions were 

studied according to the contact time and different 

temperatures for S1. 

III. Results and Discussion 

A. FT IR Analysis 

The FT IR spectra of natural dye extracted from 

Ceriops tagal (Perr.) C.B.Rob. was shown in Figure 3. 

Absorption band at about 3400 cm
-1

 indicate OH 

stretching of Madama bark dye, while C-H stretching 

was observed at 2900 cm
-1

. The absorption peaks at 

1612 cm
-1 

are characteristic of the C=C stretching 

vibration. The broad band at 1111 cm
-1

 in natural dye 

are caused by phenolic OH bending respectively [5]. 

 
Figure 3. FT IR Spectrum of Natural Dye Extracted 

from Ceriops tagal Bark 

B. UV Analysis 

UV-visible spectrum of natural dye extracted from 

Madama bark was described in Figure 4. The maximum 

wavelength (λmax) values were found to be 224, 240, 280 

and 475 nm. 

 
Figure. 4. UV-visible Spectrum of Natural Dye 

Extracted from Ceriops tagal (Perr.) C.B.Rob. 

C. Effect of Temperature on Reddish Brown 

Natural Dye (S1) on Cotton Cloth 

The adsorption properties of S1 was studied at 

different temperatures (40 °C, 60 °C and 80 °C). The 

adsorption properties of natural dye increases with 

increase in temperature is said to be endothermic 

process. It was found that S1
 

undergo endothermic 

process, its suitable dyeing temperature was 80 °C.  

 
Figure 5. Effect of Dyeing Temperature on the 

Reddish Brown Natural Dye (S1) on Cotton Cloth 
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D. Effect of Contact Time for Six Dye Solutions 

Dyeing on Cotton Cloth at 80 °C 

Figure 6 shows the amount of dye on cotton cloth 

with different dye solutions (S1, S2, S3, S4, S5 and S6) 

with respect to contact time at 80 °C. It was found that 

maximum sorption capacities were reached at contact 

time 80 minutes. 

 
Figure 6. Effect of Contact Time on Dyeing of Cotton 

Cloth with Various Dye Solutions at 80 °C 

E. Colour Fastness Properties of Six Dye 

Solutions on Cotton Cloth 

The colour density on the cotton cloth was increased 

significantly by using mordant. Colour fastness of 

cotton cloth samples were determined using pre 

mordanting, simultaneous mordanting and post 

mordanting with 2 % dye concentration and 80 minutes 

dyeing time because those conditions resulted in the 

highest colour strength for cotton cloth. The colour 

density for six dyeing cotton cloth before and after 

colour fastness testing were compared in Figures 7, 8, 9 

and 10. 

Poor substantivity and fastness properties are often 

found in natural dyes for cotton cloth and can be 

improved if the cotton cloth was first treated with a 

solution containing mordant, such as a salt of alum, iron, 

copper or chromium. Metallic mordants improve the 

fixation and fastness properties of dyes lacking 

substantivity for cotton cloth. 

The sample S2 (natural dye with alum mordant) was 

seen the lowest colour density. The sample S6 (using 

FeSO4 mordant) was the highest colour density. The 

sample S3 (natural mordant using cow dung) and S4 

(using CuSO4) were nearly equal colour density. 

Therefore, natural mordant (cow dung) can be used 

instead of CuSO4 for madama bark dye solution. In this 

research, the effects of natural mordant (cow dung) and 

chemical mordants were studied for dyeing process. It 

was found that alum was the good appearance and 

K2Cr2O7 was good colour fastness [8]. 

 

 
Figure 7. Colour of Cotton Cloth Dyeing with Six 

Dye Sample Solutions (i) Pre Mordanting (ii) 

Simultaneous Mordanting (iii) Post Mordanting 

 
Figure 8. Variations in Colour Density of Cotton 

Cloths after Fastness Test (Pre Mordanting) 

 
Figure 9. Variation in Colour of Cotton Cloths after 

Fastness Test (Simultaneous Mordantig) 

 

 
Figure 10. Variation in Colour of Cotton Cloths 

after Fastness Test (Post Mordanting) 

F. Effect of Desorption  

Six dyeing cotton cloths were washed with 1 % 

weight by volume detergent solutions. It was found 
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that desorption of colour from six dyeing cotton cloth 

became decrease 30 minutes. Among them, desorption 

of S5 was lowest and S1 was highest. Figure 11 showed 

the desorption properties of six dyeing cotton cloth. 

 

 

Figure 11. Comparison of Desorption Properties of 

Six Dye Solutions from Dyed Cotton Cloth     

(λmax475 nm) 

IV. Conclusion 

A systematic approach for extracting, characterizing 

and improving the properties of dye is very important to 

minimize the cost investment for yield maximization 

and dye purity. This study focused on color fastness 

properties (pre mordanting, simultaneous mordanting 

and post mordanting) and desorption properties of 

natural dye. From the results, it can be found that, 

according to the types of mordant used, colour of dyeing 

cotton cloths can be seen different colours. Among six 

dye solutions, S2 (alum or common mordant), S3 (cow 

dung or biomordant) and S5 (K2Cr2O7 or inorganic 

mordant) can be chosen for home-made dyeing process. 

Thus, this research will pave the way for more 

discoveries of new types of natural dyes which could be 

manufactured through systematic and well-structured 

experiment. 

Acknowledgements 

The authors would like to thank to Professors and 

Head, Dr. Daw Ni Ni Than, Department of Chemistry, 

University of Yangon, for her kind suggestions during 

this research work. The authors also wish to grateful 

thanks to University Research Journal, University of 

Computer Studies (Myeik). The author also gratefully 

acknowledge the support and help of the Universities‟ 

Research Centre (URC) for FT IR measurement. 

References 

[1] A. K. Samanta and A. Konar, “Dyeing of Textile with 

Natural Dyes,” Department of Jute and Fibre Technology, 

Institute of Jute Technology, University of Calcutta,  India, 

2011, vol. 3, pp. 29-44. 

[2] Bamroongrugsa, N. “Bioactive Substances   from the 

Mangrove Resource”. Songklanakarin Journal of Science & 

Technology, 1999, vol. 21, pp. 377-386. 

[3] Hou, D. Rhizophoraceae Flora Malesiana, Republic of 

Indonesia: Nordhoff Ltd., 2003, vol. 5, pp. 429 -493. 

[4]N. Qadri and K. Jamil, “Chemical Constituents of the Fruit 

and Hypocotyl of Mangrove, Ceriops Tagal”. Pakistan 

Journal of Marine Sciences, 1993, vol. 2, pp. 119-122. 

[5] R. M. Silverstein and C. M. Terence, “Spectrometric 

Identification of Organic Compounds,” New York, John 

Willey & son, Inc, 1991, pp. 99-164. 

[6] T. Bechtold, A.  Turcanu, F.  Ganglberger and S.  Geissler, 

“Natural Dyes in Modern Textile Dyehouses- How to 

Combine Experiences of Two Centuries to Meet the Demands 

of the Future,” Journal of Cleaner Production, 2003, vol. 11 

(5), pp. 499-509. 

[7] Widowati, T. P, E. Kasmudjiastuti and S. Sutyasmi, 

“Combination of Tingi (Ceriops tagal Perr) Tannin and Alum 

as Tanning Agent for Linning Leather,” Indonesia, 2015, pp. 

213-215. 

 [8] Y. V. Li, N.  Malensek, A.  K.  Sarkar and C.  Xiang, 

“Colorfastness Properties of Persimmon Dye on Cotton and 

Wool Fabrics”. Clothing and Textile Research Journal, 2016, 

pp. -10-12. 

 

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0 20 40 60 80 100

A
b

s 

Time(min) 

S1 S2 S3

S4 S5 S6



University Research Journal 2020, Vol-01, Issue-01 

 

187 

 

Kinetic of Dyeing Cotton Cloth with Natural Dye Extracted from Mango Bark 

(MangiferaindicaL.)
   

Nwe Nwe Aung 

University of Yangon 

nwenweaung4267@gmail.com 

 

 

Khin Phyo Win 

University of Yangon 

khinphyo18@gmail.com 

 

Pyae Sone Aung 

University of Medicine (2) 

pyaesoneaung248@gmail.com

Abstract: The present study of the natural dye extracted 

from Mango bark (Mangiferaindica L.) on cotton cloth 

with thermodynamic and kinetic nature. In this research 

work, the two dye sample solutions (S1 and S2) were 

prepared by natural dye and natural mordant (banana 

petaloid). The temperature effect on adsorption of 

prepared samples on cotton cloth was determined. 

According to pseudo first and second order models, the 

kinetic nature was conducted. The adsorption kinetic for 

two samples (S1 and S2) was more accurately 

represented by a pseudo second order model. The 

activation energy of S1 and S2 were also found to be 

26.27 and 18.71 kJ mol
-1

. And then the ΔH

 and ΔS


 

values were (-46.23 and -33.26) kJ mol
-1

 and (-0.166 

and -0.167) kJ mol
-1

 K
-1

. The values of ΔG
 

were 

positive and less than +84 kJmol
-1

. Also the values of 

ΔH

, ΔS


, ΔG


 and Ea all observed that the sorption of 

S1 and S2 on cotton cloth was exothermic and non-

spontaneous physi sorption process. 

Keywords: natural dye, natural mordant, adsorption, 

kinetic, thermodynamic 

I. Introduction  

Mango bark as one of the parts of plants in natural 

dyes due to increased awareness of the environmental 

and health hazards associated with the synthesis, 

processing and use of synthetic dyes.  

Natural dyes have been used extensively in 

colouring of food substrate, leather. Cotton is an 

abundant natural fibre which consists of practically pure 

cellulose [1]. The use of non-allergic, non-toxic and 

eco-friendly natural dyes on textiles have become a 

matter of significant importance due to the increased 

environmental awareness in order to avoid some 

hazardous synthetic dyes [2]. 

A. Mangiferaindica L. (Mango) 

Mangifera is genus of flowering trees in the 

Anacardiaceae family. Mango trees require tropical and 

warm, subtropical areas with temperatures ranging from 

20 to 30 ˚C [3].  Bark is usually dark grey-brown to 

black, rather smooth, superficially cracked or 

inconspicuously fissured, rather thick pieces [4].  

 

 
Figure 1. Mangiferaindica L. (Mango) 

II. Materials and Methods 

A. Extraction of Natural Dye from Mango Bark  

The bark of Mango Bark (MangiferaindicaL.) was 

collected from Yangon University campus. After 

collection, the scientific name of Mango was identified 

by authorized botanist at Botany Department, Yangon 

University. The sample was washed with tap water to 

remove impurities and then air-dried under shade to 

prevent some reaction of sunlight with organic 

constituents of sample. The dried sample was separately 

cut into pieces and ground in a grinding machine. In the 

procedure of dye extraction, 5 g of powder sample 

(mango bark) was boiled with 2000 mL of distilled 

water at 90 °C for 2 hours and then pre dye solution was 

obtained. This dye solution was heated at 80 °C until 

dried pasty dye, which was powdered and sieved with 

90 μm aperture size. The dye powder sample was 

separately stored in the air-tight container so that the 

sample was free from getting molds to prevent moisture, 

as well as other contaminations and was ready to be 

used for the experimental works. 

B. Preparation of Two Dye Samples (S1 and S2) 

S1 was prepared 100 mL of distilled water and 0.5 g 

mango bark dye powder. S2 was prepared by the mixture 

0.05 g of banana petaloid and 0.5 g of mango bark dye 

powder.  

C. Methods 

Extracted natural dye from Mango bark was used as 

adsorbate and cotton cloth was used as adsorbent. 

Cotton dyeing was carried out by two samples (S1 and 

S2). Sorption properties of two different dye samples 

were studied according to different temperatures.  
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III. Results and Discussion 

A. Effect Temperature on Brown Natural Dye 

(S1 and S2) Dyeing on Cotton Cloth 

Adsorption properties S1 and S2 were examined at 40, 

60 and 80 °C, respectively. Figure 2(a) and 2(b) were 

shown in the adsorption properties of S1 and S2 dyeing 

on cotton cloth at that temperatures. It was found that S1 

undergoes exothermic process, its suitable dyeing 

temperature was 60 °C. Similarly, the uptake of S2 

sample was increased with decreasing temperature at the 

same adsorption time.  

The resultant data were calculated by  qe = 
     

  
 × 1 L 

Co = initial concentration, Ce = equilibrium 

concentration, qe= the amount of dye adsorbed per gram 

of cotton cloth (mg/g cotton) at equilibrium. 

 

 
Figure 2. (a) Temperature Effect on the S1 and 

Cotton Cloth 

 
Figure 2. (b) Effect of Dyeing Temperature on the 

Banana Petaloidmordan (S2) and Cotton Cloth 

B. Kinetics Analysis  

The pseudo first order and second order kinetics 

models of S1, and S2 on cotton cloth were determined by 

the Lagergern equation as follows [5]: 

 
   

  
 = k1 (qe-qt)                          ………… (1) 

      ln (qe-qt) = lnqe – k1t                          ………… (2) 

where, k1 is the rate constant of pseudo first adsorption 

(s
-1

), and qe and qt are the amount of dye adsorbed per 

gram of cotton cloth (mg/g cotton) at equilibrium and at 

a time, t.  

Figure 3 (a) and 3(b) shows The k1 and qe were 

calculated from the slope and intercept. The pseudo 

second order kinetic model can be expressed based on 

adsorption equilibrium capacity as follows: 

   

  
 = k2 (qe-qt)

2
                             ………. (3) 

 

        
= 

 

  
  k2t                             ………. (4)  

              (or) 
 

  
= 

 

     
  + 

 

  
                              ………. (5) 

hi = k2qe
2

                       ………. (6) 

where, k2 is the rate constant for pseudo second 

order adsorption, hi is the initial dye adsorption rate (mg 

/ g min)[6]. 

The results of pseudo second order kinetics are 

showed in figure 3(a) and (b) using the plot of (t/qt) 

versus t . As seen in figures it was found that the 

adsorption on cotton cloth are not likely to be a first 

order reaction due to the resulting correlation 

coefficient . 

The pseudo second order kinetic model was used Eq 

(5) and plot of (t/qt) against t for the adsorption of dye 

on cotton cloth are given in Figure 4 (a) and (b). The 

slopes and intercepts of these plots were used to 

calculate the adsorption capacity (qe, cal) and the rate 

constant (k2). As seen in figures, the correlation 

coefficient values for pseudo second order rate equation   
   

  
 = k2 (qe-qt)

2
  was found to be higher than the pseudo-

first-order rate equation .  

 

 
Figure 3. (a) Pseudo First Order Plot for S1 on 

Cotton Cloth at Different Temperatures 

 
Figure 3. (b) Pseudo First Order Plot for S2 on 

Cotton Cloth at Different Temperatures 
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Figure 4. (a) Pseudo Second Order Plot S1 on Cotton 

Cloth at Different Temperatures 

 
Figure 4. (b) Pseudo Second Order Plot for S2 on 

Cotton Cloth at Different Temperatures 

C. Activation Parameters 

The S1 and S2 were determined the activation energy 

(Ea), enthalpy (ΔH
#
), entropy (ΔS


) and the free energy 

(ΔG

) of using equation (7), (8) and (9) as follows: 

 ln k2 = ln A- 
  

  
                             ………. (7) 

ln (
  

 
) = ln

  

 
 + 

   

 
 - 

   

  
              ………. (8) 

ΔG

 = ΔH


 -TΔS

                                           
………. (9) 

where, Ea, R and A refer to the Arrhenius activation 

energy, the gas constant and the Arrhenius factor , kb 

and h refer to Boltzmann’s constant (1.38×10
-23

) and 

Plank’s constant (6.626×10
-34

) respectively [7,8]. 

Figure 5(a) and (b) shows the Arrhenius plot of ln k2 

against 1/T for the adsorption of dye S1, and S2 on 

cotton cloth. Figure 6(a) and (b) showed that the ΔH

 

and ΔS

 were calculated from the slope and intercept 

plot of ln (k/T) versus 1/T. 

The calculated values are listed in Table 1. Therefore, 

the values of ΔH

, ΔG

 
and Ea all observe that S1 and S2 

on cotton cloth by aphysic sorption process.  

 

 

Figure 5. (a) Arrhenius Plot for the Sorption of S1 

Dyeing on Cotton Cloth 

 

Figure 5. (b) Arrhenius Plot for the Sorption of S2 

Dyeing on Cotton Cloth 

 

Figure 6. (a) Eyring Plot for the Sorption of S1 

Dyeing on Cotton Cloth 

 

Figure 6. (b) Eyring Plot for the Sorption of S2 

Dyeing on Cotton Cloth 
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Table 1. Activation Parameters for Sorption of S1 

and S2 Dyeing on Cotton Cloth 

 

D. Application of Brown Natural Dye Extracted 

from Mango Bark 

In Myanmar, natural dyes can be extracted from 

trees and other materials. People have been using these 

types of materials for cloth and in decorations because 

of their glorious naturals. Figure 7 shows that S1 (natural 

mango bark dye) and S2 (banana petaloid or natural 

mordant) can be applied in home-made dyeing process.  

 
(a) 

 
(b) 

Figure 7. Application of Brown Natural Dye 

Extracted from Mango Bark for Home-made Dyeing 

Process Using (a) S1 (Natural Dye), (b) S2 (Banana 

Petaloid or Natural Mordant)  

IV. Conclusion 

In this research investigated the dyeing process for 

adsorption capacities at 40, 60 and 80 ˚C. Banana 

petaloid was waste of the bud but it can be used as 

chemical mordant for this dyeing process. According to 

the results, the kinetics studies of dyeing process can be 

showed by pseudo second order model as a correlation 

coefficient values. The rate of adsorption (hi) of S1 and 

S2 dyeing on cotton cloth decreased at increasing dyeing 

temperature which indicated exothermic process. The 

activation energy for S1 and S2 were found to be 26.27 

and 18.71 kJ mol
-1

. Also the values of ΔH

 and ΔS


 

were (-46.23 and -33.26) kJ mol
-1

 and (-0.166 and -

0.167) kJ mol
-1

 K
-1

. The values of ΔG
 

were positive and 

less than +84 kJmol
-1

. The sorption of S1 and S2 on 

cotton cloth was exothermic, non-spontaneous and 

physisorption process due to the values of ΔH

, ΔS


, 

ΔG

 and Ea. It is hoped that the finding from the present 

study may contribute to the extracted natural dye from 

bark of plant and also was non-toxic and cost effective 

for the eco-system.  
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Abstract: Today consumers are increasingly associating 

natural food colorants to health benefits. The 

preliminary phytochemical tests of the skins of dragon 

fruit were performed. The mineral contents of the skins 

of dragon fruit were determined by using EDXRF 

Spectroscopy. Anthocyanins were extracted by using 

distilled water and 2% citric acid solution. Some 

qualitative tests for anthocyanins were carried out by 

standard method. Total anthocyanin content in each 

extract was determined by pH differential method. The 

total anthocyanin pigment (95.05 mg/100 g and pH 3.4) 

of 2% citric acid extract was higher than that of watery 

extract (78.02 mg/100 g and pH 5.7). Anthocyanin 

extract was encapsulated, using the mixture of gum 

arabic and maltodextrin by microwave-assisted drying 

at 1000w. Tween-80 was used as emulsifying agent. 

Some physicochemical properties of encapsulated 

powder were determined by reported method. The 

stability of color of juice prepared with encapsulated 

anthocyanin powder was evaluated under different 

temperatures. 

Keywords: Anthocyanins, dragon fruit, pH differential 

method, encapsulated powder, gum arabic.  

I. Introduction 

Natural dyes have been used for centuries to color 

food. These dyes are produced from plant and animal 

sources. Natural food colors offer additional health 

benefits of biologically active compounds like vitamins, 

minerals, flavonoids, chlorophyll, and other cancer 

fighting antioxidants. But natural colorants are 

generally more sensitive to light, temperature, pH and 

redox agents [5]. 

Plant pigments include a variety of different 

compounds, including anthocyanins, carotenoids and 

chlorophylls. They can be classified into two groups, 

lipid-soluble and water-soluble. The most common 

water-soluble pigments are anthocyanins that are 

present in a large number of vegetable products, and are 

responsible for a wide range of colors from colorless to 

purple. Anthocyanins are the most varied in 

composition and in color.  

The different types of anthocyanins depend on the 

number of hydroxyl groups, sugars, aliphatic groups 

and aromatic acids attached to the basic structure of 

anthocyanins. The particular color of each anthocyanin 

depends on the number and orientation of the hydroxyl 

and methoxyl groups in the molecule. The dragon fruit 

is an exotic fruit world-wide, as it is known in many 

countries, which creates a potential for diversifying by 

making different types of food products with high 

nutritional value. The skins of the dragon fruit can be an 

important source of natural colorants, as restrictions on 

the use of synthetic food colorants have led to a rising 

interest in the use of anthocyanins and flavonoids as 

food colorants, as well as for pharmaceuticals products 

and cosmetics [6].  

Encapsulation is a technique that is used for 

protection, stabilization and slow release of core 

materials. There are several techniques and wall 

materials that are available for encapsulation of natural 

food colorants to overcome their instability, solubility 

and handling problems [4]. 

The hypothesis of this research is that the 

encapsulated anthocyanin powder should give an 

increase its stability and possibilities for the use of 

coloring. In this research work, anthocyanin was 

extracted from the skins of dragon fruit using distilled 

water and 2% citric acid solution and then encapsulated 

with a mixture of gum arabic, maltodextrin and Tween-

80. The stability of this encapsulated pigment under 

different storage conditions is good and use as food 

colorant. 

II. Materials and Methods 

 A. Sample Collection  

The dragon fruits were obtained from local market 

in Mandalay Township. The dragon fruits were selected 

and washed with water. They were peeled manually. 

The encapsulating agents were: Maltodextrin (DE 4-17), 

gum arabic and Tween-80 (Atlas Chemical centre and 

Able Hospital Equipment & General Trading). All 

reagents were analytical grade. 

 B. Phytochemical Investigation  

Phytochemical investigation on dragon fruit skins 

were carried out according to the reported methods [3].  

 C. Determination of Mineral Contents  

Elemental composition in the skins of dragon fruit 

was measured at Department of Chemistry, Monywa 

University by using Energy Dispersive X-ray 

Fluorescence Spectrometer (EDXRF). 
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D. Preparation of the Anthocyanin Extracts 

from Dragon Fruit Skins 

Extraction of anthocyanin pigments from dragon 

fruit skins were carried out according to the procedure 

described by Spanga et al., 2003. The extracting 

solvents were: distilled water and 2% citric acid 

solution. Dragon fruit skins (100 g wet weight) were 

ground into fine particle using blender, into which 250 

mL of solvent was added. Continuous stirring was 

given for about 20 min at 28°C. The solution was 

filtered by using muslin to obtain anthocyanin. The 

same procedure was followed to extract until become 

colorless and then the final volume (1000 mL) was 

obtained. The extracts were kept in refrigerator until 

further analysis [2].   

E. Determination of Total Monomeric 

Anthocyanins 

Before the determination of anthocyanins content, 

maximum absorption of anthocyanins extract was 

detected by UV-VIS spectrophotometer. The results are 

shown in Figures 3 and 4. Total anthocyanin content 

was determined using the spectrophotometric pH-

differential method using two buffer systems: 

potassium chloride buffer, pH 1.0 (0.025 mol/L) (125 

mL of 0.2 mol/L KCl and 375 mL of 0.2 mol/L HCl) 

and sodium acetate buffer, pH 4.5 (0.4 mol/L) (400 mL 

of 1 mol/L sodium acetate, 240 mL of 1 mol/L HCl and 

360 mL of water). The absorbance was measured at 520 

and 700 nm with distilled water as blank using a UV–

VIS spectrophotometer (Spectro UV 2550). The 

absorbance (A) difference between the pH 1.0 and pH 

4.5 samples was calculated [8]. 

Absorbance (A) = ( A520nm pH1.0 – A700nm pH1.0 )  

                           -  (A 520nm pH4.5 – A700nm pH4.5 ) 

The total anthocyanin content was calculated as 

cyanidin-3-glucoside according to the following 

equation: 

3A MW DF 10
Total anthocyanin content 

εl

  
  

Where, MW (molecular weight) = 449.2 gmol
-1

 for 

cyanidin-3-glucoside; DF = the dilution factor;         

1 = path length; A = Absorbance;  =Molar 

absorptivity  

F. Choice of Solvent for Extraction of 

Anthocyanin 

In order to know the best solvent for extraction of 

anthocyanins, the yield percent of both extracts were 

compared. For stability of anthocyanin extracts, they 

were placed in sunlight and noted.  

G. Qualitative Tests for Detection of 

Anthocyanins in 2% Citric Acid Extract  

The presence of anthocyanins in dragon fruit skins 

extracts was tested by using three common reagents: (i) 

sulphuric acid (ii) Ferric chloride and (iii) dilute 

hydrochloric acid [1]. 

H. Application of Anthocyanin Solutions 

Extracted from the Dragon Fruit Skins 

About 3 g of jelly powder was added to 100 mL of 

2 % citric acid or water extracted solution and heated at 

70°C and stirred for about 10 minutes to reach the 

desired condition. After that it was transferred into steel 

bowl and allowed to cool in water bath. It is shown in 

Figure (7, a). About 100 g of rice with 200 mL of 2 % 

citric acid extracted solution were added in a rice 

cooker and it was cooked. It was then transferred to a 

plate. It is shown in Figure (7, b). About 50 g of sago 

seeds was added to 100 mL of 2 % citric acid extracted 

anthocyanin solution and stirred constantly at 70°C. 

After it reached to the desired condition, it was cooled 

and transferred to a steel bowl. It was shown in Figure 

(7, c). 

 I. Preparation of Encapsulated Anthocyanins 

Powder 

1) Preparation of Gum Arabic Solution: Gum 

Arabic (24g food grade) was dissolved slowly in 30mL 

of distilled water at 30°C and after complete dispersion 

the final volume was make up to 60mL by adding 

distilled water. It was kept under ambient condition for 

12 hour to improve the film forming and emulsification 

properties. The prepared 40 per cent gum arabic 

solution was filtered using muslin cloth to remove the 

foreign materials if any, and use for further experiments. 

2) Preparation of Maltodextrin Solution 

Maltodextrin (DE-10, 24g) was dissolved slowly in 

30mL of distilled water at 60°C by continuously stirring 

and after complete dispersion, the final volume was 

made up to 60mL by adding distilled water. The 

prepared 40 per cent maltodextrin solution was filtered 

using muslin cloth to remove the foreign materials if 

any, and used for the experiments. 

3) Preparation of Encapsulation: Anthocyanins 

extract (180 mL) was added to the mixture (120 mL) of 

40 per cent gum arabic solution and 40 per cent 

maltodextrin solution obtaining total volume of 300 

mL.This immiscible mixture was emulsified at 1000 

rpm for 10 min by using magnetic stirrer until the 

anthocyanins dispersed completely. Two drops of 

Tween-80 was added to aid the emulsification process. 

The anthocyanin emulsion was concentrated in low 

pressure rotatory evaporation at 70°C. The concentrated 

solution was transferred to crucible and placed in a 

microwave domestic oven. It was treated for up to 10 

minutes at microwave power intensities (1000W). It 

was ground into powder and immediately placed in 

brown bottle and stored in refrigerator [7]. 
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 J. Determination of Some Physical Properties 

of Encapsulated Powder 

Some physical properties such as pH, moisture 

content and solubility in water were determined by 

reported method. 

1) pH The pH of samples (1 % solution) was 

measured by using pH meter.  

 2) Moisture Content: The samples were accurately 

weighed (1 g, W0) and dried by loss on drying 

measurement (W1). The temperature of drying was 

105 °C. The weights of the sample before and after 

drying were calculated for the moisture contents. All 

samples were performed in triplicate. The moisture 

content was determined as the percentage of moisture in 

the powder using the following equation.  

0 1

0

W W
Moisture content% 100

W

-
= ´  

 3) Solubility: One gram of sample was dispensed 

into 20 mL of distilled water while taking care to break 

up any lumps using a glass rod. After 30 min of stirring, 

centrifuged for 10 min. The supernatant was then 

decanted and the weight of its solid content determined 

after it had been evaporated to a constant weight. The 

Water Solubility Index (WSI) was then calculated as:  

 Wt : of dissolved solids in sup erna tan t
WSI  

Wt : of dry powder sample
=  

K. Determination of Color Stability of Solution 

Prepared with Encapsulated Anthocyanin 

Powder 

The color stability of solution prepared with 

encapsulated anthocyanin powder was evaluated under 

different temperatures. (4ºC, room temperature and 

sunlight conditions). 

III. Results and Discussion 

A. Preliminary Phytochemical Tests for Dragon 

Fruit Skins 

 According to the phytochemical examinations 

alkaloids, flavonoids, carbohydrates, phenolic 

compounds, glycosides, saponins, tannins, steroids, 

terpenes and reducing sugars were found to be present 

in the sample whereas resin was absent. Among these 

phytochemicals, flavonoids play an important role in 

food colorant. 

 

 

 

 

 

B. Determination of Mineral Contents in the 

Skins of Dragon Fruit 

 

Figure 1. Elemental Aanalysis of the Skins of 

Dragon Fruit 

According to the EDXRF results, potassium are 

higher than the other minerals in the skins of dragon 

fruit. Mineral are inorganic substances, present in all 

body tissue and fluids. Their presence is required to 

maintain certain physical and chemical processes 

which are essential to life. For humans, potassium is 

an essential macro mineral nutrient. Potassium is one 

of the important mineral in the body and it is 

necessary for the heart, kidneys and other organs to 

work properly. High potassium diet helps to reduce 

blood pressure and it helps regulate fluid balance, 

muscle contractions and nerve impulse.   

C. Extraction of Anthocyanin Pigments from    

Dragon Fruit Skins 

Distilled water and 2% citric acid solution were 

used as solvents for extraction of anthocyanins. 

Material to solvent ratio was 1:10 w/v. The pH values 

of watery anthocyanins extract (red), and 2% citric acid 

anthocyanin extract (purple red) were found to be 5.6 

and 3.4 respectively as shown in Figure 2. 

 

 

 

 

 

    (a)  Watery Extract      (b) 2% Citric Acid Extract 

Figure 2. Extract of Anthocyanin 

D. Determination of Total Anthocyanins 

Pigment 

Before determination of total anthocyanins pigment 

in both extracts, maximum absorption of both 

anthocyanins extracts was determined by UV-Visible 

Spectro-photometer. The spectra of anthocyanins 

extracts are presented in Figure 3 and Figure 4. 
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Figure 3. Absorption Spectrum of Anthocyanin 

Extract in Citric Acid 

 

Figure 4. Absorption Spectrum of Anthocyanin 

Extract in Water 

According to the spectra, maximum absorption was 

found to be 520 nm for 2 % citric acid extracts and 

water. So, its value was used for the calculation of 

anthocyanins content in pH differential method.  

E. Choice of Solvent for Extraction of 

Anthocyanins 

Table 1 shows the extraction efficiency of 

anthocyanin affected by the type of solvents. The yield 

pigments of 2% citric acid solution was higher than that 

of water. At low pH value, anthocyanin yield was the 

highest and stability. 

Table 1. Extraction Efficiency of Anthocyanins 

Affected by the Type of Solvents 

No. Extraction 

Solvent 

pH Yield 

pigments 

(mg/100g) 

1 2% citric 

acid 

3.4 95.05 

2 Water 5.6 78.02 

  * Based on wet weight 

In order to know the stability of anthocyanin 

pigments of water and 2% citric acid extracts, they were 

left in sunlight. The changes of color are shown in 

Figure 5. After three days, watery extract was changed 

the color to darken purple but 2% citric acid extracts 

color was little changed. Therefore 2% citric acid 

solution was chosen as a solvent for the extraction of 

anthocyanins. 

Figure 5. Changes of Color in Sunlight for Both 

Extracts after Three Days 

F. Qualitative Tests for Anthocyanins in 2% 

Citric Acid Extract 

According to the tests, pelargonidin, cyanidin and 

malvidin were found to be present in the extract. 

(i) Sulphuric Acid Test          (ii) Ferric Chlorid    

 

 

 

 

            Anthocyanin                                      Malvidin    

           (iii) Dilute Hydrochloric Acid Test 

          

                                                                                                                                                

      

 

                 Pelargonidin                     Cyanindin 

Figure 6. Qualitative Tests for Anthocyanins 

G. Application of Anthocyanin Solutions 

Extracted from the Skins of Dragon Fruit  

Water extract and 2 % citric acid extract were 

utilized in coloring of foods. It was found that water 

extract gives deep red color and the 2 % citric acid 

extract gives reddish pink color depending on their 

different pH values.  

 

 

 

 (a) Colouring of Jelly       (b) 2% Citric acid Colouring  

     of Rice   

 

 

 

(c) Colouring of Sago Kyo 

Figure 7. Application of Anthocyanin Solutions on 

Foods 
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H. Encapsulation of 2% Citric Acid 

Anthocyanin Powder 

To increase the stability of anthocyanins and protect 

from light, high temperature, pH and oxidation, 

encapsulation was carried out. In this research, 

anthocyanins pigment of 2%citric acid solution extract 

for core material, a mixture of gum arabic and 

maltodextrin for wall materials and Tween-80 as 

emulsifier were used. The core to wall materials ratio 

was 3:2 (v/v). The encapsulated powder (38.2g) was 

obtained. It was stored in brown bottle. 

 
Figure 8. Yellow Color Encapsulated Anthocyanins 

Powder 

I. Some Physical Properties of Anthocyanin 

Powder 

Table 2. Some Physical Properties of Encapsulated 

Powder 

No. Parameters Results 

1 pH 3.2 

2 Moisture (%) 6 

3 Solubility in water (%) 94 

 

The visual color changes of model samples in 

various storage conditions for 14 days period are shown 

in Figure (9, 10, 11). 

 

                             

      1
st
 Day               7

th
 Day   14

th
 Day   

Figure 9. Color Changes of The Sample in The 

Refrigerator 

                            
   1

st
 Day                         7

th
 Day         14

th
 Day       

 Figure 10. Color Changes of the Sample in the 

Room   

 

 

                          
   1

st
 Day                       7

th
 Day              14

th
 Day 

Figure 11. Color Changes of the Sample under 

Sunlight 

It was observed that an increase in the storage 

temperature from refrigerator and room to sunlight led 

to change in the characteristic color (yellow) of 

anthocyanins and a darkening to pale yellow was noted. 

They are started to spoil at the start of the 3rd day and 

ferment at sunlight. Therefore, they should be stored 

inside the refrigerator. 

IV. Conclusion 

In this research work, the anthocyanins present in 

the skins of dragon fruit were collected from local 

market, Mandalay Region. Among the phytochemicals, 

flavonoids play an important role in food colorant. 

According to the EDXRF result, the skins of dragon 

fruit do not contain any toxic metal. An attempt has 

been made to extract the anthocyanins as natural food 

colorant from dragon fruit skins using 2% citric acid 

solution and to prepare encapsulated powder and to be 

applied in coloring of food. The yield of anthocyanins 

expressed as cyanidin-3-glucoside was found to be 

(95.05 mg/100g) in dragon fruit skin extract. By 

encapsulation of anthocyanin extract using mixture of 

gum arabic and maltodextrin and emulsifier Tween - 80, 

encapsulated powder (38.2 g) was obtained. 

The color stability of encapsulated powder solution 

was determined under different temperatures (4ºC and 

room temperature and sun light conditions). The result 

from this study showed that storage at 4 ºC in the 

absence of light was the best condition. Therefore the 

storage temperature and light conditions are very 

important for coloring of natural food colorant. 

This research could be very important from an 

economic point of view, because the skins of dragon 

fruit can be used for food dye applications. The skin, 

which is now treated as a waste product, would be 

useful as a source of anthocyanin colorants, helping to 

lower costs in the production of natural food colorants. 

References 

[1] Buzarbarua A, "A Texbook of Practical Plant Chemistry", 

S.Chand & Company Ltd. Ram Nargar, New Delhi. 2000. 

[2] G. Spagna, R.N. Barbagallo, A. Todaro, M.J. Durantel and 

P.G. Piffer, "A Method for Anthocyanin Extraction from 

Fresh Grape Skin", Italian Journal of food Sciences, 2003, vol. 

3, pp. 337-346. 

[3] Harbone, J. B, "Pytochemical Dictionary,” A Hand Book 

of Bioactive Compounds from Plants, Taylor and Franis Ltd, 

Washington DC, 1994. 

34 



University Research Journal 2020, Vol-01, Issue-01 

 

196 

 

[4] K. Bronnum-Hansen, F. Jacobsen and M. J. Flink, 

"Anthocyanin colourants from elderberry (Sambucus nigra, 

L.), 1. Process considerations for production of liquid extract", 

Internation Journal of Food Science and Technology, 1985, 

vol. 20, pp. 703-711. 

[5] Macrae R., R. K. Robinson, and M .J. Sadler, 

“Encyclopaedia of Food Science, Food Technology and 

Nutrition”, Academic Press, San Diego, 1993. 

[6] R. E. Wrostald, R .W. Durst and J. Lee, “Tracking Colour 

and Pigment Changes in Anthocyanin Products,” Trends in 

Food Science and Technology, 2005, Vol.16, No.9, pp.423-

428. 

[7] S. Krishnan, R. Bhosale and R.S. Singhal, 

"Microencapsulation of Cardamom Oleoresin: Evaluation of 

Blends Gum Arabic, Maltodextrin and a Modified Starch as 

Wall Materials", Carbohydrate Polymers, 2005, vol. 61, pp. 

95-102. 

[8] Y. Ni and X. Gong, "Simutaneous Spectrophotometric 

Determination of Mixtures of Food Colorants", Analytica 

Chimica Acta, 1997, vol. 354, pp. 163-171. 

 



University Research Journal 2020, Vol-01, Issue-01 

197 

 

Synthesis and Characterization of Hydroxyapatite from Terebra Dislocata 

 

 
Htay Htay Khaing 

University of Yangon 

htayhtaykhine1972@gmail.com 

 

Chan Wai Lwin Oo 

University of Yangon 

chanwailwinoo@gmail.com 

  

Abstract: This research work deals with synthesis and 

characterization of hydroxyapatite (HAp) powder by 

hydrothermal method from Terebra dislocate sea shells. 

The characterization of the synthesized HAp was 

performed by using EDXRF, FT IR, SEM, TEM, XRD 

and TG-DTA. EDXRF spectrum of the synthesized 

hydroxyapatite revealed the presence of Ca and P. FT IR 

spectroscopic measurement was performed to identify 

calcine Terebra dislocata and synthesized HAp 

powders. In FT IR analysis, the formation of 

hydroxyapatite is evident according to the characteristi 

peaksofthe
3

4PO 
tetrahedral(566.16,962.82,1032.74 and 

1088.29cm
-1

), the hydroxyl(629.84 and 3642.20cm
-1

) 

and carbonate(874.75,1421.00,1416.48cm
-1

)
 
.The CO3

2-
 

bands at 1421.00 and 1416.48 cm
-1

 indicate the presence 

of carbonated hydroxylapatite. In SEM analysis, the 

Terebra dislocata showed a rough and disordered 

surface with low porosity grains. Although the structure 

change after 1000 ºC calcination process, the image was 

showing smooth and more uniform surface. SEM image 

of HAp powders has the shape and size of particle that is 

almost uniform with narrow size distribution. From 

XRD analysis of HAp, it was found that the sharp peak 

of diffractogram confirmed that the product was well 

crystallized. The peak intensities in the XRD pattern of 

HAp were found at (hkl) indices of (300) and (202) at 

2θ~ 33ºand 35º that attributed to HAp. The crystallites 

size for synthesized HAp from Terebra dislocate was 

found at 26.88 nm. The structure and morphology of the 

synthesized HAp was further confirmed by TEM image. 

The micrograph revealed that synthesized HAp has the 

spherical shape, or closed to spherical shape, dark 

contrast area and uniformly dispersed throughout the 

image. 

Keywords: EDXRF, FT-IR, SEM, TEM, XRD, TG-

DTA 

I. Introduction 

Hydroxyapatite (HAp) has been widely used as a 

biocompatible ceramic in biomedical engineering 

applications in the past few decades. Hydroxyapatite 

(HAp) [Ca(PO4)6 (OH)2] is the main mineral constituent 

of human bone, and also an outstanding bone substitute 

because of it's osteoconductive properties. The 

increasing interest in HAp is due to it's similar chemical 

composition to that of the inorganic component of 

natural bone. HAp ceramics can be manufactured from 

natural materials, via calcinations, from various hard 

tissues such as human bovine, sheep, chicken, fish and 

other general dental structures such as teeth. HAp was 

also prepared from natural calcite/aragonite structures 

such as corals, sea shells, land snail shells, cuttle fish 

bone and egg shells with various methods [5]. 

Hydroxyapatites produced biologically are much more 

complicated, they are not stoichiometric, have an atomic 

ratio Ca/P <1.67 and does not contain only ions and 

radicals of the HAp but also traces of CO3
2-

  , Mg, Na, 

F
-
 and Cl

-
. These amounts vary according at the specific 

type of tissue, which is related to the properties and 

bioactivity of it [3]. 

Hydroxyapatite can be synthesized via numerous 

production routes, using various different reactants. 

Many synthetic methods were used for the production of 

HAp such as precipitation, solid-state reaction, sol-gel 

and hydrothermal reaction. Basically, two starting 

materials are used as calcium source and phosphate 

source. The reactions shown below (eq 1, eq 2 and eq 3) 

are reported in literature. Natural material like coral, 

nacre, natural gypsum, egg shell, animal bone have 

considered as biowaste which are rich in calcium in the 

form of carbonate and oxide. An attempt to synthesize 

HAp using these materials as calcium source was widely 

studied [8]. 

 
10CaCO3+6(NH4)2HPO4+2H2OCa10(PO4)6(OH)2+6(NH4)2CO+4CO3           (1) 
CaCO3 + 3Ca(PO4)2 + H2O  Ca10(PO4)6(OH)2 + CO2                                   (2) 

 

The hydroxyapatites were used in areas of 

orthopedics and orthodontics, where they have to 

replace, partially or totally, part of bone tissue. Another 

important application is as coating metallic prostheses, 

which is done to give at the tissues a better suited and 

recognizable surface, given their characteristic and 

biocompatibility. Due to the reduced of both stability 

and bioactivity of HAp, a large number of applications 

have being developed in the field of maxillofacial 

surgery [4]. Although due to their reduced mechanical 

properties is primarily used in coatings for dental 

prostheses and metal plates, for the reconstruction of 

some cranial bones. 

In the case of porous ceramics made of 

hydroxyapatite, implants are surrounded by connective 

tissue and osteoid, developing a network structure 

accompanied by some degree of collapse around the 

ceramic, unless Osseointegration takes place at the 

implant site. One of the most important aspects in the 

application of these materials is the interaction that may 
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exist at the interface with living tissues, both in terms of 

toxicity, such as dissolution and the active roles that 

promote the formation of new bone.[4] The 

stoichiometry of HAp plays an important role in the 

mechanical properties; obtaining better results when the 

Ca/P ratio is between 1.60 and 1.67. For this reason, 

become of vital importance the control of morphology 

and microstructure during the synthesis process of HAp, 

as well as the control of manufacture process of parts or 

objects with mechanical properties suitable for 

biomedical applications [1].  HAp also has the 

advantage of absorbability and high binding affinity 

with a variety of molecules; it had been used in various 

drug delivery systems and used as the carrier for protein. 

In addition, HAp is also used in chromatography, in 

water treatment and protein purification [8]. 

The natural species of sea origin, such as corals and 

sea shells, consist of calcium carbonate (aragonite 

structure) as well [2]. These sea shells are just laid to 

waste and are abundantly available in nature. Therefore 

they are expected to use as calcium source for 

hydroxyapatite production. In this study Terebra 

dislocata, have been selected as the calcium source for 

preparation of HAp. Terebradislocatasea shells are 

shown in Figure 1. 

 

 
Figure 1.Terebradislocata from Chaung Thar Beach 

The genus of this species is dislocata, scientific 

name is Terebra dislocata, and common name is tiger 

cowry. The shape of this species is dextral and its length 

is up to 15 cm (6 in). The colour is slender augers or 

screws [6]. 

II. Materials and Methods 

A. Sample Collection 

In this study, waste sea shells (T. dislocata) were 

used as a source of calcium. The T. dislocate were 

collected from Chaung Thar Beach, Pathein Township, 

Ayeyarwady Region. The taxonomist of the department 

of Zoology, Yangon University, Zoologically identified 

and authenticated the sea shells [7]. The image of T. 

dislocata is shown in Figure 1. 

B. Sample Preparation 

The collected T. dislocate sea shells were cleaned by 

brushing their outer surface to remove dirty adhered. 

The shells were crushed into small pieces and then 

washed with distilled water. The shells were dried on 

oven at 100°C for 24 hours. After drying, the shells 

were grained into powder by an agate mortor and 

weighed accurately. The characteristics of T. dislocate 

was examined by EDXRF, FT IR and XRD. The 

microstructure was observed by SEM micrograph. 

C. Calcination of Terebra dislocata Powder 

The sample powders were sieved with 100 m film 

sieve. The samples were placed in a furnace. The 

temperature of furnace was set at 1000 °C and period of 

heating time at 5 hours. After cooling, the calcinated 

samples were collected and weighed accurately to 

calculate the yield percent of hydroxyapatite. The 

calcined samples were examined by EDXRF, FT IR, 

and SEM. The prepared calcined Terebradislocatais 

shown in Figure 2 (a). 

CaCO3+ Heat → CaO + CO2  
                    

(3) 

 

D. Synthesis of Hydroxyapatite from Calcined 

Sample 

Hydroxyapatite was synthesized by hydrothermal 

method from calcined sample and diammonium 

hydrogen phosphate. 

The calcined powder was obtained from the 

calcinations process of T. dislocata for 5 hours at 

temperature of 1000 °C. 30 mL of saturated (NH4)2HPO4 

was added slowly to 5 g of calcined shells powder. Then 

a small amount of high concentrated NH4OH was added 

to adjust the pH into 10-11. The prepared suspension 

mixture was heated and stirred at 90 °C. After stirring 

well, the mixture paste was obtained and placed in a 

stainless steel vessel. The vessel was then sealed and 

placed on the oven. Hydrothermal reaction was 

performed in sealed vessel. The temperature of oven 

was set at 200 °C and periods of heating time at 4 hours. 

After cooling, the synthesized hydroxyapatite was 

collected and characterized by EDXRF, FT IR, SEM, 

TEM AND TG-DTA. Synthesized hydroxyapatite from 

calcined T. dislocate is shown in Figure2 (b). 

III. Results and Discussion 

In the study, hydroxyapatites were prepared from 

hydrothermal process by using T. dislocata and 

diammonium hydrogen phosphate as starting materials. 

The yield percent obtained of hydroxyapatite from 

Terebradislocata is 70 % of weight based on shell 

powder. Images of calcined T. dislocate powder and 

synthesized HAp powders are show in Figures 2. (a) and 

(b). 
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(a)          (b) 

Figure 2. Images of (a) Calcined T. dislocata Powder 

(b) Synthesized HAp Powder 

A. Characterization of Hydroxyapatite 

Hydroxyapatite powder has been synthesized from 

T. dislocate raw materials and diammonium hydrogen 

phosphate. The synthesized HAp was characterized by 

using modern techniques; EDXRF, FT IR, SEM, TEM, 

XRD and TG-DTA. 

B. EDXRF Analysis 

Elemental abundances of synthesized hydroxyapatite 

have been also determined by EDXRF analysis. From 

the results, the T. dislocate powder were composed of 

Ca as the main metal and small amount of Sr, Si, K, Fe, 

Cr and Cu. Among them Ca content was found that 

98.186 % and small amount of Sr 0.630 %, Si 0.572 %, 

K 0.296 %, Fe 0.216 %, Cr 0.056 % and Cu 0.022 % 

were also found. The content of  elements present in 

synthesized HAp were Ca, P, Sr, Fe, K, Cr and Cu.Ca 

content was 90.511%, followed by P content was 8.325 

%. Trace amount of Sr 0.528 %, Fe 0.281 %, K 0.258 

%, Cr 0.082 % and Cu 0.015 % were also observed. 

C. FT IR Analysis 

There are many aquatic organisms such as T. 

dislocata which consists of exoskeleton which is made 

by biomineralization of calcium carbonate (CaCO3). FT 

IR spectroscopy was performed to identify the chemical 

bond existing in T. dislocata, calcined T. dislocate and 

synthesized HAp. The FT IR spectrum of T. dislocata 

powder showed the carbonate ion characteristic peaks at 

712.32 cm
-1

, 857.46 cm
-1

, 1082.39 cm
-1

 and 1446.50 cm
-

1
. The band at 1784.617 cm

-1
 corresponds to the CO3

2-
 

groups of the carbonate ion. In FT IR spectrum of 

calcined sea shells, the presence of CaO was indicated 

by IR absorption at 550 cm
-1

. The characteristic peaks at 

the CO3
2-

group at 1447 cm
-l 

and 855.52 cm
-1

 were lost in 

the FT IR spectrum of calcined sea shells. After 

hydrothermal treatment, the formation of HAp is evident 

according to the characteristic peaks of the PO4
3-

tetrahedral (566.16, 962.82, 1032.74 and 1088.29cm
-1

), 

the hydroxyl (629.84 and 3642.20cm
-1

 and carbonate 

(874.75, 1421.00 and 1466.48 cm
-1

). The CO3
2-

bands at 

1421.00 and 1416.48 cm
-1 

indicate the presence of 

carbonated hydroxyapatite. The observed FT IR data 

were consistent with literature values [2]. 

 

 
Figure 3. FT IR Spectrum of Terebra dislocata 

Powder 

 
Figure 4. FT IR Spectrum of Calcined Terebra. 

dislocata Powder 

 
Figure 5. FT IR Spectrum of Synthesized HAp 

Powder 

D. SEM analysis 

The changes in the T. dislocata structure before and 

after calcinations are observed by SEM analysis. Figure 

6(a) shows the T. dislocata structure of before 

calcinations process. In SEM, the T. dislocata powder 

showed a rough and disordered surface with low 

porosity grains. Although the structure changed after 

1000 °C calcinations process, the image was showing 

smoother and more uniform surface as shown in Figure 

6(b). The surface of calcined T. dislocata powder 

showed clusters of tidy and porous grain. 

Furthermore, the surface morphology of synthesized 

samples was revealed by SEM analysis. The SEM 

image of HAp powders has the shape and size of 

particle that is almost uniform with narrow grain size. 
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The uniform grain size with a narrow size distribution 

was corresponding to the crystallinity improvement of 

the HAp powder. SEM micrograph of synthesized HAp 

is shown in Figure 6 (c). 

 
(a)                                          (b) 

 
(c) 

Figure 6. SEM Micrographs (a) Terebra. dislocata 

Powder (b) Calcined Terebra. dislocata Powder (c) 

Synthesized HAp Powder 

E. TEM Analysis 

The morphology of the synthesized hydroxyapatite 

were confirmed by TEM image as shown in Figure 7. 

The micrograph revealed that synthesized HAp contain 

spherical shape in length varying from 39-55 nm and 

width varying from 25-55 nm. The average particle size 

of synthesized HAp was found at 78 nm by using 

Broken Symmetry Software. 

From TEM image, the HAp was visible as dark 

contrast area and seen uniformly dispersed throughout 

the image. The micrograph revealed that synthesized 

HAp was shown the morphology as spherical or close to 

spherical in shape. 

 
Figure 7. TEM Micrograph of Synthesized HAp 

Powder 

F. XRD Analysis 

The XRD analysis was performed by using the       

X-ray diffractometer. The XRD patterns of T. dislocata 

powder, calcined T. dislocata powder and synthesized 

HAP powder are shown in Figure 8 and Figure 9. All 

collected data were recorded in 20 range of 10-70º. The 

X-ray analysis was used to analyze the present phases, 

the degree of crystallinity of HAp and its size of 

crystallites. 

The XRD pattern of T. dislocata  powder, that 

exhibited the characteristics peaks of aragonite at 2θ 

values of 25° and 50° respectively, which correlate with 

(hkl) indices of (111), (221) and (122), respectively. 

These were the strongest peaks observed in the X-ray 

diffraction patterns of the analyzed samples. All the 

reflections can be attributed to the pure aragonite phase 

of calcium. 

The crystallite sizes of calcium carbonate were 

calculated by Scherrer equation Tiny Tools Software 

and the crystallite size of T. dislocata powder was found 

at 58.36 nm.The structure and crystallite size of the 

synthesized hydroxyapatite has been analyzed by X-ray 

analysis. The sharp peaks of the diffractogram in 

Figures confirmed that product was well crystallized. 

The XRD pattern indicated that hydroxyapatite was 

formed in this sample. The secondary CaO phase was 

observed at (hkl) indices of (111), (200), (222) and 

(213) in this figure. The peak intensities in the XRD 

patterns of HAp were found at (hid) indices of (202), 

(211) and (300) at 2θ~33° and 35° that attributed to 

HAp.The crystallite size for HAp powder according to 

Scherrer formula showed crystallite size of 26.88 nm. 

 
Figure 8. XRD Diffractogram of Terebradislocata 

Powder 

 
Figure 9. XRD Diffractogram of Synthesized HAp 

Powder 

G. TG-DTA analysis 

The TGA of the HAp nano-powder was carried out 

between 38.26 ºC to 601.69 ºC in nitrogen at flow rate 

50 mL/min the decomposition behavior of HAp is 

shown in Figure 10. TGA thermogram showed no 
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significant weight loss from starting up to 20 min. After 

20 min, TGA curve was showing a small decrease in 

weight may be due to the decomposition reaction of a 

minor amount of Ca(OH)2. The percent weight loss of 

nanocomposite content was calculated from the residual 

weight in TGA curve. The total degradation loss of HAp 

in TGA curve was found at 17.65 % during thermal 

analysis that showed the thermal stability of synthesized 

HAp from the T. dislocata. Corresponding with weight 

loss, a strong endothermic peak due to decomposition of 

trace amount of Ca(OH)2 was observed at 413.62 °C in 

the DTA curve. The TG-DTA curve of HAp is shown in 

Figure 10. 

 
Figure 10. TG-TDA Thermogram of Synthesized 

HAp Powder 

IV. Conclusion 

From the synthesization and characterization of 

hydroxyapatite from T. dislocata, the following 

inferences have been deduced. The present study 

revealed that hydroxyapatite powder can be synthesized 

by hydrothermal method using T. dislocata. FT IR 

analysis indicated that all absorptions bands are typical 

characteristic of hydroxyapatite phase. In FT IR 

analysis, the formation of hydroxyapatite is evident 

according to the characteristic peaks of the P0
-

3
4tetrahedral (566.16, 962.82, 1032.74 and 1088.29 cm

-

1
), the hydroxyl (629.84 and 3642.20 cm

-1
) and 

carbonate (874.75, 1421.00 and 1416.48 cm
-1

).In SEM 

analysis, the T. dislocata powder showed a rough and 

disordered surface with low porosity grains. Although 

the structure changes after 1000 °C calcinations process, 

the image was showing smooth and more uniform 

surface. SEM image of HAp powders has the shape and 

size of particle that is almost uniform with narrow grain 

size distribution. The uniform grain size with narrow 

size distribution was corresponding to the crystalinity 

improvement of HAp powders. From XRD analysis of 

HAp, it was found that the sharp peak of diffractogram 

confirmed that the product was well crystallized. The 

peak intensities in the XRD pattern of HAp were found 

at (hkl) indices of (300) and (202) at 2θ~ 33º and 35º 

that attributed to HAp. The crystallites sizes for 

synthesized HAp from T. dislocata were 26.88 nm. The 

structure and morphology of the synthesized HAp was 

confirmed by TEM image. The micrograph revealed that 

synthesized HAp has the spherical shape or closed to 

spherical shape, dark contrast area and uniform 

dispersed throughout the image. The average crystallite 

size of synthesized HAp also revealed at 26.88 nm. The 

total weight loss was 17.65 % during TG-DTA analysis 

that showed the thermal stability of synthesized HAp 

from T. dislocata. Hydroxyapatite (HAp) powder with 

particles having nano size was successfully prepared via 

hydrothermal procedure using T. dislocata powder and 

diammonium hydrogen phosphate as the precursor. 
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Abstract: In this research work, various kinds of 

compost fertilizers were prepared from organic waste 

materials such as cow dung, rice straw, water hyacinth 

and rice bran by open heap layering method. Cow dung, 

rice straw, water hyacinth and rice bran were collected 

from Kyune Taw Quarter, Mogaung Township, Kachin 

State. Four different types of compost fertilizers were 

type 1(control untreated with EM and Trichoderma), 

type 2 (EM), type 3 (Trichoderma ) and type 4 (EM and 

Trichoderma). Some physicochemical properties and 

nutrients of the waste materials and their related 

compost fertilizers were determined by   modern and 

conventional methods. Highest concentration of N 

(1.77%) and P (0.10%) and K (2.20%) were found in 

Trichoderma compost fertilizer. During composting 

process, changes of some physicochemical properties 

and germination percent were also determined. The 

fertilization activities of different compost fertilizers 

were used for Mustard plant growth study. The highest 

yield of Mustard plant (318.67 kg/ha) was found when 

using EM compost fertilizer (treatment 2). 

Keywords: effective microorganism (EM), Trichoderma 

(Yezin Isolate), composting process, open heap layering, 

compost fertilizers.  

I. Introduction 

Composting is naturally occurring waste recycling 

process for the reuse of essential nutrients present in 

organic materials which produced a stabilized and 

sanitized form of organic matter such as compost [3]. 

The quality and acceptability of many organic 

wastes, from both on-farm and off– farm sources, can be 

greatly enhanced through composting (Aker, 2010). 

Such materials included animal manure, green manure, 

crop residues, wood ashes, tree leaves, weed from canals, 

wild grasses, urban sewage and street refuse. Many of 

these materials were composted to destroy weed seeds 

and potential human and plant pathogens; to enhance 

their nutrient availability; and to facilitate their storage, 

transport, and application to land [6]. 

Trichoderma are known as saprophytic 

mycoparasites which have been effectively cultured on 

agricultural waste products (Harman, 2004). EM 

Bokashi (EM fermented organic matter) prepared by 

fermenting organic matter such as rice straw. Beneficial 

microorganisms are known to be bio – control agents 

and / or growth promoters. Microorganisms in EM 

improve crop health and yield by increasing 

photosynthesis, producing bioactive substances such 

hormones and enzymes, accelerating decomposition of 

organic materials and controlling soil-boune diseases 

(Hussaing et al., 2002). The present paper aims to find 

the physicochemical properties and nutrients of EM 

compost and Trichoderma inoculated compost fertilizers. 

II. Materials and Methods 

A. Sample Collection and Preparation 

Cow dung, rice straw, rice bran and water hyacinth 

were collected from Kyune Taw Quarter, Mogaung 

Township in Kachin State. Trichoderma (Yezin Isolate) 

was provided by Plant Pathology Research Section, 

Department of Agricultural Research (Yezin), 

Naypyitaw. Effective Microorganisms (EM) was 

provided by Kachin State Agricultural Department. 

B. Preparation of Different Compost Fertilizers 

using Trichoderma and EM by Open Heap 

Layering Method 

This research was done in sericulture farm, Kachin 

State Agriculture                                      

                                                            

                                                     

                                                    

                                                       

                                                           

pile. Cow dung manure (second layer) is put on top of 

the straw layers. On top of the layer, one or two 

handfuls of the activator was broadcast and sprinkled of 

water on compost heap. This procedure is repeated until 

the pile is full. 

In Trichoderma compost fertilizer, firstly compost 

fungus activator Trichoderma substrate is mixed with 

rice bran. Rice straw (first layer) is heaped in 

composting pile. Cow dung manure (second layer) is put 

on top of the straw layers. On top of the layer, one or 

two handfuls of the activator was broadcast and 

sprinkled of water on compost heap. The same 

procedure is used in EM compost fertilizer. 

C. Methods 

Some physicochemical properties and nutrients of all 

materials and compost fertilizers such as moisture, bulk 

density, pH, organic carbon, total N, P, K, Ca and Mg 

were determined. Measurement of pH was carried out 

by a pH meter (Digital pH Meter), moisture content was 

determined by oven drying method, bulk density was 
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determined by tapping box and organic carbon content 

was determined by Walkey and Black method. Nitrogen 

                          Kj      ’           

Phosphorous content was determined by UV-Visible 

Spectrophotometric technique and potassium content 

was determined by Flame photometric technique.  Ca, 

Mg and some micronutrients were determined by atomic 

absorption spectrophotometer. In the analytical 

procedures of the experiments, recommended methods 

and techniques were applied [2] [5]. Some part of this 

research work was done in the Water Utilization 

Research Section, Department of Agricultural Research, 

Yezin.  

D. Application of EM Compost and 

Trichoderma Compost Fertilizer 

The Mustard seeds were placed in provided portion 

of soil. After two weeks, the plants were transferred to 

earthen pots. The pot experiment was conducted in 

Sericulture Farm, Agriculture Department, Myitkyina 

Township in Kachin State. The experiment was laid out 

in Randomized Complete Block (RCB) design with four 

treatments and five replications. The treatment used in 

this experiment was. 

Treatment 1 (T1) =  Control  

Treatment 2 (T2) =  EM Compost  

Treatment 3 (T3) =  Trichoderma Compost  

Treatment 4 (T4)  =  EM+ Trichoderma  compost   

Each treatment (200 g/plant) is used for Mustard 

plant cultivation. Earthen pots (28 cm diameter × 32 cm 

height) were filled with 9 kg. Randomized Complete 

Block (RCB) design of mustard is shown in Figure 3.  

III. Results and Discussion 

A. Some Physicochemical Properties and 

Nutrients of Raw Materials 

Table 1 represents moisture, bulk density, pH and 

organic carbon of raw materials. Rice bran has higher 

organic carbon (53.05%) than that of cow dung, rice 

straw and water hyacinth. It indicated that the pH values 

of cow dung and water hyacinth are nearly neutral. 

The nutrient contents of the raw materials (cow dung, 

rice straw, water hyacinth and rice bran) are presented in 

Table 2. Cow dung contains 2.03 % of N, 0.09 %  of P, 

0.19 % of K. Rice straw contains 0.74 % of N, 0.02 % 

of P, 1.09 % of K. Water hyacinth contains 0.51% of N, 

0.06 % of P, 0.36 % of K. Rice bran also contains 

0.53 % of N, 3.43 % of P, 1.58 % of K. 

Table 1. Some Physicochemical Properties of Raw 

Materials 

Properties Cow 

Dung 

Rice  

Straw 

Water 

Hyacinth 

Rice 

Bran 

Moisture(%) 7.62 8.59 37.86 12.29 

Bulk Density(g/mL) 0.85 0.17 0.13 0.38 

pH 6.48 8.44 6.49 5.51 

Organic Carbon(%) 9.77 46.82 49.59 53.05 

 

Table 2. Nutrients of Raw Materials 

Macro and 

Micronutrients 

Cow 

Dung 

Rice 

Straw 

Water 

Hyacinth 

Rice 

Bran 

Total N (%) 2.03 0.74 0.51 0.53 

Total P (%) 0.09 0.02 0.06 3.43 

Total K (%) 0.19 1.09 0.36 1.58 

Total Ca (%) 0.17 0.41 0.32 1.20 

Total Mg (%) 0.08 0.48 0.12 0.68 

Fe (ppm) 0.66 Nil 0.14 152.30 

Mn (ppm) 78 900 100 117.00 

Cu (ppm) Nil Nil Nil 14.46 

Zn (ppm) 1500 600 900 73.32 

 

B. Aspects of Compost Fertilizer 

The composting procedure used in this study was 

patterned from the recommened procedure [4] for 

composting and only varies with the gradual addition of 

green biomass during composting. Compost activator 

Trichoderma and EM were added to the mixture to 

speed up the decomposition process. A compost pile 

must be of sufficient size to prevent rapid dissipation of 

heat and moisture, yet small enough to allow good air 

circulation in aerobic composting process. The shape of 

the pile helps to control its moisture content. In the case 

of composting, the highest temperature 35°C was 

observed only at 18-20 days and descreased to 27 °C at 

75 -80 days. The microbes are happiest between 43 – 

66 °C . If the microbes get too hot , to cold , or they run 

out of nutrients or air, they will stop to do their job [8]. 

In the case of compost fertilizer , the moisture 

percent ranged from 50 % to  100 %. All living creatures, 

composting microbes need adequate moisture to survive 

and the ideal moisture content is 50 to 60 % [12]. 

In the case of compost fertilizer, the pH values 

ranged from 6.5 to 8.0. The maximum pH value 8.0 was 

observed only between 40 – 42 days. Typical range for 

pH was 6.8 – 7.3. However, these ranges can be 

substanially different depending on the kinds of feed stock 

used. The predominant use of compost is to mix it with soil 

to form a good growing medium for plants . The pH value 

of the composting is important, since applying compost to 

the soil can alter the soil pH which in turn can affect the 

availability of nutrients to the plant [11].  
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(a) Control 

 

(b) EM Compost 

 

(c) Trichoderma Compost 

 

(d) EM+Trichoderma Compost 

 

(e) Heap Compost 

Figure 1. Preparation of Compost Fertilizers by 

Open Heap Layering Method 

 

C. Germination Percent in Compost Fertilizers 

Germination percent was evaluated during 

composting for maturity and stability of compost. 

Germination % of compost was detected at 40 days and 

80 days interval. A germination percent 80 – 85 % 

indicated the absence of phytotoxicity in compost. 

Germination of water cress seed germination was 

recorded after compost fertilizer on peteridish and data 

were presented in Figure 3 and Table 3. 

D. General Comments for Rapid Composting 

Initially, the colour of organic matters seems to be 

brown and turns into black at the end of composting 

process. The compost was crumbly, loose, and humus – 

like. Control (untreated with EM and Trichoderma) of  

the composting process were recorded after composting 

90 days. After 70 days, the height of EM compost 

fertilizer was stable. EM and Trichoderma compost 

fertilizer of the composting process were recorded after 

composting 75 days. The good quality of Trichoderma 

compost fertilizer was obtained after composting 80 

days. 

Table 3. Germination Test for Compost Fertilizers 

Days 

Germination (%) of Compost Fertilizers 

Control 
EM 

Compost 

Trichoderma 

Compost 

EM+ 

Trichoderma 

Compost 

40 

80 

45 

80 

50 

83 

50 

82 

50 

84 

 

     

        40 Days  

       

80 Days 

Figure 2.  Seed Germination Test for Compost 

Maturity (40, 80 Days) 
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E. Physicochemical Properties and Nutrients of 

Compost Fertilizers 

The physicochemical properties and nutrients of 

compost fertilizers after composting were analyzed and 

the results are shown in Table 4. The physicochemical 

characteristics of Trichoderma compost fertilizer were 

higher moisture content (4.09%), higher bulk density 

(0.54), higher pH value as control (7.93) and higher 

organic carbon (24.88%). Organic carbon plays a very 

important and sometimes spectacular role in the 

maintenance and improvement of soil properties. 

Regarding the C/N ratio, it ranged from 13.43:1 to 

14.26:1 for different compost types. Maintaining C:N 

ratio after composting is also important to determine the 

value of finished compost as soil amendment for crops. 

The final C:N ratio of 15 to 20 will be expected the 

value of more than 20 might have a negative impact and 

will damage the crop and seed germination. These 

results are in agreement with the results ranged from 

15:1 to 20:1 is ideal for ready to use compost [10]. 

The nutrient contents of the compost fertilizer were 

described in Table 5. The contents of N, P, K are 

essential to maintain and sustain the soil fertility. In the 

present work, the potassium contents were higher than 

that of calcium and magnesium in compost fertilizers. 

So, the sufficient amount of N, P, K and macro and 

micronutrients were present in compost fertilizers. 

Table 4. Physicochemical Properties of Compost 

Fertilizers 

Properties 
Cont-

rol 

EM 

Comp-

ost 

Fertilizers 

Trichoderma 
Compost 

Fertilizers 

EM+ 

Trichoderma 

Compost Fertilizers 

Moisture 

(%) 
3.88 3.62 4.09 3.74 

Bulk 

Density 

(g/mL) 

0.53 0.54 0.54 0.54 

pH 7.93 7.52 7.34 7.61 

Organic 

Carbon 

(%) 

22.57 24.42 24.88 24.24 

C/N ratio 13.43 14.03 14.06 14.26 

 

 

 

 

Table 5. Macro and Micronutrients in Compost 

Fertilizers 

Macro and 

Micronutrients 
Control 

EM 

Compost 

Fertilizer 

Tricho-
derma 

Compost 

Fertilizer 

EM+ 
Trichoderma 

Compost 

Fertilizer 

Total N(%) 1.68 1.74 1.77 1.70 

Total P (%) 0.06 0.09 0.10 0.08 

Total K(%) 2.07 2.18 2.20 2.16 

TotalCa(%) 1.10 1.03 1.01 0.87 

 Total Mg    

       (%) 
0.37 0.44 0.50 0.53 

Fe (ppm) 11.00 12.30 9.40 13.90 

Mn (ppm) 1.85 1.61 1.63 1.63 

Cu (ppm) 339.90 313.80 309.90 282.90 

Zn(ppm) 31.30 27.80 26.90 30.90 

 

F. Effect of EM Compost and Trichoderma Compost 

Fertilizer on Mustard  

The fertilization activities of all compost fertilizers 

from T1 to T4 were also determined by growing 

Mustard plant within 54 days. The growth of plants was 

shown in Figure 4 and 5. The highest plant height, 

number of leaves and leaf width were recorded in T2 for 

Mustard and the lowest was in control. The results are 

shown in Table 6 to 9. From these results, it was 

observed that highest total yield of EM compost 

fertilizer for Mustard plant. 

 

Figure 3. View of Pot Experiment for Mustard  
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Figure 4. Vegetative Stage of Mustard  

Table 6. Plant Height (cm) of Mustard at Different 

Days after Sowing 

Treatment 
19 

Days 

26 

Days 

33 

Days 

40  

Days 

47  

Days 

54 

Days 

T1 7.88 10.03 11.85 13.64 14.70 17.35 

T2 8.88 10.88 21.80 23.00 24.88 31.00 

T3 8.13 10.13 15.75 18.15 19.43 22.63 

T4 9.25 11.28 16.75 25.88 26.00 24.63 

 

 

Table 7. Number of Leaves Mustard at Different 

Days after Sowing 

Treatment 
19 

Days 

26 

Days 

33 

Days 

40 

Days 

47 

Days 

54 

Days 

T1 3 4 5 7 8 11 

T2 3 4 9 10 14 19 

T3 3 4 7 9 12 16 

T4 3 4 7 10 13 15 

 

 

Table 8. Leaf Width (cm) of Mustard at Different 

Days After Sowing 

Treatment 
19 

Days 

26 

Days 

33 

Days 

40 

Days 

47 

Days 

54 

Days 

T1 2.38 4.38 5.38 5.98 6.43 8.38 

T2 3.55 5.55 12.18 12.60 14.45 16.75 

T3 12.63 4.68 8.30 10.88 12.65 15.83 

T4 2.75 5.05 8.48 12.88 12.65 15.83 

 

 

     
                 T1                                 T2 

      
    T3                                   T4 

Figure 5. Maturity Stage of Mustard  

(Harvesting Time) 

Table 9. Comparative Total Yield of Mustard  

Treatment 
Yield Mustard 

g/plant kg/ha 

T1 17.25 76.05 

T2 72.28 318.67 

T3 49.13 216.61 

T4 45.75 201.71 

 

IV. Conclusion 

In this study, physicochemical properties of prepared 

compost fertilizers were found to suit for plant growth. 

Control is not consisted microorganism in long time 

compost fertilizer than the other EM compost fertilizer, 

Trichoderma compost fertilizer and EM+ Trichodrma 

compost fertilizer. Effective microorganism (EM) is 

rapidly compost fertilizer than Trichoderma compost 

fertilizer. Trichoderma is slowly compost fertilizer than 

effective microorganism (EM) compost fertilizer. And 

then, EM and Trichoderma is medium of EM compost 

fertilizer and Trichoderma compost fertilizer. With 

using compost fertilizers, a low input system can be 

carried out, and it can be supported to achieve outcomes 

for agricultural sector. 
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Abstract: Peroxidase (PODs, E.C.1.11.1.7) catalyzes the 

oxidation of H2O2 and guaiacol forming the product 

tetraguaiacol and water. In this research, partially 

purified peroxidase enzyme was isolated from spinach 

leaves by ammonium sulphate precipitation (20 % - 

70 %) method. Peroxidase activity was determined by 

spectrophotometric method using guaiacol as substrate 

at 470 nm. Protein content was determined by Biuret 

method using Bovine Serum Albumin (BSA) as 

standard at 550 nm. Specific activities and degree of 

purification were determined in each purification steps. 

Peroxidase was purified 3.36 fold over crude extract. 

Specific activity of peroxidase in crude extract was     

0.2009 µmol min-1 mg-1 and increased to 0.6759 µmol 

min-1 mg-1 after 70 % ammonium sulphate precipitation. 

The optimum pH of the peroxidase-catalyzed reaction 

was determined by using different pH values (5-8) and 

the maximum peroxidase activity was found at 6.0. The 

optimum temperature of the peroxidase-catalyzed 

reaction was conducted at different temperatures in the 

range of (10 ℃ - 60 ℃) and the highest peroxidase 

activity was observed at 40 ℃. The Km and Vmax values 

of peroxidase were found to be 5.98
 
mM and          51.02 

M min
-1

 respectively, from Lineweaver-Burk plot.   

Keywords: peroxidase, spinach leaves, guaiacol, 

ammonium sulphate precipitation method 

I. Introduction 

Peroxidase [E.C.1.11.1.7] is a ubiquitous enzyme 

which belongs to the oxidoreductase class of enzyme 

and generally catalyzes a reaction between H2O2 as 

electron acceptor and many kinds of substrate by means 

of O2 liberation from H2O2 and extensively distributed 

among higher plants, animal and microorganisms [8]. 

They catalyze the reduction of peroxidase but also 

oxidase a variety of organic and inorganic compounds 

(Figure 1). Commercially available peroxidase is widely 

employed for removal of phenols and amines from 

industrial waste water, bleaching of industrial dyestuffs, 

lignin degradation, fuel and chemical production from 

wood pulp and in various organic syntheses. Peroxidase 

act on the removal of hydrogen atom most usually from 

the alcohol groups, which are combined with hydrogen 

peroxide in order to form molecules of water and 

oxidized phenolic compounds, acting as detoxifying 

enzymes and as a cell wall crossing linked enzyme 

during wounding stress [4]. 

 

 
Figure 1. Enzymatic Conversion of Guaiacol to 

Tetraguaiacol in the Presence of Hydrogen 

Peroxide 

II. Materials and Methods 

A. Plant Materials 

Spinach samples were purchased from local shop, 

Yangon Region (Figure 2).  

 

           
Figure 2. Spinach Leaves 

B. Chemicals 

Ammonium sulphate from British Drug House was 

used. Bovine Serum Albumin (BSA) was purchased 

from Sigma Aldrich, England. All other chemicals were 

used of analytical reagent grade. In all investigations, 

the recommended standard methods and techniques 

involving both conventional and modern methods were 

provided. 
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C. Procedure 

1) Sample Preparation and Extraction of 

Peroxidase from Spinach Leaves 

The fresh leaves of spinach were washed with 

tap water, chopped and mixed with phosphate buffer 

pH 7.0 solution. It was stirred in ice for 2 h and filtered. 

Solid ammonium sulphate was slowly added to this 

extract to obtain (20-70) % saturation and stirred for 2 h 

in ice. After standing overnight, the precipitated protein 

containing peroxidase enzyme was collected by 

centrifugation for 30 min. 

2) Determination and Characterization of 

Peroxidase Activity from Spinach Leaves 

For enzyme assay the peroxidase activity of spinach 

leaves was determined with the spectrophotometric 

method at 470 nm using guaiacol as a substrate in the 

presence of hydrogen peroxide. Protein content was 

determined by Biuret method using Bovine Serum 

Albumin (BSA) as standard at 550 nm. Specific activity 

was calculated by using enzyme activity and protein 

content. Enzyme concentration, effect of pH, 

temperature and reaction time were determined by 

spectrophotometric method. The enzyme kinetic 

parameters of Km and Vmax of peroxidase-catalyzed 

reaction were determined by spectrophotometric 

method.  

III. Results and Discussion 

A. Determination of Peroxidase Activity, Protein 

Content and Specific Activity of Spinach 

Leaves  

Enzyme activity was tested using Guaiacol as 

substrate where the effect of peroxidase enzyme on 

guaiacol in the presence of hydrogen peroxide was 

tested [3]. Spectrophotometric method of analysis was 

used at a wavelength of 470 nm to quantify the activity 

on the basis of the production of coloured complex due 

to the action of the enzyme. One unit of peroxidase was 

defined as the amount of enzyme that caused the 

formation of 1 mM of tetraguaiacol per minute.  

The protein content was determined by Biuret 

method and it was observed to be 377.865 mg mL
-1  

(Table 1 and 2). Specific enzyme activity is the number 

of enzyme units per mL divided by the concentration of 

protein in mg/mL. The specific activity was calculated 

to be 0.6759 mol min
-1

 mg
-1

. After 70 % ammonium 

sulphate precipitation, peroxidase was purified to     3.36 
fold over crude extract. 

Table 1.  Enzyme Activity and Protein  Content  

of the Enzyme Solution 

Fraction 
Enzyme Activity   

(mol min
-1

 mL
-1

)
 

 Protein 

Content 

(mg/mL) 

Crude 81.2538 404.342 

After  

Purification 

 with 20 % 

NH4(SO4)2 

208.182 383.448 

After  

purification  

with 70 % 

NH4(SO4)2 

255.405 377.865 

 

Table 2.  Specific Activity of the Enzyme Solution 

Fraction 

Specific 

Activity  

(mol min
-1

 

mg
-1

) 

Degree of 

Purity 

(fold) 

Crude 0.2009 1 

After  

purification 

with  

20 % 

NH4(SO4)2 

0.5429 2.70 

After 

purification 

with  

70 % 

NH4(SO4)2 

0.6759 3.36 

 

B. Calibration Curve for Protein Determination 

by Biuret Method 

In this work, bovine serum albumin (BSA) was used 

as a standard protein [5]. The different absorbance 

values were obtained for various standard protein 

solutions by using a UV-visible spectrometer. It was 

found that the nature of the plot of absorbance at 550 nm 

vs. concentration of protein (mg mL
-1

) (Table 3 and 

Figure 3), was a straight line passing through the origin 

showing that Beer’s Law was obeyed. 

Table 3. Relationship between Absorbance 

and Concentration of Bovine Serum  

Albumin (BSA) Solutions 

No. Protein 

Concentration 

( mg mL
-1 

) 

Absorbance at 550 

nm 

1 2.0 0.147 

2 4.0 0.283 

3 6.0 0.405 

4 8.0 0.524 

5 10.0 0.630 
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 Figure 3.  Plot of Calibration Curve for Standard 

Protein Solution 

C.  Effect of Enzyme Concentration on 

Peroxidase-catalyzed Reaction 

The activity of an enzyme was determined by the 

enzyme concentration [7]. As the enzyme concentration 

increases the rate of reaction increases linearly, because 

there are more enzyme molecules available to catalyze 

reaction. Substrates mixed with different concentration 

of enzyme and then observe the absorbance at 470 nm. 

Oxidized guaiacol (yellowish-brown color) absorbs at 

470 nm (Figure 4). The enzyme activity was found to 

have a linear relationship with different enzyme 

concentration ranging between 4.76 to 23.76 mg/mL of 

enzyme (Table 4 and Figure 5).  

       
 

     

 

 

 

 

 

 

         

 

 

 

 

 

 

 

 

       

 

     
 

Figure 5.  Plot of Absorbance as a Function of 

Enzyme Concentration 

 

D. Optimum pH of Peroxidase Activity 

      At an optimum pH, an enzyme’s activity is highest. 

At pH above and below optimum pH, the activity of the 

enzyme is reduced and reaction rates are slower [1]. In 

this work, different buffers of pH values 5.0 to 8.0 were 

used to determine the activity of the prepared 

peroxidase sample. The nature of the activity vs. pH 

curve of the enzyme (Table 5 and Figure 6) was 

obviously found to be unsymmetrical and the optimum 

pH was obtained at pH 6.0 with guaiacol as substrate. 

  

 

 

 

  

 

 

 

 

              

            

Figure 6.  Plot of Peroxidase Activity as a 

Function of pH of the Solutions 
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Table 5. Relationship between Peroxidase 

Activity and pH of Buffer Solution 

Buffer pH Peroxidase activity  

(mol min
-1

 mL
-1)

 

1 5.0 3.306 

2 5.5 3.767 

3 6.0 4.908 

4 6.5 4.301 

5 7.0 4.052 

6 7.5 3.188 

7 8.0 2.357 

 

Table 4. Relationship  between  Absorbance 

and Enzyme Concentration 

        

No

. 

Enzyme concentration 

(mg/mL) 

Absorbance 

  

1  4.76 0.117 

2  9.51 0.239 

3                14.26 0.353  

4 19.01 0.472 

5 23.76 0.585 

 

Figure 4. (a)   20 mM guaiacol and 22 mM H2O2 

Solution Without Enzyme Solution (Control) 

 at Room Temperature 

(b-f) 20 mM Guaiacol and 22 mM H2O2 Solution 

with Enzyme Solution 

(a)        (b)          (c)          (d)          (e)         (f)     
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E. Optimum Temperature of Peroxidase Activity 

     In this study, the effect of the temperature on the 

peroxidase activity was investigated in the temperature 

range between 10 to 60 ºC with 10 ºC intervals.  The 

optimum temperature for peroxidase was found to be 

40 ºC in phosphate buffer pH 6.0 (Table 6 and     Figure 

7).  

 

Table 6.  Relationship between Peroxidase  

Activity and Temperature of the Solution  

at pH 6.0 

No. 

 

Temperature 

(C) 

Peroxidase Activity 

(mol min
-1

 mL
-1

) 

1 10 1.972 

2 20 3.163 

3 30 4.723 

4 40 5.319 

5 50 4.069 

6 60 2.534 

 

 

                             
Figure 7.  Plot of Peroxidase Activity as a Function 

of Temperature of the Solutions at pH 6.0 

F. Effect of Reaction Time on Peroxidase-

catalyzed Reaction 

 Reaction time is also a major factor in the 

determination of enzyme activity [2].  Among other 

conditions which regulate the rate of enzyme reaction, 

reaction time is an important factor in the determination 

of enzyme activity. In this work, the action of the 

peroxidase on guaiacol substrate was studied in sodium-

phosphate buffer 6.0. The amounts of tetraguaiacol 

liberated during the various times of 1, 2, 5, 8, 11, 14 

and 17 min were determined (Table 7 and Figure 8).  

Table 7.  Relationship between Reaction Time  

and Velocity of Peroxidase-catalyzed Reaction 

N

o 

Reaction 

Time (min) 

Concentration   

(mM) 

Velocity  

(mM min
-1

) 

1 1 24.830 25.592 

2 2 46.186 23.051 

3 5 99.240 8.107 

4 8 81.017 3.503 

5 11 89.831 2.938 

6 14 97.881 2.683 

7 17      104.153 2.091 

 

      

         
  Figure 8.  Plot of Velocity of Peroxidase-catalyzed 

Reaction as a Function of Reaction Time 

G. Effect of Substrate Concentration on 

Peroxidase-catalyzed Reaction  

The rate of any enzyme-catalyzed process depends 

upon the concentration of the enzyme and its substrate 

[6]. The relationship between the initial rate, the 

substrate concentration [S], and maximum velocity Vmax 

of an enzyme is obtained by using the Michaelis-Menten 

equation. In this study, statistical methods were used for 

obtained Vmax and Km from experimental results. The Km 

and Vmax values of peroxidase were found to be 5.98
 

mM and 51.02 M min
-1

 respectively, from Lineweaver-

Burk plot (Table 8 and Figure 9). 

 

Table 8.   Relationship between Substrate  

Concentration and Velocity of Peroxidase-  

catalyzed Reaction 

No. 
[S]  

(mM) 

1/[S]
 

(mM) 

V 

(M min
-1

) 

1/V10
-1 

(M
  
min

-1
) 

1 5 0.200 28.051 0.3565 

2 10 0.100 42.797 0.2337 

3 15 0.067 49.915 0.2003 

4 20 0.050 53.729 0.1861 

5 25 0.040 55.763 0.1793 

6 30 0.033 57.203 0.1748 

7 35 0.029 57.797 0.1730 

8 40 0.025 58.898 0.1698 
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Figure 9.  Lineweaver-Burk Plot of 1/V vs. 1/[S] 

Used for Graphic Evaluation V max and Km for  

Crude Peroxidase 

IV.   Conclusion 

In this research, partially purified peroxidase enzyme 

was isolated from matured spinach leaves by ammonium 

sulphate precipitation (70 %) method. Peroxidase was 

purified 3.36 fold over crude extract. Specific activity of 

peroxidase in crude extract was 0.6759 mol min
-1

 mg
-1

 

after 70 % ammonium sulphate precipitation. The 

peroxidase activity was found to have a linear 

relationship with different enzyme concentrations. The 

optimum pH of peroxidase was found to be 6.0 in 

phosphate buffer and optimum temperature was found to 

be 40 °C. Reaction time of   2 min was chosen for initial 

velocity measured in enzyme kinetic. The Km and Vmax 

values of peroxidase were found to be 5.98
 
mM and 

51.02 M min
-1

 respectively, from Lineweaver-Burk plot. 
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Abstract: Listening comprehension is well-known to 

play a very important role in foreign language teaching.  

Listening skill is regarded as it has been a great 

responsibility for both teachers and students and it is 

trying to enhance communicative competence. Many of 

the activities of the contemporary society are based on 

information that is available through multimedia. The 

use of multimedia technology in listening instruction is 

an excellent and technical way to enhance our chances 

of achieving the goal of language pedagogy. According 

to it, this study discovered difficulties in listening to 

most technological university students. This study 

mainly focuses on the Third Year Electronics 

Engineering students who are from Technological 

University (Myeik). Their problems in listening skills 

were found out with the help of the questionnaires. The 

effective ways of using multimedia listening activities in 

practice are determined by students’ questionnaires. The 

purpose of this research is to define the terms listening 

and understanding listening, reviewing parts of listening, 

the role of teachers in listening comprehension and their 

role in the use of multimedia technology for the 

development of students' listening skills. 

Keywords: listening skills, multimedia, third-year 

electronics engineering students, the role of teachers, 

and questionnaire  

I. Introduction 

Language is a set of skills; listening, speaking, 

reading, and writing. Of these four skills, the listening 

skill is the first to develop. Listening skill was regarded 

as a prior condition for oral learning in language 

teaching, which was of great concern to language 

teachers. For those language teachers, who think that 

learning a foreign language is rather comparable to 

acquiring a mother tongue, listening is a key tool for 

creating learners' understanding of the language and 

gaining absorption. Taking everything into 

consideration, language learning is a matter of input and 

output process, Krashen (1981) [1] formulated this idea. 

According to what is being said, listening ability covers 

most of the content and is an important agent for 

participation in the learning process. The output depends 

a lot on the input. Listening ability is also important for 

output. In this way, the listening skill can be regarded as 

an important matter in oral production with the help of 

building a communication background. A wide range of 

multimedia media technologies enable effective 

language teaching and learning. Multimedia is the 

mixture of the variety of content forms. It includes the 

arrangement of text, audio, still images, animation, 

video, or interdependent content forms. It is usually 

recorded and played, replayed, or accessed by 

information content processing devices such as 

computerized and electronic devices, and language labs, 

and it becomes part of a live performance. Arranging 

these combined media is a threat to materials developers. 

The technologies that are integrated effectively into 

language learning describes as a threat to language 

teaching professionals. The purpose of this paper is to 

provide students with the opportunity to listening and 

speaking and speak with the help of technology and to 

analyze how to achieve effective multimedia 

communication skills. These applications are 

successfully used in reading, writing, listening and 

speaking practices, both language teachers and students 

all over the world. With the progress on the Internet, 

multimedia has been transformed to increase the 

conceivability that every person around the world can 

integrate a large amount of information. 

II. What is Listening? 

According to (Morley, 1971) [2]. Rost, M. (1993) 

[3], Listening is a kind of discrimination, slecting and 

remembering necessary information, and oral grammar. 

Aural Grammar Selecting the required information; This 

includes the connection between the meaning of 

listening and listening to it as an active mental capacity. 

It is an essential part of understanding the world around 

us and helping us to succeed in communication. 

Pourhossein Gilakjani and Sabouri, N.B. (2016) [4] 

showed that listening includes thinking, and listening to 

the learners’ feelings and goals. It includes active 

participation, and it requires effort and training. As with 

the opinions of interlocutors, filling in gaps in what one 

learns with the knowledge of a single language, and 

integrated all complementary all come into play.   

A. The Comprehension of Listening 

There are many different meanings of the term 

“listening comprehension”. It is a kind of different 

process for understanding a spoken language. 
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These include knowing the sounds of speech and 

understanding the meaning of each word. Hamouda 

(2013) [5], describes that the comprehension of listening 

refers to understanding what the listener hears. The 

listener can hear sounds over and over again without 

really understanding, but he / she is capable of repeating 

the sound despite of real understanding. Until recently, 

listening comprehension activities in foreign language 

and the target language classrooms were restricted in the 

test of listening comprehension test. The background is 

that if students successfully learn a subject, they must 

automatically determine the structure and vocabulary of 

the textbooks they have created.  

B. Constitutions of Listening Comprehension 

Listening comprehension is divided into four 

constitutions. The very first is the ability to distinguish 

between all sounds, voice qualities, and intonation 

patterns in the target language and to recognize among 

them and the comparable utterances with the native 

language. The second is the awareness of the whole 

message that are produced from the speaker. According 

to Rivers (1981) [6], that message is based on 

understanding semantic meaning. Only when the 

meaning is not understood, then it can move from a 

sound understanding of syntax knowledge. The third is 

the ability to hold it in memory until it is finished. 

Teachers should learn as much of the language as they 

can to develop students' memory. This means most 

classes should be done in the language of the lesson. 

The pace of presentation and the level of difficulty of 

the content should be adjusted with the students. 

Significant is the progress plan. The fourth is to find the 

meaning that is essential for the transportation of parts. 

Listeners should use more energy to understand 

unknown content. They have to go up because of their 

lack of background. The last step is to use examples to 

confirm or deny previous expectations. The samples 

accept that their listeners' expectations match their 

expectations, (Kaspar, 1984) [7].  

III. Listening Activities: The Roles of 

Teachers 

According to Harmer (1991) [8] and Machackova 

(2009) [9], there are some roles for teachers. The 

teachers act as instructors and helps their students to 

develop ideas. They should help their students towards 

guess the missing information. Once teachers complete 

the entire lesson. What do students have to say? When 

to speak, the teachers are responsible for determining 

what language they should speak. The teachers 

determine what the students should do at the listening 

stage. The teachers should explain what their students 

want to do. Clear instructions and helpful feedback 

should be provided to them. The teacher must prepare a 

listening lesson and guide their students. They motivate 

their students and provide suggestions for students’ 

activities. They should support the students in every 

stage of the listening activities. The teachers give their 

students the necessary advice and helps them solve 

problems, especially unfamiliar vocabulary or grammar. 
The teachers evaluate their students and provides needed 

feedback on their performance. They should evaluate 

the student's grade. 

IV. Multimedia Technologies for Listening 

An outstanding unit of traditional believes 

concerning with the role of listening in language 

learning is the language lab. The principle for language 

labs is connected to the mental apprehension that 

listening practice with audiotape individually assists to 

strengthen a learner’s ability to understand and speak 

the foreign language. Technology is thought to enhance 

the language learning process. The development of 

Computer Assisted Language Learning (CALL) is not 

the same as the great interest for audiotape-based 

technology. The second language materials that the 

learners can control and use in their practices 

individually can support assessments to each effort. In 

general, however, looking forward to an event for 

CALL, and especially multimedia, are increasing. So, 

the impact of multimedia on the language acquirement 

process is becoming an important matter. Through 

carefully consideration and selecting authentic 

multimedia, the genuine resources of multimedia exhibit 

the image of a huge improvement in the field of 

replicating real-life events. On the other hand, the target 

language might be presented more familiar contexts. 

Another important topic is the selection of good 

teaching aids that are related to teaching listening 

through multimedia. 

V. Methodology 

This research mainly focuses on the audio-lingual 

method. This method is based on the theory of 

behaviour. Language is taught through useful 

vocabulary and dialogues with common communication 

structures. This method helps the students learn and 

develop listening and speaking skills quite efficiently. In 

order to achieve the aim to develop listening skills in 

Third Year Electronic Engineering (EC) Students, it was 

based on methodology and practice of collecting and 

researching material. The role of practical materials is to 

carry out questionnaires of the students’ observations 

towards listening skills for the target students; 

identifying learning thorough activities in developing 

listening skills and to find effective ways in improving 

listening of third-year students in Electronics 

Engineering. 
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Listening and note-taking are important skills that 

students have the ability to develop them. It will have 

the challenges to become a better listener and more 

efficient at recording what the learner hears. The aim of 

taking lecturer notes is to put ideas of speaker on paper 

in a way that the students can quickly know the topic of 

the lecture, the main ideas, and some details that support 

the main idea. It can also help to improve new 

vocabularies, and structures of sentences. 

 This study is 40 Third-Year students from 

Electronics Engineering. They range from 18-20 years 

of age. The teacher used questionnaires in this study 

because it helps to create groups for the research, and it 

is also the easiest ways to collect data in no longer 

period of time. Furthermore, the important thing is 

related to teaching listening through multimedia is 

becoming the selection of teaching aids. The 

questionnaires are based on the listening section Module 

1, lesson 3 from Brue Print Textbook for Pre-advance 

level. The topic is “Dangerous Job”. The teacher first 

introduces about the topic and makes groups of 5 

students in each. Then, the teacher lets them to take 

notes on their paper and discuss the given topic. While 

they are discussing, the teacher walks around the 

students and pay attention to them. After that, the 

teacher opens the audio files for three time. In the first 

time, the students are asked to close their eyes and listen 

to the audio carefully. Then, they listen again and have 

to answer the given exercises in the next two times. The 

teacher finds out that the students have found difficulties 

in listening skills as they all have not completed all the 

exercises even though they have listened three times. So, 

from above listening activities, data from the 

questionnaires are sorted out and analyze statically and 

demonstrate in the pie chart. 

A. Outcomes 

In this research, the teacher arranged questionnaires 

for Third Year Electronics Communication Students. 

There are four choices in each question. The analysis 

and explanations of the questionnaire are exhibited in 

figure 1-2. 

 

Figure 1. Analysis for the First Question (What skill 

do you like more?) 

1) Figure 

This analysis shows that (15%) of students like to 

write, while (40%) of students prefer reading. On the 

other hand, almost (35%) of students prefer listening 

and (10%) like speaking skills. 

These answers of students for the given question 

show a positive attitude of students to reading and 

listening skills. They would like to improve their skills 

in reading and listening. 

 
Figure 2. Analysis for the Second Question (What is 

the difficulty face while listening?) 
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2) Figure 

This analysis shows that (30%) of students have 

found difficulties in speed of delivery during listening 

and speaking, (30%) face problems with 

misinterpretation of new vocabulary and expressions, 

(25%) of students think that they have problems in 

pronunciation of English words, while (15%) of students 

have difficulties in forming sentences by using correct 

grammatical structure. 

For third-year electronics students, role-plays can 

give students real life situations, experiences, and 

opportunities, and help them often to deal with common 

utterances. In addition, role-playing helps students to 

perform together as a group, and to understand each 

other.  

VI. Potential Benefits of Multimedia in 

Listening Activities 

As for Third Year Electronics Engineering Students, 

acting out together helps students manage with their 

real-life situations, driving them to think basically, and 

use of the common utterances.  

The concept of the traditional classroom practice and 

bringing a number of potential advantages for the 

development of one’s listening competency are involved 

in the field of multimedia-supported listening activities 

to the target language. The Internet is an ideal place to 

practice the language, which allows us to use images 

and sound sources at the same time by using the right 

software. It is possible that the integration of voice and 

images into real-world communications situations. The 

Internet can be useful in learning environment only 

when the sources are properly selected. Listening to the 

instructions of the trainers, facilitators, and teachers who 

indeed learned themselves, searched the platforms their 

own, or find a really helpful Web page are the best way 

to find good websites and great approaches to listening 

activities. For example, Facebook, Messenger and Viber 

applications have millions of users worldwide. Learners 

take good advantages by practicing or developing 

listening and speaking skills from using the social 

medias. Social medias always design newer 

opportunities for the any destinations of users. This 

software can also pass on video calls or calls at the same 

time when the users speak to each other. So, these 

features raise the level of intercommunications to the 

learners from these practices.  

Internet, television and radio can be used to enhance 

students' listening comprehension skills are another 

substitute way. However, YouTube.com is emerging as 

a new phenomenon. This is a website where videos can 

be watched, uploaded, or if the creators allow, we can 

download videos that is gaining popularity todays. 

Television, Video Radio News & Events Documentary 

Music, and just one click of any video that goes beyond 

the imagination of the video and people. 

What the learners shouldn’t miss a good web site is 

BBC Learning English as it has always been seen as an 

authentic source of “right” form of English courses for 

all levels of learners who want to practice or improve 

their target language, it is really helpful for English 

Language Teaching. The BBC is aware of its 

educational role, and the book are written with sound, 

videos and more. Thanks to the advance of the Internet, 

BBC has set up an English Learning Page, the best site 

of ever. The site gives countless numbers of approaches 

to the learners about the useful materials, methods, 

development and how to work effectively with the target 

language. The platform is kept at 

http://www.bbc.co.uk/worldservice/learningenglish/. 

The BBC is looking for learners who are interested in 

podcasts, games, quizzes, video and voice recordings. 

There are many activities based on listening skills. In 

addition, the songs are very useful for developing 

students' listening skills. Music can be integrated into 

every aspect of life and the learners can also incorporate 

music and songs into language learning in order to 

change or enhance emotions and feelings. 

A. Disadvantages of Utilizing Multimedia 

Technology 

All the more of the improvements of application of 

multimedia technology to English communication 

teaching has to improve teaching effectiveness and 

university students’ overall competencies, there are 

many other issues existing in practical teaching. It is 

fortunate that a lot of teachers are active in multimedia 

technology application but they are not well qualified 

enough to handle it confidently. In listening class, they 

are standing by the computer, and students are fixing 

their attention only on the screen, and as a result, there is 

no eye contact between teachers and students. To this 

extant, it should be noted that the enlightenment of 

students’ thinking competence might be the main 

objective in teaching and of using multimedia 

technology and then it should not become involved in 

the students’ time for exploring questions, thinking, and 

analyzing. 

VII. Conclusion 

It is extremely difficult for technology to support the 

development of foreign-language listening capabilities 

for multimedia. There is a logical match of system 

characteristics such as Internet applications, audio, 

video, and the goal of listening skills development in a 

second or English language as a good useful platform 

for the development of listening practice. It is crucial 

that consideration of the roles of teachers carefully and 

combination of the input tools and patterns of 

interaction are ranged by the software developers that 
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inspire students’ manipulation. Technology has certainly 

provided teachers and learners with a variety of 

materials and communication possibilities to enhance 

their language learning and teaching. Both of the 

teachers and students need to make ready to adapt the 

profitable new technology platforms and appropriate 

methods for a successful integration with the use of 

multimedia technology and create a good blended 

classroom. The important thing is that before the class, 

teachers should prepare with professional skills, which 

include methodology, technical skills and the 

requirements can move on to implementation of the 

Internet in language classrooms. They need to have 

more knowledgeable and enthusiastic as they should be 

a good motivator for their students. Otherwise, no 

achievable gets to the students in   their listening skills. 

Learners can get benefit from technology-based 

activities that are provided by their teachers and these 

activities must be relevant to their needs and interest. 

This study addresses in surveying listening in Third 

Year Electronics Communication Students from 

Technological University (Myeik). Based upon the 

questionnaires, this study has classified the well-

organized of learning activities in expanding listening 

skills on the given multimedia listening activities. 

To cap it all, this study is of the opinion to be 

practical for operating in different groups. It is hoped 

that the English teachers can benefit new concepts and 

plentiful approaches to improve listening skills from this 

study. 
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Abstract: Listening is an imperious language skill 

developed in second language learning. Despite its 

importance, the feeble skills of EFL students 

experiencing different types of deafness. The main 

purpose of this study is to investigate the impact of pre-

listening activities on student understanding of IELTS 

listening comprehension. Based on this aim, forty 

students from the University of Computer Studies 

(Mandalay) were selected for the study to take part in a 

listening test. Participants were randomly divided into 

two groups: an experimental group and a control group, 

each group consisting of 20 members. The experimental 

group contacted and accepted the IELTS test listening 

advice, the other groups were untreated, but all 

underwent a hearing test. Expressed quantitative data 

analysis by comparing the IELTS test and the average 

scores of the two groups. The results of this work show 

that students who take part in the listening activities do 

better in the test and can answer correctly. Moreover, 

the students become motivated to English Language 

Learning. 

Keywords: pre-listening, IELTS listening test, listening 

comprehension, students, teachers role.  

I. Introduction 

From kindergarten to high school students, English 

is a must-have foreign language in Myanmar. However, 

students use English but only focus on reading and 

writing. Most students lack the ability to speak and 

listen. Granted, they are good readers, but they have a 

lot of problems understanding their pronunciation and 

listening. 

The main purpose of this study was to investigate 

the impact of pre-listening activities on the listening 

comprehension of EFL students in Myanmar. Listening 

is especially difficult for those who study English in a 

second language (EFL) classroom. Students at the 

Computer Research University in Mandalay, Myanmar, 

do not have sufficient background knowledge of 

English vocabulary and must perform a pre-listening 

activity prior to the IELTS test. Pre-listening activities 

improve students' vocabulary knowledge (input) and 

simplify listening comprehension of IELTS. In addition, 

pre-listening activities can be used to increase student 

input and improve listening comprehension. The 

listening comprehension process provides beneficial 

intuitions in teaching listening. Students can have 

difficulty understanding their listening comprehension. 

This can also provide teachers with an effective 

opportunity to change their listening strategies. By 

developing listening comprehension, students will be 

able to learn languages successfully and reinforce easy-

to-understand input. For this reason, this article focuses 

on improving student listening comprehension.  

Additionally, as the IELTS training book is a 

compulsory English subject course book for IT students 

in Myanmar in order to develop the four skills such as 

reading, writing, speaking, and listening, the students 

are trained and practiced by using effective activities to 

answer well. This study will give them a lot of benefits 

concerned with IELTS listening tests. The effects of 

this paper showed that using pre-listening actions 

improved their listening understanding. 

II. Literature Review 

Krashen (1982) pointed out that listening is 

paramount in language learning. Furthermore, this is a 

very complex solution activity (Byrnis, 1984), where 

the listener interacts with the speaker and uses 

knowledge and background information to build 

meaning. Learners will become familiar with their 

listening abilities once they understand the factors that 

affect their listening skills. This awareness helps those 

strategies and helps learners improve their listening 

comprehension. In other words, these strategies are 

useful to learners because they offer the components 

needed to improve listening comprehension. 

Understanding listening requires a more focused and 

faster understanding. When listening, you need to pay 

special attention to many factors. Hedge (2000) pointed 

out that modern society likes to change from print 

media to sound and its members. Therefore, the 

meaning of listening cannot be ignored. He emphasized 

that listening is very important in an English classroom. 

A. Listening Comprehension Problem 

According to Vishwanath Bite (2013), listening is 

not easy and there are many obstacles to effective 

listening. Listening is not a natural skill. People are not 

born as good listeners. It was developed through 

practice and training. Therefore, lack of listening 

training is an important obstacle. In addition to the 

obstacles mentioned above, Nobuko Nagata (2004) also 

mailto:winyuyumaung.yu@gmail.com
mailto:myintmyintkhaing99999@gmail.com
mailto:myintmyintkhaing99999@gmail.com
mailto:myintmyintkhaing99999@gmail.com
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provides reasons to prevent effective listening learning. 

 First, the listener has no control over the 

playback speed. Many English learners 

believe that the biggest difficulty in 

listening is that the listener does not 

understand as fast as the speaker. 

 Second, listeners cannot always repeat 

words. This is a serious problem in the 

learning environment. 

 Third, other people may encounter 

unknown messages. This can cause others 

to stop thinking and consequently pass 

through some of the audio. 

 Fourth, there is a newsletter that the hand 

cannot track the signal that the speaker is 

moving from one point to another. 

 Fifth, the audience may lack contextual 

knowledge. Sharing knowledge and a 

common background facilitates 

communication. Even if the audience can 

understand the superficial meaning of the 

text, it can be very difficult to understand 

the full meaning of a paragraph if they are 

not familiar with the context. 

 Sixth, listeners may find it difficult to focus 

on the text. Even the shortest attention in 

listening comprehension can seriously 

undermine understanding. It's easier to 

focus if the topic of the listening passage is 

interesting, but you may get tired of 

listening lessons because you spend a lot of 

effort in understanding the meaning even if 

you are interested. 

B. Schematic Knowledge for Listening 

Comprehension 

Listening course teachers remember that it is more 

important to activate a student's stored knowledge 

structure (scheme) in order to deepen their 

understanding and create new graphs than to convey 

new knowledge of the language system. Must be kept. 

There are relatively few empirical studies on possible 

relationships between model building and 

comprehension of listening comprehension, and helping 

listeners cope with auditory learning disabilities. Rost 

(1991) pointed out that listeners have many sources of 

information, which makes listening easier. In other 

words, listening comprehension is influenced by 

personal thinking information. Therefore, knowledge of 

graphics is clearly useful for understanding listening 

and requires activation of the associated graphic 

illustration (Carrel, 1988). 

In addition, O'malley and Chamot (1989) pointed 

out: "Listening comprehension is a positive and 

conscious process. In this process, the audience 

constructs meaning by using contextual information and 

hints of existing knowledge, while relying on multiple 

strategies to satisfy Mission requirements.  

Long (1980) expressed this view in the same view. 

“Understanding is based on the learner's ability to use 

existing knowledge. Understanding is a positive process 

in which individuals focus on selected aspects of 

auditory input and form meaning from paragraphs. , 

Correlate audible sounds with existing knowledge, 

therefore proper text processing is required to activate 

the schema and promote effective understanding. 

 Mansor, Noraien (2017) emphasized the need to 

study how background knowledge affects the second 

language auditory comprehension. 

C. Teachers’ Role on Listening Activities 

Teachers have the primary responsibility in the 

classroom and can create a friendly atmosphere for their 

students and play a major role. Harmer (1991) and 

Macháčková (2009) state that teachers have eight major 

roles: 

 Teacher as Organizer: In this role, the 

teacher must explain what the student wants 

to do, give clear instructions, and offer 

useful feedback. Teachers also prepare 

listening lessons and provide learners with 

clear guidance. 

 The teacher is the administrator. The teacher 

is in charge of the entire course. The teacher 

is responsible for deciding what the student 

will do when to speak, and which language 

to use. The teacher also decides what the 

student should do during the listening phase. 

 Teacher as an Evaluator: Teachers test 

students and give feedback on their grades. 

They should evaluate the level of their 

students. 

 A Teacher as a Resource: In this role, 

teachers provide students with the settings 

they need, especially to help them solve 

unknown problems or problems. 

 Teachers as mentors: Teachers act as 

coaches and resources to help their learners 

develop ideas. Teachers assist learners at 

every stage and should help them predict 

missing information. 

 Teacher as an Inspector: Teachers observe 

course activity and assess learner 

performance. They appreciate the benefits of 

listening activities. 

 A Teacher as a Prompter Teachers 

encourage students to suggest learner 

activities. At each stage of the listening 

activity, the teacher needs to support the 

student for success. 

 A Teacher as a Participant: Teachers must 

participate in listening activities and be 

aware of their role in these activities. They 

can improve the atmosphere of the 

classroom. They participate in pre-listening 

and post-listening activities such as 

discussions and role-playing. 
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III. What is IELTS? 

IELTS (International English Test System) is 

popular all over the world, and English as a second 

language user proves its ability. It helps learners reach 

educational, professional, or life goals. Academic 

IELTS is required for admission to universities and 

colleges, but general training IELTS is used for career 

and immigration purposes. 

The reading and writing part of the test has two 

different modules, such as academic training and 

general training, but the listening and speaking tests for 

the two modules are the same. As part of the IELTS test, 

listening tests are designed to understand key ideas and 

certain factual information, track the progress of certain 

discussions, and improve the speaker's ability to 

determine perspective, attitude, and purpose. It has been. 

It consists of four parts, each containing 10 questions. 

As the test progresses, these questions become 

increasingly difficult. The first part is the dialogue 

between the two speakers and the second part is the 

monologue. The last two sections relate to educational 

or training environments. The third part is a dialogue of 

up to four people and the fourth part is soliloquy. Each 

question has a score, for a total of 40 questions. 

IV. Method and Data Collection 

In this study, 40 students from the University of 

Computer Studies (Mandalay) were selected as study 

participants and divided into two groups (experimental 

group and control group) of 20 students each. In this 

study, students had to answer 10 questions. In this paper, 

both group used the same IELTS test .The listening test 

which was used in the text was a conversation between 

a man and woman .Experimental group and control 

group were divided to reveal which of these groups are 

more useful for students in improving listening 

comprehension. 

 One group received actual auditory input, accepted 

actual auditory input (experimental group), and another 

received simplified auditory material (control 

group).Analysis of the two sets of quantitative data and 

comparison of the average scores show that the students 

participating in the pre-listening activity( experimental 

group)  performed better in the listening test than 

control group .Analyze results and display in the table 

(1) and ( 2).The comparison of two scores before and 

after treatment of the action  is analyzed and displayed 

in table (3 )and (4) . 

A. Treatment for the Experimental Group 

The guidance for this study includes pre-listening 

activities using a variety of situational awareness 

activities designed to teach students grammatical 

perspectives and background knowledge of listening 

tests that students must answer. These activities are 

conducted to generate interest, build self-confidence, 

activate their current knowledge, and thereby promote 

their understanding. 

In addition, after the guidance of the experimental 

group, several activities took place and the students 

came to understand the IELTS test. Initially, the 

teacher's activity in the classroom was to identify 

keywords that would help students summarize and 

easily understand their listening tasks. But before that, 

the teacher talked about the subject of the listening task 

and asked some questions to stimulate the background 

knowledge of the students. 

Students are then invited to share their knowledge of 

the topic and infer their meaning from the context. If 

the student does not make the right guess, the teacher 

will influence the meaning. If there is a new 

grammatical structure, we will also explain it. The 

teacher activities above helped students better answer 

the IELTS test. Helps you review what you learned in 

the previous stages, and teachers provide feedback 

when needed. 

B. Treatment for Control Group 

 In the control group, all the conditions are the 

same, except in this group, the participants only 

received lectures and post-listening guidance, and 

answered the IELTS test with the teacher's explanation 

without any other skills or emphasis on specific forms. 

V. Findings and Discussion  

To achieve its goal, the study addressed two main 

research questions. Research question: Do experimental 

group used pre-listening activities have an influence? 

What are the students „perspective and benefits about 

pre- listening test. 

According to the quantitative data, the students in the 

experimental group were given pre-listening activities 

like discussion of the background knowledge to the 

topic, prediction about the answers and the use of 

different context-awareness activities before they 

listened to the test. It was found that their average score 

was 9.55 in Table 1. The comparison of two scores 

(before and after treatment) for the experimental group 

is as shown in Figure 1. 

Table 1. Experimental Group 

 

Student

s 

Experimenta

l 

Mea

n 

Media

n 

Standard 

Deviatio

n 

1 10 9.55 10 0.69 

2 10 9.55 10 0.69 

3 10 9.55 10 0.69 

4 10 9.55 10 0.69 

5 10 9.55 10 0.69 
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6 10 9.55 10 0.69 

7 10 9.55 10 0.69 

8 10 9.55 10 0.69 

9 10 9.55 10 0.69 

10 10 9.55 10 0.69 

11 10 9.55 10 0.69 

12 10 9.55 10 0.69 

13 10 9.55 10 0.69 

14 9 9.55 10 0.69 

15 9 9.55 10 0.69 

16 9 9.55 10 0.69 

17 9 9.55 10 0.69 

18 9 9.55 10 0.69 

19 8 9.55 10 0.69 

20 8 9.55 10 0.69 

 

 

Figure 1. Comparison of Two Scores (before and 

after treatment) for the Experimental Group 

In the control group, the students‟ average score was 

5.8 as shown in Table 2. The comparison of two scores 

(before and after treatment) for the control group is as 

shown in Figure 2. 

According to the students, pre-listening activities are 

helpful to guess the answer but also useful to improve 

their listening comprehension. Based on the research, 

we found that the students in experimental group can 

answer well and got benefits. The students agree that 

using pre- listening activities is very useful for them to 

enhance their listening skills.  

 

Table 2. Control Group 

 

Students Control Mean Median 
Standard 

Deviation 

1 8 5.8 6 1.15 

2 7 5.8 6 1.15 

3 7 5.8 6 1.15 

4 7 5.8 6 1.15 

5 7 5.8 6 1.15 

6 7 5.8 6 1.15 

7 6 5.8 6 1.15 

8 6 5.8 6 1.15 

9 6 5.8 6 1.15 

10 6 5.8 6 1.15 

11 6 5.8 6 1.15 

12 6 5.8 6 1.15 

13 5 5.8 6 1.15 

14 5 5.8 6 1.15 

15 5 5.8 6 1.15 

16 5 5.8 6 1.15 

17 5 5.8 6 1.15 

18 4 5.8 6 1.15 

19 4 5.8 6 1.15 

20 4 5.8 6 1.15 
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Figure 2. Comparison of Two Scores (before and 

after treatment) for the Control Group 

The comparison of these two groups as shown in 

Figure 3. 

 

Figure 3. Comparison for Experimental Group and 

Control Group 

Standard deviation is directly related to accuracy. If 

the data spread is small, then the mean is more accurate. 

Small standard deviation results in better predictions. In 

Figure-3, it is seen that standard deviations are low so 

there is a low possibility of having errors in the 

statistical predictions.   

VI. Conclusion 

The purpose of this study is to assist students in 

adjusting their second language listening brains using 

pre-listening techniques, thereby improving their 

listening comprehension of IELTS. Students need to 

understand the purpose of listening to the message and 

understand how to establish a connection with the 

listening phase. Moreover, in real life, it is strange for 

people to listen to something without having 

background knowledge of what they are going to speak.  

Therefore, the pre-listening activity affects the 

learner's second language acquisition. Students who 

received guidance on listening activities performed 

much better in the IELTS test. This guidance shows that 

students can be effectively guided to understand new 

words. The findings of this study support the assertion 

that pre-listening activities may promote hearing 

understanding and accelerate achievement. 
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Abstract: This research paper aims to develop the 

writing skill of the computer science students by using 

effective motivating strategies. According to 

curriculum, computer science students have to learn 

English language four skills through their academic 

years. Among them, the most important skill the 

students need to learn is writing skill as writing helps 

the students to pass their examination and continue to 

learn or perform well in their academic and 

occupational fields. To develop the computer science 

students’ writing skill, appropriate approaches and 

effective teaching techniques are required. And then, 

effective motivating strategies are also required as 

writing receives the least attention and it is a difficult 

and tiring activity for some students. It includes data 

analysis of the second year computer science students 

studying at the University of Computer Studies, Myeik 

and findings are also pointed out. So, it is hoped that 

this research paper will be helpful for the English 

Language teachers who want to develop their students’ 

writing skill. 

Keywords: academic, computer science, examination, 

language, writing 

I. Introduction 

Writing is a process of using symbols to 

communicate thoughts and ideas in a readable form. 

Writing is a way of representing the language in a 

visual or touching way. Writing skill is the output of 

listening, speaking and reading, and it is the second 

manifestation of language.  

It is one of the most important skills for 

learning a new language. It requires proper 

handling of the script to write the correct sentences 

and paragraphs. 

It is a form of communication that allows students 

to put their feelings and ideas on paper, to organize 

their knowledge and beliefs into convincing arguments, 

and to convey meaning through well–constructed text. 

It is an activity which involves the writer in the 

process of formulating ideas, then testing and 

confirming them. Writing is such a skill which keeps us 

active as we communicative with one another and 

transmit our culture, ideas and thoughts from one 

generation to another. It provides opportunities to 

access feelings and thoughts in a positive way. 

This research paper is concerned with developing 

the writing skill of the computer science students by 

using effective motivating strategies. Therefore, this 

research paper provides appropriate approaches to 

teaching writing, techniques for teaching writing and 

effective teaching strategies for motivating students. 

Not only that, the importance of motivation and the 

simple activities used in data analysis are also 

highlighted in it. 

II. The Importance of Motivation  

 Motivation is essential for most areas of learning 

because it is essential to success. Without prompting, 

the learner will fail to make the necessary effort to 

succeed.On the other hand, due to enough motivation, 

learners can overcome some difficulties that come out 

of in their short–term and long–term goals. 

Motivation is a key factor for explaining the success 

or failure of a difficult task. And, it is also the most 

important factors in determining the level of success 

that everyone will achieve. It is one of the most 

important reasons that motivates learners to go forward. 

It is acquired throughout the entire goal process. 

Motivation comes from the mutual effect of both 

mindfulness and awareness.It provides learners with an 

aim and direction to follow. Motivation teaches 

learning to be a purposeful, continuous practice and to 

achieve a high level of success. 

III. Approaches to Teaching Writing 

There are various approaches to the teaching of 

writing. In particular, product approach and process 

approach are common approaches to writing. 

A. Product Approach 

The first approach to the teaching of writing which 

has been known as traditional approach, is product 

approach.  

The product approach to writing usually 

involves the presentation of a model text, which is 

analysed and then forms the basis of a task that 

leads to the writing of an exactly similar or a 

parallel text. 
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Robinson (1991) summarises the method in the 

following way: 

 

Model Text  Comprehension/Analysis/Manipulation  

                            New Input   Parallel Text 

 

In addition, this approach starts with pre-

written activities, primarily by choosing from a 

perspective. It is viewed as an actual writing and 

editing. 

It is a process of planning or writing. The 

process continues through the editing process and 

the final draft. The writing provided by the 

students is the last and most important piece of 

work. It is their best work that doesn't require 

revision. 

The feedback and correction made on the texts by 

the teachers would not make any difference at this stage. 

Since the focus of this approach is on the final, the 

coherent, error-free text, it is also known as the product 

oriented approach. 

B. Process Approach  

The second approach of teaching writing that has 

been dominant over the recent years, is a process 

approach. 

The process approach has emphasised the idea of 

writing as problem-solving, with a focus on thinking 

and process. It is most closely associated with the work 

of how to identify the rhetorical problem, plan a 

solution or series of solutions to the problem and finally 

reach an appropriate conclusion. 

The process stage involves translating the plan into 

paragraphs and sentences, reviewing the first draft and 

then revising the text to produce a number of 

subsequent drafts. In the actual teaching, the skills of 

editing and review are taught through peer review and 

group work, and the whole emphasis is on moving 

students on from over-concern with sentence-level 

accuracy.  

The first stage in the process approach is the 

thinking stage, which follows the sequence below: 

Generate Ideas   Select Ideas   Group the Ideas    

                Order the Ideas 

 Robinson (1991) characterises the subsequent writing 

stages in the following way: 

Writing Task  Draft1      Feedback   Revision                             

Input   Draft2      Feedback   Revision   Draft3   

In this process, the authors usually edit and edit 

them from the very beginning until they have 

finished the final draft. Writers go step by step in 

an informal way. The text is then re-evaluated 

under this approach, not as a final and default 

product, but as part of a complex process. 

The traditional approach (product approach) is 

given response once and the feedback in multiple 

drafts approaches. The purpose is to build students' 

confidence and slowly get the best writing. The 

process approach considers individual authors and 

readers. 

IV. Techniques for Teaching Writing 

There are three common techniques for teaching 

writing. They are controlled writing, guided writing and 

free-writing. 

  A. Controlled Writing 

Writing is sometimes used as a production mode for 

learning, reinforcing, or testing grammatical concepts. 

This intense writing is usually controlled, controlled 

and organized. These are written exercises. This type of 

writing does not allow the author's creativity much. 

A typical form of controlled writing is to present a 

paragraph that requires students to change the structure 

provided. Thus, for example, they may be asked to 

change past tense verbs into the past. In such a case, 

students may need to change the other instructions in 

the text. 

Another way of controlling writing is to kill. Here a 

paragraph is usually read at a regular rate; usually two 

or three times; then the teacher asks the students to 

rewrite the paragraph to the best possible way to re-read 

the reading. In one of the many variations, the teacher 

reads the text and then puts the key words in the text as 

markers on the paper for students. 

  B. Guided Writing 

Guided writing is the most effective way to get 

students into independent writing. It is a teaching 

strategy that can be used to expand and develop the 

writing of freelance writing. This includes a teacher 

who leads a group of students in their efforts to create 

individualized text; responding to students' efforts; and 

students' thinking during the process. 

Additionally, the author must study what level 

of writing development is and how writing will be 

challenged will be extended to the next level of 

development; it explains how to give specific 

lessons that will help them achieve their 

unmatched goals. And it includes ideas on 

mindfulness and teaching; the whole class, 

organizing and managing classroom principles for 

peer groups or teacher-led subgroups.  

Guided writing is useful for a variety of 

teaching situations. It is designed to engage 

students, audiences, and students as they structure 

their writing. It allows students to spell, and write. 

It can encourage students to edit and edit their 

writing. 
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 C. Free Writing 

Freewriting is one of the main purposes of the 

development of ideas. It attempts to overcome the 

problem of the author's "blocking". This is sometimes 

called speedwriting or quickwriting. Its main feature, 

the speed feature, is to focus on the subject rather than 

the form. 

The main focus is to reduce the idea to as much 

paper as possible. At a later stage, the quality can be 

transferred from the quantity to the selection and 

restructuring process. Freewriting is a follow-up to a 

brain exploit that can be done as a class or as an 

individual. 

An important aspect of freewriting is that students 

write without being concerned about spelling, 

punctuation, or grammar. Of course, this element of 

writing is important, but students' concerns about them 

can sometimes restrain the free flow of their ideas. 

Since free writing helps students get started with 

student work, it is often used as a starting point to 

explore student ideas. 

V. Effective Teaching Strategies for 

Motivating Students 

In almost every class, there may be students who do 

not want to stay in class, to follow the class rules or to 

pay attention when the teacher is teaching. Teacher can 

face this kind of unmotivated students in their classes. 

To deal with the unmotivated students, teachers need to 

create positive learning environment. And, they need to 

have effective teaching techniques and strategies. And 

then, teachers need to find out ways of influencing and 

motivating the students.    

A. Be Accessible 

Teacher may be an influencing person in the class. 

Teacher may be enthusiastic the subject he or she is 

teaching. If teacher is teaching the respective subject 

with enthusiasms, the students may also be enthusiastic 

on the subject the teacher is teaching. Teacher needs to 

be interested in and enthusiastic when she deals with 

the problematic students or the unmotivated students. 

When the students feel that teacher takes care of them, 

they will start to take care, too. Teacher may be an 

approachable and accessible person for the students. If 

the teacher is approachable and accessible person, 

students will come and discuss their difficulties and 

problems and ask for suggestions from their friendly 

and respectful teacher. Not only that, teacher may be an 

ideal person in the class and for the students. If teacher 

is an idol for most of the students, they may duplicate 

their teacher’s positive behaviours and mannerisms. 

B. Be Communicative 

The most effective ways of motivating students are 

praising and rewarding. Teacher needs to give praise to 

the students for actively participating in the classroom 

activities or successfully completing their assignments. 

To communicate well with the students, teacher needs 

to build a good relationship with the students. If teacher 

has positive relationship with students, they will 

actively participate in group discussions about the 

respective subjects and classroom activities that the 

teacher asks to do. Teacher needs to give positive 

feedback or responses on students’ writing tasks and 

other classroom activities. When students feel that the 

teacher pays attention to them and to their work, they 

will pay attention and respect to the teacher as well.    

C. Be Challenging 

To be charming and attractive class, teacher needs 

to prepare the lessons carefully. As well, teacher also   

needs to prepare the materials to be fun and exciting. 

Teacher always needs to find out ways of motivating 

students to be successful learners. Teacher needs to 

choose the lessons, classwork and class assignments 

that are suitable for their students’ levels and their 

capabilities. Teacher needs to use different instructions 

and directions for different students because students’ 

needs, lacks and wants are different from each other 

and their concentration and confidence may also differ. 

When students feel bored or they cannot concentrate on 

their classwork, teacher needs to grab their attention by 

stimulating music, art and video or by doing interesting 

activities. By using effective technology teacher can 

motivate the students to be active and the class to be 

alive.    

VI. Sample Activities 

The activities that show below are the sample 

activities and they are used for data analysis of the 

second year computer science students studying at the 

University of Computer Studies, Myeik. These 

activities are simple and effective activities for teaching 

and practising writing skill. 

Activity-I 
Describe a present you bought which gave someone a 

lot of pleasure.  

You should say: 

- what the present was  

- who it was for 

- why you chose it  

  and explain why the person who received it was so  

  pleased. 

Activity-II 
Answer the following questions. 

1. Do you like flowers? Which one do you like most?  

2. Do you like to have flowers in your home?  

    (Why/ Why not?) 

 

3. On what occasions would you give someone 

flowers? Why? 

4. Where would you go to buy flowers? Why? 

5. Are flowers important in your culture?  

    (Why/ Why not?) 
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Activity-III 
Answer the following questions. 

1. Do you enjoy dancing? (Why/ Why not?) 

2. Which instrument do you like listening to most?    

                                                                              Why? 

3. Do you like watching television? (Why/ Why not?) 

4. Which television channel do you usually watch?  

                                                                               Why? 

5. Do you think most programmes on television are 

good? (Why/ Why not?) 

Activity-IV 
Answer the following questions. 

1. When do people give gifts or presents in your 

country?  

2. When did you last receive a gift? What it was? 

3. Which type of gift or present do you want to get and 

why? 

4. Do you enjoy looking for gifts for people?  

                                                        (Why/ Why not?)  

5. Do you ever take a gift when you visit someone’s 

home? (Why/ Why not?) 

Activity-V 
Describe a town you have visited. 

You should say: 

-where the town is 

-why you visited this town 

-what you did there  

 and explain how you feel about visiting this town. 

Activity-VI 
Describe a beautiful place you have visited in your 

country. You should say: 

-where the place is 

-when you visited it 

-who you went with 

-what you did there  

and explain why you think the  place is so beautiful. 

Activity-VII 
Describe someone who you like in your family. 

You should say: 

-who is he/she 

-how the person is related to you 

-what this person looks like 

-what kind of person he/she is  

 and explain why you like this person. 

Activity-VIII 
Describe a party that you particularly remember. 

You should say: 

-what the party is 

- why the party was held 

-who attended and what happened 

 and explain what made it memorable. 

Activity-IX 
Describe a memorable day in your life in about 150 

words. 

 

 

Activity-X 

Describe your favourite house in about 150 words. 

VII. Data Analysis 

During the three months period of the current 

academic year, a research study was conducted to the 

second year computer science class at the University of 

Computer studies, Myeik. This study was conducted to 

find out the students’ participation and their writing 

skill developing conditions when developing the 

students’ writing skill by using effective motivating 

strategies. There are fifty-seven students in the second 

year computer science class and they all are the target 

students of this research study. The study was started at 

(19.12.2019) and ended in (28.2.2020). It was 

performed as practice teaching and practice writing 

program and it has been carried out once a week, but, 

sometimes, twice a week. 

Actually, before starting the practice teaching and 

practice writing program, questionnaires were firstly 

provided to the computer science students to know the 

computer science students’ views and perceptions on 

writing skill, their needs and wants, and their weak 

points and strong points for developing their writing 

skill. The following table illustrates the result of the 

students’ feedback on the questionnaire.  

Table 1. Students’ Feedback on Questionnaire 

No Question Yes 

% 

No 

% 

1 
Do you think writing is an 

important skill in your academic 

and occupational fields? 

90% 10% 

2 
Do you want to improve your 

English writing skill? 
90% 10% 

3 
Are you interested in doing 

writing activities? 
70% 30% 

4 
Do you think writing is a 

difficult and tiring activity?                            
80% 20% 

5 
Are you fond of doing writing 

activities individually? 
55% 45% 

6 
Are you fond of doing writing 

activities as groupwork? 
78% 22% 

7 
Do you want to do writing 

practices in class regularly? 
73% 27% 

8 
Do you want to do writing 

practices as assignment? 
45% 55% 

The tables below show the results of the students’ 

participation and the students’ writing skill developing 

conditions by performing practice teaching and practice 

writing program during this study period. 
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Table 2. Students’ Participation Condition 

No. Activity Organisa-

tion 

Total 

partici-

pants 

partici-

pants 

( %) 

1 
Describing a 

present 
individual 50 sts 88% 

2 
Answering the 

short questions 
group 50 sts 88% 

3 
Answering the 

short questions 
group 51 sts 90% 

4 
Answering the 

short questions 
group 55 sts 97% 

5 
Describing a 

town 
group 55 sts 97% 

6 
Describing a 

beautiful place 
group 55 sts 97% 

7 
Describing 

someone 
group 55 sts 97% 

8 
Describing a 

party 
group 55 sts 97% 

9 
Describing a 

memorable 

day 

individual 55 sts 97% 

10 
Describing a 

favoruite 

house 

individual 55 sts 97% 

*sts   - students 

*grps - groups 

Table 3. Students’ Writing Skill Developing 

Condition 

Acti-

vity 

no. 

Total

Organ

isatio

n 

Given

marks 
Getting marks (%) 

9 

Ms 

8 

Ms 

7 

Ms 

6 

Ms 

1 
50 sts 

10 
- 20% 

 

40% 

 

40% 

 

2 
11 

grps 
10 46% 27% 27% 

- 

3 
14 

grps 
10 50% 29% 21% - 

4 
14 

grps 
10 71% 29% - - 

5 
18 

grps 
10 - 39% 33% 28% 

6 
18 

grps 
10 - 56% 33% 11% 

7 
14 

grps 
10 - 50% 43% 7% 

8 
14 

grps 
10 - 64% 36% - 

9 
55 sts 

 
10 

- 
22% 29% 49% 

10 
55 sts 

 
10 

- 
26% 49% 25%   

*sts   - students 

*grps - groups 

*Ms   -marks 

VIII. Findings 

According to data collection by the questionnaires, 

it is known that 90% of students want to improve their 

English writing skill and they accept writing is an 

important skill in their academic and occupational 

fields. 78% of students are fond of doing groupwork 

activities. And, 73% of students want to do writing 

practices in class regularly. However, only 70% of 

students are interested in doing writing activities. And 

then, 80% of students think that writing is a difficult 

and tiring activity.   

According to practice teaching and practice writing 

program, it is found that the percentage of participants 

is 88% when doing activity 1 and the percentage is the 

same as the activity 1 when doing activity 2. However, 

when doing activity 3, the percentage becomes 90%. 

Moreover, the percentage of participants also increases 

97% when doing activity 4. And then, the percentages 

of participants constantly remain 97%; especially, when 

doing activity 5, activity 6, activity 7, activity 8, activity 

9 and activity 10.   

Not only that, it can be seen that the students’ 

writing skill have been developed by using effective 

motivating strategies. When doing activity 1, fifty 

students participated in it. This activity was performed 

as individual activity. In this activity, 20% of students 

get 8 marks, 40% of students get 7 marks and 40% of 

students get 6 marks respectively. Activity 2 was also 

performed as groupwork activity. There are eleven 

groups in this activity and 46% of groups get 9 marks, 

27% of groups get 8 marks and 27% of groups get 7 

marks. Activity 3 is a groupwork activity. When doing 

activity 3, there are fourteen groups. Among them, 50% 

of groups get 9 marks, 29% of groups get 8 marks and 

21% of groups get 7 marks. The next activity includes 

fourteen groups and 71% of groups get 9 marks and 

29% of groups get 8 marks. 

Moreover, it is seen that although the number of 

participants and groups are the same position in activity 

5 and activity 6, their results are different; in activity 5, 

39% of groups get 8 marks, 33% of groups get 7 marks 

and 28% of groups get 6 marks, and in activity 6, 56% 

of groups get 8 marks, 33% of groups get 7 marks and 

11% of groups get 6 marks. And then, in activity 7and 

activity 8, the numbers of participants are the same as 

activity 5 and 6, however, in these activities, the 
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numbers of groups are decreased from 18 groups to 14 

groups. So, in activity 7, 50% of groups get 8 marks, 

43% of groups get 7 marks and 7% of groups get 6 

marks. However, in activity 8, the percentages also 

increased; 64% of groups get 8 marks and 36% of 

groups get 7 marks. The final two activities were 

carried out as individual activities. Although in this two 

activities the number of participants are the same, it is 

found that the results are also different; in activity 9, 

22% students get 8 marks, 29% of students get 7 marks 

and 49% of students get 6 marks, and in activity 10, 

26% of students get 8marks, 49% of students get 7 

marks and 25% of students get 6 marks respectively. 

By comparing the results of the students’ feedback  

on the questionnaire and the results of practice teaching 

and practice writing program after implementing 

effective motivating strategies, it is also found that 

before participating in the writing activities 

implementing effective motivating strategies, the 

students’ interest rate on writing activities is only 70%, 

however, while participating in the writing activities 

implementing the effective motiving strategies and 

guided writing technique, the students’ interest and 

participation rates increase 97%. Although most 

students think  writing is a difficult and tiring activity 

for them, after participating in the writing activities   

implementing effective motiving strategies and guided 

writing technique, they feel excited and they have self-

confident for doing other writing activities. Before 

participating in the writing activities, most students 

express that they are fond of doing writing activities as 

groupwork, however, when doing both groupwork 

activities and individal activities, the students actively 

participated in both of them. And then, most students 

say they want to do writing practices in class regularly, 

however, when sometimes giving them the writing 

assignment, they do well it. 

And then, it is also found that by doing groupwork 

activities the students broaden their cooperation and 

negotiation skills, and by doing individual activities the 

students develop their autonomy and promote the skills 

of self-reliance and investigation over teacher-

dependence. 

IX. Suggestions 

When developing the writing skill of the computer 

science students, English Language teachers need to 

understand the facts: in all areas of language learning, 

writing requires a great deal of commitment and 

motivation on the part of the students. If students are 

uncertain the purposes of writing, they will rapidly 

become demotivated and unwilling to invest much time 

and energy in it. And, if they favour a more creative 

approach, they may well become demotivated if they 

are asked to perform endless controlled, guided writing 

tasks. And then, the students will not be impressed if 

their attempts on writing activities come back covered 

with red ink. 

Besides, the teachers need to follow the facts: 

teachers should offer guidance in helping students 

to take part in the creative process of writing, 

however, must not impose teachers’ own thoughts 

on students’ writing. And, instead of appropriating 

students’ texts, teachers should provide useful 

feedback that respects the students' values and 

beliefs. 

X. Conclusion 

This paper aims to develop the computer science 

students’ writing skill by using effective motivating 

strategies. To develop the computer science students’ 

writing skill, English language teachers need to have 

appropriate approaches and effective techniques. And, 

they may also have effective motivating strategies and 

charming and attractive activities. This paper provides 

English language teachers appropriate approaches and 

effective techniques for teaching writing. And then, 

effective motivating strategies and sample activities are 

also provided. The activities that describe in this paper 

are not only useful for data analysis but also effective 

for teaching and practising the writing skill. 

Moreover, this paper proves that by combining 

effective motivating strategies, the effectiveness of 

guided writing, and charming and attractive writing 

activities can develop computer science students’ 

writing skill. Not only that, it is believed that this paper 

can change the perception in the minds of many 

students that writing is a difficult and tiring activity. 
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စာတမ်ဵအကျဉ်ဵ 

ဤစာတမ်ဵသည် ကဗျာဆရာ ေဇာေ်နာင်၏ “နှလုဳဵသာဵ 

မာတိကာ ကဗျာမျာဵ” မှ ဘာသာစကာဵ ေသွဖည်မှုကို 

ေလဴလာ တင်ြပထာဵေသာ စာတမ်ဵ ြဖစ်ပါသည်။ 

ရည်ရွယခ်ျက်မှာ ြမန်မာကဗျာမျာဵရှိ စာေပ မျက်နှာစာ 

အတွင်ဵ စာဆို္ဓအခွင်ဴထူဵ ြဖင်ဴ  ဘာသာစကာဵ ပုဳသဏ္ဌာန် 

အမျိုဵမျိုဵ ဖန်တီဵ  ေရဵဖဲွထ့ာဵပုဳတို္ဓကို ေဖာ်ထုတ်လိုြခင်ဵ 

ြဖစ်ပါသည်။ ထိုသုိ္ဓ ေဖာ်ထုတ်ေလဴလာရာတွင် 

ေဇာေ်နာင်၏ “နှလုဳဵ သာဵ မာတိကာ ကဗျာမျာဵ (၁၉၇၃-

၂၀၁၇)” ကို အေလဴလာခဳြဖင်ဴ ထာဵ၍ ယင်ဵကဗျာ 

အတွင်ဵရှိ ေသွဖည်ြခင်ဵ သေဘာတရာဵမျာဵကုိ 

ေရဵဟန်ပညာ နယပ်ယ်မှ ချဉ်ဵကပ် ေလဴလာသွာဵပါမည်။ 

ထို္ဓသုိ္ဓ ေလဴလာရာတွင် စကာဵသဳ၊ စကာဵလုဳဵ၊ ေဝါဟာရ၊ 

ဝါကျ၊ အနက်အဓိပ္ပာယ၊် အေရဵပုဳသဏ္ဌာန်၊ စာပုဒ်၊ 

ေဒသိယ၊ အသဳုဵကွဲ၊ သမိုင်ဵေခတ် စသညဴ် 

ေသွဖည်ြခင်ဵမျာဵကို စိစစ် ေဖာ်ထုတ်သွာဵပါမည်။ ဤသုိ္ဓ 

ေလဴလာရေသာေ ကာင်ဴ စာဆို၏ အေတွဵအြမင်၊ ခဳစာဵမှု၊ 

ေစတနာနှင်ဴ ေရဵဟန်သွင်ြပင် လက္ခဏာ စသညဴ်တုိ္ဓကုိ 

သိြမင်နုိင်ေသာ အကျိုဵေကျဵဇူဵမျာဵ ရနုိင်မည်ြဖစ်ပါသည်။ 

ေသာခဴျက်ေဝါဟာရမျာဵ - ေသွဖည်ြခင်ဵ၊ စကာဵသ၊ဳ 

စကာဵလုဳဵ၊ ဝါကျ 

နိဒါန်ဵ 

ေခတ်အဆက်ဆက် အာဵေကာင်ဵခဲဴေသာ ြမန်မာကဗျာ 

သည် ြမန်မာ စာေပေလာကတွင် ပုဳသဏ္ဌာန် အမျိုဵမျိုဵြဖင်ဴ 

ရပ်တည်ေနပါသည်။ ြမန်မာ ကဗျာဆရာတို္ဓသည် မိမိ 

ကဗျာကို ကဗျာေကာင်ဵ တစ်ပုဒ် ြဖစ်လာေစရန် 

အာဵထုတ် ကကိုဵပမ်ဵရာ၌ အသဳကို တန်ဆာဆင်ရဳု သာမက 

အနက် ကိုလည်ဵ တန်ဆာဆင်တတ ်ကပါသည်။ 

ဤသည်မှာ စာဆို ၏ အခွင်ဴထူဵ ပင် ြဖစ်သည်၊ ထုိ 

အခွင်ဴထူဵမျာဵေ ကာင်ဴ ရသေြမာက်ေသာ ကဗျာမျာဵကုိ 

ဖန်တီဵ ေရဵဖွဲ ့ နုိင်ရန် အတွက် ေသွဖည် အသဳုဵြပုလာ က 

သည်။ ဤသုိ္ဓလျှင် ေသွဖည်ေသာ အသဳုဵမျာဵသည် ေတွရိ့ုဵ 

ေတွစ့ဉ် နှင်ဴ မတူဘဲ ကဗျာဴ မျက်နှာစာတွင် ထင်ဵခနဲ 

ေပ္ဒလွင်ေနမပီဵ ဆန်ဵသစ်ေနသည် ကို ေတွြ့မင်ရပါသည်။ 

ထို္ဓေ ကာင်ဴ ကဗျာ ေသွဖည်မှု၏ ပုဳသဏ္ဌာန် အမျိုဵမျိုဵကို 

ေဇာေ်နာင်၏ နှလုဳဵ သာဵ မာတိကာ ကဗျာမျာဵအာဵ 

အေြခခဳ၍ ေလဴလာ တင်ြပသွာဵပါမည်။ 

၁။ ကဗျာဆရာေဇာ်ေနာင်၏ အတ္ထုပ္ပတ္တိ  

ကဗျာဆရာ ေဇာေ်နာင်ကို အဘ ဦဵလှေအာင်၊ အမိ 

ေဒ္ဒသန်ဵရီတို္ဓမှ ၁၉၄၅ ခုနှစ်တွင် ဖွာဵြမင်ခဲဴသည်။ ၁၉၅၉ 

ခုနှစ်မှ စတင်၍ ယင်ဵ ကာလထုတ် စာေစာင်မျာဵ၊ ဂျာနယ် 

မျာဵနှင်ဴ သတင်ဵစာတို္ဓတွင် ကေလာင်ေသွဵခဲဴသည်။ ၁၉၆၄ 

ခုနှစ်၌ ကဗျာ စင်ြမင်ဴေပ္ဒ ေရာက်ရှိမပီဵ ြမဝတီ၊ ေငွတာရီ၊ 

ေသွဵေသာက်တို္ဓတွင် ပါဝင် ေရဵသာဵခဲဴသည်။ ၁၉၇၂ ခုနှစ် 

တွင် မိုဵေဝမဂ္ဂဇင်ဵမှ စတင်၍ ကဗျာမျာဵ ြပန်လည် 

ေရဵသာဵခဲဴပါသည်။ The Light of English Magazine တွင် 

ကဗျာ ယဉ်ေကျဵမှု ေခါင်ဵစဉ်ြဖင်ဴ ကဗျာခဳစာဵမှု 

ေဆာင်ဵပါဵမျာဵ လစဉ် ေရဵသာဵခဲဴသည်။ ၂၀၁၃ ခုနှစ် မ ှ

စတင်၍ စဳေတာ်ချိန် သတင်ဵစာတွင် ကဗျာနှင်ဴ 

ေဆာင်ဵပါဵမျာဵ ေရဵသာဵခဲဴသည်။ ယခု လက်ရှိ 

ြမန်မာတိုင်ဵမ် သတင်ဵစာတွင် ကဗျာ နှင်ဴ ေဆာင်ဵပါဵမျာဵ 

ဆက်လက် ေရဵသာဵလျက်ရှိပါသည်။  

၂။ ကဗျာ၏သေဘာသဘာ၀ 

ြမန်မာ စာေပေလာကတွင် ကဗျာသည် အေစာဆုဳဵ 

ေပ္ဒေပါက်ခဲဴေသာ အနုပညာလက်ရာ တစ်ခု ြဖစ်သည်။ 

ကဗျာ ဟူေသာ ေဝါဟာရသည် ြမန်မာစကာဵ စစ်စစ် 

မဟုတပ်ါ။ သက္ကတ ဘာသာစကာဵြဖစ်ေသာ “ကာဗျ၊ 

ကဵဗျ” တို္ဓမှ ဆင်ဵသက်လာြခင်ဵ ြဖစ်သည် ဟ ု

ပညာရှင်တို္ဓက ဆိုပါသည်။  

မင်ဵသုဝဏ်က - ကဗျာ နှင်ဴပတ်သက်၍ - 

mailto:khinmyattwe68@gmail.com
mailto:khinmalay2020@gmail.com
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 “ကဗျာဟာ ေရပွက်ပမာ တစ်သက်လျာ ဆိုတဴဲ 

ေပ္ဒပင်စာမျိုဵ မဟုတ်ဘူဵ ၊ ကဗျာေကာင်ဵလျှင် 

အသာဵတက်မပီဵ အနှစ်ေကာင်ဵတဲဴ ကျွန်ဵပင်လိုပဲ။”[၄] ဟူ၍ 

ကဗျာ၏ သေဘာကို ြပဆိုခဲဴသည်။ 

ြမန်မာအဘိဓာန်၌ ကဗျာကို - 

“စည်ဵမျဉ်ဵမျာဵ နှငဴ်အညီ စာလုဳဵ၊ စာပိုဒ် အေရအတွက် 

ကာရန် အချိတအ်ဆက်၊ အသဳေနအသဳထာဵ စသည်ြဖင်ဴ 

စီကုဳဵဖွဲန့ွဲထ့ာဵေသာအဖွဲအ့နဲွ”့ [၅] ဟူ၍ ဖွင်ဴဆိုထာဵပါသည်။ 

ကဗျာဆရာ ေမာင်စိမ်ဵေနာင်က - 

“ကဗျာေကာင်ဵ တစ်ပုဒ်သည်  ကည်နူဵမှုမှ 

 ကာေလ ကာေလ အစြပု၍ အသိတရာဵ တစ်ခုမှာ 

အဆုဳဵသတ်သည်”[၃] ဟူ၍ ကဗျာ၏ သေဘာတရာဵကို 

ဖွင်ဴဟခဲဴပါသည်။ 

ဆရာ ေဇာေ်နာင်က - “ကဗျာ ဆိုတာ စိတ်ခဳစာဵမှုနဲ္ဓ 

စိတ်ကူဵဉာဏက်ွန္ဓ်ြမူဵမှုကေနေပါက်ဖွာဵလာတဲဴအနုပညာ

ပါ။ ကဗျာဟာ ကဗျာဆရာရဲ ့ နှလုဳဵ သာဵမာတိကာ 

တစ်ခုပါပဲ”[၂]  ဟူ၍ ခဳစာဵဖွင်ဴဆိုခဲဴပါသည်။ 

ထို္ဓေ ကာင်ဴ ကဗျာသည် စိတက်ူဵယဉ် သက်သက် 

မဟုတ။် လူက ဖန်တီဵ ထာဵသညဴ် အတွက် လူနှင်ဴအတူ 

ေပျာလ်ိုက်၊ ရွှင်လိုက်၊ ြမူဵလိုက်၊ တက်ကကလိုက်၊ 

ရင်နာလိုက်၊ ေ ကကွဲလိုက်နှင်ဴ တစ်သာဵတည်ဵ 

ြဖစ်ေနေသာ စိတက်ူဵ ပန်ဵ တစ်ပွင်ဴသာ ြဖစ်ပါသည်။ 

၃။ ကဗျာေသွဖည်မှု၏ သေဘာသဘာဝ 

စာေပကို ဖန်တီဵ ရာတွင် ဘာသာစကာဵသည် စာေပ 

ြဖစ်စဉ် ကို ြမင်သာ ေပ္ဒလွင်ေစသညဴ် လက္ခဏာ တစ်ခု 

ြဖစ်သည်။ ကဗျာတစ်ပုဒ်ကို ဖန်တီဵ ေရဵဖွဲရ့ာ၌ ကဗျာ  

တွင် ပါဝငေ်သာ ဘာသာစကာဵ၏ လုပ်ငန်ဵ 

တာဝန်မျာဵသည် စာဖတ်သူအာဵ လတဆ်တ်ေသာ 

လှုဳေ့ဆာမ်ှု၊ ဆန်ဵသစ်ေသာ အာရဳုခဳစာဵမှုနှင်ဴ အေတွဵအြမင် 

စိတက်ူဵအသိကို ေပဵစွမ်ဵနုိင်စွမ်ဵ ရှိရပါမည်။ ထိုသုိ္ဓ 

ေပဵစွမ်ဵရန်အတွက် ကဗျာဖန်တီဵ သူ တို္ဓသည် ဘာသာ 

စကာဵကို အသဳုဵြပုရာ၌ ပုဳမှန်သဳုဵေနကျ ေရဵရုိဵေရဵစဉ် 

ဘာသာစကာဵမျာဵကို အသဳုဵမြပု ကဘဲ၊ ဘာသာစကာဵ၏ 

စည်ဵကမ်ဵ စဳသတ်မှတ်ချက်မျာဵကို မသဳုဵဘဲ 

ေသွဖည်၍သဳုဵစွဲလာတတ်သည်။ ထို ေသွဖည်ေသာ 

အသုဳဵမျာဵသည် ပုဳမှန် အသုဳဵမျာဵ ထဲမှ ကဗျာဴ 

ေရှမ့ျက်နှာစာသို္ဓ ထိုဵထွက်မပီဵ ဘာသာစကာဵ ကို ထင်ရှာဵ 

ကကတက်လာေအာင် ြပုလုပ်နိုင်စွမ်ဵရှိသည်။ 

ြမန်မာ အဘိဓာန် အနက်တွင် “ေသွဖည်သည်ကုိ 

ေရှာင်လွဲသည်၊ ဆန္ဓ်ကျင်သည်”[၅] ဟူ၍ ဖွင်ဴဆိုထာဵပါ 

သည်။   

ေရဵဟန်ပညာရှင်ေကတီေဝဵလ်စ်က- 

“ထင်ရှာဵြပြခင်ဵ တွင် အဓိကအာဵြဖင်ဴ ေသွဖည်ြခင်ဵနှင်ဴ 

ထပ်ေကျာြဴခင်ဵ ”[၆] နှစ်နည်ဵ ရှိပါသည် ဟူ၍ ေဖာ်ြပ 

ထာဵပါသည်။  

ကဗျာ ဖန်တီဵ သူသည် ကဗျာတစ်ပုဒ် သက်ဝင် ပီြပင် 

လာေအာင် ကဗျာ၏ စည်ဵမျဉ်ဵ တင်ဵကျပ်မှုကို ဘာသာ 

စကာဵ နှင်ဴ လျစ်လျူရှုခွင်ဴရှိသည်။ ဤသည်မှာ “စာဆုိ 

အခွငဴ်ထူဵ ” (Poetic License) ဟူ၍ ဆိုပါသည်။ ထို္ဓေ ကာင်ဴ 

မိမိ ကဗျာ သစ်လွင် လန်ဵဆန်ဵမပီဵ ထင်ဵခနဲ 

ေပ္ဒလွင်ေစရန်၊ ဆိုလုိချင်ေသာ အေ ကာင်ဵအချက်ကုိ 

ထိမိ ေစရန် အတွက် အခွင်ဴထူဵ မျာဵကို အသဳုဵြပုကာ 

ေသွဖည်ေရဵဖွဲလ့ာခဲဴ ကပါသည်။ ထို အေ ကာင်ဵရပ် 

ေ ကာင်ဴ ကဗျာတွင် ဘာသာစကာဵ ၏ ေသွဖည်ြခင်ဵ  

သေဘာကို ေလဴလာနုိင်မပီဵ ကဗျာ ဖန်တီဵ သူ၏ 

ဘာသာစကာဵ အတတ်ပညာ၊ နှလုဳဵ သာဵခဳစာဵမှု တို္ဓကုိ 

သိရှိနုိင်မည်ဟု ယုဳ ကည်ရပါသည်။        

၄။ ေဇာ်ေနာင်၏  နှလုဳဵသာဵ မာတိကာကဗျာ       

မျာဵမှ ဘာသာစကာဵ ေသွဖည်မှု 

ေဇာေ်နာင်၏နှလုဳဵသာဵမာတိကာ ကဗျာစာအုပ် တွင် 

ကဗျာ ပုဒ်ေရေပါင်ဵ (၁၅၀) ပါဝငပ်ါသည်။ တချို ့

ကဗျာမျာဵ၌ ကာရန် စဳနစ် ဖွဲထ့ုဳဵ စည်ဵကမ်ဵမျာဵကုိ 

တိတိကျကျ လိုက်နာခဲဴသည်။ တချို ့ ကဗျာမျာဵတွင် 

ကာရန် စနစ်၊ ဖွဲထ့ုဳဵစည်ဵကမ်ဵတို္ဓကို ေသွဖည်၍ 

လွတ်လပ်စွာ ဘာသာစကာဵကို သဳုဵထာဵြခင်ဵမျာဵ ရှိသည်။ 

ထိုသုိ္ဓ ေရဵသာဵ သဳုဵစွဲထာဵေသာလ်ည်ဵ ကဗျာဴ အာနိသင် 

ယတု်ေလျာမဴှု မရှိဘဲ စာဖတ်သူအာဵ နှစ်သက်မှု 

ေပဵစွမ်ဵနုိင်ေ ကာင်ဵ ေလဴလာ ေတွရ့ှိရပါသည်။ 

ေမာင်ခင်မင်(ဓနြုဖူ) က ေရဵဟန်ပညာနိဒါန်ဵတွင် - 

“စာေပေရဵဖွဲရ့ာ၌ အထူဵသြဖင်ဴ ကဗျာအေရဵအဖွဲ ့ တွင် 

ေရှမ့ျက်နှာစာသုိ္ဓ ထုတြ်ပမှုဆိုင်ရာ နည်ဵနာ မျာဵကုိ 

အသုဳဵြပုေလဴရှိသည်။ ေရှမ့ျက်နှာစာသုိ္ဓ ထုတ်ြပနည်ဵ 

နှစ်မျိုဵရှိသည်။ တစ်မျိုဵမှာ ဘာသာစကာဵ ၏ 

စည်ဵကမ်ဵမျာဵ၊ စဳမျာဵကုိ ေသွဖည်ချိုဵေဖာက်၍ 

သုဳဵသညဴ်နည်ဵ ြဖစ်သည်။ ထို နည်ဵနာကို စဳေသွြခင်ဵဟု 

ေခ္ဒသည်။ ေနာက်တစ်မျိုဵမှာ လိုအပ်သည်ထက် ပို၍ 

စည်ဵကမ်ဵ နှငဴ်ညီေအာင် စဳကိုက်ေအာင် ပုဳစဳတမူျာဵကို 
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အကကိမ် ထပ်ကာထပ်ကာ သုဳဵသညဴ်နည်ဵ ြဖစ်သည်။ ထို 

နည်ဵနာမျာဵကို ထပ်ေကျာြဴခင်ဵ ဟု”[၁] ဖွင်ဴဆိုြပခဲဴပါသည်။  

ထို္ဓေ ကာင်ဴ  ကဗျာဆရာ  ေဇာေ်နာင်၏   ကဗျာ 

အတွင်ဵသာဵရှိ ဘာသာစကာဵ ေသွဖည်မှု အသဳုဵမျာဵကို 

ေရဵဟန် ပညာ၏ ေသွဖည်ြခင်ဵ  (၁၀)မျိုဵြဖင်ဴ ခွဲြခာဵ၍ 

ချဉ်ဵကပ် ေလဴလာသွာဵပါမည်။                                                                                                                                        

၄၊ ၁။ စကာဵသဳေသွဖည်ြခင်ဵ   

ကဗျာတွင် ေြပာသူ၏ စကာဵသသဳည် သူေရဵဖွဲထ့ာဵ 

ေသာ အေ ကာင်ဵအရာ အေပ္ဒ၌ ထာဵရှိသညဴ် 

သေဘာထာဵကို ေဖာ်ညွှန်ဵေနေပသည်။ “စကာဵသဳ 

အစိတ်အပိုင်ဵ မျာဵတွင် စာဆိုအခွင်ဴ အရ လိုအပ်သလုိ 

အသဳေဖျာက်သဳုဵြခင်ဵ၊ ထပ်တိုဵ  သဳုဵြခင်ဵ၊ ကာရန် 

ကိုက်ေအာင် သရသဳေြပာင်ဵြခင်ဵ ၊ စကာဵ တစ်လုဳဵ ၏ 

ေရှေ့နာက် ဗျည်ဵသရသဳမျာဵ ေနရာ လဲလှယ ် သဳုဵြခင်ဵ 

စသညဴ် ေသွဖည်သဳုဵေသာ နည်ဵနာမျာဵ ြဖစ်သည်။”[၁]  

ေရှဵဦဵစွာ အသဳေဖျာက်၍ သဳုဵရာ၌ ေကာင်ဵကင်မိခင် 

ကဗျာတွင် - ေနွရာသီေရာက်၍ ပန်ဵကေလဵမျာဵ ေရငတ် 

ေနရေ ကာင်ဵ ေကာင်ဵကင်မိခငမ်ှ မိုဵရွာေပဵ၍ ကူညီ 

ကယတ်င်ေစလိုေ ကာင်ဵကို - “သင်ဴကေလဵေတွ အသက် 

ေရှ(ရှည်)ဖို္ဓ၊ မိုဵနုိ္ဓေရ(ရည်)ချို ချိုေအဵကို ေကျွဵပါမဆိုင်ဵ” 

(စာ-၁၅) ဟူ၍ ေရဵဖွဲထ့ာဵသည်။ ဤတွင် တိကု်ေကျွဵ 

ဟူေသာ အသဳုဵမှ အစ စကာဵသဳ “တိုက်” ကုိ 

ေချေဖျာက်ကာ “ေကျွဵ” ဟူ၍ သိြမင်လွယ် ေသာ 

စကာဵလုဳဵြဖင်ဴ စာဆို္ဓအခွင်ဴထူဵ အရ ဖန်တီဵ ဖွဲဆ့ိုထာဵ 

သညဴ်အတွက် အဓိပ္ပာယ်ကို လိုရာသုိ္ဓ ရှင်ဵရှင်ဵလင်ဵလင်ဵ 

ေရာက်ေစနုိင်သည်ကို ေတွရ့သည်။ 

ချို ဵကေလဵဖွဲတ့ဲဴ ကဗျာတွင်- “အမျာဵတကာ 

ဘဝင်လန်ဵေစဖို္ဓ၊ မနာဵရှာ တမင် မှန်ဵမှန်ဵမပီဵ၊ 

စကာဵကဗျာ အစဉ်ကမ်ဵေရာဴသလာဵ” (စာ-၁၃) ဟူ၍  

ကဗျာကို     လက်ဆင်ဴကမ်ဵ သယေ်ဆာင်လာသည်ဴ 

အဓိပ္ပာယက်ို ေဖာ်ကျူဵ ရာ၌ “လက်ဆင်ဴ” ဟူေသာ အစ 

စကာဵသတဳွကဲို ေဖျာက်၍ “ကမ်ဵ” ဟု ေရဵဖွဲ့ထာဵသည်။ 

ဤတွင် ကာရန်ယူလိုေသာ အသဳနှင်ဴ ကိုက်ေအာင် 

အစသဳကို ေဖျာက်သဳုဵြခင်ဵသည် စာဆို၏ ဆန္ဒကို 

ြပတ်သာဵ ရှင်ဵလင်ဵစွာ သိြမင်ေစသည်။  

ထို္ဓြပင် “အမည်မဲဴပန်ဵမျာဵ”ကဗျာတွင် - ြမန်မာစာေပ 

ေလာကရှိ လှပေသာ ကဗျာမျာဵ၊ သမိုင်ဵတွင်ေသာ ကဗျာ 

အချို က့ို ဖန်တီဵ ခဲဴေသာ အမည်မသိ စာဆိုမျာဵ 

ရှိေနပါေ ကာင်ဵ၊ ၎င်ဵ တို္ဓ ဖန်တီဵ ခဲဴေသာ ကဗျာ၏ 

စွမ်ဵပကာဵ အာနိသင်သည် စာဖတ်သူ၏ နှလုဳဵ သာဵဝယ် 

အမမဲ မေမဴနုိင်ဘဲ ရှိေနပါေ ကာင်ဵ၊          ထို ကဗျာစာဆုိ 

တို္ဓကို မေမဴနုိင်ဘဲ အမမဲပင် မှန်ဵဆ၍ ေလဵစာဵ ဦဵညွတ် 

မိပါေ ကာင်ဵကို “သဇင်ခက်ကယ် အစုဳ၊ ေရွှလက်ရယ်      

 ကာပဒုမ်နဲ္ဓ၊ အာရဳုစိတ်ကူဵ…”(စာ-၁၄၃) ဟူ၍ ဂုဏ်တင် 

ဖွဲဆ့ို ထာဵသည်။ ဤတွင် စာဆိုသည် မိမိ ဆိုလုိချင်ေသာ 

အေ ကာင်ဵအရာ ထင်သာေစရန် အတွက် ေရှ ့ ပဒရှိ “စု”ဳ 

ဟူေသာ အသဳ ကာရန်နှင်ဴ ကိုက်ညီေအာင် “ ကာပဒုမ်” ဟု 

သဳုဵခဲဴသည်။ “ပဒုမ္မာ” ဟူေသာ စကာဵလုဳဵကို “ပဒုမ်” ဟူ၍ 

အဆုဳဵစကာဵသဳ ေဖျာက်မပီဵ ေသွဖည်သဳုဵထာဵြခင်ဵ 

ြဖစ်ပါသည်။ ထို္ဓေ ကာင်ဴ စာဆို ေပဵချင်ေသာ အေ ကာင်ဵ 

အချင်ဵအရာ သည် ပို၍ ေပ္ဒလွင် ထင်ရှာဵ လာမပီဵ 

ကဗျာရွတ်ဆိုရာတွင် အသဳအရှိန်ကို အာဵြဖညဴ်ေပဵကာ         

သာယာေြပြပစ်ေအာင်လည်ဵအေထာက်ကူြပု ေနပါသည်။ 

၄၊ ၂။ စကာဵလဳုဵဖဲွပ့ုဳ ေသွဖည်ြခင်ဵ 

“စကာဵတစ်လုဳဵ ြဖစ်ေအာင် ထို စကာဵလုဳဵထက် ပို၍ 

ေသဵငယေ်သာ အစိတအ်ပိုင်ဵမျာဵကို ေပါင်ဵစပ် 

ဖွဲစ့ည်ဵရာတွင် သုဳဵေနကျ ဖွဲစ့ည်ဵပုဳကို ေသွဖည်မပီဵ 

ဖွဲစ့ည်ဵြခင်ဵ ြဖစ်သည်။ (တစ်နည်ဵ) ကဗျာ၏ 

ကာရန်အသဳတို္ဓနှင်ဴ ကိုက်ညီေအာင် စကာဵလုဳဵ အစိတ ်

အပိုင်ဵမျာဵကုိ ေနရာေြပာင်ဵြခင်ဵ နှစ်ပိုင်ဵ ခွဲစိတ်၍ 

မရေသာ စကာဵလုဳဵ တစ်လုဳဵကို နှစ်ပိုင်ဵခွဲ ပစ်ြခင်ဵ တုိ္ဓ 

ြဖစ်သည်။”[၁] 

ေတာင်ပို္ဓဘုရာဵကဗျာတွင် - “ြခပုန်ဵေတာင်ပို္ဓ၊ ေရွ ့

ေရွပ့ို၍ ေမာက်မို္ဓကကီဵထွာဵ”(စာ-၂၀) ဟူ၍ လည်ဵေကာင်ဵ၊  

ေမေဒဵမုန်တိုင်ဵ ကဗျာတွင် “မစာကိုယ်ချင်ဵ၊ 

ဖိနှိပ်ညှင်ဵသလာဵ လည်စင်ဵမခဳနိုင်ဘူဵ ေဟဴ” (စာ-၃၀) 

ဟူ၍ လည်ဵေကာင်ဵ၊ “ေမေဒဵမုန်တိုင်ဵ၊ အေရွှ့လှိုင်ဵလျှင်” 

ဟူ၍ လည်ဵေကာင်ဵ၊ ေြခတစ်လှမ်ဵဟာ ကုေဋ 

တစ်သန်ဵတန်တယ် ရတုကဗျာ တွင် - “ရွယ်ရည်ရာ 

ထိုစခန်ဵဆီသို္ဓ၊ အေရာက်လှမ်ဵမှာ သည်ေြခလှမ်ဵပါပဲ” 

(စာ-၆၁) ဟူ၍ လည်ဵေကာင်ဵ၊ ေတာင်ေပ္ဒစခန်ဵက 

ေနာင်ေတာ်ရှမ်ဵ ကဗျာတွင် - “ကဗျာေြမမှာ သဟာေဆွ 

တစ်သင်ဵရယ်နဲ္ဓ ဆရာအေန ရှင်ဵကာအြပုဳဵမပျက်” (စာ-

၁၀၄) ဟူ၍ လည်ဵေကာင်ဵ၊ ညေနဆည်ဵဆာကဗျာတွင် -

“ဘဝဆည်ဵဆာ ရှုခင်ဵသာေလာ၊ ပမာေနလုဳဵ၊ 

သူ္ဓအြပုဳဵြဖင်ဴ” (စာ-၁၃၁) ဟူ၍ လည်ဵေကာင်ဵ၊ စကာဵလုဳဵ 

အစိတ်အပိုင်ဵမျာဵ ကို ေရှေ့နာက် ေနရာေြပာင်ဵ၍ 

ေရဵဖွဲထ့ာဵပါသည်။ ဤတွင် “မို္ဓေမာက်” “ရည်ရွယ်” 

ဟူေသာ စကာဵလုဳဵတို္ဓသည် နှစ်ပိုင်ဵ ခွဲစိတ်၍ မရေသာ 

စကာဵလုဳဵ မျာဵြဖစ်သည်။ သုိ္ဓေသာ် ကာရန်၊ အသဳ တို္ဓနှင်ဴ 

ကိုက်ညီေအာင် “ေမာက်မို္ဓ၊ ရွယ်ရည်” ဟူ၍ ခွဲစိတ၍် 
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မရေသာ စကာဵလုဳဵ မျာဵကို နှစ်ပိုင်ဵ ခွဲပစ်ြခင်ဵ ြဖင်ဴ 

ေသွဖည် သဳုဵနှုန်ဵထာဵပါသည်။ 

ထို္ဓြပင် ကိုယ်ချင်ဵမစာ ကို - မစာကိုယ်ချင်ဵ၊ 

လှိုင်ဵအေရွှ ့ကို - အေရွှ့လှိုင်ဵ၊ ေဆွသဟာကို - သဟာေဆွ၊ 

ေနလုဳဵပမာ ကို - ပမာေနလုဳဵ” ဟူ၍ မူလ စကာဵလုဳဵတို္ဓကုိ 

ကဗျာ၏ ကာရန်၊ အသဳုဵတို္ဓနှင်ဴ ကိုက်ညီေအာင် စကာဵလုဳဵ 

အစိတ်အပိုင်ဵမျာဵကို ေရှေ့နာက် ေနရာေြပာင်ဵ၍ ေသွဖည် 

သဳုဵထာဵသည်ကို ေတွရ့သည်။ စာဖတ်သူတို္ဓ ြမင်သာ 

ေစရန်နှင်ဴ ဆိုလုိချင်ေသာ  အဓိပ္ပာယက်ို ထင်သာေစရန် 

ေရဵသာဵနုိင်စွမ်ဵရှိပါသည်။   

၄၊ ၃။ ေဝါဟာရေသွဖည်ြခင်ဵ 

“စကာဵလုဳဵ အသစ်ထွင်ြခင်ဵ၊ စကာဵလုဳဵ အမျိုဵအစာဵ 

ဝါစဂေေြပာင်ဵ ၍ သုဳဵြခင်ဵတို္ဓြဖငဴ် သုဳဵေနကျ ေဘာင်ကို ချဲ၍့ 

သုဳဵနှုန်ဵြခင်ဵ  တို္ဓကို ေဝါဟာရ ေသွဖည်ြခင်ဵ 

ဟုေခ္ဒပါသည်။”[၁] သာဓက - ေနွြပန်ချိန် ကဗျာတွင် - 

ေလာက  ကမ္ဘာေြမ၌ ေနွ၊ မိုဵ၊ ေဆာင်ဵ ရာသီ သဳုဵပါဵသည် 

တစ်လှညဴ်စီ ကမ္ဘာေြမကို ေကာင်ဵကျိုဵမျာဵ ေဆာင်ရွက် 

ေပဵမပီဵ ေနွရာသီမှာ မိမိ တာဝန် ကုန်ဆုဳဵ သွာဵ၍ 

ြပန်ရမည် ြဖစ်ေ ကာင်ဵကို “ငမိုဵက လည်ဵ ၊ အေမဴကုိ 

ေရချိုဵ သန္ဓ်စငေ်ပဵဖို္ဓရာ၊ ေရာက်လာပါမပီ အေမ၊” 

“မိေဆာင်ဵကိုလည်ဵ၊ ေကာင်ဵစွာမွန်စွာ လိမ်လိမ် 

မာမာေနဖို္ဓ၊ အစ်ကိုကကီဵ ေနွရယ်၊ မှာခဲဴတယလ်ို္ဓ 

ေြပာြပလိုက်ပါ အေမရယ်” ဟူ၍ ေဖာ်ညွှန်ဵေရဵ 

ဖွဲထ့ာဵပါသည်။ မိုဵရာသီ၊ ေဆာင်ဵရာသီ၊ ေနွရာသီ 

ဟူေသာ သက်မဲဴ ေဝါဟာရမျာဵကို သက်ရှိ အြဖစ် 

တင်စာဵမပီဵ “ငမိုဵ၊ မိေဆာင်ဵ၊ အစ်ကိုကကီဵေနွ” ဟူ၍ 

ြမန်မာ အမည်နာမည် အြဖစ် တီထွင် သဳုဵလိုက်ြခင်ဵ  

ြဖစ်သည်။ ဤတွင်  ြမန်မာလအစသည် တန်ခူဵ၊ ကဆုန် 

ြဖစ်သညဴ်အတွက် ေနွသည် အဦဵဆုဳဵ ကာလ နှင်ဴ 

အာဵကကီဵရာ ကကီဵြမတ်ရာ သေဘာကိုယူ၍ ေဆွမျိုဵစပ်  

ေဝါဟာရ ြဖင်ဴ တင်စာဵကာ “အစ်ကိုကကီဵေနွ” ဟု 

သဳုဵြခင်ဵြဖစ်သည်။ မိုဵကို ပုဂဳေခတ် အမည်ေရှ့တပ်ေသာ 

“င” ကို ယူ၍ “ငမိုဵ” ဟု ေြပာင်ဵသုဳဵြခင်ဵသည် လည်ဵ 

ငယရ်ွယြ်ခင်ဵ၊ ရင်ဵနီှဵြခင်ဵစသည်ဴ သေဘာ မျာဵသက်ဝင် 

လာပါသည်။ “ေဆာင်ဵ” ဆိုသည်မှာ နူဵညဳဴ  သိမ်ေမွမ့ပီဵ 

ေအဵြမမှု သေဘာေဆာင်ကာ နှစ်သက်မှု ကုိ 

ေပဵစွမ်ဵနုိင်သညဴ် အတွက် ြမန်မာ မိန်ကေလဵတို္ဓကို 

ေခ္ဒေဝ္ဒ ေသာ “မိ” ဆိုသညဴ် အမည်နာမ ြဖင်ဴ  တွစဲပ်၍ 

“မိေဆာင်ဵ” ဟု တင်စာဵ သဳုဵြခင်ဵသည် တစ်မူ ထူဵြခာဵမပီဵ 

သဳုဵရိုဵသဳုဵစဉ် မဟုတဘ်ဲ ေဝါဟာရ ေသွဖည်ေနမပီဵ 

ဆန်ဵသစ်ေနပါသည်။ 

နန်ဵကျြခင်ဵ ကဗျာတွင် - “စဳပယ်မှတဴဲ၊ မိန္ဓ်မှာခဲဴြငာဵ၊ 

မဖုရာဵကာဵ၊ စိတထ်ာဵေြပာင်ဵကာ၊ ရင်မှာချိတ်ဆဲွ” (စာ-

၈၅) ဟူ၍ ဖွဲဆ့ိုရာတွင် မိမိချစ်ခင်ရေသာ သူကို စဳပယ် 

ပန်ဵေလဵ ပန်ရန် ေန္ဓစဉ် ေဈဵထဲမှ ဝယ်လာမပီဵ 

လက်ေဆာင် အြဖစ်ေပဵခဲဴသည်။ သုိ္ဓေသာ် မိမိတန်ဖိုဵထာဵ 

ရေသာသူက ဦဵေခါင်ဵ၌ ပန်ဵမကိုဋ်ကို ပန်ဆင်ကာ 

မိမိေပဵေသာစဳပယပ်န်ဵ ကိုေန္ဓတိုင်ဵ လက်ခဳရဳုမျှသာ 

လက်ခဳခဲဴသည်။ တစ်ေန္ဓတွင် စိတထ်ာဵ ေြပာင်ဵကာ 

ရင်မှာချိတ်ဆွဲထာဵသည်ကို ေတွရ့ေသာအခါ ရင်ထဲတွင် 

ခဳစာဵရလွန်ဵ၍ နာကျဉ်ခဳခက်စွာ နှလုဳဵ သာဵတွင် 

မိဖုရာဵဟု သတ်မှတ် ထာဵရာမှ  “မဖုရာဵ” ဟု အမည်နာမ  

အြဖစ် သဳုဵေနကျေဘာင် ကို ချဲ့၍ ေြပာဟန်ဘက် သုိ္ဓ 

တိမ်ဵညွတက်ာ ေသွဖည်လိကု်ြခင်ဵ  ြဖစ်သည်။ ထို အသဳုဵ 

ေ ကာင်ဴ ေြပာသူ၏ ရင်တွင်ဵ ခဳစာဵချက် ထိခိုက်သွာဵပုဳကို 

ထင်သာြမင်သာေစပါသည်။ ရုိဵရိုဵနှင်ဴ ထိမိမပီဵ ဂယက် 

အနက် ေပ္ဒလွင်ေစေသာအသဳုဵပင်ြဖစ်သည်။ ထို္ဓေ ကာင်ဴ 

စကာဵသ၊ဳ စကာဵလုဳဵ ေဝါဟာရ ေသွဖည်ြခင်ဵ တို္ဓသည် 

စာဆို၏ အခွင်ဴထူဵ       ြဖစ်သညဴ်အတွက် နှစ်သက်သူ၊ 

မနှစ်သက်သူ ရှိေစကာမူ အသက်ဝင်ေနသည်မှာ 

အမှန်ပင် ြဖစ်ပါသည်။ 

၄၊ ၄။ ဝါကျဖဲွပ့ုဳေသွဖည်ြခင်ဵ   

ကဗျာတွင် ဝါကျသည် ရှိစမမဲ။ “ထိုဝါကျတွင် 

ဖန်တီဵသူက ေရဵဖွဲ ့ ပုဳစည်ဵကမ်ဵကို ေသွဖည်ကာ 

ဝါကျထဲက ပုဒ်မျာဵကို ထာဵေနကျ မဟုတ်ေသာ ေနရာသုိ္ဓ 

ေြပာင်ဵေရွှဖ့ွဲြ့ခင်ဵမျိုဵ ြဖစ်သည်။”[၁]  ဟူ၍ ဆိုထာဵပါသည်။ 

ြမန်မာ ဝါကျဖွဲထ့ုဳဵတွင် ကကိယာကို အဆုဳဵမှာထာဵ၍ 

နာမ်အထူဵြပုပုဒ်ကို နာမ်ေရှ၊့ ကကိယာအထူဵြပုပုဒ်ကုိ 

ကကိယာ ေရှ့က ထာဵရသည်။ သုိ္ဓေသာ် စာဆိုတို္ဓသည် 

ကာရန်၊ အသဳ တို္ဓကို ငဴဲ၍ ေသွဖည်မပီဵ ပုဒ်မျာဵကုိ  

ေနရာေြပာင်ဵသဳုဵြခင်ဵ မျိုဵ ြဖစ်သည်။ သာဓက - 

ပန်ဵသည် ကဗျာတွင် - “ပန်ဵေရာင်ဵရင်ဵ အိပ်ေပျာ၊် 

ပလက်ေဖာင်ဵေပ္ဒက ကေလဵ နှစ်ေယာက်” (စာ-၂၁) တွင် 

ဝယ်မယဴ်သူကို ေမျှာေ်နေသာ ပလက်ေဖာင်ဵ ေပ္ဒက 

ကေလဵ နှစ်ေယာက်သည် ပန်ဵေရာင်ဵရင်ဵ 

အိပ်ေပျာေ်န ကသည် ဟု အဓိပ္ပာယရ်သည်။ ဤတွင် 

ကကိယာကို ကတ္တာဵ၏ ေနာက်မှ ထာဵသညဴ် စည်ဵကမ်ဵ  ကုိ 

ေသွဖည်၍ အိပ်ေပျာ် (ကကိယာ) ကို ကေလဵ 

နှစ်ေယာက်(ကတ္တာဵ) ၏ ေရှမ့ှာထာဵသည် ကို ေတွရ့ပါ 

သည်။ 
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မငိမ်ဵချမ်ဵေရဵ ေမာ်ကွန်ဵထိုဵ ကစို္ဓ ကဗျာတွင် - 

“ဒုက္ခေထာင်ေသာင်ဵ၊ လူေသအေလာင်ဵနှင်ဴ ေချာင်ဵြဖစ် 

မျက်ေရ” (စာ-၃၆) ဟူ၍ ြပည်တင်ွဵစစ်မျာဵေ ကာင်ဴ မငိမ်ဵ 

ချမ်ဵေရဵသည် အလွန် ေဝဵကွာေနမပီဵ အြပစ်မဲဴ ြပည်သူ 

အချို  ့ လည်ဵ ဒုက္ခေရာက်ကာ မျက်ေရေချာင်ဵစီဵ 

ေနရသည် ဟု အဓိပ္ပာယရ်ပါသည်။ ဤတွင် ကကိယာကုိ 

ေနာက်က ထာဵရမညဴ် စည်ဵကမ်ဵကို ေသွဖည်၍ 

ေချာင်ဵြဖစ် (ကကိယာ) ကို မျက်ရည် (ကတ္တာဵ) ၏ ေရှမ့ှာ 

ထာဵမပီဵဖွဲဆ့ိုခဲဴသည်။ စာဆိုသည် စစ်ကို လည်ဵ မုန်ဵတီဵမပီဵ 

စစ်ပွဲမျာဵကို အနီဵကပ် ခဳစာဵေနရသညဴ် ြပည်သူတို္ဓ၏ 

စိတထ်ဲရှိ ခဳစာဵချက်ကို သူကိုယတ်ိုင် ခဳစာဵရဘိ သကဲဴသုိ္ဓ 

ရင်ဘတ်အငှာဵြပု၍ ဖွဲြ့ပထာဵသည်။ 

ငါချစ်တဲဴ နဳနက်ခင်ဵကဗျာတွင် - “အလှဖုဳဖုဳ၊ မည်မျှ 

စုဳေစ၊ မခုန်ငါဴရင်၊ မမင်ငါဴစိတ်၊ မဖိတသ်ဒ္ဓါ၊ စိတမ်ပါေချ” 

(စာ-၁၃၉) ဟူ၍ စာဆိုက နဳနက်ခင်ဵ အလှကို 

ေလာကသဘာဝ အလှဆုဳဵဟု သတ်မှတ်ပါေ ကာင်ဵ၊ “ည” 

သည် လှပါသည် ဟု အမျာဵသူငါ တင်စာဵ 

ေြပာခဲဴလျှင်လည်ဵ ငါ၏ စိတသ်ည် “ည” အချိန်ကို 

မညွတနူ်ဵခဲဴပါေ ကာင်ဵ မနှစ်သက်ေသာ ခဳစာဵမှုကို ေဖာ်ြပ 

ထာဵပါသည်။ ဤတွင် ကကိယာကို ကတ္တာဵ၏ ေနာက်က 

ထာဵရမညဴ် စည်ဵကမ်ဵကို ေသွဖည်၍ မခုန်၊ မမင်၊ မဖိတ ်

အြငင်ဵြပကကိယာမျာဵကို ငါဴရင်၊ ငါဴစိတ်၊ သဒ္ဓါ စသညဴ် 

ကတ္တာဵ မျာဵ၏ ေရှ့တွင် ထာဵရှိသညဴ်အြပင် ပုဒ်မျာဵ ကုိ 

ဟန်ချက်ညီ အမပိုင် ဖွဲဆ့ိုထာဵသညဴ် အတွက်“ည” အချိန် 

ကာလ အေပ္ဒ ထာဵရှိေသာ စာဆိုခဳစာဵမှု မုန်ဵစိတမ်ှာ 

ြပင်ဵထန်လှေ ကာင်ဵကို ေတွြ့မင်ရပါသည်။ 

၄၊ ၅။ အနက်အဓိပ္ပာယ်ေသွဖည်ြခင်ဵ  

“ေလာကထုဳဵစဳ နှငဴ်အညီ ေကာက်ယူရေသာ အနက် 

အဓိပ္ပာယ် စနစ်နှင်ဴ မညီညွတ်ဘဲ ေသွဖည်သုဳဵပုဳမျာဵကို 

ကဗျာတွင် အမျာဵဆုဳဵ  ေတွရ့သည်။ ရူပကအလကော၊ 

အတိသယဝုတ္တိ အလကော အစရှိသညဴ် အလကော 

အဖွဲမ့ျာဵသည် အနက် အဓိပ္ပာယ်     ေသွဖည်ေသာ 

အဖွဲမ့ျာဵ ြဖစ်သည်”[၁]  ဟူ၍ ဖွင်ဴဆိုထာဵပါသည်။ 

ငုိချင်ဵသစ် ကဗျာတွင် - “ေလာဘ၊ ေဒါသ ေမာဟ 

ေတွပွာဵ၊ အတ္တဝတ်ရုဳကကီဵ တဖာဵဖာဵ” (စာ-၆၆) ဟူ၍ 

ေလာကရှိ လူသာဵတို္ဓသည် ရလာေသာ ဘဝအချနိ်တိတုို 

အတွင်ဵ ေလာဘ၊ ေဒါသ၊ ေမာဟမျာဵက ပရဟိတစိတကိ်ု 

သတ်၍ အတ္တစိတ်ကို ရှင်သန် ဦဵစာဵေပဵေန ကပုဳ ကုိ 

ထင်ရှာဵေအာင် “အတ္တဝတ်ရုဳကကီဵ” ဟူေသာ ရူပက 

အလကော ြဖင်ဴ ဖွဲဆ့ိုြပထာဵသည်။ အမှန်တကယ် 

ြပသနုိင်စွမ်ဵ မရှိသညဴ် ြဒပ်မဲဴ အတ္တစိတ်ကို ထင်ဵကနဲ 

ြမင်သာေအာင်   ြဒပ်ရှိ ဝတ်ရဳုကကီဵ ြဖင်ဴ ခိုင်ဵနှိုင်ဵ ဖွဲထ့ာဵ 

သညဴ်အတွက် အနက် အဓိပ္ပာယ် ေသွဖည်ေနသည် မှာ 

ဆန်ဵသစ်လှပါသည်။      

  သတ္တေဗဒ အစည်ဵအေဝဵကကီဵ၏ ေ ကညာချက် 

ကဗျာတွင် - ေတာတွင်ဵေန ေတာသတ္တဝါ တို္ဓသည် 

လူသာဵမျာဵ၏ နိှပ်စက် အန္တရာယ်ေပဵမှု ေ ကာင်ဴ 

ဒုက္ခေရာက်ရေ ကာင်ဵ နှင်ဴ ြခေသေဴမင်ဵကကီဵ က 

ေခါင်ဵေဆာင်၍ အစည်ဵအေဝဵေခ္ဒကာ လူသာဵေတွကုိ 

ကန္ဓ်ကွက် ရှုတခ်ျေ ကာင်ဵ ကို “ဒ ီ အစည်ဵအေဝဵကကီဵမှာ၊ 

တက်ေရာက်လာတဴဲ၊ သတ္တဝါ အာဵလုဳဵက၊ လူသာဵေတွ 

ရိုင်ဵပျမှုကို၊ ေဒါသတကကီဵ ေဆွဵေနွဵ ကတယ်” (စာ-၆၉) 

ဟူ၍ ဖွဲဆ့ိုြပခဲဴသည်။ တိရစ္ဆာန်တုိ္ဓမည်သည် အသိဉာဏ ်

မရှိသညဴ်အတွက် လူသာဵတို္ဓ ကဲဴသုိ္ဓ     

မလုပ်ေဆာင်နိုင်ေပ။ သုိ္ဓေသာ် ကဗျာဆရာက လူသာဵတုိ္ဓ 

၏ ကမ္ဘာ ေြမေပ္ဒနှငဴ် သတ္တဝါတို္ဓ အေပ္ဒ ညှင်ဵပန်ဵ 

နိှပ်စက်မှုကို တရာဵသြဖင်ဴ သိလာေအာင် လူသာဵ တို္ဓသာ 

ေဆာင်ရွက်တတ်ေသာ အစည်ဵအေဝဵ ေဆွဵေနွဵပွဲကုိ 

သတ္တဝါ အာဵလုဳဵက အစည်ဵအေဝဵ ကျင်ဵပမပီဵ 

ေဆွဵေနွဵေနပုဳ၊ ေဒါသတရာဵကို နာဵမလည် ေသာ်လည်ဵ 

ညှာတာစိတ် မရှိသညဴ် လူသာဵမျာဵကို ခဳြပင်ဵေနပုဳ၊ 

စသည်ြဖင်ဴ ဆန္ဓ်ကျင်ေသွဖည်၍ အနက်အဓိပ္ပာယ် ကို ပို၍ 

ထင်ရှာဵေစခဲဴသည်။  

နီေမာင်ဴကဗျာတွင် - “နီေမာငဴ်ကဗျာ၊ နီေမာင်ဴစာကို၊ 

ကဗျာဆန်သည် ေမာ်ဒန်ချစ်တဲဴ၊ ေခတ်မပိုင်ေရဵသာဵ၊ 

ေရဵေဖာ်မျာဵလည်ဵ အာဵကျဖွယ် မရှိ။ ရပ်သဳရွာသဳ 

လူထုဆန်တဲဴ၊ ဟိတ်ဟန် မရှိ။ ကဗျာချစ်သူ၊ ြမတ်ြပည်သူ 

ကာဵ ဂုဏ်ယူ တွတတ်ွတ်၊ အစဉ် ရွတ်ဖတ်၊ 

နတ်ြပည်ကပင်  ကာဵလိမဴ်မည်” (စာ-၈၈) ဟူ၍ စာဆိုက 

မိမိဖန်တီဵ ထာဵေသာ ကဗျာတို္ဓသည် ေခတ်မပိုင် ကဗျာ 

ြဖစ်ေသာလ်ည်ဵ အာဵကျစရာ မရှိလပှါ ေ ကာင်ဵ၊ 

ရုိဵသာဵသညဴ် ဟန ် သာ ရှိပါေ ကာင်ဵ၊ မိမိကိုယ်ကို ပထမ 

နိှမဴ်ချ တိုဵ လျိှုဵ ေြပာဆိေုနရာမှ မိမိ ကဗျာကို ချစ်ေသာ သူ၊ 

ြမင်ဴြမတ်ေသာ ြပည်သူတို္ဓကာဵ ဂုဏ်ယူဖွယ် အမမဲ 

ဖတ် ကာဵ သြဖင်ဴ နတ်ြပည် ကပင်  ကာဵရ လိမဴ်မည်ဟု 

ေနာက်ဆုဳဵ ဘဝင်ြမင်ဴဖွယ် ဂုဏ်ယူ ဝမ်ဵေြမာက်ဖွယ် 

ေကကဵေ ကာ် သဳုဵနှုန်ဵြခင်ဵ သည်  အနက် အဓိပ္ပာယ် 

ေရှေ့နာက် ဆန္ဓ်ကျင်ေနေသာ ေသွဖည်မှု  တစ်ခုပင် 

ြဖစ်ပါသည်။ 
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၄၊ ၆။ အေရဵပဳုသဏ္ဌာန်ေသွဖည်ြခင်ဵ  

“စာေရဵရာတွင် ေရှဵရုိဵရာ အစဉ်အလာ  အတိုင်ဵ 

မဟုတ်ဘဲ  စာလုဳဵမျာဵကို အကကီဵအေသဵ     ေရာေရဵြခင်ဵ ၊ 

မြဖတ်ရမညဴ် စကာဵလုဳဵမျာဵကို   ြဖတ်၍ ေရဵြခင်ဵ ၊   

ကဗျာ ေရဵရာတွင် အေ ကာင်ဵ အရာနှင်ဴ ညီညွတ်ေအာင် 

ဖန်တီဵ၍ ကတိဂဳပုဳေဖာ်ြခင်ဵ ။ တစ်လုဳဵ၊ နှစ်လုဳဵ၊ သုဳဵလုဳဵစီ 

တိုဵသာွဵြခင်ဵ။ စကာဵလုဳဵမျာဵကိုေသဵေသဵကေလဵ ေရဵမပီဵ 

တစ်ချို ့ ေနရာမှာ အကကီဵကကီဵ ေရဵြခင်ဵ ။ စသည်ဴ 

နည်ဵမျာဵသည် အေရဵ ပုဳသဏ္ဌာန် ပုဳမှန် မဟုတေ်သာ 

ေသွဖည်မှုပင်ြဖစ်ပါသည်။”[၁]  ဟူ၍ ဆိုထာဵပါသည်။ 

အေရဵပုဳသဏ္ဌာန်သည် စာဆို၏ စိတက်ူဵယဉ် ဖန်တီဵ မှု 

တစ်ခုပင်ြဖစ်သည်။ ကဗျာဆရာတို္ဓသည် မိမိတို္ဓ 

ေရဵသာဵဖန်တီဵ ေသာ ကဗျာဴ အတွင်ဵသာဵ ရှိ စိတပ်ိုင်ဵ 

ဆိုင်ရာ အသိကို ရုပ်ပိုင်ဵဆိုင်ရာ အြမင် နှင်ဴ ေရာက်ေအာင် 

ပို္ဓေဆာင်သညဴ် အေရဵအသာဵ ပုဳစဳမျိုဵပင် ြဖစ်သည်။ 

သာဓက အာဵြဖင်ဴ -  ချဉ်ဖတ်ကဗျာတွင် - 

ချဉ်ဖတ ်

ချဉ်ဖတ ်

အြမင်ကတ် သေပါဴေလ။ 

အင်ဵ … ခဳတွင်ဵပျက်မှ 

လာဖွငဴ် ကေပါဴ 

ရပါတယ် … 

ရပါတယ်…။ (စာ-၂၅) ဟူ၍ ေလာက သဘာဝ 

တရာဵအရ လူတုိ္ဓသည် အစာဵအေသာက်တို္ဓ၏ အနဳ္ဓ 

မေကာင်ဵမှုကို မခဳစာဵနုိင်ေသာလ်ည်ဵ ြမန်မာတို္ဓ၏ ရုိဵရာ 

အစာဵအစာြဖစ်ေသာ ချဉ်ဖတ်ကိုမူ အစာဵအေသာက် ပျက် 

သညဴ်အချနိ် တို္ဓစရာ အြဖစ် နှစ်သက် မမိန်ယှက်စွာ 

စာဵတတ ်ကသည်။ ထို ကဗျာေလဵ၏ အနက်သည် 

အနက်ရုိဵ သာမက စာဖတ်ပရိသတ် ၏ အေတွဵ 

ခဳစာဵချက် ေပ္ဒမူတည်၍ ဂယက် အနက်မျာဵ လည်ဵ 

ရှိေနပါသည်။ ဤ သဘာဝတရာဵကို မီဵေမာင်ဵထိုဵြပ ကာ 

ကဗျာဴ အေရဵ ပုဳသဏ္ဌာန်တွင် စကာဵလုဳဵ မျာဵကို နှစ်လုဳဵ  မှ 

သဳုဵလုဳဵ တိုဵ သွာဵမပီဵ အေြပာ ပုဳသဏ္ဌာန်ြဖင်ဴ ေသွဖည်၍  

ေရဵသာဵထာဵသည်ကို ေတွရ့သည်။ 

ထို္ဓြပင် “ငလျင်ကို ေစဴငုြခင်ဵ” ကဗျာတွင် ကမ္ဘာ 

ေြမကကီဵေပ္ဒတွင် ေနထိုင်ေန ကေသာ လူသာဵတုိ၏ သစ္စာ 

တရာဵပျက်မှုေ ကာင်ဴ ကမ္ဘာေြမကကီဵ စိတပ်ျက်ေနရပုဳကို - 

 ငလျင်… 

ငလျင်… 

အရင်တနု်ဵကလည်ဵ လှုပ်ဖူဵသပ၊ 

ဒါေပမယဴ် ဒီလို မ ကာခဏမဟုတ် 

အခုမှ မ ကာခဏ ဘာေဴ ကာင်ဴလှုပ် 

ကျွနု်ပ်ေတွဵ ကညဴ် … 

“ငလျင်လှုပ်” သတဲ ဴ

ဗရုတသ်ုက္ခ ကမ္ဘာဴရွာ 

ေြမကမ္ဘာ အြမင်ကပ်သေလာ။ (စာ-၇၁) 

ငလျင်တည်ဵဟူေသာ အန္တရာယက်ျေရာက်မှု လှုပ်ရှာဵေနပဳု 

ကို ကဗျာပုဳသဏ္ဌာန်ြဖင်ဴ ေရဵဖွဲထ့ာဵသညဴ် အတွက် အြမင် 

အသိမှ ခဳစာဵမှု အသိသုိ္ဓလည်ဵေကာင်ဵ၊ အနက်အဓိပ္ပာယ် 

အသိမှရုပ်ပုဳသဏ္ဌာန်အသိသုိ္ဓလည်ဵေကာင်ဵ၊ ေရာက်သွာဵ 

ေအာင် ငလျင်လှုပ်ေနသညဴ် ပုဳစဳ၊ မတည်မငိမ်ေသာ 

အေရဵအသာဵြဖင်ဴ ေသွဖည် ေရဵဖွဲ့ထာဵပါသည်။  

၄၊၇။ စာပုဒ်အတွင်ဵေသွဖည်ြခင်ဵ  

“စာတစ်ပိုဒ်အစတွင် နိဒါန်ဵချီ၍ အဆုဳဵတွင် နိဂုဳဵချုပ် 

ရသည်မှာ ပုဳမှန်သေဘာပင် ြဖစ်သည်။ ပုဳမှန်သေဘာတွင် 

ေသွဖည်ကာ စာကို နိဒါန်ဵြဖင်ဴ မစဘ ဲအလယက် ေဖာက် 

မပီဵ စြခင်ဵ ၊ နိဂုဳဵြဖင်ဴ အဆုဳဵမသတ်ဘဲ တစ်ဝက်ြဖင်ဴရပ်ထာဵ 

ြခင်ဵ တို္ဓသည် စဳေသွေသာ လက္ခဏာမျာဵြဖစ်သည်။”[၁] 

ဟူ၍ ဆိုထာဵပါသည်။ 

ထိုကဲဴသို္ဓေသာ ေသွဖည်မှု အေရဵအသာဵ ကုိ 

ေမာ်ဒန်ကဗျာ၊ ေခတ်ကဗျာ၊ ကာရန်မဲဴ ကဗျာမျာဵတွင် 

အမျာဵအာဵြဖင်ဴ ေတွရ့တတ်သည်။ “မရှိသူ”ကဗျာတွင်-

“မတည်ကတိ မရှိအရှက်။  

အရှက် မရှိ၊ 

 မရှိ သိက္ခာ။  

သိက္ခာ မရှိ၊  

မရှိ တန်ဖိုဵ။  

တန်ဖိုဵ မရှိ၊  

မရှိ အယုဳအ ကည်။  

အယုဳအ ကည်  မရှိ၊ မရှိ … မရှိ… မရှိ…။ (စာ-၁၈၉) 

ဟူ၍ ကဗျာစာပုဒ်ကို အဆုဳဵမသတ်ဘဲ ရပ်ထာဵသည်။ 

ပဲဴတင်ထပ်သညဴ် ဘာသာစကာဵ အသဳုဵအနှုန်ဵနှင်ဴ 
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ဖွဲဆ့ိုထာဵသည်။ ေရဵရုိဵေရဵစဉ် ပုဳစဳကို ေသွဖည်ထာဵြခင်ဵ 

ြဖစ်သညဴ်အြပင်၊ ေရှစ့ာေ ကာင်ဵ၏ အဆုဳဵစကာဵလုဳဵကုိ 

ေနာက ် စာေ ကာင်ဵ၏ အစ စကာဵလုဳဵ အြဖစ် 

ေလှကာဵထစ် သဏ္ဌာန်ေရဵဖွဲထ့ာဵသည်။  ထို္ဓအြပင် 

ကဗျာမှာ အဆုဳဵမသတ်ထာဵသညဴ် အတွက် စာဖတ ်

ပရိသတ်၏ အေတွဵအြမင်မျာဵကို ဆက်၍ ရှင်သန် 

ေစေသာ ေရဵဟန်အဖွဲလ့ည်ဵ ြဖစ်သည်။ 

အေမကဗျာတွင် - “ေနွအခါ ယပ်ေတာင်၊ ကတ္တပီါ 

ေစာင်ေပါဴ ေဆာင်ဵ။ ဝဿန်ခါ မိုဵေတွသည်ဵေတာဴ ထီဵကကီဵ 

တစ်ေချာင်ဵ။” (စာ-၁၄) ဟူ၍ ကဗျာကိုနိဒါန်ဵြဖင်ဴ မစဘဲ 

အလယမ်ှေဖာက်မပီဵ ေသွဖည်၍ ေရဵထာဵြခင်ဵ ြဖစ်သည်။  

ထိုကဗျာ၏ အဓိပ္ပာယမ်ှာ မိခင်(အေမ)တုိ္ဓ မည်သည် 

အနန္တ ဂိုဏ်ဵ ဝင် ေကျဵဇူဵရှင်တစ်ပါဵ ြဖစ်ရဳုမျှမက ပဋိသ

ေန္ဓတည်စမှ ကကီဵြပင်ဵသည်အထိ ဂရုစိုက်ြပုစုခဲဴသူ၊ 

လမ်ဵညွှန်ပျိုဵေထာင် ေပဵနုိင်သူ အခက်အခဲမျာဵကို 

ရင်ဆိုင် ဖန်တီဵ နုိင်စွမ်ဵရှိသူ၊ ဒုက္ခသုခတို္ဓကို ရင်စည်ဵခဳသူ၊ 

ေနွဵေထွဵ  ကင်နာေဖဵမနုိင်သူ၊ ြဖစ်ေ ကာင်ဵကုိ 

သွယ်ဝိုက်ေသာ နည်ဵြဖင်ဴ ဖွဲဆ့ိုထာဵသည်။ ထိုသုိ္ဓ 

ဖွဲဆ့ိုရာတွင် အခက်အခဲ ကုဳေတွမ့ှုမျာဵကို ြမင်သာေသာ 

ေနွ၊ မိုဵ၊ ေဆာင်ဵ ဟူသညဴ် ရာသီသေကေတတို္ဓြဖင်ဴ 

လည်ဵေကာင်ဵ၊ ထို အခက်အခဲမျာဵကို ရှိသမျှ 

အင်အာဵေလဵနှင်ဴ အချိန်အခါ မေရွဵ ေြဖရှင်ဵေပဵနုိင်သညဴ် 

မိခင်၏စွမ်ဵပကာဵကို“ယပ်ေတာင်၊ ကတ္တပီါေစာင်၊ ထီဵ ” 

စသည်ြဖင်ဴ ြမင်သာေသာ သက်မဲဴ သေကေတမျာဵနှင်ဴဖန်တီဵ 

ေရဵဖွဲထ့ာဵမပီဵ အစနှင်ဴအဆုဳဵ မပါဘဲ အလယေ်ဖာက်မပီဵ 

စဳေသွကာ ေရဵဖွဲထ့ာဵြခင်ဵ ြဖစ်သည်။ ထို္ဓေ ကာင်ဴ အနက် 

အဓိပ္ပာယန်ှင်ဴ ကဗျာဴ ပုဳသဏ္ဌာန်တို္ဓသည် ရုိဵဂုဏ်နှင်ဴ 

ဆန်ဵသစ်ေနသည်ဟု ဆိုချင်ပါ သည်။ 

၄၊ ၈။ ေဒသိယသဳုဵေသွဖည်ြခင်ဵ။ 

“ေနရာေဒသ လူမှုအဆင်ဴ အရ ြဖစ်ေစ၊ 

အသဳထွက်သဒ္ဒါ၊ ေဝါဟာရအသုဳဵအနှုန်ဵတို္ဓ ကွဲြပာဵေသာ 

ေဒသိယစကာဵ မျာဵကိ ု စာေရဵသူတုိ္ဓက မိမိတို္ဓ၏ ဝတ္ထု၊ 

ကဗျာစသညဴ် စာထဲတငွ် ယူသုဳဵေလဴရှိ ကသည်။ စာေရဵသူ  

အရင်ဵခဳအသုဳဵြပုသညဴ်စကာဵသွင်ြပင်နှင်ဴ ထင်ထင်ရှာဵရှာဵ 

အသွင်ကွဲေသာ ေသွဖည်မှုမျိုဵြဖစ်သည်” [၁] 

ကဗျာဆရာတုိ္ဓသည် ကဗျာကာရန် နှင်ဴအညီ ေချာေမွ ့

ေြပြပစ်ေအာင် သတိမမူမိဘဲ တမင် ရည်ရွယ်၍ ြဖစ်ေစ 

တခါတရဳ ေဒသအေငွ့အသက် ထင်ဟပ်ေနေသာ 

စကာဵလုဳဵ   မျာဵကုိ အလျဉ်ဵသင်ဴသလို ထညဴ်သွင်ဵေရဵဖဲွ ့

တတ် ကသည်။ “စကာဵေနာက်တရာဵပါ၏၊ ဘွာခတ် 

ေသာလ်ည်ဵ အချည်ဵနီှဵ” (စာ-၂၂)၊ “အသာဵညှပ် တစ် 

ယှက်၊ ယိုသုတက် တစ်ယှက်၊ အုိဗာတင်ဵေလဵ ေဖျာပ်ါ 

ကွယ်” (စာ-၄၃)၊ “နှင်တိင်ုဵမေြပဵ၊ ေနာက်ကျန်ေဝဵခဲဴ၊ 

ဖင်ဴေနှဵ  စိုဵေ ကာက်” (စာ-၆၃)၊ “သို္ဓကလို 

တာဝန်ေကျခဲဴသမို္ဓ” (စာ-၁၀၅)၊ “ခပ်ြပုဳဵြပုဳဵ 

ေအဵေဆဵေဆဵ၊ အကုန် ေလွဵပစ်လိကု်ပါေရာ” (စာ-၁၄၂) 

ဟူ၍ ေကျဵလက် ေဒသ ေလသဳ ပါေနေသာ လူမှုေဒသိယ 

အသုဳဵမျာဵ၊ အသွင်ကွဲ စကာဵမျာဵကို အကွက်ကျကျ 

သဳုဵနှုန်ဵ ထာဵပါသည်။ ပုဳမှန်အသုဳဵမျာဵနှင်ဴ ေသွဖည်ေန 

ေသာလ်ည်ဵ ေဒသိယအသဳုဵမျာဵေ ကာင်ဴ ေြပာသူ၏ ေဒသ 

အေငွ့အသက် လူမှုဝန်ဵကျင် အေငွ့အသက်မျာဵ ထင်ဟပ် 

ေနမပီဵ ထူဵြခာဵေနပါသည်။  

  ၄၊ ၉။ အသုဳဵကဲွစကာဵေသွဖည်ြခင်ဵ 

ဘာသာစကာဵတွင် ေနရာဌာနအလိုက် အသဳုဵမျာဵ 

တွင်ကျယ်လျက်ရှိသည်။ အသဳုဵကွဲစကာဵနှင်ဴ ပတ်သက်၍ 

“စစ်သုဳဵ၊ ဥပေဒသဳုဵ၊ လယ်ယာသဳုဵ၊ ကနွ်ပျူတာသဳုဵ 

စသည်ြဖင်ဴ လုပ်ငန်ဵ    အလိုက် ကွဲေသာ အသုဳဵကဲွ 

စကာဵမျာဵ၊ စာသဳုဵ၊ အေြပာသဳုဵ၊ လုပ်ငန်ဵခွင်သုဳဵ၊ 

ဗန်ဵစကာဵ အသုဳဵ စသည်ြဖငဴ် ဆက်သွယ်မှု အလိုက် 

ကွဲေသာ အသုဳဵကွဲစကာဵမျာဵကို စာဆို၊ အခွင်ဴထူဵ အရ 

တမင်ထညဴ်သုဳဵြခင်ဵြဖင်ဴ စာ၏ အာနိသင်ထက်ြမက်ေအာင် 

ဖန်တီဵေလဴရှိသည်” [၁] ဟူ၍ ဖွင်ဴဆိုခဲဴသည်။  

ကဗျာဆရာတုိ္ဓသည် ကဗျာေကာင်ဵ တစ်ပုဒ် 

ြဖစ်ေြမာက် လာေစရန် အာဵထုတ်ရာ၌ အသဳကို သာမက 

အနက်အဓိပ္ပာယ် ကိုလည်ဵ တန်ဆာဆင်ရန် ကကိုဵပမ်ဵ က 

သည်။ ထိုသုိ္ဓ အနက် တန်ဆာဆင် ရာတွင် 

ြမန်မာစကာဵကို အစာဵထိုဵ၍ မရသညဴ် အတွက်ေ ကာင်ဴ 

ြဖစ်ေစ၊ တမင်ရည်ရွယ၍် ြဖစ်ေစ၊ ကာရန်ကိုငဴဲရြခင်ဵ ၊ 

အတွက်ြဖစ်ေစ၊ အသဳုဵကွဲ စကာဵမျာဵကိ ု သဳုဵစွဲေလဴ 

ရှိတတ် ကသည်။ 

ဇူလိုင်ေရာက်လျှင် ကဗျာတွင် - “ဂျူလိုင်ေရာက် တိငု်ဵ၊ 

“ေတာက်” အလီလီ ေခါက်မိသည်၊ ေြဖဆည် မရ 

ပါတကာဵ” (စာ-၁၆)၊ ဓာတ်ပုဳကဗျာတွင်- “မျက်လုဳဵဟာ 

ကင်မရာ၊ အချစ်ဟာ ဖလင်ြပာဵ” (စာ-၁၈) 

ေရခဲတုဳဵကဗျာတွင် - “ဘရန်ဒီခွက်ထဲ တချို၊့ 

ဝီစကီခွက်ထဲတသုိက်၊ ရှန်ပိန်ခွက်ထဲတစ်ဖွဲ”့ (စာ-၂၆) 

အန်ကယေ်ဆာင်ဵ ကဗျာတွင် - “ေလာင်ဵကုတ်၊ 

ေဘာင်ဵဘီရှည် အစုတ်၊ ဦဵထုပ် အေဟာင်ဵ၊ တုတ်ေကာက် 

ကကီဵ တစ်ေချာင်ဵနဲ္ဓ၊ ဪ… “အန်ကယေ်ဆာင်ဵ” ကိုဵ” 

(စာ-၄၅)၊ စသည်ြဖင်ဴ ြမန်မာ ဘာသာစကာဵထဲတွင် 
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အဂေလိပ် (ေမွဵစာဵ စကာဵလုဳဵ) မျာဵ ထညဴ်သွင်ဵ 

သဳုဵနှုန်ဵထာဵြခင်ဵသည် ကဗျာ ဆရာ၏ စိတအ်ာရဳုမှာ 

အနုအရွအလှအပကို ဦဵစာဵေပဵ မဖွဲ၊့ ဖွင်ဴဟြပချင်ေသာ 

ေစတနာ အေ ကာင်ဵအရာသည် ထင်ရှာဵ ြပတ်သာဵ 

ေနသညဴ် သေဘာြဖစ်မပီဵ စာဖတ်သူကိုလည်ဵ 

ထင်ရှာဵသိြမင်ေစချင်သညဴ် သေဘာပင် ြဖစ်သည်။ 

တစ်ဖန် သတ္တေဗဒအစည်ဵအေဝဵကကီဵ၏ ေ ကညာ    

ချက်ကဗျာတွင်- “အဲဴဒါေ ကာင်ဴ.. သတ္တဝါအေပါင်ဵက 

သတ္တေဗဒ၊ သမဂ္ဂကေန၊ မနုဿ လူသာဵေတွကို၊ ထုတ ်

ပယ ် ေ ကာင်ဵ ေ ကညာ ေမာင်ဵခတ် လိုက်သတဲဴ၊ က ဲ

ေကာင်ဵေရာ …ေကာင်ဵေရာ…” (စာ-၄၀) ဟူ၍ 

တိရစ္ဆာန်တို္ဓနှင်ဴ မလိုက်ဖက်ေသာ စာကကီဵေပကကီဵသဳုဵ 

စကာဵမျာဵြဖင်ဴ တမင် ထညဴ်သဳုဵကာ အသိဉာဏ်ရှိေသာ 

ေလာကလူသာဵ တုိ္ဓ၏ စိတဓ်ာတ် ညဳဴဖျင်ဵ မှုနှင်ဴ 

ရက်စက်မှုကို  အသိဉာဏမ်ရှိေသာ ၊   ကမ်ဵတမ်ဵေသာ 

တိရစ္ဆာန်တို္ဓကပင်   ရှုဳချပါေ ကာင်ဵ၊    ေလှာင်သဳ  

ေြပာင်သဳ သေရာ်သဳ ေပ္ဒေအာင် ဖွဲထ့ာဵပါသည်။ 

သတင်ဵသမာဵကဗျာတွင် - “သတင်ဵသမာဵ ဆိုတာ 

အြပင်ဵစာဵ ဖိုက်တာ” (စာ-၇၈) ဟူ၍ ကဗျာ 

အေ ကာင်ဵအရာ နှင်ဴ လိုက်ဖက်ေအာင် “ဖိုက်တာ” 

ဟူေသာ ေခတ်ကာလသဳုဵ ဗန်ဵစကာဵကို တမင် 

ေသွဖည်မပီဵ သဳုဵကာ ကဗျာဴ ရည်ရွယခ်ျက်ကို ထိေရာက် 

ေအာင် ပို္ဓေဆာင်နုိင်ရန် ကကိုဵစာဵြပန်သည်။ ထို 

အသုဳဵအနှုန်ဵမျာဵ ေ ကာင်ဴ ေခတ်ကာလတွင် မှန်ကန်ေသာ 

သတင်ဵသမာဵတို္ဓ၏ ကိုယ်အမူအရာ၊ စိတ်အမူအရာကို    

ြမင်ေယာင်လာေစရဳုမျှမက ေြပာသူ၏ ဂုဏ်ယူသဳကိုပါ 

 ကာဵေယာင်လာေစနုိင်သညဴ် အသဳုဵကွဲ ေသွဖည်မှုပင် 

ြဖစ်သည်။ 

၄၊၁၀။ သမုိင်ဵေခတ်ေသွဖည်ြခင်ဵ  

ယခုေခတ် ေရဵေသာ ကဗျာ၊ ဝတ္ထု စသညဴ် 

စာေပမျာဵတွင် တစ်ေခတ်မှ တစ်ေခတ်သုိ္ဓ 

ေြပာင်ဵလဲလာသညဴ် ဘာသာ စကာဵ၏ သဘာဝကို 

အာရဳုမြပုဘဲ ေရှဵသဳုဵနှင်ဴ ေခတ်သဳုဵကို အတူတူ ဟု 

မှတ်ယူ၍ လည်ဵေကာင်ဵ၊ တမင် အသက် ြပန်သွင်ဵြခင်ဵ 

မျိုဵြဖင်ဴ လည်ဵေကာင်ဵ ခွဲြခာဵရန် မလွယက်ူ ေသာလ်ည်ဵ 

ရွှင်ြပုဳဵဖွယ် ြဖစ်ေအာင် ေသွဖည်၍ ေရဵသာဵ 

လာေန ကသည်ကို ေတွရ့ပါသည်။ 

ဇူလိုင် ေရာက်လျှင်ကဗျာတွင်- “ သည် အြဖစ်မျိုဵ 

 ကမ္မာညှိုဵ၊ ရုပ်ဆိုဵထုပ္ပတ် အရိုင်ဵဇာတ်” (စာ-၁၆)။   

ေတာင်ပို္ဓဘုရာဵကဗျာတွင် - “သို္ဓတမပီဵကာဵ၊ ယိုဵမှာဵ 

လက်အုပ်၊ ပုဆစ်တုတက်ာ၊ကျွနု်ပ်ဦဵညွတ်ရအဴဳေလာ” 

(စာ၂၀)။ နန်ဵကျြခင်ဵ ကဗျာတွင် - “သြပာဖိုဵထိုက်၊ 

ပန်ဵမကိုဋ်ကို၊ ထိုဵစိုက်ပန်ဆင်ခဲဴမပီေကာ” (စာ၈၅)။ 

ဂျမ်ဵဆရာအတွက် လွမ်ဵကဗျာတွင် - “ဪ… 

အညာမန်ဵကနက်၊ တမာတန်ဵ ဘက် ဆီက၊ ကဗျာ 

အစွမ်ဵထက်လှတဲဴ…(စာ-၉၉) ဟူ၍ “ထုပ္ပတ်၊ 

သို္ဓတမပီဵကာဵ၊ ယိုဵမှာဵ၊ သြပာ၊ မကိုဋ်၊ ကနက်” 

စသည်ြဖင်ဴ ယခုေခတ်နှင်ဴ အလှမ်ဵကွာေနေသာ ေရှဵေခတ် 

စကာဵလုဳဵ အသဳုဵနှုန်ဵမျာဵကို သဳုဵ၍ ေသွဖည်ေရဵဖွဲထ့ာဵ 

ပါသည်။ ေရှဵသဳုဵစကာဵမျာဵကို ယခုေခတ်တွင် တမင်သဳုဵ 

ကာ အသက်ြပန်သွင်ဵြခင်ဵမျိုဵလည်ဵ ြဖစ်နုိင်သည်။ 

မည်သုိ္ဓပင်ြဖစ်ေစ သမိုင်ဵေခတ် ေသွဖည် ေရဵဖွဲမ့ှုေ ကာင်ဴ 

ကဗျာ အာနိသင်သည် ပို၍ ပုဳေပ္ဒလာရပါသည်။ တနည်ဵ 

အာဵြဖင်ဴ ဘာသာစကာဵကို ကကတက်လာေအာင် 

ြပုြခင်ဵပင် ြဖစ်သည်။ 

ြခုဳငုဳသဳုဵသပ်ချက် 

ဤစာတမ်ဵသည် ေဇာေ်နာင်၏ နှလုဳဵသာဵခဳစာဵမှု 

ကဗျာမျာဵ ကို ေရဵဟန် အနုပညာ နယပ်ယ်ရိှ 

ေသွဖည်ြခင်ဵသေဘာကို အသဳုဵြပု၍ ေလဴလာထာဵြခင်ဵ 

ြဖစ်ပါသည်။ စာဆိုသည် လူ္ဓေလာကဝန်ဵကျင်နှင်ဴ 

ေခတ်ကာလကို အစဉ်ေလဴလာ သဳုဵသပ်ေနသူ ြဖစ်သည်။ 

ထို္ဓေ ကာင်ဴ ဆရာေဇာေ်နာင်သည် သူ၏ ကဗျာမျာဵတွင် 

အေ ကာင်ဵအရာ အာဵြဖင်ဴ တရာဵဓမ္မ အေ ကာင်ဵ၊ 

လူ္ဓေလာက အေ ကာင်ဵ၊ ဘဝအေ ကာင်ဵ၊ 

နုိင်ငဳေရဵအေ ကာင်ဵ၊ လူ္ဓပတ်ဝန်ဵကျင် အေ ကာင်ဵတို္ဓကို 

ြမင်သာေအာင် သေရာ်ေလှာင်ေြပာင်၍ လည်ဵေကာင်ဵ၊ 

အတည်အခဳဴ ြဖင်ဴ လည်ဵေကာင်ဵ၊ ဆုဳဵမသဳ ြဖင်ဴ 

လည်ဵေကာင်ဵ၊ မျိုဵချစ်စိတ် ထက်သန်လာေစရန် 

လည်ဵေကာင်ဵ၊ နည်ဵအမျိုဵမျိုဵ၊ ခဳစာဵချက် အမျိုဵမျိုဵြဖင်ဴ 

ကဗျာမျာဵကို သူ၏ နှလုဳဵသာဵတွင်ဵမှ ေမွဵဖွာဵခဲဴသည်။ 

ထိုသုိ္ဓ ေမွဵဖွာဵ အသက်သွင်ဵလိုက်ေသာ ကဗျာမျာဵသည် 

ေရှဵေခတ် စည်ဵကမ်ဵတင်ဵကျပ်ေသာ ကာရန်စဳနစ်ကို 

ဦဵစာဵမေပဵဘဲ အေတွဵအြမင် ကိုသာ ဦဵစာဵေပဵမပီဵ 

လွတ်လပ်စွာ ေရဵဖွဲထ့ာဵသညဴ် ကိုယ်ပိုင်ဟန် ကို 

ေတွရ့သည်။ ထို္ဓြပင် အစဉ်အလာ သဒ္ဒါ  စည်ဵမျဉ်ဵကုိ 

မလိုက်နာဘဲ ေသွဖည်၍ ေရဵသာဵြခင်ဵသည် 

ကဗျာဆရာ၏ အခွင်ဴထူဵ ဟုပင် ဆိုရေပမည်။ ထိုသုိ္ဓ 

ေသွဖည် ေရဵဖွဲရ့ာတွင် ဖွဲထ့ုဳဵစည်ဵကမ်ဵေဘာင် အတွင်ဵမှ 

ကိုယ်ပိုင်ဟန် ြဖင်ဴေရဵဖွဲထ့ာဵသည်မှာ ကဗျာ  ဖတ်သူတို္ဓ၏       
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ရင်ထဲသုိ္ဓ ထိထမိိမိ ေရာက်ရှိမပီဵ ကဗျာ အာနိသင် 

ပိုမိုထူဵြခာဵေနသည် ကို  ေလဴလာေတွရ့ှိရပါသည်။ 

နိဂုဳဵ 

အချစ်လည်ဵ မဟုတအ်လွမ်ဵလည်ဵ မဟုတေ်သာ 

ေဇာေ်နာင်၏ ကဗျာမျာဵ သည် အေဆွ  ဵသက်သက်လည်  ဵမဟုတ်၊ 

အေသာ သက်သက်လည်ဵ မဟုတဘ်ဲ ေလာက၏ 

သေဘာသဘာဝ တို္ဓကို နှစ်သက်ဖွယ် ေသွဖည်ေရဵဖွဲမ့ှု 

ြဖစ်သည်ကို ေတွရ့ပါသည်။ ထို္ဓေ ကာင်ဴ စာဆို 

အခွင်ဴထူဵြဖင်ဴ ေသွဖည်မှုြဖစ်ေပ္ဒလာြခင်ဵ  ၏ အကျိုဵ 

သက်ေရာက်မှုကို ေလဴလာ ေဖာ်ထုတ်ရြခင်ဵေ ကာင်ဴ 

မတူကွဲြပာဵ ြခာဵနာဵေသာ ကဗျာဆရာတုိ္ဓ၏ ဝိေသသ 

လက္ခဏာမျာဵကို ေတွ ့ြမင်နုိင်ပါသည်။ 

ကျမ်ဵကုိဵစာရင်ဵ                               

[၁]ခင်မင်၊ ေမာင်(ဓနြုဖူ)။ (၂၀၁၁)။ ေရဵဟန်ပညာနိဒါန်ဵ။ 

ရန်ကုန်၊ စိတ်ကူဵချိုချိုစာေပ။ 

[၂]ေဇာေ်နာင်။ (၂၀၁၇)။ နှလဳုဵသာဵမာတိကာ ကဗျာမျာဵ။ 

ရန်ကုန်၊ ဇွန်ပွင်ဴစာအုပ်တုိက်။ 

[၃]စိမ်ဵေနာင်၊ေမာင်။ (၂၀၁၃)။ လွင်ြပင်ထဲကလမ်ဵကဗျာမျာဵ။ 

ရန်ကုန်၊ အင် ကင်ဵမမိုင်ပုဳနိှပ်တုိက်။ 

[၄]မင်ဵသုဝဏ်။(၁၉၉၇)။ကဗျာေပါင်ဵချုပ်။ ရန်ကုန်၊ စာေပ 

ေလာက။ 

[၅]ြမန်မာစာအဖွဲ။့ ြမန်မာအဘိဓာန်။(၁၉၉၀)။ ရန်ကုန်၊ 

ြမန်မာစာအဖွဲ ့ဦဵစီဵဌာန။ 

[၆]Wales,Katie.(2007). A Dictionary of Stylistics.  2nd edn . 

Edinburgh Gale.Person Education Ltd. 
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ယဉ်ေြျဵမှု၏  တစ်စိတတ်စ်ေဒသ ြဖစ်သည်။ ြဗျာ 

လမ်ဵေကြာင်ဵသည် သူ္ဓေခတ် သူ္ဓအခါ သူ္ဓလမ်ဵေကြာင်ဵ နှငဴ ်

ရှိေလသည်။ ၂၀-ရာစုေခတ်တွင် ေရဵဖွဲေ့သာ   ြဗျာမျာဵ 

တွင် အေကြာင်ဵအရာ ေြပာင်ဵလဲလာသည် ြိုေတွရ့သည်။ 

အေရဵအဖွဲ့တွင် ြဗျာသည် လွတ်လပ်လာမပီဵ ြဗျာအဖွဲ ့

ဟန်သစ်ြို တီထွင်လာကြသည်။ ေလဵလုဳဵစပ် လြော၏  

ြာရန် စည်ဵမျဉ်ဵ အတင်ဵြျပ်ဆုဳဵ  ြဖစ်ေသာ 

သြ်ေစဴနှြ် သဳုဵချြ်ညီ ြို အစဉ်တစိုြ် မသဳုဵဘဲ 

ြာရန်စည်ဵ ေလျာေဴလျာဴ ြဖင်ဴ သစ်လွင်ေသာ 

အေကြာင်ဵအရာ ြို ဆန်ဵကြယေ်သာ  စိတြ်ူဵြဖင်ဴ 

ေဖာ်ကြူဵေသာ ြဗျာမျိုဵြို ဒဂုန်တာရာ နှင်ဴ 

ကြည်ေအဵတုိ္ဓ စတင်ခဲဴေလသည်။ ဤ စာတမ်ဵတွင် 

ြဗျာဟန်သစ်ြို စတင်ခဲဴေသာ ကြည်ေအဵ၏ “တေစ္ဆေ” 

ြဗျာြို ေလဴလာတင်ြပသွာဵပါမည်။ ထိုသို္ဓ တင်ြပရာတွင် 

အေကြာင်ဵအရာပိုင်ဵ ေလဴလာချြ် နှင်ဴ အေရဵအဖွဲပ့ိုင်ဵ 

ေလဴလာချြ် ဟူ၍ ခွဲြခာဵ ေလဴလာသွာဵပါမည်။ 

၁။ ကြည်ေအဵ၏အတ္ထုပ္ပတ္တိအြျဉ်ဵ 

ြဗျာဆရာမ ကြည်ေအဵြို ရန်ြုန်မမို ့ လှည်ဵတန်ဵ 

ရပ ် အဖ ြုန်သည်ကြီဵ ဦဵဟန်၊ အမိ ေဒ္ဒေငွယဳုတို္ဓမှ 

၁၉၂၉-ခုနှစ် တွင် ဖွာဵြမင်ခဲဴသည်။ အမည်ရင်ဵ မှာ 

ေဒ္ဒကြည်ကြည် (သုိ္ဓ) မေသာင်ဵကြည် ြဖစ်သည်။ 

အသြ်(၇) နှစ်အရွယ် ြ စပ်ဆိုခဲဴေသာ ြဗျာတစ်ပုဒ် 

တွင် ကြည်ေအဵ၏ ြဗျာ စွမ်ဵရည်ြို အဴဳဨဖွယ် 

ေတွရ့သည်ဟု ဆိုသည်။ ကြည်ေအဵ သည် ငယစ်ဉ် 

ြေလဵဘဝမှာပင် သူ္ဓ ပတ်ဝန်ဵြျင်တွင် ေတွြ့မင်ရေသာ 

အြဖစ်အပျြ် တစ်ခုြို ြာရန်မိစွာ ြဗျာ  စပ်ဆိုနုိင်သူ 

တစ်ဦဵ ြဖစ်သည်။  အသြ်(၉)နှစ် အရွယ်တွင် 

ပထမတန်ဵ ြို စတင် ပညာသင်ယူ ခဲဴပါသည်။ တတိယ 

တန်ဵတွင် ပညာသင်ယူေနစဉ ်ဒုတယိ ြမ္ဘာစစ်ကြီဵြဖစ်၍ 

စစ်ေဘဵမှလွတ်ြင်ဵရာ ေတာမမိုေ့တာရွာမျာဵ၌ ေြပဵလွှာဵ 

ရင်ဵ ြွမ်ဵြခဳြုန်ဵမမိုသိ့ု္ဓ စစ်ေြပဵြာ အချနိ်ြုန်ခဲဴသည်။ 

ြွမ်ဵြခဳြုန်ဵမမို့ြို စစ်ေြပဵလာေသာ စာေပဗိမာန်မှ ဆရာ 

မျာဵြ လူငယမ်ျာဵြို သင်တန်ဵတစ်ခုေပဵရန် စီစဉသ်ည်။ 

ကြည်ေအဵသည် ဦဵဝန်၏ ြမန်မာစာ၊ ဆရာတြ်တိုဵ  ၏ 

အဂႅလိပ်စာနှင်ဴ သတင်ဵစာလုပ်ငန်ဵ၊ ေဒ္ဒမမကြီဵ ၏ 

ြမ္ဘာဴသမိုင်ဵ စေသာ သင်တန်ဵမျာဵြို တြ်ေရာြ် 

ခဲဴသည်။ ကြည်ေအဵ သည် သတ္တမတန်ဵ ေြျာင်ဵသူဘဝ 

မှစ၍ ဝတ္ထု၊ ြဗျာမျာဵြို ေရဵသာဵခဲဴသည်။ ပထမဦဵဆုဳဵ 

ပုဳနိှပ်ေဖာ်ြပခဳ ရေသာဝတ္ထုမှာ “ထိုည” ဝတ္ထုြဖစ်မပီဵ တာရာ 

မဂ္ဂဇင်ဵတွင် ေဖာ်ြပခဲဴသည်။  ကြည်ေအဵသည် မြ်ထရစ် 

စာေမဵပွဲြို ြမန်မာတစ်ြပည်လုဳဵ တွင်အေတာဆ်ုဳဵ(၁၀)ဦဵ 

စာရင်ဵတွင် ပါဝငြ်ာ ေအာင်ြမင်ခဲဴသည်။ ၁၉၄၈-ခုနှစ် 

တွင် ရန်ြုန် တြ္ကသိုလ် သုိ္ဓ ေရာြ်ရှိခဲဴသည်။ 

ေဆဵပညာြို ယခူဲဴရာ တတိယနှစ် တွင် 

ေြျာင်ဵထွြ်ခဲဴသည်။ ဝိဇ္ဇာစာေမဵပွဲ ြို ေြဖဆို 

ေအာင်ြမင်ခဲဴသည်။ ၁၉၅၃-ခုနှစ် တွင် ဘဏ်မန်ေနဂျာ 

ဦဵတင်ြမနှင်ဴ အိမ်ေထာင်ြျခဲဴသည်။ ရန်ြုန်တြ္ကသုိလ်၊ 
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အဂႅလိပ်စာ ဌာနတွင် နည်ဵြပ အြဖစ် တာဝန်ထမ်ဵ 

ေဆာင်ခဲဴဖူဵသည်။ အဂႅလန်ြပည် ဘီဘီစီ အသဳလွှင်ဴဌာန 

တွင်လည်ဵ တာဝန်ထမ်ဵေဆာင်ခဲဴသည်။ ထို္ဓေနာြ် 

ေဆဵပညာြို ြပည်လည် တြ်ေရာြ် သင်ကြာဵမပီဵ 

ဆရာဝန်ဘွဲရ့ခဲဴသည်။ ဆရာဝန် အြဖစ် အမှုထမ်ဵရင်ဵ 

စာေပမျာဵြို ေရဵသာဵြပုစုလျြ် ရှိသည်။ ၁၉၄၆ မှ 

၁၉၅၀ အတွင်ဵ တာရာမဂ္ဂဇင်ဵတွင် ြဗျာအမျာဵဆုဳဵ 

ေရဵသာဵခဲဴသည်။ ၁၉၇၂ ခုနှစ် ဒီဇင်ဘာတွင် အေမရိြန် 

ြပည်ေထာင်စု သုိ္ဓ ထွြ်ခွာသွာဵသည်။ မမိုဵသူ 

ြေလာင်အမည်ြဖင်ဴ အဂႅလိပ်ဘာသာ ေဆာင်ဵပါဵမျာဵ 

ေရဵခဴဲသည်။ ကြည်ေအဵ၏ ထင်ရှာဵေသာ လဳုဵချင်ဵ 

ဝတ္ထုမျာဵမှာ “ြျွန်မပညာသည်”၊  “နွမ်ဵလျအိမ်ြပန်”၊ 

“ဖုန်ဵထြ်တိုင်”၊ “မီ”၊ “တမ်ဵတတတ်သည်”၊ 

“ေြဖွဲဆ့ိုသီ”၊ “ကြည်ေအဵ၏ ြဗျာမျာဵ”[၂] စေသာ 

ြဗျာေပါင်ဵချုပ် စာအုပ်မျာဵ ေရဵသာဵ ြပုစုခဲဴသည်။ 

၂။ ြဗျာေဝါဟာရနှင်ဴြဗျာသမုိင်ဵအြျဉ်ဵ 

ြဗျာဟူေသာ ေဝါဟာရ နှင်ဴပတ်သြ်၍ ြမန်မာ 

အဘိဓာန် တွင် - 

ြဗျာ/ဂဗျာ/န - စည်ဵမျဉ်ဵမျာဵနှငဴ်အညီ စာလုဳဵ၊ စာပိုဒ် 

အေရအတွြ်၊ ြာရန် အချိတ်အဆြ်၊ 

အသဳ အေနအထာဵ စသည်ြဖင်ဴ 

စီြုဳဵထာဵေသာ အဖွဲ ့အနဲွ။့[၈][သ၊ြာဝျ] 

ဟူ၍လည်ဵေြာင်ဵ ၊ ဦဵထွန်ဵြမင်ဴ၏ ပါဠိသြ်ေဝါဟာရ 

အဘိဓာန်တွင်- 

ြဗျာ - အေကြာင်ဵအရာတစ်ခုြုိ သတ်မှတ်ထာဵ ရိှေသာ  

စည်ဵြမ်ဵ နှင်ဴအညီ ြာရန် ညီညွတစ်ွာ စီြုဳဵ 

နှုန်ဵဖွဲထ့ာဵ ေသာ စာ။[၇] [ပါ၊ြဗျ]  

ဟူ၍လည်ဵေြာင်ဵ၊ ဆရာေဇာဂ်ျီ၏ ရသစာေပအဖွင်ဴ နှင်ဴ 

နိဒါန်ဵစာအုပ်တွင်- 

ြဗျာေြာင်ဵ မည်သည် နှလုဳဵသာဵမှ ယိုစီဵလာေသာ 

ေစတနာ၊ နှလုဳဵ သာဵမှ စီမဳ ဖန်တီဵလိုြ်ေသာ စိတ်ြူဵ၊ 

နှလုဳဵ သာဵမှ ြမည်လာေသာ အသဳတို္ဓ ြိန်ဵဝပ်ရာ စာမျိုဵ 

ြဖစ်သည်။[၃] 

ဟူ၍လည်ဵေြာင်ဵ ဖွင်ဴဆိုထာဵပါသည်။ ထို္ဓေကြာင်ဴ 

ြဗျာ ဟူသည် ပညာရှိတို္ဓ ဖွဲစ့ီသီြုဳဵေသာစာ ြဖစ်သည်။ 

သတ်မှတ် ထာဵေသာစည်ဵမျဉ်ဵမျာဵနှင်ဴအညီ ြာရန် 

ညီညွတ်စွာ သီြုဳဵထာဵေသာ စာေပအဖွဲြ့ဖစ်သည်ဟု 

ဆိုရေပမည်။ 

ြမန်မာစာေပသမိုင်ဵြို ေလဴလာကြညဴ်လျှေင် ေအဒီ ၁၁-

ရာစုတင်ွ ြမန်မာနုိင်ငဳသုိ္ဓ ဗုဒ္ဓသာသနာ ေရာြ်ရှိလာ 

ခဲဴရာမှ စတင်ခဲဴသည်ဟု ဆိုရေပမည်။ ထို္ဓေကြာင်ဴ ြဗျာ 

မျိုဵေစဴသည် ပုဂဳေခတ်ေြျာြ်စာမျာဵတွင် သေန္ဓတည် 

ခဲဴသည်ဟု ဆိုရမည်။ “သုိဵြေလ”ချြီဗျာ၊ “ြမြန်” 

ြဗျာ၊ “သူတည်ဵတစ်ေယာြ်”ချ ီ မျြ်ေြဖ လြာ ႅ 

စသညဴ်ြဗျာ မျာဵမှာလည်ဵ ပုဂဳေခတ်တွင် ေပ္ဒေပါြ် 

ခဲဴေသာ ြဗျာ မျာဵဟု ပညာရှင်တို္ဓြ ယူဆခဲဴကြပါသည်။  

ပင်ဵယေခတ်တွင် တျာဘွဲနှ့င်ဴ ြာချင်ဵြဗျာမျာဵ 

ေပ္ဒေပါြ်လာသည်။ အင်ဵဝေခတ်တွင် ဧချင်ဵ၊ ေမာြ်ွန်ဵ၊ 

ေတာလာဵ၊ ရတု၊ ပျို  ့စသည်ဴြဗျာအမျို ဵအစာဵမျာဵ ေပ္ဒထွန်ဵ 

ခဲဴသည်။ 

ေတာင်ငူေခတ်သည် ရတုတဳခွန်စိုြ်ခဲဴေသာ ေခတ် 

ြဖစ်သည်။ ရတုြဗျာမျာဵအြပင် ဧချင်ဵ၊  အန်ချင်ဵ စသညဴ် 

ြဗျာ အမျိုဵအစာဵမျာဵလည်ဵ ေပ္ဒေပါြ်လာသည်။     

ေညာင်ရမ်ဵေခတ်တွင် ဆင်ဵရဲသာဵြပည်သူတို္ဓ၏ 

အေကြာင်ဵြို ေရဵဖွဲထ့ာဵေသာ ဝန်ကြီဵ ပေဒသရာဇာ၏ 

တျာချင်ဵ ြဗျာမျာဵ ေပ္ဒေပါြ်ခဴဲသည်။ ထုိ္ဓြပင် 

ေြျဵ ေတာေန မိန်ဵမပျိုေလဵမျာဵြ မိမိတုိ္ဓ၏ အေကြာင်ဵ 

ချင်ဵရာမျာဵြို သူငယခ်ျင်ဵမျာဵထဳ ြပန်လည် ေြပာြပဟန် 

ေရဵဖွဲထ့ာဵသညဴ် အိုင်ချင်ဵမျာဵလည်ဵ ေပ္ဒေပါြ် လာခဴဲ 

သည်။                        

ြုန်ဵေဘာင်ေခတ်တွင်မူ ြဗျာအမျိုဵအစာဵ စုဳလင်စွာ 

ေပ္ဒေပါြ်လာသြဲဴသုိ္ဓ ြဗျာ စာဆိုတို္ဓသည်လည်ဵ 

လူတန်ဵစာဵ အလွှာအသီဵသီဵမှ ေပ္ဒထွြ်လာခဲဴသည်။ 

ပါေတာ်မူေခတ်တွင် ေပ္ဒေပါြ်ခဲဴေသာြဗျာမျာဵမှာ 

လွတ်လပ်ေရဵ ဆုဳဵရှုဳဵရြခင်ဵ အေကြာင်ဵရင်ဵနှငဴ် 

ပတ်သြ်၍ စာဆိုတို္ဓသည် မိမိတို္ဓ၏အြမင်မျာဵြို 

တင်ြပေရဵဖွဲ ့ လာကြ ရာ ဇာတိမာန်ြို လှုဳေ့ဆာသ်ညဴ် 

ြဗျာမျာဵဟု ဆိုရ ေပမည်။  

ြိုလိုနီေခတ် ေနှာင်ဵပိုင်ဵတွင်မူ ေရှဵြမန်မာြဗျာ 

အစဉအ်လာမျာဵမှ ခွဲထွြ်လာေသာ ေခတ်သစ်ြဗျာဟု 

ဆိုရမညဴ် ေခတ်စမ်ဵြဗျာမျာဵ ေပ္ဒေပါြ်လာသည်။ ထို 

ြဗျာမျာဵသည် ဒိ ဓမ္မလူ္ဓေလာြတွင် ေတွြ့မင်ကြုဳေတွ ့

ရသညဴ် အေကြာင်ဵအရာမျာဵြို စိတြ်ူဵဆန်ဵကြယစ်ွာ 

ေရဵဖွဲ ့ထာဵြခင်ဵြဖစ်သည်။ 

ထို္ဓေကြာင်ဴ ြဗျာ သမိုင်ဵေကြာင်ဵြို ကြညဴ်လျှေင် 

ေရှဵအစဉအ်လာ ြဗျာမျာဵသည် ဗုဒ္ဓသာသနာနှင်ဴ ြမန်မာဴ 

ထီဵနန်ဵ ပတ်ဝန်ဵြျင်ြို အေြခခဳ၍ ထွန်ဵြာဵလာ 
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သြဲဴသုိ္ဓ ြိုလိုနီေခတ်နှင်ဴ ေနှာင်ဵပိုင်ဵြာလမျာဵတွင် 

ေပ္ဒေပါြ် လာခဲဴေသာ ြဗျာမျာဵသည် လူထုနှင်ဴ 

နီဵစပ်ေသာ သာမန် အေကြာင်ဵအရာေလဵမျာဵြို အမျာဵ 

နာဵလည်လွယ်ေသာ စြာဵလုဳေလဵမျာဵြဖင်ဴ ရိုဵရုိဵရှင်ဵရှင်ဵ 

ေရဵဖွဲလ့ာကြသည်ြို ေတွရ့သည်။ 

၃။ ကြည်ေအဵ၏ “တေစ္ဆေ”ြဗျာေလဴလာချြ် 

စစ်မပီဵေခတ်တွင် မျိုဵချစ်စိတ်ဓာတ် ရှင်သန်တြ်ကြ 

ေစသညဴ် အာဵမာန်ြို ေဖာ်ြျူဵေသာ ြဗျာမျာဵ ဖွဲ့ဆိ ု

ေနချနိ် တာရာမဂ္ဂဇင်ဵ(၁၉၄၆-၅၀)တွင် “စာေပသစ်” 

ဟူေသာ ေကြဵေကြာသဳ်ြဖင်ဴ ြဗျာနှင်ဴ ဝတ္ထုတိမုျာဵ 

အစဉတ်စိုြ် ေရဵသာဵရာမှ ထင်ရှာဵ လာခဲဴသညဴ် 

အမျိုဵသမီဵ စာဆို ကြည်ေအဵသည် ဆန်ဵသစ်ေသာ 

အေတွဵအြမင်မျာဵ ြဖင်ဴ အချစ်ြဗျာမျာဵ ေရဵသာဵခဲဴသည်။ 

စာေပသစ်ြဏ္ဍြို တစ်ခန်ဵ လှစ်ခဲဴေသာ တာရာ 

မဂ္ဂဇင်ဵတွင် ကြည်ေအဵ၏ြဗျာ မျာဵလည်ဵ ပါဝငခ်ဲဴသည်။ 

ကြည်ေအဵသည် ြဗျာမျာဵြို ေရဵဖွဲရ့ာတွင် ြဗျာ 

နည်ဵစနစ်ထြ် ြာရန်အချတိ်အဆြ် မိေအာင် 

လွတ်လပ် ြာရန်မျာဵြို သူ၏ ပင်ြိုယ်ဟန်ြဖင်ဴ 

ေရဵဖွဲခ့ဲဴသည်။ မိမိတင်ြပလိုေသာ အေကြာင်ဵအရာ 

အေတွဵ ခဳစာဵချြ်တို္ဓြို လွတ်လပ်စွာ ေတွဵေခ္ဒေရဵဖွဲရ့ာ 

တွင်လည်ဵေြာင်ဵ၊ အမျိုဵသမီဵငယတ်ို္ဓ၏ ေမျှောလ်င်ဴချြ်၊ 

နာြျင်ခဳစာဵမှုမျာဵ ၊မွန်ဵကြပ်မှုမျာဵ ြိုလည်ဵေြာင်ဵ 

ပွင်ဴလင်ဵလွတ်လပ်စွာ ေရဵဖွဲခ့ဲဴပါသည်။ 

၃၊၁။ အေကြာင်ဵအရာပုိင်ဵေလဴလာချြ် 

ကြည်ေအဵ၏ ြဗျာမျာဵမှ အထင်ရှာဵဆုဳဵြဗျာ 

တစ်ပုဒ် ြဖစ်ေသာ “တေစ္ဆေ”ြဗျာသည် ၁၉၄၇-ခုနှစ်ထုတ ်

တာရာ မဂ္ဂဇင်ဵတွင် ေဖာ်ြပခဲဴေသာ ြဗျာတစ်ပုဒ် 

ြဖစ်သည်။ ဤြဗျာသည် စိတ်ဝင်စာဵဖွယေ်ြာင်ဵေသာ 

ထူဵြခာဵေသာ ြဗျာတစ်ပုဒ် ြဖစ်သည်။ မိန်ဵမပျိုေလဵ 

တစ်ဦဵ၏ ေယာြ်ယြ်ခတ် ေနေသာ ြပင်ဵထန်လှသညဴ် 

စိတလ်ှုပ်ရှာဵ ခဳစာဵမှုြို ေပ္ဒလွင်ေအာင်ေရဵဖွဲထ့ာဵသည်။ 

ြဗျာတွင်- 

              အိပ်လို္ဓမရ၊ ညကြီဵမင်ဵကြီဵ၊  

              ထမပီဵထိုင်ေန၊ ေမွရ့ာေတွလဲ၊ 

              ေကြမွတနွ္ဓ်လိပ်၊ သိပ်စိတ်ညစ်တယ်၊  

              သတိြပယလ်ွငဴ်၊ ခိုတွယ်စရာ၊ 

              အတည်မြျ။[၁] 

ဟူ၍ ဖွဲဆ့ိုထာဵပါသည်။ မိန်ဵမပျိုေလဵသည် အိပ်မရ 

ေသာေကြာင်ဴ ညဉ်ဴနြ်သန်ဵေခါင်အချိန်တွင် အိပ်ရာမှ 

ထထုိင်လုိြ်ပဳု၊ လူလိှမ်ဴထာဵေသာ အိပ်ရာမှာ ေကြမွ 

တွန္ဓ်လိပ် ေနပုဳတို္ဓြို ြမင်ေယာင်လာ ေစသည်။ 

ေဆာြ်တည်ရာ ခိုြိုဵရာမရေသာ မိန်ဵမပျိုေလဵ၏ 

“သိပ်စိတ်ညစ်တယ်” ဟူေသာ ညည်ဵသဳြို ကြာဵရ 

ေစသည်။ ညကြီဵမင်ဵကြီဵ အိပ်မရသြဖင်ဴ အိပ်ရာေပ္ဒတွင် 

ထထိုင်ေနေသာ မိန်ဵမပျို ေလဵ၏ ြိုယ်စိတ်နှစ်ပါဵလုဳဵ 

မတည်မမငိမ် ြဖစ်ေနပုဳြို ေပ္ဒလွင်ေအာင် သရုပ် 

ေဖာ်ထာဵသည်။ မိန်ဵမသာဵတစ်ဦဵ၏ စိတခ်ဳစာဵမှုြို 

ရဲဝဳဴပွင်ဴလင်ဵစွာေဖာ် ထုတ်ြပခဲဴသည်ဟုဆိုနုိင် ပါသည်။ 

မိန်ဵမပျိုေလဵတစ်ဦဵ၏ လွင်ဴေမျာေနေသာ စိတြ်ို 

သရုပ်ေဖာနုိ်င်သညဴ်အတွြ် ယေန္ဓေခတ်အရ “မိ”သည်ဟု 

ဆိုရေပမည်။ 

ြမန်မာ အမျိုဵသမီဵတို္ဓသဘာဝ မိမိတို္ဓ၏ ခဳစာဵမှုြို 

သူတစ်ပါဵသိ၍ အြပစ်ေြပာမည်ြို စိုဵရိမ်တတ်ကြေသာ 

ေခတ်အခါတွင် စာဆို ကြည်ေအဵြ အမျာဵသိေအာင် 

ဖွင်ဴဟ ြပခဲဴသည်ဟုဆိရုေပမည်။ 

ထိုသုိ္ဓ တစ်ေယာြ်တည်ဵ ေဆာြ်တည်ရာမရ 

ြဖစ်ေနေသာ မိန်ဵမပျိုေလဵသည် ြပတင်ဵေပါြ်မှအြပင်သို္ဓ 

ြဲ၍ လှမ်ဵကြညဴ်လိုြ်ေသာအခါ သစ်ရွြ်ေတွကြာဵမှ 

ကြယေ်လဵ ငါဵပွင်ဴြို လည်ဵေြာင်ဵ၊ ေရြန်အပါဵရှိ 

စြာဵ ပင်အုိြို လည်ဵေြာင်ဵ၊ စြာဵပင်အုိကြီဵေအာြ် 

ြမြ်ပင် ချုဳပင်ေတွကြာဵတွင် တလှုပ်လှုပ်နှငဴ် 

စမ်ဵတဝါဵဝါဵ ေလျှောြ်သွာဵေနပုဳတုိ္ဓြို လည်ဵေြာင်ဵ 

မိမိစိတတ်ွင် ြမင်ေယာင် ေနသည်။ ထိုသူြို 

ြမင်ေနရသည်မှာ မိမိြိုယပ်ွာဵ တေစ္ဆေဟု ထင်ေယာင် 

ထင်မှာဵ ြဖစ်ေနပုဳြို ေတွရ့သည်။ မိန်ဵမပျိုေလဵ ြ 

ထိုတေစ္တေမှာ မိမိြိုယ်တိင်ု ြဖစ်ေနပုဳ၊  ‘တေစ္ဆေ ငါ 

ြိုယ်တိုင်ပါပဲ’ဟု ဖွင်ဴဟြပခဲဴေလသည်။ ထိုေရရွတ်သဳ 

ကြာဵရ ပုဳြို  ြဗျာတွင်- 

                အြပင်ဘြ်မှာ 

                သစ်ရွြ်ေတွကြာဵ၊ ကြယေ်လဵငါဵပွင်ဴ၊ 

                စြာဵပင်အို၊ ြန်ေရစိုစွတ်၊ 

                ဟိုမှာလှုပ်လှုပ်၊ ငုတ်တတု်လြ်ြမ်ဵ၊  

                စမ်ဵေလျှောြ်သွာဵေန၊ ြမြ်ချုဳေတွထဲ၊  

                တေစ္ဆေငါြိုယ်တိုင်ပါပဲ။[၁] 

ဟူ၍ ဖွဲဆ့ိုထာဵသည်။ မိန်ဵမပျိုေလဵ တစ်ဦဵတည်ဵ 

အထီဵြျန်ေနချနိ် စိတေ်ြခာြ်ြခာဵမှုြို  ေပ္ဒလွင်ေအာင် 

သရုပ်ေဖာ ်ေရဵဖွဲထ့ာဵသည်။ ထိုစိတ်ေြခာြ်ြခာဵမှုေကြာင်ဴ 

တလှုပ်လှုပ်နှင်ဴ  လြ်ြမ်ဵေခ္ဒေနသူမှာ တေစ္ဆေ ဟုထင်မိ 

ြခင်ဵ ြဖစ်ေလသည်။ စိတလ်ှုပ်ရှာဵ ခဳစာဵမှုေကြာင်ဴ မတည် 
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မမငိမ်ြဖစ်ေနမှုြိုလည်ဵ ပွင်ဴပွင်ဴလင်ဵလင်ဵ ထုတ်ေဖာ် 

ေရဵဖွဲ ့ြပခဲဴေလသည်။ 

ဤြဗျာသည် တြ္ကသိုလ်ေြျာင်ဵသူ မိန်ဵြေလဵ 

တစ်ဦဵ ဆဳပင်ဖရုိဖရဲနှင်ဴ ေကြြွဲေသာ မျြ်နှာြဖင်ဴ ညကြီဵ 

မင်ဵကြီဵ အြပင်ဘြ်သို္ဓ ေမျှောေ်ငဵရင်ဵ ေတွဵချင်ရာေတွဵ 

ေငဵချင်ရာေငဵေနပုဳြို ေပ္ဒလွင်လာေစသည်။ ြဗျာ 

စာဆို၏ အတွင်ဵစိတြ်ို ေဖာ်ြပနုိင်ေသာ ြဗျာ 

ြဖစ်ေပသည်။  တေစ္ဆေ ြဗျာ၌ ြာရန်စည်ဵ 

အေတာက်ြီဵေလျာမဴပီဵ ြဗျာ ဟန်သစ် ထွင်စပ်ခဴဲသည်။ 

ြဗျာစည်ဵ ေလျာဴလွန်ဵ၍ အဖတ်ရ အဆိုရ 

ေထာင်ဵေသာလ်ည်ဵ အေကြာင်ဵအရာနှငဴ် အစပ်အဆုိ 

ဟန်ချြ်ညီသြဖင်ဴ “တေစ္ဆေ” ြဗျာနာမည်ကြီဵသွာဵမပီ[၆] 

ဟု ေဒ္ဒြမြမသန်ဵြ “ြမန်မာြဗျာသမုိင်ဵ” ဟူေသာ 

စာတမ်ဵတွင် သဳုဵသပ်ြပထာဵပါသည်။ ကြည်ေအဵ၏ ြဗျာ 

ဟန်သစ်ြို လိုြ်ကြေသာ ြဗျာမျာဵသည် ကြည်ေအဵြို 

မမီသြဖင်ဴ ဟန်မသစ်နုိင်ဘဲ ြဗျာပုဳပျြ်သည်ဟု 

ဆိုပါသည်။ 

ထို္ဓေနာြ် မိန်ဵမပျိုေလဵ၏ စိတလ်ှုပ်ရှာဵမှုတို္ဓြို 

ဆြ်တိုြ်ေတွရ့သည်။ မိန်ဵမပျိုေလဵသည် ခုတင် 

ေြခရင်ဵမှ ြဖည်ဵြဖည်ဵချင်ဵ တရှပ်ရှပ် ေလျှောြ်လာေသာ 

ေြခသြဳို ကြာဵေယာင် လာသည်။ ထို္ဓေကြာင်ဴ 

မိန်ဵမပျိုေလဵြ ဆတခ်နဲ မတ်တတ် ထရပ်လိုြ်သည်။ 

ေြခသဳသည် အခန်ဵဝေရာြ်မပီဵမှ ကြာဵရသလိုလုိ၊ 

ဝရန်တာဘြ်မှ ကြာဵရသလိုလိုြဖစ်ြာ တေစ္ဆေ 

ေြခာြ်မပီဟု မှတ်ထင်မိ ြပန်သည်။ တေစ္ဆေ အေြခာြ် 

ခဳရသည်ဟု ထင်ြာ ေကြာြ် ေကြာြ်လန္ဓ်လန္ဓ်နှင်ဴ 

လှမ်ဵကြညဴ်မိေသာအခါ သူနှင်ဴ တစ်ပုဳစဳတည်ဵ 

တူေသာသူြို တညဴ်တညဴ်ကြီဵ ြမင်လိုြ်ရာမှ ေအာ်ငုိချင် 

စိတေ်ပါြ်လာမပီဵ  တေစ္ဆေမှာ မိမိြိုယ်တိုင် ြဖစ်ေနပုဳြို- 

               ခုတင်ေြခရင်ဵ 

               ြဖည်ဵနင်ဵရှပ်ရှပ်၊ မတ်တတ်ထလိုြ်၊  

               ခန်ဵဝြိုလာ၊ ဝရန်တာမှာ၊ 

               သည်မှာတစ်ေယာြ်၊ တေစ္ဆေေြခာြ်လှန္ဓ်၊ 

               ေကြာြ်ေကြာြ်နှငဴ်ကြညဴ်၊ မျြ်နှာလှညဴ်စမ်ဵ၊ 

               တညဴ်တညဴ်လှမ်ဵြမင်၊ ေအာင်ိုချင်မိ 

               တဆင်တည်ဵပဲသူနှငဴ်ငါ။[၁] 

ဟူ၍ ဖွဲထ့ာဵပါသည်။ မိမိစိတ်ြ မိမိြိ ု ြပည်လည် 

ေြခာြ်လှန္ဓ်ေနမှုမှာပုိ၍ေပ္ဒလွင်လာေစသည်။ မိန်ဵမပျိုေလဵ 

၏ စိတလ်ှုပ်ရှာဵခဳစာဵမှုေကြာင်ဴ ြဖစ်ေပ္ဒလာ ေသာ 

ခဳစာဵချြ်ြို ေပ္ဒလွင်ေအာင် ဆြ်တိုြ် သရုပ်ေဖာ် 

ြပခဲဴသည်။ အချစ် အတွြ် စိတအ်ာဵငယေ်နသူ 

တစ်ဦဵ၏စိတ်ရုပ်ပုဳလွှာ တစ်ချပ် ဟု ဆိုချင်ပါသည်။ 

ြိုယ်ခွဲစိတမ်ျာဵ အစိတစ်ိတ်ြွဲမပီဵ “ငါ” မျာဵစွာ 

ြဖာထွြ်သွာဵြာ စိတအ်မျိုဵမျိုဵ ြဖစ်ေပ္ဒေနပုဳြို ရဲရဲဝဳဴဝဴဳ 

တင်ြပလိုြ်ေသာ ြဗျာြဖစ်ေလသည်။  

မိန်ဵမပျိုေလဵ၏ ထင်ေယာင် ထင်မှာဵစိတေ်ကြာငဴ် 

မိမိသည် ြမစ်နြ်ထဲ ေရနစ်ြမုပ်မပီဵ တစ်ြိုယ်လုဳဵ  ရွဲစိုြာ 

ချမ်ဵေနသူအြဖစ် လည်ဵေြာင်ဵ၊ ထုိသုိ္ဓ ေရနစ်၍ ချမ်ဵေအဵ 

လွန်ဵ ေသာေကြာင်ဴ နြ်ရှိုင်ဵြျယြ်ပန္ဓ်ေသာ ြုြ္ကိုြိုင်ဵ 

ကြာဵ တွင်နာဵေနသူ အြဖစ် လည်ဵေြာင်ဵ၊ ဘုရာဵ 

ေရှေ့မှာြ်တင်ွ ေကြာြ်ရွဳတုန်လှုပ်မှုေကြာင်ဴ ဒူဵေထာြ် 

ဆုေတာင်ဵေနသူ အြဖစ်လည်ဵေြာင်ဵ ခဳစာဵေနရေသာ 

ခဳစာဵချြ် အမူအရာ အမျိုဵမျိုဵ ြဖစ်ေနပုဳြိုြဗျာတွင်- 

               ြမစ်နြ်ထဲမှာ 

               ငါေရနစ်ြမှုပ်၊ ချမ်ဵမပီဵြုပ်ေန၊  

               ြုြ္ကိုြိုင်ဵကြာဵ၊ ငါနာဵေနလိုြ်၊  

               ဘုရာဵေရှေ့မှာြ်၊ ဒူဵေထာြ်ေရာြ်ြပန်။[၁] 

ဟူ၍ေရဵဖွဲထ့ာဵသည်။ မိန်ဵမပျိုေလဵ၏ စိတခ်ဳစာဵချြ် 

အမျိုဵမျိုဵေကြာင်ဴ တုန်လှုပ် ေြခာြ်ြခာဵ ေနမှုြုိ 

ေပ္ဒလွင်ေစ ေသာသရုပ်ေဖာ်အဖွဲပ့င် ြဖစ်ပါသည်။ 

စာဆိုကြည်ေအဵသည် “ငါ” ြို စူဵစမ်ဵ၍ “ငါ”  ေစရာြုိ 

သွာဵြာ “ငါ” ခဳစာဵရ သည်ြို ရဲရဲဝဳဴဝဳဴ ေရဵခဲဴေပသည်။ 

မှုန်ဝါဵဝါဵ ဝိုဵတဝါဵညတွင် ကြုဳရေသာ ေြခာြ်လှန္ဓ် 

အိပ်မြ်တစ်ခု ြဖစ်ေပမည်။  

ကြည်ေအဵ၏ ြဗျာမျာဵြို နှစ်သြ်ခဲဴေသာ 

မိန်ဵမပျိုတစ်ဦဵြ ကြည်ေအဵရဲ ့ ြဗျာေတွဟာ 

နုနယတ်ယ၊် ပျိုမျစ်တယ၊် လတ်ဆတ်တယ၊် တြယ် 

ခဳစာဵချြ်ြို ေဖာ်ြပ တဴဲ အသဳပါတယ။် ရဲရင်ဴတယ၊် 

ပွငဴ်လင်ဵတယ၊် ေတွဵပုဳေရာ ေရဵပုဳေရာ လွတလ်ပ်တယ။် 

ဘယသ်ူြဲဴရဲ ့ ြဲဴရဲ ့ ဂရုမစိုြ်ဘဲ လွတ်လွတ်လပ်လပ် 

လှုပ်ရှာဵတတ်တဲဴ လူငယေ်တွရဲ ့ စရုိြ်နဲ္ဓ လိုြ်ေလျာ 

ညီေထွ ရှိတယ။် တစ်နည်ဵေြပာရရင် ကြည်ေအဵဟာ 

သူေခတ်ရဲ ့ ေပါဴ(ပ်) ြဗျာဆရာမပါပဲ။[၅] ဟု ေလဴလာ 

သဳုဵသပ်ြပ ထာဵပါ သည်။                                     

ထို္ဓြပင် မိန်ဵမပျိုေလဵ၏ စိတသ်ည် ေကြာြ်ရဳွ 

စိတေ်ကြာင်ဴ အာဵြိုဵရာ အြဖစ် ချစ်သူေမာင်ြို 

တမ်ဵတမိခဲဴ ဟန်တပူါသည်။ ထို္ဓေကြာင်ဴ ချစ်သူထဳပါဵသို္ဓ 

မိမိစိတြ် လွင်ဴေမျာေရာြ်ရှိသွာဵြာ ချစ်သူေမာင်ြို 

စြာဵေြပာေန မိြပန် သည်။ မိမိေြပာေသာ စြာဵြုိ 
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ချစ်သူြမကြာဵ သလိ ု မသိြျိုဵြျွန် ြပုေလေသာအခါ 

ချစ်သူထဳပါဵသွာဵ၍ ငုိသဳပါနှင်ဴမိမိြို ‘သတိမရဘူဵလာဵ၊ 

အိပ်မြ်မမြ် ဘူဵလာဵ’ ဟုေမဵြမန်ဵမိသည်အထိ 

အေတွဵစိတ်တွင် အမျိုဵမျိုဵ မှတ်ထင် ခဳစာဵေနမိ 

ေလသည်။ ထိုအေတွဵ ခဳစာမှုြို- 

                ထလာလွင်ဴပါဵ၊ ေမာင်ဴအနာဵြို၊ 

                စြာဵေထွရာ၊ ငုိသဳပါနှငဴ် 

               ဘာမှမကြာဵ၊ ေမာင်ဴအနာဵမှာ 

               “ထသွာဵစို္ဓဆို၊ ေမဴြိုအိပ်မြ် 

               မမြ်ဘူဵလာဵ”၊တေစ္ဆေြဖာဵေယာင်ဵ၊  

              မှုန်မွှာဵစိတဝ်ယ် အရိပ်ထင်။[၁] 

ဟူ၍ သရုပ်ေဖာ်ေရဵဖွဲထ့ာဵပါသည်။ စိတလ်ှုပ်ရှာဵ 

ခဳစာဵ ေနရ မှုမျာဵေကြာင်ဴ ထင်မိထင်ရာ ေတွဵမိေတွဵရာမှ 

တေစ္ဆေဟု ထင်ေနေသာ်လည်ဵ ထိုတေစ္ဆေသည် 

မိမိသာြဖစ်ေကြာင်ဵ ခဳစာဵမှု အမူအရာြို သရုပ် 

ေဖာ်ြပခဲဴသည်။ ဤြဗျာပါ မိန်ဵမပျိုေလဵ ၏ 

စိတအ်စဉြ်ိုေလဴလာသုဳဵသပ် ရင်ဵ အေတွဵ ဂယြ်မျာဵ 

အြျယ်အြပန္ဓ် ရုိြ်ခတ်လာသည်။ ထိုေခတ် အခါြ 

မိန်ဵမပျိုေလဵမျာဵ၏ ခဳစာဵချြ်ြုိ စာဆုိကြည်ေအဵ ြ 

ြိုယ်စာဵခဳစာဵ၍ ဖွင်ဴဟြပခဲဴသည်ဟု ဆိုနုိင်ပါသည်။ 

ထို္ဓေကြာင်ဴ ဤြဗျာတွင် စာဆိုြ သာမန် 

မိန်ဵြေလဵမျာဵ မေတွဵရဲ မေရဵရဲေသာ အေကြာင်ဵ 

အရာမျာဵြို ေန္ဓစဉသဳု်ဵ စြာဵေလဵမျာဵ၊ အေြပာ 

စြာဵေလဵမျာဵြဖင်ဴ မိန်ဵြေလဵ တစ်ဦဵ၏ 

ေယာြ်ယြ်ခတ် ေနေသာ စိတလ်ှုပ်ရှာဵ မှုြို ေပ္ဒလွင် 

ေအာင်ေရဵဖွဲနုိ့င်ေသာ ြဗျာတစ်ပုဒ် ြဖစ်ပါသည် 

ဟုဆိနုိုင်ပါသည်။ ကြည်ေအဵ၏ ြဗျာ မျာဵတွင် အေတွဵ 

ဆန်ဵကြယစ်ွာ ေရဵဖွဲထ့ာဵမှုနှင်ဴ ပတ်သြ်၍ ဒဂုန် 

တာရာြ “နုိင်ငဳေရဵနှင်ဴြဗျာ” ေဆာင်ဵပါဵတွင်- 

ကြည်ေအဵသည် ြာရန်ညီေသာ ြဗျာထြ် 

အေတွဵဆန်ဵေသာ ြဗျာြိုေရဵသည်။ သူမ၏ ြဗျာ 

စိတ်ြူဵမျာဵမှာ ရုပ်လုဳဵေပ္ဒ၍ စိတ်လှုပ်ရှာဵမှုြို တိြု်ရုိြ် 

ထိခိုြ်ကြသည်။ အမျာဵအာဵြဖငဴ် အချစ်ြဗျာမျာဵ ြဖစ်ကြ 

သည်[၄] ဟု သဳုဵသပ်ထာဵပါသည်။ ဆရာဒဂုန်တာရာ 

သဳုဵသပ် သြဲဴသို္ဓ ဆရာမ ကြည်ေအဵသည် ထိုေခတ် 

အခါြ သာမန် မိန်ဵြေလဵတစ်ေယာြ် ဖွင်ဴမေြပာရဲ 

ချမေရဵရဲေသာ မိန်ဵမသာဵတို္ဓ၏ ခဳစာဵချြ် စိတခ်ဳစာဵမှုြို 

ြိုယ်စာဵ ေရဵဖဲွြ့ပခဲဴသည်။ ‘တေစ္ဆေ’ ြဗျာသည် 

စာဆိုကြည်ေအဵ၏ သေြေတ တစ်ခု ြဖစ်လာြာ 

နာမည်ကြီဵ ဂယြ်ထ သွာဵြခင်ဵ ြဖစ်ေပမည် ဟယုဆူမိ 

ပါသည်။ 

၃၊၂။ အေရဵအဖဲွပ့ိုင်ဵ ေလဴလာချြ် 

ေခတ်သစ်ြဗျာဆရာမျာဵသည်အေတွဵစိတြ်ူဵနှင်ဴ 

စြာဵသုဳဵ မျာဵ၏ တန်ဖိုဵြို ဦဵစာဵ မေပဵလုိေသာေကြာငဴ် 

သဳုဵချြ်ညီ ြာရန် စနစ်ြို ေလျှောခဴျ ခဲဴသည်။ 

ထိုသူမျာဵတွင် ြဗျာစာဆို ကြည်ေအဵလည်ဵ ပါဝင် 

ေလသည်။ စာဆို ကြည်ေအဵသည် ြဗျာမျာဵြို 

ေရဵဖွဲရ့ာတွင် ြဗျာနည်ဵ စနစ်ထြ် ြာရန် အချတိ် 

အဆြ်မိေအာင် လွတ်လပ် ြာရန်ပုဳစဳ၊ သူမ၏ ပင်ြို 

ဟနြ်ဖင်ဴ ေရဵဖဲွခ့ဲဴသည်။ 

“တေစ္ဆေ”ြဗျာတွင် မိန်ဵမပျိုေလဵတစ်ဦဵ အိပ်ရာထဲ 

တွင် အိပ်မရဘဲ စိတမ်တည်မမငိမ်ြဖစ်ေနပုဳြို “လိပ်၊ သိပ်၊ 

စိတ”် ဟူေသာ သဳလတ်မျာဵြို သဳုဵြာေရဵဖွဲထ့ာဵသည်။ 

“သိပ်စိတ်ညစ်တယ်” ဟူ၍လည်ဵ ညည်ဵညူသဳပါေသာ 

အေြပာစြာဵြဖင်ဴ မိန်ဵမပျိုေလဵ၏ စိတခ်ဳစာဵမှုြို 

ေပ္ဒလွင် ေအာင်ေရဵဖွဲြ့ပထာဵသည်။ မိန်ဵမပျိုေလဵ 

အြပင်သို္ဓ လှမ်ဵ ကြညဴ် လိုြ်ပုဳြိုဖွဲ ့ ဆိုထာဵရာတွင်လည်ဵ 

“လှုပ်လှုပ်၊ ငုတ်တုတ်၊ စမ်ဵေလျှောြ်သွာဵ”ဟူေသာ 

အဖွဲ့အရ ေန္ဓစဉ်သဳုဵ စြာဵြဖင်ဴ လှုပ်ရှာဵမှုြို ြမင်သာ 

ေစသညဴ်အြပင်  စိတ်ေချာြ်ချာဵ ေနမှုြိုလည်ဵ 

ြမင်ေယာင် လာေစသည်။ “တေစ္ဆေ ငါြိုယတ်ိုင်ပါပဲ” 

ဟူေသာအဖွဲ့အရ ထင်ေယာင် ထင်မှာဵ ြဖစ်ေနသညဴ် 

စိတခ်ဳစာဵမှုြို တြယ်ြမင်ေတွ ့ ေနရသြဲဴသုိ္ဓ  

ခဳစာဵရေစသည်။ 

မိန်ဵမပျိုေလဵ အခန်ဵတွင်ဵ၌ စိတေ်ချာြ်ချာဵ ေနမှုြုိ 

ဖွဲဆ့ိုရာတွင်လည်ဵ “မတ်တတ်ထလိုြ်”၊ “ေကြာြ် 

ေကြာြ်နှင်ဴကြညဴ်”၊ “မျြ်နှာလညှဴ်စမ်ဵ”၊ “တညဴ်တညဴ် 

လှမ်ဵြမင်” စသည်ြဖင်ဴ ရုိဵရှင်ဵေသာ အမူအရာြပစြာဵ 

မျာဵြဖင်ဴ သရုပ်ေဖာ်ြပခဲဴသည်။ ေြခသြဳို ကြာဵေယာင်လာ 

ေအာင် “ရှပ်ရှပ်” ဟူေသာ ရုိဵရှင်ဵေသာအသဳ 

စြာဵလုဳဵ ြဖင်ဴ သရုပ်ေဖာ်ထာဵရာ  ေြခသြဳို ကြာဵေယာင် 

လာေစသည်။ ေြခာြ်လှန္ဓ်ေနသူမှာ မိမိြိုယ်တိင်ု 

ြဖစ်ေကြာင်ဵ “တဆင် တည်ဵပဲသူနှင်ဴငါ” ဟူေသာ 

အသုဳဵေကြာင်ဴ ပို၍ထင်ရှာဵေစပါ သည်။ ြဗျာတွင် 

“ေမာင်ဴအနာဵြို”၊ “ေမာင်ဴအနာဵမှာ” ဟူေသာ စြာဵလုဳဵ 

ြို ထပ်ြာထပ်ြာ သဳုဵထာဵြခင်ဵ ြဖင်ဴ မိန်ဵမပျိုေလဵ၏ 

ချစ်သူအေပ္ဒ အာဵြိုဵမှုြို ေပ္ဒလွင် ေစသည်။ 

“ေမဴြိုအိပ်မြ်မမြ်ဘူဵ လာဵ” ဟူေသာ အေြပာ 

စြာဵေလဵသည် မိန်ဵမပျိုေလဵ၏ သနာဵစဖွယ် ေမဵြမန်ဵ 
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ေနဟန်ြို ေပ္ဒလွင်လာေစသည်။ စာဆိုကြည်ေအဵ ၏ 

“တေစ္ဆေ” ြဗျာသည် အစဉ်အလာ ြဗျာလမ်ဵေကြာင်ဵမှ 

ခွဲထွြ်၍ ေရဵဖွဲထ့ာဵမှုေကြာင်ဴလည်ဵေြာင်ဵ၊ တင်ြပပုဳ 

ဆန်ဵသစ်မှုေကြာင်ဴ လည်ဵေြာင်ဵ ထိုေခတ်အခါြ 

စာဖတ ် သူတို္ဓြို ဆွဲေဆာင်နုိင်ခဲဴေသာ ြဗျာ တစ်ပုဒ် 

ြဖစ်ခဲဴသည်။ ထိုေခတ်ြ ကြည်ေအဵ၏ စာေပမျာဵြို 

ေဝဖန်ြပစ်တင်မှု မျာဵလည်ဵ ရှိခဲဴသည်ဟု ကြာဵသခိဲဴ 

ရသည်။ စာဆို ြိုယ်တိုင် ြလည်ဵ မိမိ၏ ြဗျာမျာဵ၌ 

ေလဵလုဳဵစပ် သဳုဵချြ်ညီ ြာရန်စည်ဵြို ေလျှောခဴျရြခင်ဵ  

နှင်ဴပတ်သြ်၍- 

 ေလဵလဳုဵစပ်ဆုိသည်ဴအတုိင်ဵ 

ြုိယ်ေြပာချင်တာြုိ   စာေလဵလုဳဵ တစ်တွဲတွဲမပီဵ 

ေြပာရရဳုမျှေ ြာရန် ြလည်ဵ  စည်ဵြမ်ဵ 

အကြီဵချင်သာဵ[၁]  

ဟူ၍လည်ဵေြာင်ဵ၊ အိပ်ငိုြ် ေနသူြို လှုပ်ရမ်ဵ 

လိုြ်သလို ြာရန်ြစာဵချင် စိတလ်ည်ဵ ရှိေတာဴ 

ြျွန်မ ကြိုြ်သလိုပဲ  ေရဵခဲဴတာ သိကြတဲ ဴအတိငု်ဵပဲ။[၁] 

ဟူ၍လည်ဵေြာင်ဵ ဖွင်ဴဟရှင်ဵလင်ဵြပခဲဴသည်။ ထိုသုိ္ဓ 

ရှင်ဵြပခဲဴ သညဴ်အတိုင်ဵ ကြည်ေအဵ၏ ြဗျာမျာဵသည် 

သဳုဵချြ်ညီ ြာရန်စည်ဵေလျာမဴှုမျာဵရှိသည်ြို ေတွရ့ 

သည်။မည်သုိ္ဓပင် ဆိုေစြာမူ ကြည်ေအဵ၏ ြဗျာ 

မျာဵသည် ေခတ်ေပ္ဒြဗျာ မျာဵ၏ေရှေ့ြပဵြဖစ်သည်ဟု 

ဆိုပါြဆိုနုိင်သည်ဟု ထင်ြမင် မိပါသည်။ 

ြခုဳငုဳသဳုဵသပ်ချြ် 

ဤစာတမ်ဵသည် ြဗျာဆရာမ ကြည်ေအဵ၏ “တေစ္ဆေ” 

ြဗျာြို ေလဴလာတင်ြပထာဵြခင်ဵ  ြဖစ်ပါသည်။ ဤြဗျာ 

သည် အေတွဵဆန်ဵကြယေ်သာ အထင်ရှာဵဆုဳဵ ြဗျာ 

တစ်ပုဒ် ြဖစ်ပါသည်။ သာမန်မိန်ဵြေလဵမျာဵ မေတွဵရဲ 

မေရဵရဲေသာ အေကြာင်ဵအရာြို  ေပ္ဒလွင်ေအာင် ေရဵဖဲွ ့

ထာဵေသာ ြဗျာတစ်ပုဒ်ြဖစ်သည်။ စိတတ်ွင်ဵရှိ မှတ်ထင် 

လှုပ်ရှာဵမှုြို ေပ္ဒလွင်ေအာင် အမိအရ ဖွဲဆ့ိုထာဵသည်။ 

ြဖတ်ြနဲ ြဖတ်ြနဲ မတည်မမငိမ် ေြပာင်ဵလဲ လှုပ်ရှာဵေန 

ေသာ စိတခ်ဳစာဵချြ် ေပ္ဒလွင်ေအာင် ြာရန်သစ် 

ယထူာဵ၍ စြာလုဳဵသစ်မျာဵ တွစဲပ်ဆန်ဵသစ် ထာဵသည်။  

ထို္ဓေကြာင်ဴ “တေစ္ဆေ” ြဗျာမှာ  အေကြာင်ဵအရာ 

အရေရာ အေရဵ အဖွဲပ့ိုင်ဵ ဖွဲဆ့ိုပုပဳါ ထူဵြခာဵေပ္ဒလွင် 

ခဲဴသည်။ အထူဵစွဲမြ် နှစ်သြ်သူမျာဵရှိသြဲဴသုိ္ဓ ေရှဵရုိဵ 

အစဉအ်လာ ြဗျာ စည်ဵြမ်ဵြို ရဲတင်ဵစွာ လမ်ဵခွဲ 

သည်ဟု ယဆူြာ အြပစ် တင်သူမျာဵလည်ဵ ရှိခဲဴသည်ဟု 

ဆိုကြသည်။ သုိ္ဓေသာ် ကြည်ေအဵ၏ ြဗျာမျာဵသည် 

ြမန်မာစာေပ နယပ်ယ်တွင် မာဵမာဵမတ်မတ် 

ရပ်တည်နိုင်မပီဵ ေအာင်ြမင် ေြျာက်ြာဵ ခဲဴသည်ဟု 

ဆိုချင်ပါသည်။ ေခတ်သစ်ြဗျာမျာဵ၏ ေရှေ့ြပဵ 

ဟုလည်ဵဆိုနိုင်ပါသည်။ 

နိဂုဳဵ 

ဤစာတမ်ဵသည် ကြည်ေအဵ၏ အေတွဵစိတြ်ူဵနှင်ဴ 

ြာရန်စနစ် ထူဵြခာဵချြ်ြိုသာ ေလဴလာတင်ြပ ခဲဴြခင်ဵ 

ြဖစ်ပါသည်။ ထိုေခတ်အခါြ ကြည်ေအဵ၏ ြဗျာ 

မျာဵသည် ြဗျာစည်ဵ ေလျာလဴွန်ဵ၍ အဖတ်ရ ေထာင်ဴ 

ေသာလ်ည်ဵ အေကြာင်ဵအရာနှင်ဴ အစပ်အဆို ဟန်ချြ်ညီ 

သြဖင်ဴ  ထင်ရှာဵ ခဲဴေလသည်။ ေနှာင်ဵလူတို္ဓြ 

ဤနည်ဵလမ်ဵ ြိုလိုြ်၍ ေချာင်ချိသည်၊ လွတ်လပ်သည် 

ဟုယူဆြာ ြာရန်ေလျာဴ ြာရန်မဲဴြဗျာမျာဵြို ေရဵဖဲွ ့

ခဲဴကြသည်။ ယေန္ဓေခတ်တိုင် ထိုနည်ဵြို အသဳုဵြပုခဲဴကြ 

သည်ဟု ဆိုချင်ပါသည်။ 

ြျမ်ဵြုိဵစာရင်ဵ 

[၁]ကြည်ေအဵ။ (၁၉၉၂)။ ကြည်ေအဵ၏ြဗျာမျာဵ။ ရန်ြုန်၊ 

အာဵမာန်သစ်စာေပ။  

[၂]စာတည်ဵအဖွဲ။့ ြပန်ကြာဵေရဵနင်ဴှ ြပည်သူ္ဓဆြ်ဆဳေရဵ 

ဦဵစီဵဌာန (ရုဳဵ ချုပ်)။ (၂၀၁၃)။ နစှ်ဆယ်ရာစု ြမန်မာ စာေရဵ 

ဆရာမျာဵနှင်ဴစာစုစာရင်ဵ။ ရန်ြုန်၊ ပညာေရွှေတာင် 

စာအုပ်တုိြ်။ 

[၃]ေဇာ်ဂျီ။ (၂၀၀၄)။ ရသစာေပအဖွင်ဴနှငဴ်နိဒါန်ဵ။ ရန်ြုန်၊ 

စိတ်ြူဵချိုချိုအနပုညာ။ 

[၄]တာရာ၊ဒဂုန်။ (၁၉၆၇)။ စာေပသေဘာတရာဵ စာေပေဝဖန် 

ေရဵ စာေပလှုပ်ရှာဵမှု။ ရန်ြုန်၊ နုဳသာတုိြ်။ 

[၅]တင်မိုဵ။ (၂၀၁၇)။ ပင်လယ်မျာဵြို ြဖတ်သန်ဵြခင်ဵ။ ရန်ြုန်၊ 

စိတ်ြူဵချိုချိုပုဳနိှပ်တုိြ်။ 

[၆]တင်ေမာင်ေဌဵ၊ ဦဵနင်ဴှအမျာဵ။ (၁၉၈၃)။ ြမန်မာြဗျာ 

စာတမ်ဵမျာဵ (ပထမတဲွ)။ ရန်ြုန်၊ စာေပဗိမာန်ပဳုနိှပ်တုိြ်။ 

[၇]ထွန်ဵြမင်ဴ၊ ဦဵ။ (၂၀၁၄)။ ပါဠိသြ်ေဝါဟာရအဘိဓာန်၊(ဒု-

ကြိမ်)။ ရန်ြုန်၊ စာေပေလာြပုဳနိှပ်တုိြ်။ 

[၈]ြမန်မာစာအဖွဲ။့ (၁၉၉၁)။ ြမန်မာအဘိဓာန်၊(ပ-ကြိမ်)။ 

ရန်ြုန်၊ ဖုိတုိလစ်သိုပုဳနိှပ်တုိြ်။ 
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သာစာတ်ြဖငဳ် ကဗျါကာီ ူရဴဖွေ့သည်။ အတာတ်သမာီင်ဴ ရှာ 

ပီဂဲြပည်၏ ဂီဏ်ရည်ကာီ ဇါတာမါန် ထက်သန်ူစလာီူသါ 

အူတွဴ ပီဲရာပ်တာီြ့ဖငဳ် ူဖါ်ြပထါဴသည်ကာီ စါူပ 

အကာီဴအကါဴ မျါဴြဖငဳ် ူဖါ်ထီတ်တင် ြပထါဴပဪသည်။ 

ူသါေဳျက်ူဝဪဟါရမျါဴ - ပီဂဲ၊ ဖန်တိဴ ၊ စစ်သည်၊ 

သါသနါ၊ စာတထ်ါဴ။ 

နာဒဪန်ဴ 

ူေတ်စမ်ဴစါူပူလါကကာီ ဦဴူဆါင်ေေဳသု တစ်ဦဴ 

ြဖစ်ူသါ ဆရါ ူဇါဂ်ျိသည် ူရှဴူေတ် ပီဂဲြပည် 

ကဗျါတွင် နာီင်ငဲကာီ တည်ူထါင်ေေဳူသါ မင်ဴနှငဳ် ြပည်သု 

တာီ၏့ စည်ဴလီဲဴ ညိညွတ်ူသါ ဂီဏ်ရည်ကာီ ူဖါ်ြပရင်ဴ 

ူနှါင်ဴလုတာီ့အါဴ မျာုဴေျစ်စာတ်နှငဳ် ဇါတာမါန်ကာီ နှိုဴူဆါ် 

ူပဴေေဳသည်။ 

ူရှဴူေတ် ပီဂဲြပည်ကဗျါကာီ ဖန်တိဴ ပီဲူဖါ် ူရဴဖွေ ့

ရါတွင် ပီဂဲဧကရါဇ်နာီင်ငဲကာီ တည်ူထါင်ေေဳူသါ 

အူနါရ်ထါမင်ဴ၊ ြမန်မါဳသမာီင်ဴတွင် စါတင်ေေဳရူသါ 

သုရေူကါင်ဴူလဴဦဴ၊ လက်ရဲီဴရည် နှလီဲဴရည်တာီ့နှငဳ် 

ြပည်ဳစီဲေေဳူသါ ပီဂဲ စစ်သည်မျါဴနှငဳ် တစ်စာတတ်စ်ဝမ်ဴ 

ညိညါေေဳူသါ ြပည်သုမျါဴ၊ သါသနါထနွ်ဴလင်ဴူအါင် 

ူဆါင်ရွတ်ေေဳူသါ ရှင်အရဟဲတာီ့ကာီ အဓာက 

ဇါတ်ူဆါင်မျါဴအြဖစ် ထည်ဳသွင်ဴ ူရဴဖွေသ့ည်။  

ကဗျါတွင် စါဆာီသည် ပကတာ အရှာြမင်ကွင်ဴကာီ 

ြပန်လည် ပီဲူဖါ်ြေင်ဴ မျာုဴမဟီတ်ဘေ ေဲစါဴမှု အသာတစ်ေီမှ 

ြဖစ်ူပါ် လါူသါ ေျိဴ ကျူဴအဳဲကသဖွယ်၊ ူလဴစါဴ 

ဂီဏ်ယုဖွယ် နှစ်သက်ြေင်ဴ ရသတစ်ေီကာီပဪ ပဪဝင်ူ အါင် 

ပီဲူဖါ်ူရဴဖွေ ့ထါဴပဪသည်။ 

၁။ ပီဂဲြပညန်ှငဳ်စါဆာီဆရါူဇါ်ဂျိ 

ပီဂဲမမာုသ့ည် ဧရါဝတိြမစ်၏ အူရှ့ဘက်ကမ်ဴ 

ူပါ်တွင် တည်ရှာူသါ ူရှဴူဟါင်ဴ မမာု့ူ တါ် ြဖစ်သည်။ 

ဧရါဝတိ ြမစ်၏ အူနါက်ဘက်ကမ်ဴတွင် 

တန့်ကကည်ူတါင်ရှာသည်။ ပီဂဲမမာု၏့ ူတါင်ဘက်တွင် 

တုဴရွင်ဴူတါင်ကကိဴ ရှာသည်။ ြမန်မါတာီ့၏ ူရှဴူဟါင်ဴ 

မမာု့ူ တါ်ြဖစ်ူသါ ပီဂဲမမာု့သည် မမာု့အဂေဪရပ်မျါဴနှငဳ် လည်ဴ 

ြပည်ဳစီဲေေဳသည်။  

ြမန်မါတာီ့၏ ယဉ်ူကျဴမှု အဆင်ဳအတန်ဴ၊ ဘါသါ၊ 

စါူပ စသည်တာီ့သည် ပီဂဲူေတ် ကတည်ဴကပင် 

စတင်ေေဳမပိဴ အစဉ်အလါူကါင်ဴမျါဴ ရှာေေဳသည်။  

 ပီဂဲနှင်ဳပတ်သက်၍ ြမန်မါဳစွယ်စီဲကျမ်ဴတွင် - 

 " ပီဂဲူေတ်တွင် ြမန်မါတာီ့၏ ယဉ်ူကျဴမှု  

  အဆင်ဳအတန်ဴ မည်မျှတာီဴ တက်ူနသည်ကာီ 

  သါဓကြပုလျက်ရှာသည်။ ပီဂဲသု၊ ပီဂဲသါဴ 

  တာီ့၏စာတဓ်ါတ်၊ အယုအဆ၊ အီပ်ေျုပ်ပီဲစနစ် 

  တာီ့ကာီူဖါ်ြပူသါ ူကျါက်စါူပဪင်ဴ ူြမါက် 

  မျါဴစွါလည်ဴ ယေီတာီင်ရှာူနူသဴသည်" [၈] 

ူစတိပီထာီဴမျါဴနှငဳ် သါသနါထနွ်ဴပူသါ ပီဂဲ 

ြပည်တွင် စါဴနပ်ရာက္ခါလည်ဴ ူပဪမျါဴ ကကယဝ်လှသည်။ 

မင်ဴနှငဳ် ြပည်သုတာီ့သည် လက်တွေညိကကသည်။ မင်ဴနှငဳ် 

ြပည်သုတာီ့၏ အါဴထါဴရါသည် သုရေူကါင်ဴမျါဴနှငဳ် 

ပီဂဲစစ်သည်မျါဴ ြဖစ်မပိဴ ထာီသုရေူကါင်ဴမျါဴနှငဳ် 

ပီဂဲစစ်သည် မျါဴသည်လည်ဴ လက်ရဲီဴရည်၊ နှလီဲဴ ရည်နှငဳ် 

ြပည်ဳဝူသါသုမျါဴ၊ တာင်ီဴြပည် အူပါ်သစ္စါရှာူသါသုမျါဴ 

ြဖစ်ကကသည်။  
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စါဆာီ ဆရါူဇါဂ်ျိသည် ပီဂဲမမာု့ူ ဟါင်ဴသာီ့ 

အကကာမ်ကကာမ် ူရါက်ေေဳသည်။ ပီဂဲနှင်ဳ ပတ်သက်ူသါ 

သု၏ ေဲစါဴမှုကာီ ူဖါ်ြပရါတွင် - 

 "စါူတွပ့ီဂဲသည် လွမ်ဴစရါမျှသါြဖစ်သည်။ 

  ကာီယ်ူတွပ့ီဂဲသည်ကါဴ ဝမ်ဴူြမါက်စရါ၊ 

  အဲဳဨစရါ၊ အါဴမါန်တက်စရါပင်ြဖစ်ူတါဳ 

  သည်" [၄]  

ဟီ ဆာီထါဴသည်။ စါဆာီ၏ ပီဂဲကာီေျစ်ြမတ်နာီဴြေင်ဴသည် 

ြမန်မါကာီ ေျစ်ြမတန်ာီဴြေင်ဴ ပင် ြဖစ်ပဪသည်။ 

ထာီြ့ပင် ူမါင်ဟီမ်ဝမ်ကလည်ဴ - 

 "ပီဂဲသါဴဘာီဴဘွါဴ ူရှဴြမန်မါကကိဴမျါဴ၏ ပညါ 

  ရည်၊ နှလီဲဴ ရည်၊ လက်ရဲီဴရည်ြပညဳ်ဝမှု တစ် 

  နည်ဴအါဴြဖင်ဳ ပီဂဲသါဴဘာီဴဘွါဴ ူရှဴြမန်မါ 

  ကကိဴမျါဴ၏ စာတထ်ါဴအရါ၊ စာတ်ဓါတ်အရါ၌  

  ြမင်ဳြမတ်ြမင်ဳမါဴြေင်ဴရှာပီဲကာီ ြပန်ူြပါြပေျင် 

   ူသါူကကါင်ဳြဖစ်သည်" [၉] 

ဟီ စါဆာီ၏ ပီဂဲေျစ်စာတက်ာီူဖါ်ြပသည်။  

 ထာီအ့တု မမာီဴူြမကလည်ဴ -  

 "ဆရါကကိဴ၏ ပီဂဲကဗျါမျါဴသည် ူစတနါ 

  လှသည်။ သမာီင်ဴလှသည်။ ထာီအ့တုပင် စါ 

  လည်ဴလှပဪူပသည်" [၇] 

ဟီ စါဆာီ၏ ကဗျါဖန်တိဴ ပီဲ အလှကာီ ူဖါ်ြပ 

ထါဴသည်။  

ပီဂဲကာီေျစ်ူသါ ဆရါူဇါဂ်ျိသည် မည်သုမျှ မကကါဴ 

နာီင်ူသါ ပီဂဲသါဴတာီ့၏ စကါဴသကဲာီ ကကါဴူယါင် 

လါသကေဳသာီ့ ထည်ဝဪေေဳူသါ ပီဂဲ၏ပီဲရာပ်တာီ့ကာီ ြမင်ူယါင် 

လါသည်။ ူရှဴူေတ်ပီဂဲြပည်ကကိဴ၏ ြမင်ကွင်ဴကာီ ေဲစါဴမှု 

အသာနှငဳ်ယဉှ်၍ ဂီဏ်ယုဖွယ၊် ူလဴစါဴ ကကည်ညာုဖွယ် 

အူတွဴကာီ ရသနှစ်သက်ြေင်ဴပဪူအါင် ဖန်တိဴ ူရဴဖွေ ့

သည်။ ရါဇဝင်ပဪ အြဖစ်အပျက်အူကကါင်ဴ အရါတာီ့နှငဳ် 

ထာူတွြ့ဖစ်ူပါ်လါူသါ စါဆာီ၏ေဲစါဴမှုအသာ၊ ထာီေဲစါဴမှု 

အသာနှငဳ် စာတက်ုဴဉါဏက်ာီ မွမ်ဴမဲပီဲူဖါ်ကါ ူရဴဖွေ့ူ သါ 

စါဆာီ၏ ကဗျါဖန်တိဴ ပီဲကာီ ူရှဴူေတ်ပီဂဲြပည် ကဗျါတွင် 

ူတွြ့မင်နာီင်ပဪသည်။  

 

 

၂။ ူရှဴူေတ်ပဂီဲြပည်ကဗျါဖန်တိဴပီဲ 

စါဆာီဆရါူဇါ်ဂျိ၏ ူရှဴူေတ်ပီဂဲြပည် ကဗျါဖန်တိဴ  

ပီဲကာီ အူကကါင်ဴအရါအလာီက် (၃)မျာုဴေွေြေါဴ ူလဳလါနာီင် 

ပဪသည်။  

     (၁) ရါဇဝင်အူကကါင်ဴအရါကာီ အူြေေဲြေင်ဴ 

     (၂) စစ်ူရဴအင်အါဴ ူတါငဳ်တင်ဴမှုကာီ အူြေေဲြေင်ဴ  

     (၃) သါသနါထွန်ဴကါဴမှုနှငဳ် စါဴနပ်ရာက္ခါူပဪမျါဴ       

           မှုကာီ အူြေေဲြေင်ဴ 

ဟု၍ပာီင်ဴြေါဴူလဳလါနာီင်သည်။  

စါဆာီဆရါူဇါ်ဂျိသည် ူေတ်စမ်ဴစါူပူလါကကာီ 

ဦဴူဆါင်ေေဳသု တစ်ဦဴြဖစ်ရါ ကဗျါတွင် အမာနှငဳ် 

သါဴူမါင် တာီ၏့ အူမဴစကါဴသဲ အူြဖစကါဴသဲတာီ့ကာီ 

ပဪထည်ဳသွင်ဴ ူရဴဖွေထ့ါဴြေင်ဴကလည်ဴ ကဗျါဖန်တိဴ ပီဲ 

ထုဴြေါဴမှု တစ်ရပ်ဟီဆာီရမည် ြဖစ်ပဪသည်။ 

၂၊ ၁။ ရါဇဝင်အူကကါင်ဴအရါကာီ အူြေေဲြေင်ဴ 

ြမန်မါအဘာဓါန်တွင် - "ရါဇဝငဟ်ုသည် မင်ဴစဉ် 

မင်ဴဆက်အူကကါင်ဴအရါမှတ်တမ်ဴ"[၁] ဟီအဓာပ္ပါယ် 

ူဖါ်ြပသည်။ စါဆာီ ဆရါူဇါ်ဂျိသည် ူရှဴူေတ်ပီဂဲြပည် 

ကဗျါတွင် ြမန်မါဳရါဇဝင်တွင် သမာီင်ဴမှတ်တမ်ဴရှာေေဳူသါ 

အူနါရ်ထါမင်ဴ လက်ထက်က အူကကါင်ဴအရါကာီ 

အူြေေဲမပိဴ ူရဴဖွေသ့ည်။ ထာီသာီ့ူရဴဖွေရ့ါတွင် အူနါရ်ထါ 

မင်ဴလက်ထက်က အြဖစ်အပျက်တာီ့ကာီ စါဆာီ၏ 

အူတွဴအြမင် စာတက်ုဴနှငဳ်ူပဪင်ဴစပ် ဖန်တိဴ ူရဴဖွေ ့

ထါဴပဪသည်။ 

 စါဆာီသည်ကဗျါ၏ အစတွင် - 

 " ူမါင်တာီ့ကကါဴကီန် ူလါ၊ဳ     

   မယ်တာီ့ကကါဴကီန်ူလါဳ" [၅] 

ဟီအစေျကိါ အူနါရ်ထါမင်ဴူကါင်ဴမင်ဴြမတ်အီပ်စာီဴ 

စဉ်က ပီဂဲြပည်ကကိဴသည် 'ူမါ်စရါူေတ်' ြဖစ်ေေဳပီဲကာီ 

ြပန်လည် တမ်ဴတ ကကည်ညာုနာီင်ူစရန် ပီဲူဖါ်ထါဴသည်။ 

ဘီန်ဴလက်ရဲီဴနှငဳ် ြပည်ဳစီဲသည်ဳအြပင် ေမ်ဴနါဴ ထည်ဝဪ 

ေေဳူသါ အတာတ်ူေတ် ပီဂဲြပည်ကကိဴသည် ရတနါူရွှေူငွ 

မျါဴ ူပဪမျါဴကကယဝ်ေေဳသည်။ မင်ဴူကါင်ဴမင်ဴြမတ် 

အီပ်စာီဴ ေေဳြေင်ဴ ူကကါငဳ် ေမ်ဴနါဴထည်ဝဪေေဳူသါ တာင်ီဴြပည် 

ကကိဴကာီ စာတဘ်ဝင်တွင် မှန်ဴဆ၍ ကကည်ညာုူစလာီသည်။ 

မင်ဴကကိဴ၏ ဘီန်ဴတန်ောီဴကကိဴြမတ်မှုူကကါငဳ် သုရေူကါင်ဴ 

ူလဴဦဴတာီ့ ူပါ်ထွန်ဴေေဳသည်။ ထာီသုရေူကါင်ဴူလဴဦဴတာီ့ 

သည်လည်ဴ တာီင်ဴြပည်ကာီ ေျစ်ြမတ်နာီဴူသါ သုမျါဴြဖစ် 
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ူကကါင်ဴ ရါဇဝငပ်ဪ အူကကါင်ဴအရါ တာီ့ကာီ ထည်ဳသွင်ဴ 

ူရဴဖွေ ့ထါဴသည်။  ကဗျါတွင် - 

 " ရါဇဝငမ်ှါ စါတင်လာီ့ကကူဴေေဳကက 

  ငူထွရုဴ လီဲဴလက်ဖက် 

  ူညါင်ဦဴနယ် ကာီူရွှေဖိဴ 

  ူရွှေထိဴူလါင်ဴမင်ဴကျန်စစ် 

  ထိမထင်ူအါင် ြပည်ေွင်ကာီေျစ်ေေဳကက " [၅] 

ဟီ ူရဴဖွေထ့ါဴသည်။ ပီဂဲသုရေူကါင်ဴမျါဴ ြဖစ်ကကသညဳ် 

ကျန်စစ်သါဴ၊ ငူထွရုဴ၊ ငလီဲဴလက်ဖက်၊ ူညါင်ဦဴဖိဴ 

ဟုူသါ သုရေူကါင်ဴူလဴဦဴတာီ့သည် စစ်သည်ူလဴ 

သာန်ဴအင်အါဴနှငဳ် ညိမျှူသါ သုရေူကါင်ဴမျါဴအြဖစ် 

ြမန်မါဳရါဇဝင်သမာီင်ဴတွင် ထင်ရှါဴူသါ အူကကါင်ဴ 

အရါကာီ ထည်ဳသွင်ဴူရဴဖွေသ့ည်။ ထာီသုရေူကါင်ဴူလဴ 

ဦဴတာီ့သည် တာင်ီဴြပည်ကာီေျစ်ရါတွင် 'ထိမထင်ူအါင်' 

ေျစ်ကကသည် ဟုူသါ စါဆာီ၏ စကါဴလီဲဴ ူရွဴေျယ်သဲီဴ 

မှုက ေျစ်ြေင်ဴ၏အနက်ကာီ မျါဴစွါတါသွါဴ ူစပဪသည်။ 
ထာီအ့တု အူနါရ်ထါမင်ဴ လက်ထက်တွင် ူပါ်ထွန်ဴ 

ေေဳူသါ သုရေူကါင်ဴတာီ့၏ စွမ်ဴရည်နှငဳ် မာမာတာီင်ဴြပည် 

အူပါ်ထါဴူသါ စာတထ်ါဴ ေဲယုေျက်တာီ့သည် ေျိဴ ကျူဴ 

ူလဴစါဴဖွယ် ြဖစ်တည်လါရသည်။ အတာတ်ူေတ် 

ူဟါင်ဴမှ ပီဂဲြပည်ကကိဴသည် ူလဴစါဴဂီဏ်ယုဖွယ၊် 

ဇါတာမါန် တက်ကကဖွယ် ြပည်ကကိဴြဖစ်ပဪသည်။ 

၂၊ ၂။ စစ်ူရဴအငအ်ါဴ ူတါင်ဳတင်ဴမှုကာီ 

အူြေေဲြေင်ဴ 

စါဆာီဆရါူဇါ်ဂျိသည် ပီဂဲစစ်သည်တာီ့၏ လက်ရဲီဴ 

ရည်၊ နှလီဲဴရည် ြပည်ဳဝပီဲကာီလည်ဴ ကဗျါတွင်ထည်ဳသွင်ဴ 

ပီဲူဖါ်သည်။  

ရေစွမ်ဴသတ္တာနှငဳ် ြပည်ဳစီဲူသါ ပီဂဲစစ်သည်ူတါ် 

တာီ့သည် ဘီရင်မင်ဴြမတ်နှငဳ် သုရေူကါင်ဴမျါဴ ကေဳသာီ့ပင် 

စစ်ူရဴ စွမ်ဴရည် ြပည်ဳဝသုမျါဴြဖစ်ကကသည်။ ြမန်မါဳပာီင် 

နက်တစ်ေွင် ရန်လာလီါူသါ ရန်သုအူပဪင်ဴကာီ ေျာု ဴဖေဳ 

ဖျက်ဆိဴတာီက်ဖျက် နာီင်စွမ်ဴရှာသည်။ ပီဂဲတပ်ူတါ်ကကိဴ 

သည် တာကီ်ပွေတာီင်ဴကာီ ူအါင်နာီင်ေေဳသည်။ ူအါင်စည် 

ူအါင်ူမါင်ဴမျါဴ တိဴေတ်ကါ ူအါင်လဲမျါဴ လွှေငဳ်ထု၍ 

ြပည်ူ တါ်ြပန် လါူသါ ပီဂဲတပ်ူတါ်ကကိဴကာီ 

ပီဂဲသါဴတာီ့သည် အါဴရ ဝမ်ဴသါစွါ ကကာုဆာေီေဳကကသည်။  

စါဆာီ ဆရါူဇါဂ်ျိသည် ပီဂဲစစ်သည်တာီ့၏ ပီဲရာပ်ကာီ 

ူဖါ်ြပရါတွင် - 

 

 " ရေစစ်တပ်ြေဲအရဲ   ြမန်မါနဳယတ်စ်ရာီဴ 

   ရန်ထာထီာီကာီ ရန်လာီလျှင်ေျာုဴေေဳ၍ 

   မမာုရ့ာီဴြမငဳ်ူြပပီဂဲ ရေစစ်တပ်အြပန်မှါ  

   ူအါင်လဲူတွူရါင်ပျဲြမူဴကါပဪဳ 

   တပ်ဦဴမှါတေျိေျိနေ့ ူရွှေူအါင်စည်  

   ူအါင်သဲညှင်ဴလာီက်ူတါဳ " [၅] 

ဟ ီ ူဖါ်ြပူရဴဖွေသ့ည်။ အတာတ်ူေတ်က ပီဂဲစစ်သည် 

တာီ၏့ စစ်ရည်စစ်ူသွဴမှါ ဇါတာမါန်တက်ဖွယ် ပီဲူပါ် 

လါရသည်။ 

စါဆာီ ဆရါူဇါဂ်ျိသည် ူရှဴူေတ်ပီဂဲြပည် 

ကဗျါတွင် မာေင်နှင ူအါင်ပွေြပန် သါဴူမါင် စစ်သည် 

တာီ၏့ အြပန် အလှန် အူမဴစကါဴ အူြဖစကါဴတာီ့ြဖငဳ် 

ပီဂဲစစ်သည်တာီ့၏ ဂီဏ်ရည်ကာီလည်ဴ ြမင်သါူအါင် 

ပီဲူဖါ်ူရဴဖွေသ့ည်။  ပီဂဲစစ်သည်တာီ့၏အသွင်ကာီ ူဖါ်ြပ 

ရါတွင် -  

 " ပေီဲဴနေ့လက်ြပင် ူကျါြေင်ကသဲူေျါင်ဴ 

   တစ်နှစ်တငွ်ဴမျါ ေျက်ေျင်ဴပေူြပါင်ဴူရါဳ" [၅]  

ဟ ီမာေင်၏ အဳဲကသဂီဏ်ယုဟန်၊ 

 " ပီဂဲမှါူမွဴ ပီဂဲူသွဴမာီ့ 

    အူလဴမမှု အသက်ပင်လှူေေဳူပဪဳ 

    ြပည်သုသက်စွန့်     

    လက်ရီဲဴအင်သည်တစ်အါဴနေ့ 

    ဘယတ်ာငီ်ဴြေါဴသါဴဝဳဲမတီဲဴ " [၅] 

ဟုူသါ စစ်သည်သါဴူမါင်၏ ဝဲဳကကါဴသဲ၊ 

 " ယါလက်ရီဲဴငေဳြပင် နှလီဲဴ မှါြဖူစင်ကကယန်ေ့ 

    လုတွင်ကျယ် ပီဂဲသါဴူတွတာီ့ 

    ကာီယဳ်အါဴကာီ ကာီယ်ယီဲကာီဴကါပဪဳ 

    ကာီယဳ်မျာုဴဂီဏ် တစ်မါန်တက်ူပလာမ်ဳ 

    ဓါဴထက်တေဳ ပီဂဲမှါ " [၅] 

စသည်ဳ ပီဂဲစစ်သည်တာီ့၏ စာတထ်ါဴေဲယုေျက်ကာီ 

စါဆာီသည် ကကါဴူယါင်လါူအါင် အသဲကာီပဪထည်ဳသွင်ဴ 

ဖန်တိဴ ူရဴဖွေ ့ ထါဴသည်။ ဂီဏ်ယု ူလဴစါဴဖွယ် 

ူကါင်ဴူသါ ပီဂဲြပည်ကကိဴ၏  စစ်ူရဴအင်အါဴ 

ူတါငဳ်တင်ဴ ောီင်မါမှုကာီ ရီပ်လီဲဴူပါ်လါူအါင် ပီဲူဖါ် 

ဖန်တိဴ နာီင်မှု စွမ်ဴရည်ပင် ြဖစ်သည်။ 
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၂၊ ၃။ သါသနါ ထွန်ဴကါဴမှုနငှ်ဳ စါဴနပ်ရာက္ခါ 

ူပဪမျါဴ မှုကာ ီအူြေေဲြေင်ဴ 

စါဆာီဆရါူဇါ်ဂျိသည် ပီဂဲြပည်ကကိဴ၏ သါသနါ 

ထွန်ဴကါဴေေဳပီဲကာီ ကဗျါတွင် ထည်ဳသွင်ဴ ပီဲူဖါ်သည်။  

အူနါရ်ထါမင်ဴ စတင် တည်ူထါင်ေေဳူသါ ပီဂဲ 

ဧကရါဇ် နာီင်ငဲူတါက်ကိဴတွင် သါသနါထွန်ဴကါဴေေဳ 

ပဪသည်။ ရှင်အရဟဲမူထရ်ြမတ်၏ ဆီဲဴမသွန်သင်မှုကာီ 

ေဲယရုင်ဴ ပီဂဲသါဴတာီ့သည် ဗီဒ္ဓ၏ သါသနါူတါ်ကာီ 

ယီဲကကည်သက်ဝင် ကကသည်။ ဘီရါဴတည်၊ ူကျါင်ဴ 

ူဆါက်ကကသည်။  ကီသာီလ်ြပုကကသည်။ သါသနါနှငဳ် 

ဆက်နွယ်ူ သါ ပွေသဘင်မျါဴ ကျင်ဴပကကသည်။ 

စါဴနပ်ရာက္ခါူပဪမျါဴ ကကယဝ်မပိဴ အာမ်ူစျဴ သဘင်နှငဳ် 

လည်ဴ ြပည်ဳစီဲသည်။  ထာီသာီ့ူသါ ပီဂဲြပည်ကကိဴ၏ 

အသွင်ကာီ - 

 " ူစတိနေ့တန်ူစါင်ဴ ဆည်ူေျါင်ဴနေ့စပဪဴနဲှ 

   ူရွှေူပဪက္ကဲြပည်တစ်ူကကါမှါ         

   ူပဪေျင်တာီင်ဴူပဪတေြဳပင် 

   ဝူြပါတေသဳါသနါ  

   ူေဪင်ဴူလါင်ဴသဲ ညဲမစေရယန်ေ့ " [၅] 

ဟီ ကဗျါဖတ်သု၏ စာတမ်ျက်စာတင်ွ ြမင်ူယါင်လါ 

ူအါင် ပီဲူဖါ် ူရဴဖွေထ့ါဴသည်။ သါသနါ စည်ပင်မှု၏ 

ြပယီဒ်ြဖစ်ူသါ ူစတိ၊ တန်ူစါင်ဴမျါဴကာီ သါမက 

စါဴနပ်ရာက္ခါ ကကယဝ်မှု၏ ြပယဒီ်ြဖစ်ူသါ ဆည်၊ ူေျါင်ဴ၊ 

စပဪဴနဲှ တာီ့သည် 'ူပဪေျင်တာီင်ဴူပဪ' ူကကါင်ဴ ပီဲူဖါ် 

ူရဴဖွေမ့ှုက ကဗျါဖတ်သု၏စာတက်ာီ ယကုျုဲဴနာီင်ူသါ 

ပီဲူဖါ်မှု တစ်ရပ်ပင် ြဖစ်ပဪသည်။ 

ထာီြ့ပင် ူရှဴူေတ်ပီဂဲြပည်ကကိဴတွင် မင်ဴနှငဳ် ြပည်သုတာီ့ 

တစ်စာတတ်စ်ဝမ်ဴတည်ဴ နာီင်ငဲ စည်ပင် သါယါူရဴ၊ 

သါသနါ စည်ပင် ထွန်ဴကါဴူရဴအတွက် ူဆါင်ရွက် 

ေေဳကကပီဲကာီ ပီဲူဖါ် ဖန်တိဴ ူရဴဖွေ့ထါဴသည်။ ကဗျါတွင် - 

 " လယတ်ွင်ဴသါဴ ြပည်ူတါသ်ါဴ 

    အသည်သါဴ မင်ဴမှုထမ်ဴ 

    တစ်စာတ်ဝမ်ဴ တစ်လက်ညိ 

    ြပည်ူရဴကာီမပာုင်တုေျိူတါဳ " [၅] 

ဟီ မင်ဴနှငဳ်ြပည်သုတာီ့ တစ်စာတတ်စ်ဝမ်ဴတည်ဴ ညိညါ 

ကကပီဲကာီ ပီဲူဖါ် ူရဴဖွေထ့ါဴသည်။ ူရှဴူေတ်ပီဂဲြပည်တွင် 

နာီင်ငဲသါဴအါဴလီဲဴတာီ့သည် တစ်စာတတ်စ်ဝမ်ဴ တည်ဴ 

ညိညွတ်ေေဳကကသည်ကာီ ကဗျါဖတ်သု၏ စာတတ်ွင် 

ြမင်ူယါင် ရင်ဴ ကကည်နုဴြေင်ဴ ဟုူသါ ေဲစါဴမှုအသာကာီ 

ြဖစ်ူပါ်လါ ူအါင် ဖန်တိဴ နာီင်မှုသည် စါဆာီဆရါ 

ူဇါဂ်ျိ၏ စွမ်ဴရည် တစ်ရပ်ပငြ်ဖစ်ပဪသည်။ 

စါဆာီဆရါူဇါ်ဂျိသည် "ဤကမ္ဘါမှါ ြပည် 

ြမန်မါရယလ်ာီ့ ဝင်ဴေေဳ '' ရူသါ ူရှဴူေတ်ပီဂဲြပည်ကကိဴ 

၏ဂီဏ်ရည်ကာီ ူနှါင်ဴလုတာီ့ ူလဴစါဴအါဴကျ ဂီဏ်ယု 

ူစရန်ူရဴဖွေန့ာီင်ေေဳသည်။ ထာီမျှမက ကဗျါဖတ်သု၏ရသ 

အူတွဴက အသာစာတက်ာီ လှုပ်နှိုဴနာီင်ူအါင်လည်ဴပီဲူဖါ် 

ူရဴဖွေန့ာီင်ေေဳသည်။ 

၃။ ူရှဴူေတ်ပဂီဲြပညက်ဗျါနှငဳ်ူရဴဟန် 

ူရဴဟန်ဟုသည် ူနရါတကျသဲီဴထါဴူသါ 

စကါဴလီဲဴမျါဴ ြဖစ်သည်ဟီ အာီင်ဴရစ် စါူရဴဆရါ 

ဆွစ်[၂]က ဖွင်ဳဆာီသည်။ ဆရါကကိဴ ပိမာီဴနင်ဴက စါူရဴြေင်ဴ  

အတတ်ပညါ နှငဳ်ပတ်သက်၍ စါကာီူရဴူသါ 

အတတ်မဟီတ၊် စာတ် ကာီူရဴူသါ အတတ်ြဖစ်သည်[၂] 

ဟီမာန့်ဆာီသည်။ စါဆာီသည် ကဗျါတစ်ပီဒ်ကာီ ဖန်တိဴ  

ူရဴဖွေရ့ါတွင် ူရဴသည်ဳ အူကကါင်ဴအရါ၊ ူရဴသု၏ 

ရည်ရွယေ်ျက် သူဘါထါဴ၊ ူရဴသုနှငဳ်ဖတ်သုတာီ့ 

ဆက်သွယမ်ှု၊ ပတ်ဝန်ဴကျင်အူြေ အူနမျါဴ စသည်ြဖငဳ် 

ဆက်စပ်မှု နယပ်ယ်သည် ကျယ် ဝန်ဴသည်။ 

ဆရါူဇါဂ်ျိ၏ ူရဴဟန်ကာီ ူလဳလါပဪက 'စဲ' အြဖစ် 

သဲီဴူလဳရှာူသါ ဘါသါစကါဴ၏ သွင်ြပင်နှငဳ်မတု ဘေ 

'ူရဴဟန်စဲူသွမှု' မျါဴကာီူတွြ့မင်နာီင်သည်။ ထာီသာီ့ 

ူရဴဟန်စဲ ူသွမှုမျါဴက စါဆာီ၏ူရဴဟန်ပင်ြဖစ်သည်။ 

 ဆရါူဇါဂ်ျိ၏ ူရှဴူေတ်ပီဂဲြပည်ကဗျါတွင် - 

 (၁) စကါဴသဲစဲူသွြေင်ဴ 

 (၂) စကါဴလီဲဴဖွေပ့ီဲစဲူသွြေင်ဴ 

 (၃) ထုဴြေါဴူသါအသဲီဴမျါဴ 

ဟု၍ ပာီင်ဴြေါဴူလဳလါနာီင်ပဪသည်။ 

၃၊ ၁။ စကါဴသဲစဲူသွြေင်ဴ 

 စကါဴသဲစဲူသွြေင်ဴ ဟုသည် ''စကါဴလီဲဴ၏အစာတ် 

အပာီင်ဴမျါဴကာီ လာီသလာီူဖျါက်သဲီဴြေင်ဴ၊ ထပ်တာီဴ သဲီဴြေင်ဴ၊ 

ကါရန်လာကီ်ူအါင် သရသဲူြပါင်ဴသီဲဴြေင်ဴ၊ စကါဴလီဲဴ 

တစ်လီဲဴ ၏ ူရှ့ူ နါက် ဗျည်ဴသရသဲမျါဴူနရါ လေလှယ် 

သဲီဴြေင်ဴ တစ်နည်ဴလည်ဴ သဲီဴရာီဴသဲီဴစဉ်မှ ူသွဖည် 

သဲီဴူသါနည်ဴမျါဴ''[၂] ြဖစ်သည်။ ထာီစဲူသွမှုမျါဴကာီ 

စါဆာီဆရါူဇါ်ဂျိ၏ ကဗျါတွင် ူတွရ့ပဪသည်။  
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ကဗျါတွင် - 

 " ငူထွရုဴ လီဲဴလက်ဖက်" 

တွင် 'ငလီဲဴလက်ဖက်' ကာီ အစသဲ 'င' ကာီ ူဖျါက်၍ 

'လီဲဴလက်ဖက်' ဟီ သဲီဴြေင်ဴ၊ 

 " ူန့တာီင်ဴပေ ူတါင်ဴရတယ"် 

တွင် 'ဆီူတါင်ဴ' ကာီ အစသဲ 'ဆီ' ကာီ ူဖျါက်၍ 'ူတါင်ဴ' 

ဟီသဲီဴြေင်ဴ၊ 

 "သါဴလှတွက်တါ" 

တွင် 'အတွက်' ကာီ အစသဲ 'အ' ကာီ ူဖျါက်၍ 'တွက်' 

ဟီသဲီဴြေင်ဴ၊ 

 "ူနါင်မျါဴြဖငဳ် ပုပဪနေ့" 

တွင် 'မပ'ု ကာီ အစသဲ 'မ' ကာီ ူဖျါက်၍ 'ပု' ဟီသဲီဴြေင်ဴ၊ 

 "ကာီယဳ်အါဴကာီ ကာီယ်ယဲီကာီဴကါပဪဳ" 

တွင် 'အါဴကာီဴ' ကာီ အစသဲ 'အါဴ' ကာီ ူဖျါက်၍ 'ကာီဴ' 

ဟီသဲီဴြေင်ဴ၊ 

 "ဝူြပါတေသဳါသနါ" 

တွင် 'သါယါဝူြပါ' ကာီအစသဲ 'သါယါ'ကာီ ူဖျါက် ၍ 

'ဝူြပါ' ဟီ သဲီဴထါဴသည်မျါဴကာီ ူတွြ့မင်နာီင်ပဪ သည်။ 

ထာီအ့တုပင် အဆီဲဴသကဲာီ ူဖျါက်၍သဲီဴူသါ 

အသီဲဴမျါဴ ကာီလည်ဴ ထည်ဳသွင်ဴူရဴဖွေထ့ါဴသည်။ 

 " ဘဝင်မှါ အြမင်မှန်ဴကါူပဪဳ" 

တွင် 'မှန်ဴဆ' ကာီ အဆီဲဴသဲ 'ဆ' ကာီ ူဖျါက်၍ 'မှန်ဴ' 

ဟီသဲီဴြေင်ဴ၊ 

 " စါတင်လာီ့ ကျူဴေေဳကက" 

တွင် 'ကျူဴရငဳ်' ကာီ အဆီဲဴသဲ 'ရငဳ်' ကာီ ူဖျါက်၍ 'ကျူဴ' 

ဟီသဲီဴြေင်ဴ၊ 

 " အမယမ်င်ဴ ထွါဴလာီက်တါ" 

တွင် 'ထွါဴကျာုင်ဴ' ကာီအဆီဲဴသဲ 'ကျာုင်ဴ' ကာီူဖျါက်၍ 

'ထွါဴ' ဟီသဲီဴြေင်ဴ၊ 

 "ေျက်ေျင်ဴပေ ူြပါင်ဴူရါဳ" 

တွင် 'ူြပါင်ဴလေ' ကာီ အဆီဲဴသဲ 'လေ' ကာီ ူဖျါက်၍ 

'ူြပါင်ဴ' ဟီသဲီဴြေင်ဴ၊ 

 "ရန်လာလီျှင် ေျာုဴေေဳ၍" 

တွင် 'ေျာု ဴဖျက်' ကာီ အဆီဲဴသဲ 'ဖျက်'ကာီ ူဖျါက်၍ 'ေျာု ဴ' 

ဟီသဲီဴြေင်ဴ၊ 

 "ူပဪေျင်တာီင်ဴ ူပဪတေြဳပင်" 

တွင် 'ူပဪမျါဴ' ကာီ အဆီဲဴသဲ 'မျါဴ' ကာီ ူဖျါက်၍ 'ူပဪ' 

ဟီသဲီဴြေင်ဴ၊ 

 "မူလဴူမါင် ေျစ်မမငိဴနာီင်ဘီ" 

တွင် 'မငိဴူငွ'့ ကာီ အဆီဲဴသဲ 'ူငွ'့ ကာီ ူဖျါက်၍ 'မငိဴ' ဟီ 

သဲီဴြေင်ဴတာီ့သည် စကါဴသစဲဲူသွ၍ သဲီဴထါဴူသါ 

အသီဲဴမျါဴြဖစ်ပဪသည်။ 

၃၊ ၂။ စကါဴလဲီဴဖွေပ့ီဲစဲူသွြေင်ဴ  

စကါဴလီဲဴဖွေပ့ီဲစဲ ူသွြေင်ဴ  ဆာီသည်မှါ "စကါဴ 

တစ်လီဲဴ  ြဖစ်ူအါင် ထာီစကါဴလီဲဴထက် ပာီ၍ 

ူသဴငယ်ူ သါ အစာတ်အပာီင်ဴမျါဴကာီ ူပဪင်ဴစပ် ဖွေစ့ည်ဴ 

ရါတွင် သဲီဴူနကျ ဖွေစ့ည်ဴပီဲကာီ ူသွဖည်မပိဴ 

ဖွေစ့ည်ဴြေင်ဴ "[၂] ြဖစ်သည်။ 

စါဆာီ ဆရါူဇါဂ်ျိ၏ ူရှဴူေတ်ပီဂဲြပည် ကဗျါတွင် 

စကါဴလီဲဴဖွေပ့ီဲ စဲူသွြေင်ဴမျါဴကာီ ူတွရ့ပဪသည်။ 

ကဗျါတွင် - 

 " ဩ ြပည်ြမန်မါူေတ်ထုဴ" 

တွင် 'ြမန်မါြပည်' ကာီ 'ြပည်ြမန်မါ' ဟီလည်ဴူကါင်ဴ၊ 

 " မမာုရ့ာီဴြမငဳ် ူြပပီဂဲမှါ"  

တွင် 'ပီဂဲြပည်' ကာီ 'ူြပပီဂဲ' ဟီလည်ဴူကါင်ဴ ကဗျါ၏ 

ကါရန် အသဲတာီ့နှငဳ် ကာီက်ညိူအါင် စကါဴလီဲဴအစာတ် 

အပာီင်ဴမျါဴကာီ ူရှ့ူ နါက်ူြပါင်ဴသဲီဴထါဴသည်။ 

ထာီအ့တု - 

 " ူညါင်ဦဴနယ် ကာီူရွှေဖိဴ" 

တွင် 'ူညါင်ဦဴဖိဴ' ကာီ နှစ်ပာီင်ဴေွေ၍ အလယ်မှ 'နယ'် နှင်ဳ 

'ကာီူရွှေ'ကာီ ထည်ဳကါ 'ူညါင်ဦဴနယ် ကာီူရွှေဖိဴ' ဟီ 

လည်ဴူကါင်ဴ၊ 

 "လက်ရဲီဴအငသ်ည်တစ်အါဴနေ"့ 

တွင် 'အင်အါဴ' ကာီ နှစ်ပာီင်ဴေွေ၍ အလယ်မှ 'သည်' နှင်ဳ 

'တစ်' ကာီ ထည်ဳမပိဴ 'လက်ရဲီဴအင်သည်တစ်အါဴ' ဟီ 

လည်ဴူကါင်ဴ သဲီဴူနကျ ဖွေစ့ည်ဴပီဲကာီ ူသွဖည်၍ 

စကါဴလီဲဴ ဖွေထ့ီဲဴ စည်ဴကမ်ဴူဘါင်ကာီ ေျေ့ထွင်ကါ 

စကါဴလီဲဴသစ်ကာီ ဖန်တိဴ  တိထွင် သဲီဴနှုန်ဴ ထါဴသည်ကာီ 

ူတွြ့မင် နာီင်ပဪသည်။ 

၃၊ ၃။ ထုဴြေါဴူသါအသဲီဴမျါဴ 

စါဆာီဆရါူဇါ်ဂျိသည် ကဗျါကာီူရဴဖွေရ့ါတွင် ရာီဴရှင်ဴ 

လွယ်ကုူသါ ူဝဪဟါရမျါဴကာီလည်ဴ ထုဴြေါဴစွါ ထည်ဳ 

သွင်ဴူရဴဖွေထ့ါဴသည်။  
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ကဗျါတွင် ပီဂဲသုရေူကါင်ဴ ူလဴဦဴကာီ ူဖါ်ြပရါ၌ 

'ကျန်စစ်သါဴ' ကာီ - 

 "ူရွှေထိဴူလါင်ဴ မင်ဴကျန်စစ်" 

ဟီ ူဖါ်ြပသဲီဴနှုန်ဴထါဴသည်။ ကျန်စစ်သါဴသည် မင်ဴ 

ူလါင်ဴမင်ဴလျါ ြဖစ်ူကကါင်ဴ သုရေူကါင်ဴ ူလဴဦဴ 

အနက်မှ ေွေထီတြ်ပသည်။ အူနါရ်ထါ လက်ထက် 

အေျာန်ကာီ ူဖါ်ြပရင်ဴ  ကျန်စစ်သါဴ၏ ဂီဏ်ရည်ကာီ 

သာြမင်ူစ သည်။  

ထာီအ့တုပင် ပီဂဲသုရေူကါင်ဴ ူလဴဦဴတာီ့သည် ပီဂဲ 

ြပည်ကကိဴကာီ ေျစ်ြမတ်နာီဴသည်ကာီ - 

 " ငူထွရုဴ လီဲဴလက်ဖက် 

   ူညါင်ဦဴနယ် ကာီူရွဖိဴ 

   ူရွှေထိဴူလါင်ဴ မင်ဴကျန်စစ် 

   ထိမထင်ူအါင် ြပည်ေွင်ကာီေျစ်ေေဳကက"  

ဟီ ူဖါ်ြပသဲီဴနှုန်ဴသည်။ 'ထိမထင်' ဟုူသါအဓာပ္ပါယ် 

သည် 'မူလဴစါဴ၊ မေန့်ညါဴ' ူသါအနက်ြဖစ်ပဪသည်။ 

ထာီသာီ့အနက်ကာီ 'ေျစ်ြေင်ဴ' နှငဳ်တွေဖက်၍ 'တာင်ီဴြပည်ကာီ 

ေျစ်ရါတွင် မည်သုတစ်ဦဴတစ်ူယါက်၏ လွှေမ်ဴမာီဴြေင်ဴ   

ကာီမျှ ူကကါက်ရွဲြ့ေင်ဴ ၊ ေန့်ညါဴြေင်ဴ မရှာဘေ ေျစ်သုမျါဴ' 

ြဖစ်ူကကါင်ဴ အသာမှတစ်ဆငဳ် အူတွဴေဲစါဴမှုကာီ ြဖစ် 

ူပါ်လါူအါင် ထည်ဳသွင်ဴူရဴဖွေထ့ါဴသည်။   

ူဝဪဟါရအသဲီဴမျါဴကာီ ူရွဴေျယ်ဖန်တိဴ ရါတွင် 

ထုဴြေါဴူသါ ဆရါူဇါဂ်ျိသည် မာမာူဖါ်ြပလာီူသါ အ 

နက်ကာီ ကဗျါဖတ်သု ေဲစါဴသာြမင်နာီင်ူအါင် ူရဴဖွေဖ့န် 

တိဴနာီင်စွမ်ဴရှာသုလည်ဴြဖစ်ပဪသည်။ ူအါင်စည်ူအါင် 

ူမါင်ဴမျါဴတိဴေတ်ကါ ူအါင်ပွေနှငဳ်အတုြပန်လါူသါ 

ပီဂဲစစ်သည်တာီ့ကာီ ပီဂဲသု၊ ပီဂဲသါဴတာီ့က ဝမ်ဴူြမါက် 

ဂီဏ်ယုစွါ ကကာုဆာကီကသည်။ ူအါင်ပွေရစစ်သည်တာီ့ကာီ 

ကကာုဆာီူ သါ ြပည်သုတာီ့၏အသဲကာီူဖါြ်ပရါတွင် - 

 "ြပည်တွင်ဴမှါ ညဲဆုဆုနေ ့

  ကျန်ရစ်သု ပီဂဲသါဴတာီ့မှါလ 

  အါဴတက်ကကမှါ" 

ဟီူဖါ်ြပူရဴဖွေထ့ါဴသည်။ 'ဆုဆညုဲ' ဟုူသါ အနက် 

သည် 'အသဲမျါဴနါဴမေဲသါူအါင်ြဖစ်သည်' ဟီ 

အနက်ရသည်။ 'ဆုဆညုဲ' ကာီပင် 'ညဲဆုဆု' ဟီ 

အူရှအ့ူနါက် စကါဴလီဲဴ လေလှယလ်ာီက်ူသါအေဪ 

နါဴမေဲသါူအါင်ြဖစ်ူသါ ဆုညဲမှု အနက်မှ 

နှစ်သက်သူဘါ ကျဖွယြ်ဖစ်ူသါ အသဲသာီ့ 

အနက်ူြပါင်ဴသွါဴရသည်။ တစ်နည်ဴလည်ဴ ပီဂဲစစ်သည် 

တာီ၏့ ူအါင်ြမင်မှုကာီ ဂီဏ်ယုစွါကကာုလင်ဳူသါ ပီဂဲသု၊ 

ပီဂဲသါဴတာီ့၏ အသဲမျါဴထွက်ူပါ်လါမှုကာီ နှစ်သက်ဖွယ် 

ေဲစါဴမှုြဖစ်လါူစ သည်။ 

ဆရါူဇါဂ်ျိသည် မျာုဴေျစ်စာတနှ်င်ဳ ဇါတာမါန် 

ထက်သန်သုပိပိ ူရှဴအတာတ်သမာီင်ဴူကကါင်ဴမှ ပီဂဲသါဴ 

တာီ၏့ ဇါတာမါန်ရင်ဳသန်မှုကာီ နှစ်သက်ြမတ်နာီဴမာသည်။ 

ထာီ့ူ ကကါင်ဳလည်ဴ စာတထ်ါဴ ြဖူစင်သညဳ်အြပင် အရါရါ 

တွင် ထက်ြမတ်ူသါ ပီဂဲသါဴတာီ့သည် မာမာကာီယ်ဳကာီ ယီဲ 

ကကည်ကာီဴစါဴသမုျါဴြဖစ်ူကကါင်ဴကာီ - 

 " နှလီဲဴမှါြဖူစင်ကကယန်ေ့ 

    လုတွင်ကျယ် ပီဂဲသါဴူတွတာီ့ 

    ကာီယ်ဳအါဴကာီ ကာီယ်ယဲီကာီဴကါပဪဳ 

    ကာီယ်ဳမျာုဴဂီဏ် တစ်မါန်တက်ူပလာမဳ်" 

ဟ ီူဖါ်ြပူရဴဖွေထ့ါဴသည်။ ပီဂဲသါဴတာီ့သည် အမျာုဴ ဂီဏ်၊ 

ဇါတာဂီဏ် တက်ူစသုမျါဴြဖစ်၍ အရါရါတွင် 

ထက်ြမက်သုမျါဴ၊ ပီဂဲြပည်ကကိဴအတွက် အူရဴပဪအရါ 

ူရါက် သုမျါဴ ြဖစ်သည်ကာီ 'လုတွင်ကျယ်' ဟုူသါ 

အသီဲဴြဖင်ဳ သာသါ ူစေေဳသည်။  

ဆရါူဇါဂ်ျိသည် ူရှဴူေတ်ပီဂဲြပည် ကဗျါ၌ 

အူနါရ်ထါမင်ဴ လက်ထက်က ပီဂဲြပည်ကကိဴကာီ ူဖါ်ြပ 

ရါတွင် - 

 "ဓါဴထက်တေဳ ပီဂဲမှါ 

  ြမန်မါတာီ့ ူေတ်ူဟါင်ဴ " 

ဟ ီ ူဖါ်ြပသီဲဴနှုန်ဴထါဴသည်။ အူနါရ်ထါမင်ဴ၏ဘီန်ဴ 

လက်ရဲီဴ၊ သုရေူကါင်ဴူလဴဦဴတာီ့၏စွမ်ဴရည်၊ ပီဂဲစစ် 

သည်တာီ့၏ ရေစွမ်ဴသတ္တာနှငဳ် ပီဂဲသါဴတာီ့၏ စည်ဴလီဲဴညိ 

ညွတမ်ှုူကကါငဳ် ထာီူေတ်ထာီအေျာန်က ပီဂဲ၏ကသဇါသည် 

ပတ်ဝန်ဴကျင်နာီင်ငဲမျါဴအူပါ် ြဖန့်ကျက် သက်ူရါက်မှုကာီ 

သာြမင်ေဲစါဴူစနာီင်သည်။  

စါဆာီသည် ပီဂဲြပည်တွင် စါဴနပ်ရာက္ခါူပဪမျါဴ 

ကကယဝ်ပီဲကာီူဖါ်ြပရါတွင်လည်ဴ -  

 "ူစတိနေ့တန်ူဆါင်ဴ 

   ဆည်ူေျါင်ဴနေ့စပဪဴနဲှ 

   ူရွှေူပဪက္ကဲြပည်တစ်ူကကါမှါ 

   ူပဪေျင်တာီင်ဴ ူပဪတေြဳပင်" 

ဟ ီ ူရဴဖွေထ့ါဴသည်။ အတာင်ီဴအဆမရှာ အလွန်ူပဪမျါဴ 

သည်ကာီပင် 'ူပဪေျင်တာီင်ဴူပဪ' သည်ဟီ ရာီဴရာီဴရှင်ဴရှင်ဴ 
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နှင်ဳထာမာူပါ်လွင်ူအါင်သဲီဴနှုန်ဴထါဴသည်။ ထာီသာီ့ရာီဴရှင်ဴ 

ြေင်ဴ သည်ကပင် ူပါ်လွင်ထာမာူသါ ထုဴြေါဴသညဳ်အသဲီဴ 

ြဖစ်ပဪသည်။  

ထာီအ့တပုင် ဗီဒ္ဓသါသနါ ထွန်ဴပေေဳူသါ ူရှဴူေတ် 

ပီဂဲြပည်ကကိဴတွင် ပီဂဲသု၊ ပီဂဲသါဴတာီ့သည် ဗီဒ္ဓ၏ 

အဆီဲဴအမတွင် တည်ကကမပိဴ ဘီရါဴတည်၊ ူကျါင်ဴ 

ူဆါက် အလှူဒဪနမျါဴြပုကကသည်ကာီ - 

 " ဝူြပါတေဳသါသနါ 

    ူေဪင်ဴူလါင်ဴသဲ ညဲမစေရယ်နေ့ 

    ပီဂဲပွေသါလနွ်ဴလာီ့ 

    လါသုလါ သွါဴသုသွါဴ" 

ဟီ ူဖါ်ြပ ူရဴဖွေထ့ါဴသည်။ အလှူအတန်ဴမျါဴ ြပုကကရါ 

တွင် ူေဪင်ဴူလါင်ဴထာီဴသဲမှါ မြပတ်ကကါဴူနရသည်ကာီ 

'ညဲမစေ' ဟုူသါ အသီဲဴြဖင်ဳ ူဖါ်ြပသဲီဴနှုန်ဴထါဴသည်။ 

ူန့စဉ် အေဪမလပ် အလှူအတန်ဴရှာူနူသါ ပီဂဲြပည်၏ 

ပီဲရာပ်ကာီ ကဗျါဖတ်သု၏စာတ်တွင် ြမင်ူယါင်လါူစ 

သည်။ စါဆာီ၏ ထုဴြေါဴူသါအသီဲဴ ြဖစ်ပဪသည်။ 

ူေတ်စမ်ဴစါူပူလါကကာီ ဦဴူဆါင်ေေဳူသါ ဆရါ 

ူဇါဂ်ျိသည် ကဗျါတွင် အူြပါသဲီဴ စကါဴမျါဴကာီ 

ထညဳ်သွင်ဴ သဲီဴနှုန်ဴထါဴြေင်ဴကလည်ဴ စါဆာီ၏ ကဗျါဖွေ ့

ပီဲထုဴြေါဴမှု ြဖစ်ပဪသည်။ ကဗျါထေတွင် စါဆာီသည် -  

 "ဩ ြပည်ြမန်မါူေတ်ထုဴ" 

 "လါစမ်ဴဟေဳ ူမဳသါဴ" 

 "အမယမ်င်ဴ ထွါဴလာီက်တါ" 

 "ူန့တာီင်ဴပေူတါင်ဴရတယ်" 

 "အမယ ်မမ" 

 "ူနါင်မျါဴြဖင်ဳ ပုပဪနေ"့ 

 "ဘယတ်ာီင်ဴြေါဴသါဴ ဝဲဳမတီန်ဴတေ"ဳ 

 "ပီဂဲပွေ သါလနွ်ဴလာီ့" 

  "ဘဝဂ်ကြပန်ပဪူရါဳ" 

 "ြပည်ြမန်မါရယ်လာီ့ဝင်ဴ ေေဳသတေ"ဳ  

 စသညဳ် အူြပါသဲီဴစကါဴမျါဴကာီ ထာီက်သညဳ် 

အါဴူလျါစ်ွါ ထညဳ်သွင်ဴူရဴဖွေထ့ါဴသည်။ ထာီအူြပါ 

သဲီဴစကါဴမျါဴူကကါင်ဳ ကဗျါသည် ူပဪဳပဪဴ သွက်လက် 

လါ ရသည်။ 

ထာီသာီ့ ထုဴြေါဴူသါ အသဲီဴမျါဴြဖငဳ် ကဗျါကာီ 

သက်ဝင်ူစြေင်ဴကလည်ဴ စါဆာီ၏ ထုဴြေါဴူသါ ူရဴဖွေ ့

ဖန်တိဴ ပီဲ စွမ်ဴရည်တစ်ရပ်ပင် ြဖစ်ပဪသည်။ 

ြေုဲငီဲသဲီဴသပ်ေျက် 

ူေတ်စမ်ဴစါူပူလါကကာီ ဦဴူဆါင်ေေဳသုတစ်ဦဴြဖစ် 

ူသါ ဆရါူဇါဂ်ျိ၏ "ူရှဴူေတ်ပီဂဲြပည်" ကဗျါတွင် 

စါဆာီ၏ သာမ်ူမွန့က်ရှိုင်ဴူသါအူတွဴနှငဳ် ကဗျါဖန် 

တိဴမှုစွမ်ဴရည် တစ်ရပ်ကာီ ူတွြ့မင်နာီင်ပဪသည်။ ပီဂဲကာီ 

ေျစ်ူသါစါဆာီ၏ ူရှဴူေတ်ပီဂဲြပည်၏ ပီဲရာပ်တာီ့သည် 

ကကည်ညာု ူလဴစါဴဖွယ် နှစ်သက် ဂီဏ်ယုဖွယ်ူ ကါင်ဴ 

လှပဪသည်။ ထာီူရှဴူေတ်ပီဂဲြပည်ကကိဴ၏နှလီဲဴူမွ့ူ လျါ် 

ဖွယ်၊ နှစ်ူထါင်ဴအါဴရဖွယ်တာီ့ကာီ ူနှါင်ဴူေတ် 

လုငယတ်ာီ့အါဴ ကကါဴြမင် သာရှာေဲစါဴူစလာီသည်။ 

ထာီ့ူ ကကါငဳ်လည်ဴ စါဆာီသည် ူရှဴူေတ် ပီဂဲြပည်၏ 

ဂီဏ်ရည်မျါဴကာီ ကဗျါအြဖစ် ဖန်တိဴ ပီဲူဖါ် ူရဴဖွေ ့

ေေဳသည်။ 

ဆရါူဇါဂ်ျိ၏ ကဗျါဖန်တိဴ ပီဲနှင်ဳ ပတ်သက်၍ 

မင်ဴယီူ ဝက - 

 "ပီဂဲစာတဓ်ါတ်ကာီ ပီဂဲကဗျါကာီ ကျကျနန 

  ူလဳလါထါဴရင် တစ်ကကာမ်ဖတ်ရင် တစ်မျာုဴ 

  နှစ်ကကာမ်ဖတ်ရင် တစ်မျာုဴ၊ သီဲဴကကာမ်၊ ူလဴ 

  ကကာမ်၊ ငဪဴကကာမ်ဆာီရင် တစ်ေဪတည်ဴ အေဒိ 

  စာတဓ်ါတ်၊ အေဒိမျာုဴေျစ်စာတ်ူတွ ြပညဳ်ထွက် 

  သွါဴမယ်" [၆] 

ဟီူဖါ်ြပထါဴသည်။ စါဆာီ၏ကဗျါမှတစ်ဆင်ဳ ကဗျါ 

ဖတ်သုတာီ့သည် နာီင်ငဲေျစ်စာတ်၊ မျာုဴေျစ်စာတ်နှင်ဳ ဇါတာ 

မါန်မျါဴြဖစ်ူပါ်လါူစသည်။ 

စါဆာီဆရါူဇါ်ဂျိသည် ူရှဴူေတ်ပီဂဲြပည် ကဗျါကာီ 

ေဲစါဴမှုအသာနှင်ဳ ယဉှ်၍ အူတွဴပီဲရာပ်တစ်ေီကာီ ထင်ဟပ် 

လါူအါင် ူရဴဖွေဖ့န်တိဴ သည်။  ထာီမှတစ်ဆင်ဳ ကဗျါ 

ဖတ်သု၏ အူတွဴနှင်ဳ ရသေဲစါဴမှုကာီပီဲ ူဖါ်ူစသည်။ 

ထာီ့ူ ကကါင်ဳလည်ဴ ဆရါူဇါ်ဂျိ၏ ကဗျါ နှင်ဳပတ်သက်၍ 

ူမါင်စွမ်ဴရည်က - 

 " ြမန်မါစါူပူလါကမှါ ူလါကအြမင် 

  (ဒဿနကဗျါ) အမျာုဴအစါဴကာီ စတင်ဖွေဆ့ာီ 

  သု၊ စာီက်လာီက်မတ်တတ်ဖွေဆ့ာီသုဟါ ဆရါ 

  ူဇါဂ်ျိပေြဖစ်တယ် ဆာီရင်လည်ဴ အထုဴအြငင်ဴ 

  ပွါဴဖွယ်မရှာပဪဘုဴ" [၃] 

ဟီဆာေီေဳသည်။  
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ရါဇဝင်တွင် ဂီဏ်ယုရူသါ သမာီင်ဴရှာေေဳသည်ဳ 

ပီဂဲြပည်၏ အစ အူနါရ်ထါမင်ဴ အီပ်စာီဴေေဳစဉ်က မင်ဴ၏ 

ဘီန်ဴ လက်ရဲီဴူကကါငဳ် ပတ်ဝန်ဴကျင် နာီင်ငဲမျါဴ၏ 

ူကကါက်ရွဲ ့ ရာီူသမှုနှငဳ်အတု ပီဂဲြပည်ကကိဴသည် 

ေမ်ဴနါဴထည်ဝဪေေဳသည်။ ထာီအ့တု တာင်ီဴြပည်ရှာ 

သုရေူကါင်ဴ ူလဴဦဴ တာီ၏့ အတီမရှာ ူသါ လက်ရဲီဴရည်၊ 

နှလီဲဴ ရည်ူကကါငဳ် ပီဂဲဧကရါဇ် နာီင်ငဲကကိဴ၏ 

အဝန်ဴအဝာီင်ဴသည် ထည်ဝဪ ကကိဴမါဴေေဳကါ ပီဂဲသါဴတာီ့ 

ူမါ်ကကါဴနာီင်ေေဳကကသည်။ 

စစ်ူရဴအင်အါဴ ူတါငဳ်တင်ဴောီင်မါူသါ ပီဂဲ 

နာီင်ငဲူတါ် ကကိဴအူပါ် ပီဂဲစစ်သည်တာီ့ထါဴရှာူသါ စာတ ်

ထါဴနှငဳ် ေဲယုေျက်တာီ့ကလည်ဴ ူလဴစါဴဖွယ်ူကါင်ဴ 

လှသည်။ မာေင် နှငဳ် စစ်ေျိရါမှြပန်လါူသါ သါဴူမါင် 

စစ်သည်တာီ့၏ အြပန်အလှန် အူမဴအူြဖစကါဴသဲတာီ့ က 

စစ်သည်တာီ့၏ ကကဲဳောီင်မှုနှငဳ် နာီင်ငဲအူပါ် သစ္စါရှာမှုကာီ 

ြမင်သါူစသည်။ နာီင်ငဲအတွက် အသက်ကာီူပဴလှူ 

ထါဴူသါ စစ်သည်တာီ့ ဝန်ဴရဲထါဴသည်ဳ အတာတ်ူေတ် 

ပီဂဲြပည်ကကိဴသည် "ဓါဴထက်ူသါပီဂဲ" ြပည်ကကိဴ 

ြဖစ်ေေဳသည်။ အါဴမါန် တက်ကကူသါ စစ်သည်တာီ့၏ 

အသွင်၊ ြမငဳ်မါဴ ထက်ြမတ်ူသါ စစ်ရည်စစ်ူသွဴ 

တာီ့ူကကါငဳ် ပီဂဲြပည်ကကိဴ၏ စစ်ူရဴအင်အါဴ ူတါငဳ်တင်ဴ 

ောီင်မါမှုသည် ရီပ်လီဲဴကက လါရသည်။ 

ထာီအ့တု သါသနါထနွ်ဴကါဴမှုနှငဳ် စါဴနပ်ရာက္ခါ 

ဖုလီဲမှုကလည်ဴ ူရှဴူေတ်ပီဂဲြပည်ကကိဴ၏ ြပယီဒ်တစ်ေီ 

ပင်ြဖစ်ပဪသည်။ အူနါရ်ထါမင်ဴ စတင်တည်ူထါင် 

ေေဳူသါ ပထမ ြမန်မါနာီင်ငဲူတါ်ြဖစ်သည်ဳ ပီဂဲဧကရါဇ် 

နာီင်ငဲူတါတ်ွင် ရှင်အရဟဲ၏ဦဴူဆါင်မှုြဖငဳ် ဗီဒ္ဓသါသ 

နါထနွ်ဴကါဴေေဳသည်။ စစ်မှန်ူသါဗီဒ္ဓ၏ အယဝုဪဒ 

ူအါက်တွင် ပီဂဲသါဴတာီ့သည် တစ်စာတတ်စ်ဝမ်ဴတည်ဴ 

ူသွဴစည်ဴ ညိညွတ် ေေဳပီဲသည် နှလီဲဴ ူမွ့ူ လျါဖ်ွယ်ရါ 

ူကါင်ဴူသါ ူရှဴူေတ်ပီဂဲြပည်ကကိဴ၏ ူလဴစါဴဖွယ် 

ဂီဏ်ရည်တစ်ရပ်ပင်ြဖစ်ပဪသည်။  

နာဂီဲဴ 

ူရှဴူေတ်ပီဂဲြပည်ကဗျါသည် ပီဂဲကာီ စတင်တည် 

ူထါင်ေေဳူသါ အူနါရ်ထါမင်ဴလက်ထက်က ပီဂဲြပည် 

ကကိဴ၏အူြေအူနကာီ သာြမင်ေဲစါဴူစသည်ဳကဗျါတစ် 

ပီဒ်ြဖစ်သည်။ ရါဇဝင်သမာီင်ဴတွင် ဘီန်ဴတန်ောီဴကကိဴ 

မါဴေေဳူသါ အူနါရ်ထါမင်ဴကကိဴ၏ ကကာုဴပမ်ဴူဆါင် 

ရွက်မှုကာီလည်ဴူကါင်ဴ၊ တာီင်ဴြပည်ကာီ ေျစ်ြမတ်နာီဴူသါ 

ပီဂဲသုရေူကါင်ဴူလဴဦဴနှငဳ် ပီဂဲစစ်သည်တာီ့၏ စွမ်ဴရည် 

ကာီ လည်ဴူကါင်ဴ၊ ပီဂဲသါဴတာီ့၏ စာတထ်ါဴ ေဲယုေျက် နှငဳ် 

သါသနါ ထွန်ဴကါဴမှုကာီလည်ဴူကါင်ဴ သာြမင်လါ 

ူစသည်။ ထာီမှတစ်ဆငဳ် ပီဂဲြပည်ကကိဴ၏ ဂီဏ်ရည်ကာီ 

ူတွဴူေါ် နာီင်မှုအသာစာတ် နာီဴကကါဴလါူအါင်နှိုဴဆွူပဴ 

နာီင်ေေဳသည်။ စါဆာီဆရါူဇါ်ဂျိ၏ ူရှဴူေတ်ပီဂဲြပည် 

ကဗျါဖန်တိဴ ပီဲကာီ ူလဳလါြေင်ဴ ြဖငဳ် မျာုဴေျစ်စာတ်နှင်ဳ 

ဇါတာမါန်မျါဴ နာီဴကကါဴ လါူစသည်။ အတာတ်ူေတ် 

ပီဂဲြပည်ကကိဴ၏ ဂီဏ်ရည်ကာီ ူလဴစါဴကကည်ညာုဖွယ် 

သာြမင်ေဲစါဴ လါူစသကေဳသာီ့ ရသနှငဳ်ယဉှ်ူသါ အသာ၊ 

စာတက်ုဴဉါဏက်ာီပဪ တာီဴ ပွါဴ လါူစူသါ အကျာုဴ 

ူကျဴဇုဴမျါဴကာီ ရရှာူစပဪသည်။ 

ကျမ်ဴကာီဴစါရင်ဴ 

[၁]ေရိဴူဆါင်ြမန်မါအဘာဓါန်(တ-ကကာမ်)။(၂၀၁၃)။ 

ူနြပည်ူတါ၊်  ြမန်မါစါအဖွေ။့ 

[၂] ေင်မင်၊ူမါင်(ဓနြီဖူ)။ (၂၀၁၁)။ ူရဴဟန်ပညါ နာဒဪန်ဴ။ 

ရန်ကီန်၊ စာတ်ကုဴေျာုေျာုစါူပ။ 

[၃] စွမ်ဴရည်၊ ူမါင်နှင်ဳ အမျါဴ။ (၁၉၉၉)။ အမှတ်တရ ူဇါဂ်ျိ။ 

ရန်ကီန်၊ ူရွှေပီဲနှာပ်တာီက်။ 

[၄] ူဇါဂ်ျိ။ (၁၉၉၄) ။ ဆရါူဇါ်ဂျိစါူပဪင်ဴေျုပ်(ဒီ-တွေ)။ 

ရန်ကီန်။ ြပည်ူထါင်စီြမန်မါနာီင်ငဲ စါူပနငဳ်ှစါနယ်ဇင်ဴအဖွေ။့ 

[၅] ူဇါဂ်ျိ။ (၂၀၁၂) ။ ူဇါဂ်ျိကဗျါူပဪင်ဴေျုပ် (ဒီ-ကကာမ်)။ 

ရန်ကီန်။ စာတ်ကုဴေျာုေျာုစါူပ။ 

[၆] မင်ဴယီူဝနင်ဳှ အမျါဴ။ (၂၀၀၆)။ ူဇါဂ်ျိရါြပညဳအ်မှတ်တရ 

ူဟါူြပါေျက်မျါဴ။ ရန်ကီန်၊ စာတ်ကုဴေျာုေျာုစါူပ။ 

[၇] မာီဴူြမ၊ မ။ (၂၀၁၀)။ စာတ်အလှ စါအလှ။ ရန်ကီန်၊ 

ူရွှေကဲဳူကါစ်ါူပ။  

[၈] ြမန်မါဳစွယ်စီဲကျမ်ဴ အတွေ-၆။ (၁၉၆၂)။ ရန်ကီန်။ 

စါူပဗာမါန် ပီဲနှာပ်တာီက်။ 

[၉] ဟီန်ဝမ်၊ ူမါင်။ (၂၀၁၂) ။ ူဇါဂ်ျိနှငဳ်ကဗျါ ။  ရန်ကီန်၊ 

ဓုဝဲပီဲနှာပ်တာီက်။ 
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စာရည်ကတမာဵအ္ ဉာဵ 

ဤစာရည်ကတမာဵသော စာရည်ကေရဵဆရာရည်က လ္ောရည်ကရောေ္ ာရည်ကာ၏  

“ပနာဵေဒါငာဵ” ဝတ္ထုရှောမှ ဇာရည်ကတာလမာဵနှငဴာ ဇာရည်ကတာေဆာရည်ကငာ 

ဖနာတီဵ ပုဳ္ို ေလဴလာရည်က တငာမပ ထာရည်ကဵေသာရည်က စာရည်ကတမာဵ 

မဖစာပါသော။ ရောရွေယာခ ္ာမှာရည်က မမနာမာရည်ကဝတ္ထုရှောမ ာရည်ကဵ၏ 

အတတာပောရည်ကနှငဴာ အ္ ိုဵမပုမှု္ို လောဵေ္ာရည်ကငာဵ၊ လူငယာ 

လူရွေယာမ ာရည်ကဵ္ို  အတ္တစိတာမ ာရည်ကဵ္ို ဖယာ၍ အမ ာရည်ကဵအ္ ိုဵ္ို 

ေဆာရည်ကငာရွေ္ာ တတာသောဴ ပရဟိတစိတာမ ာရည်ကဵ ေပ္ဒေပါ္ာ 

လာရည်ကေစရနာ လောဵေ္ာရည်ကငာဵ၊ အေထာရည်က္ာအ္ူ မပုနုိငာ 

သောဟု ရောရွေယာပါသော။ အေလဴလာရည်ကခဳ နယာပယာမှာရည်က 

လ္ောရည်ကရောေ္ ာရည်ကာ ၏ “ပနာဵေဒါငာဵ” (၂၀၁၄)္ို 

စာရည်ကေပနယာပယာ အတွေငာဵရှိ ဝတ္ထုရှော သေဘာရည်ကတရာရည်ကဵ 

အတတာပောရည်က နောဵနာရည်ကမ ာရည်ကဵမဖငာ ဴ ေလဴလာရည်က တငာမပသွောရည်ကဵ 

ပါမော။ ဤစာရည်ကတမာဵတွေငာ “ဝတ္ထုရှော သေဘာရည်ကသဘာရည်ကဝ၊ 

ဇာရည်ကတာလမာဵ အ္ ဉာဵ၊  ဇာရည်ကတာလမာဵဖနာတီဵ ပုဳ ေလဴလာရည်ကခ ္ာ၊ 

ဇာရည်ကတာေဆာရည်ကငာ ဖနာတီဵ ပုဳ ေလဴလာရည်ကခ ္ာ၊ အရဳဇာရည်ကတာေဆာရည်ကငာ 

မ ာရည်ကဵ ဖနာတီဵ ပုဳ ေလဴလာရည်ကခ ္ာ” စသောတို္ဓ္ို ေဖာရည်ကာထုတာ 

တငာမပ ထာရည်ကဵပါသော။ ထို္ဓေ ္ာရည်ကငဴာ ဝတ္ထုစာရည်ကေရဵသူ 

တစာေယာရည်က္ာ၏ ခဳစာရည်ကဵမှု အေတွေဵအမမငာ၊  ေစတနာရည်ကမ ာရည်ကဵ္ို   

လောဵေ္ာရည်ကငာဵ၊  စာရည်ကေရဵသူ၏ ဝတ္ထုဖနာတီဵ မှု အတတာ 

ပောရည်ကမ ာရည်ကဵ ္ိုလောဵေ္ာရည်ကငာဵ ေဖာရည်ကာထုတာခွေငဴာ ရသောဴ 

အ္ ိုဵေ္ ဵဇူဵမ ာရည်ကဵ္ို ရရှိနုိငာမောဴအမပငာ မမနာမာရည်ကစာရည်ကေပရှိ 

ရသစာရည်ကေပ တစာခုမဖစာေသာရည်က ဝတ္ထုရှော အခနာဵ္ဏ္ဍ 

အတွေ္ာ အေထာရည်က္ာအ္ူ မဖစာနုိငာမော မဖစာပါသော။  

ေသာရည်ကဴခ ာ္ေဝါဟာရည်ကရမ ာရည်ကဵ - ဝတ္ထုရှော သေဘာရည်ကသဘာရည်ကဝ၊ 

ဝတ္ထုရှောဖနာတီဵ မှု အတတာပောရည်က၊ ဇာရည်ကတာလမာဵ၊ 

ဇာရည်ကတာေဆာရည်ကငာ 

 

နိဒါနာဵ  

“ပနာဵေဒါငာဵ” ဝတ္ထုသော ပရဟိတလုပာငနာဵ္ို 

လုပာေဆာရည်ကငာ ေနသောဴ  လူငယာမ ာရည်ကဵ၏ စိတာဓါတာ္ို 

ေဖာရည်ကာ္ ူဵထာရည်ကဵရုဳမ္၊ လူငယာမ ာရည်ကဵ၏ 

“ပနာဵလိုေမွှေဵမပီဵေဒါငာဵလို္တဲဴ၊ သုိ္ဓေသာရည်ကာ လိုအပာလာရည်ကလျှငာ 

ခွေပာေဒါငာဵလို ရဲဝဳဴနိုငာသောဴ အမ ိုဵသမီဵငယာ္ ို 

္ိုယာစာရည်ကဵမပုထာရည်ကဵသောဴ” တိငုာဵမပောအ္ ိုဵမပု ဝတ္ထုရှော 

တစာပုဒာ မဖစာပါသော။ ဤဝတ္ထုသော စာရည်ကဆို၏ ရငာတွေငာဵ၌ 

္ိနာဵေအာရည်ကငာဵေနေသာရည်က အမ ာရည်ကဵအ္ ိုဵ္ို ္ူေီေဆာရည်ကငာရွေ ာ္ 

လိုသောဴ ပရဟိတစိတာနှငဴာ တိငုာဵမပောအတွေငာဵရှိ 

မပောသူတို္ဓ၏ ဘဝဒု္္ခမ ာရည်ကဵ္ို ပုဳေဖာရည်ကာ္ာရည်က ဖနာတီဵ  

ထာရည်ကဵသောဴ ဝတ္ထုေ္ာရည်ကငာဵ တစာပုဒာ မဖစာသော။ ထို္ဓေ ္ာရည်ကငာဴ 

ပနာဵေဒါငာဵဝတ္ထု္ို အေမခခဳ၍ ဇာရည်ကတာလမာဵ ဖနာတီဵ ပုဳနှငဴာ 

ဇာရည်ကတာေဆာရည်ကငာ ဖနာတီဵ ပုဳမ ာရည်ကဵ္ို ေလဴလာရည်ကရမခငာဵ 

မဖစာပါသော။ 

၁။ ဆရာရည်ကလ္ောရည်ကရောေ္ ာရည်ကာ၏ အတ္ထုပ္ပတ္တိ  

စာရည်ကေရဵသူ၏ အမောရငာဵမှာရည်က ရဲမမငာဴေ္ ာရည်ကာ မဖစာသော။ 

၁၉၆၁ ခုနှစာတွေငာ ဧရာရည်ကဝတီတိုငာဵေဒသက္ီဵ၊ 

မမနာေအာရည်ကငာမမိုန့ယာ၊ မမိုမ့ တဲက္ီဵ္ုနာဵေ္ ဵရွောရည်ကတွေငာ အဖ 

ဦဵညွေနာ္ဓ၊ အမိ ေဒ္ဒမမရီတို္ဓမှ ေမွေဵဖွောရည်ကဵခဲဴေသာရည်က ဒုတိယသာရည်ကဵ 

မဖစာသော။ ္ေလဵအထူဵ္ု ဆရာရည်ကဝနာက္ီဵတစာဦဵမဖစာမပီဵ 

မပောတွေငာဵမပောပမှ ဘွေဲ့လွေနာနှငာဴ ဒီပလိုမာရည်က္ိုဵခု ရရှိခဲဴသော။ 

္မ္ဘာရည်ကဴနုိငာငဳေပါငာဵ ၁၀နုိငာငဳေ္ ာရည်ကာခနာ္ဓသို္ဓ ပောရည်ကေတာရည်ကာသငာ 

ေလဴလာရည်ကေရဵနှငာဴ ေဆဵပောရည်ကနီှဵေနှာရည်က ဖလှယာေရဵ 

အစောဵအေဝဵမ ာရည်ကဵ သွောရည်ကဵေရာရည်က္ာခဲဴသော။ မပောတွေငာဵေနရာရည်က 

ေဒသ အနဳှ္ဓအမပာရည်ကဵတွေငာလောဵ  ရာရည်ကထူဵအဆငာဴ အမ ိုဵမ ိုဵနှငာဴ 

တာရည်ကဝနာထမာဵေဆာရည်ကငာခဲဴသော။ 

၂၀၀၄ခုနှစာမှ စ၍ လ္ောရည်ကရောေ္ ာရည်ကာ ္ေလာရည်ကငာ 

အမောမဖငာဴ ရသစာရည်ကေပမ ာရည်ကဵ ထုတာေဝခဲဴမပီဵ ၂၀၀၇ခုနှစာတွေငာ 
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ထုတာေဝေသာရည်က ပထမဦဵဆုဳဵ ဝတ္ထုရှော “က္ိုဵ ္ာရည်ကေတာရည်ကငာပဳ 

ခတာသဳ” မဖငာ ဴ အမ ိုဵသာရည်ကဵ စာရည်ကေပဆု္ို လူငယာ 

စာရည်ကေပ္ဏ္ဍမှ ရရှိခဲဴသော။ ထို္ဓမပငာ ၂၀၀၉ခုနှစာတွေငာ 

ထုတာေဝေသာရည်က ဒုတယိ ဝတ္ထုရှော “ေဒါ ာ္တာရည်က ေရွှေေသွေဵ နှငာဴ 

မပနာဵမှုဳ” သောလောဵ အမ ိုဵသာရည်ကဵ စာရည်ကေပဆု္ို ဝတ္ထုရှော 

္ဏ္ဍမှ ရရှိခဲဴမပနာသော။ ၂၀၁၃ခုနှစာတွေငာလောဵ 

“မေမွေဵဖွောရည်ကဵမီမှ အရွေယာေရာရည်က္ာသောအထိ ္ေလဵမပုစု 

ေစာရည်ကငာဴေရှာရည်က္ာနောဵမ ာရည်ကဵ” စာရည်ကအုပာနှငာဴ သုတစွေယာစုဳ 

စာရည်ကေပဆု္ို အသဳုဵခ သိပ္ပဳဘာရည်ကသာရည်ကရပာ ္ဏ္ဍမှ ဆုရရိှ 

ခဲဴသော။ 

ယခုအခါ ဆရာရည်ကသော ရနာ္ုနာေဆဵတ္္ကသိုလာ(၁) 

္ေလဵ္ နာဵမာရည်ကေရဵ ပောရည်ကဌာရည်ကနတွေငာ ပါေမာရည်က္္ခ၊ ဌာရည်ကနမှူဵ၊  

ရနာ္ုနာ ္ေလဵေဆဵရဳုက္ီဵတွေငာ တာရည်ကဝနာခဳ ္ေလဵ 

အထူဵ္ု ဆရာရည်ကဝနာက္ီဵနှငာ ဴ (္ေလဵ ္ နာဵမာရည်ကပောရည်ကအဖွေဲ)့ 

ဥ္္ကဌ၊ မမနာမာရည်က နုိငာငဳဆရာရည်ကဝနာမ ာရည်ကဵအသငာဵတွေငာ တာရည်ကဝနာမ ာရည်ကဵ 

ထမာဵေဆာရည်ကငာရငာဵ ရသ၊ သုတနှငာဴဓမ္မစာရည်ကေပမ ာရည်ကဵ စဉာဆ ာ္ 

မမပတာ ေရဵသာရည်ကဵလ ္ာ ရှိသော။ 

၂။ ဝတ္ုထ ရေှာသေဘာရည်ကသဘာရည်ကဝ 

စာရည်ကေပအဖွေဲ့အနွေဲပ့ုဳသဏ္ဌာရည်ကနာ အမ ိုဵမ ိုဵရှိသောဴအန္ာ 

ယေန္ဓ တိငုာ စာရည်ကဖတာပရိသတာမ ာရည်ကဵ လ္ာခဳအာရည်ကဵေပဵေနဆဲ၊ 

ခဳစာရည်ကဵ နှစာမခို္ာေနဆဲ၊ ဖွေဳမ့ဖိုဵတိုဵ တ္ာေနဆဲမဖစာေသာရည်က 

စာရည်ကေပ အဖွေဲမ့ှာရည်က ဝတ္ထုပငာ မဖစာသော။ မမနာမာရည်ကအဘိဓာရည်ကနာတွေငာ 

ဝတ္ထုဆိုသောမှာရည်က“အထောမဒပာရှိေသာရည်ကပစ္စောဵ။ ရဟနာဵေတာရည်ကာ 

အတွေ္ာ နဝ္မ္မလှူဒါနာဵေသာရည်ကေငွေ။ အေ ္ာရည်ကငာဵအရာရည်က။ 

လူ္ဓသဘာရည်ကဝ  အမဖစာအပ ္ာ တို္္ဓ ို စိတာဝငာစာရည်ကဵဖွေယာ 

ေရဵသာရည်ကဵထာရည်ကဵေသာရည်ကစာရည်က”[၂] ဟူ၍ အဓိပ္ပာရည်ကယာ ဖွေငာဴဆိုထာရည်ကဵ 

ပါသော။      

ဝတ္ထုရှောနှငဴာ ပတာသ္ာ၍ “ေခတာေရစီဵေ ္ာရည်ကငာဵ၌ 

ဝတ္ထုရှောသော သရုပာမှနာစာရည်ကေပ မဖစာသော။ ္ျွနာုပာတို္ဓ၏ 

ဘဝအေတွေအ့ ္ုဳ္ို ပုဳက္ီဵခ ဲ့ရမခငာဵထ္ာ စိတာ္ူဵယဉာ 

ဆိုေသာရည်က ယဉာမဖငဴာ ပို၍ေရာရည်ကငာစုဳမဖာရည်ကေနေသာရည်က ္မ္ဘာရည်ကက္ီဵသုိ္ဓ 

ပို္ဓေဆာရည်ကငာ သော။”[၄]  ဟုဆိထုာရည်ကဵပါသော။ 

ထို္ဓေ ္ာရည်ကငဴာ ဝတ္ထုဆိုသောမှာရည်က စာရည်ကေရဵသူ၏  စိတာခဳစာရည်ကဵ 

ခ ္ာ၊ မိမိေတွေ ့္ုဳလာရည်ကသောဴ အမဖစာအပ ္ာ အေ ္ာရည်ကငာဵ 

အရာရည်ကတို္ဓ္ို အေမခခဳမပီဵ မိမိစိတာတွေငာ သေန္ဓေတော 

္ိနာဵေအာရည်ကငာဵလာရည်ကသောဴ ေစတနာရည်ကမ ာရည်ကဵ္ို ပုဳေဖာရည်ကာ ထုဆစာ 

ထာရည်ကဵမခငာဵ မဖစာပါသော။ ထို္ဓမပငာ ဝတ္ထုတွေငာ စာရည်ကေရဵသူ၏ 

အေတွေဵအမမငာ၊ နုိငာငဳေရဵအေမခအေန၊ ေခတာ္ာရည်ကလ 

အေမခအေန၊ လူမှုပတာဝနာဵ္ ငာ မမငာ္ွေငာဵ၊ စာရည်ကေရဵသူ၏ 

ရငာထဲတွေငာ ခဳစာရည်ကဵေနရေသာရည်က ခဳစာရည်ကဵခ ္ာမ ာရည်ကဵ၊ စာရည်ကဖတာသူ 

ပရိတာသတာမ ာရည်ကဵအေပ္ဒ ထာရည်ကဵရှိေသာရည်က ေစတနာရည်က စသော 

တုိ္ဓ္ိုလောဵ တစာသာရည်ကဵတောဵ မမငာေတွေ ့နုိငာပါသော။ 

၃။ ပနာဵေဒါငာဵ ဝတ္ထုရှော ဖနာတီဵပုဳေလဴလာရည်ကခ ာ္  

ဝတ္ထုရှောဖနာတီဵ သူတို္ဓသော တစာခါတစာရဳ မိမိ 

ဇာရည်ကတာလမာဵ္ို ဒိ ေလာရည်က္ နှငဴာတူေအာရည်ကငာ တုပ၍ 

ဖနာတီဵ သော။ တစာခါတစာရဳ တုပေအာရည်ကငာ ဖနာတီဵ ေသာရည်ကာ 

လောဵ ဒိ ေလာရည်က္နှငဴာ ဝတ္ထုအတွေငာဵတွေငာ အ္ွောရည်ကအ ေဝဵ 

ရှိေနပါသော။ သုိ္ဓေသာရည်ကာ လ္ောရည်ကရောေ္ ာရည်ကာသော မိမိ၏ 

ဝတ္ထုရောရွေယာခ ္ာ္ို ေပ္ဒလွေငာေစရနာအတွေ္ာ ဇာရည်ကတာလမာဵ 

ဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵ္ို ဖနာတီဵ ရာရည်က၌ အေ္ာရည်ကငာဵဆုဳဵ 

ဒိ ေလာရည်က္နှငဴာ နီဵစပာေအာရည်ကငာ ဖနာတီဵ  နုိငာခဲဴပါသော။  

၃၊ ၁။ ဇာရည်ကတာလမာဵအ္ ဉာဵ 

ဇာရည်ကတာလမာဵတွေငာ အဓိ္ဇာရည်ကတာေဆာရည်ကငာ မဖစာေသာရည်က 

ခငာနွေယာစိုဵသော       သူေဌဵသမီဵတစာဦဵ မဖစာမပီဵ နုိငာငဳမခာရည်ကဵ 

တ္္ကသိုလာတွေငာ ဘွေဲ့ယူထာရည်ကဵသူလောဵမဖစာသော။ သူသော 

ဖခငာဦဵစီဵေသာရည်က စီဵပွောရည်ကဵေရဵတွေငာ အလုပာ မဝငာေသဵဘဲ 

တစာ္ိုယာေတာရည်ကာ ပရဟိတအသငာဵ ထူေထာရည်ကငာ္ ာရည်က 

ဆငာဵရဲမပီဵ မဖွေဳမ့ဖိုဵေသဵေသာရည်က ေဒသမ ာရည်ကဵတွေငာ ေ္ ာရည်ကငာဵမ ာရည်ကဵ 

ေဆာရည်က္ာလုပာ လှူဒါနာဵမခငာဵ ၊ ေရတွေငာဵ ေရ္နာမ ာရည်ကဵ တူဵေဖာရည်ကာ 

ေပဵမခငာဵ ၊ အိမာေမခယာရည်ကမဲဴ ္ေလဵမ ာရည်ကဵ္ို ပောရည်က 

သငာေပဵမခငာဵ စသောဴ ပရဟိတ လုပာငနာဵမ ာရည်ကဵ္ို 

သူငယာခ ငာဵမ ာရည်ကဵနှငာဴအတူ ္ ယာ္  ယာမပနာ္ဓမပနာ္ဓ ေဆာရည်ကငာရွေ္ာ 

လုပာ္ိုငာေနသူ မဖစာသော။ 

အရဳဇာရည်ကတာေဆာရည်ကငာ ဦဵမမေသွေဵသော  ပရဟိတ လုပာငနာဵ 

္ို ္ူေီ ေထာရည်က္ာပဳဴ ေပဵရာရည်ကမှစ၍ ခငာနွေယာစိုဵ တုိ္ဓ၏ 

အသငာဵဝငာ တစာဦဵမဖစာလာရည်က္ာရည်က ခငာနွေယာစိုဵ အခ္ာ 

အခဲမ ာရည်ကဵနှငာဴ     ္ုဳေတွေ ့ ေနရသောဴ အခ ိနာတိုငာဵ ္ူေီ 

ေပဵရာရည်ကမှ တစာဦဵနှငာဴ တစာဦဵသဳေယာရည်ကဇဉာ ပိုမိလာရည်ကသော။ 

ဦဵမမေသွေဵသော မိမိ၏ဇနီဵ      သောနှငာဴ တူသော္ 

တစာေ ္ာရည်ကငာဵ၊ ခငာနွေယာစိုဵ၏ လုပာေဆာရည်ကငာမှုမ ာရည်ကဵနှငာဴ 

စိတာဓာရည်ကတာ္ို တနာဖိုဵထာရည်ကဵ ေလဵစာရည်ကဵမိသော္ 

တစာေ ္ာရည်ကငာဵ၊ ခငာနွေယာစိုဵအေပ္ဒ ၁၅၀၀ ေမတ္တာရည်ကနှငာဴ 

၅၂၈ေမတ္တာရည်က လွေနာဆွေေဲနရာရည်ကမှ ေနာရည်က္ာဆုဳဵ ၅၂၈ ေမတ္တာရည်က္ 

အာရည်ကဵသာရည်ကမပီဵ  ေီမ္ေလဵ တစာေယာရည်က္ာပမာရည်က သေဘာရည်ကထာရည်ကဵ 

ခဲဴသော။ 

အရဳဇာရည်ကတာေဆာရည်ကငာ သာရည်ကဵက္ီဵသော ဦဵမမေသွေဵ၏ 

မယာရည်ကဵပါ သာရည်ကဵမဖစာမပီဵ ဦဵမမေသွေဵနှငာဴ ဆ္ာနွေယာ္ ာရည်က 

ခငာနွေယာစိုဵတို္ဓ၏ အသငာဵဝငာတစာဦဵ မဖစာလာရည်ကပါသော။ 
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သာရည်ကဵက္ီဵသောလောဵ ခငာနွေယာစိုဵ္ို တနာဖိုဵထာရည်ကဵ ေလဵစာရည်ကဵ 

မိရာရည်ကမှ ေမပာရည်ကမထွေ္ာ ေလာရည်က္ာေအာရည်ကငာ  ခ စာက္ို္ာမိသွောရည်ကဵသူ 

မဖစာသော။  

ဇာရည်ကတာလမာဵ ေနာရည်က္ာဆုဳဵတွေငာ ခငာနွေယာစိုဵ၏ ပရဟိတ 

လုပာငနာဵေဆာရည်ကငာရွေ္ာမှုမ ာရည်ကဵ္ို ခငာနွေယာစိုဵ ေ္ ာရည်ကငာဵတ ာ္ 

ခဲဴသောဴ ္ငာဘာရည်ကရာရည်ကမှာရည်က ရှိသောဴ  သစေ တဵလ  အမ ိုဵသာရည်ကဵ 

တ္္ကသုိလာမှ ပါေမာရည်က္္ခမ ာရည်ကဵ သိရှိ္ာရည်က ခငာနွေယာစိုဵ္ို 

ခ ီဵ ္ ူဵမပီဵ ဂုဏာထူဵ  ေဆာရည်ကငာ ဘွေဲ့ေပဵရနာ ဖိတာ ္ာရည်ကဵခဲဴသော။ 

ဦဵမမေသွေဵသော ခငာနွေယာစိုဵ ္ငာဘာရည်ကရာရည်ကသုိ္ဓ သွောရည်ကဵမပီဵ 

ဆုသွောရည်ကဵယူရာရည်ကသုိ္ဓ လို္ာပါ ခဲဴမပီဵ အမပနာတွေငာ စ္ောရည်ကပူ 

ေလယာရည်ကဉာ္ွေငာဵ၌ တစာဦဵတောဵ ဝငာေရာရည်က္ာ ္ နာေန 

ခဲဴသော။ ထိုေလယာရည်ကဉာ္ွေငာဵတွေငာပငာ နှလုဳဵေအာရည်ကငာဴလာရည်ကမပီဵ 

စ္ောရည်ကပူတွေငာ ္ွေယာလွေနာခဲဴသော။ ထိုသတငာဵ္ို  ္ာရည်ကဵ 

ရေသာရည်က ခငာနွေယာစိုဵမှာရည်က သောဵအူမပတာမျှ ခဳစာရည်ကဵရမပီဵ 

ေမဖမဆောနိုငာေအာရည်ကငာ ငုိေ ္ဵ ခဳစာရည်ကဵခဲဴရသော။ ထို္ဓေနာရည်က္ာ 

ဦဵမမေသွေဵ မေသဆုဳဵမီ္ ေရဵဆွေဲခဲဴေသာရည်က ပနာဵခ ီ္ ာရည်ကဵမ ာရည်ကဵ္ို 

ခငာနွေယာစိုဵတို္ဓ အသငာဵအတွေ္ာ လှူဒါနာဵ ခဲဴသော။ 

ခငာနွေယာစိုဵတို္ဓသော ပနာဵေဒါငာဵ ပနာဵခ ီ္ ာရည်ကဵမှလွေဲ၍ 

္ နာပနာဵခ ီ္ ာရည်ကဵမ ာရည်ကဵ္ို ေရာရည်ကငာဵခ ္ာရည်က အသငာဵရနာပုဳေငွေ 

လုပာခဲဴသော။ 

 သူ၏ ပရဟိတအသငာဵ္ိုလောဵ ဦဵမမေသွေဵ္ို ဂုဏာမပု 

သေဴာအေနနှငဴာ “ပနာဵေဒါငာဵ” ဟု အမောေပဵလို္ာသော။ 

ခငာနွေယာစိုဵသော ဝမာဵနောဵပူေဆွေဵမှု္ို မောသုိ္ဓပငာ 

ခဳစာရည်ကဵရေစ္ာရည်ကမူ သူ၏ဘဝ၊ သူ၏အသ္ာ၊ သူတနာဖိုဵ 

ထာရည်ကဵရေသာရည်က ပရဟိတလုပာငနာဵ္ို ဆ္ာလ္ာ လပုာေဆာရည်ကငာ 

သွောရည်ကဵမခငာဵမဖငာဴ ဝတ္ထု္ို အဆုဳဵသတာထာရည်ကဵပါသော။ 

၃၊ ၂။ ဇာရည်ကတာလမာဵဖနာတီဵ ပဳုေလဴလာရည်ကခ ာ္ 

ဇာရည်ကတာလမာဵဆိုသောမှာရည်က “ ရုပာရှငာ၊ မပဇာရည်ကတာ၊ ဝတ္ထု 

စသောတို္ဓ တွေငာပါဝငာေသာရည်က အမဖစာအပ ္ာ၊ အေ ္ာရည်ကငာဵ 

အရာရည်က၊ အစအဆုဳဵ၊ ဇာရည်ကတာေ ္ာရည်ကငာဵ”[၂] ဟု မမနာမာရည်ကအဘိဓာရည်ကနာ 

တွေငာ ေဖာရည်ကာမပထာရည်ကဵပါသော။  

“ပနာဵေဒါငာဵ”ဝတ္ထုသော ၂၁ရာရည်ကစုတွေငာ ေပ္ဒထွေနာဵေသာရည်က 

ဝတ္ထုတစာပုဒာ မဖစာပါသော။ စာရည်ကေရဵသူသော လူငယာ 

လူရွေယာမ ာရည်ကဵ္ို လမာဵေဟာရည်ကငာဵမှထွေ္ာ၍ လမာဵသစာ 

္ိုထွေငာ္ာရည်က အေတွေဵသစာ အမမငာသစာမ ာရည်ကဵမဖငာဴ တိုဵ တ္ာ 

ေစခ ငာသူ တစာဦဵ မဖစာသော။ ထို္ဓေ ္ာရည်ကငာဴ  “ပနာဵေဒါငာဵ” 

ဝတ္ထုတွေငာ ေခတာသစာ လူငယာမ ာရည်ကဵ၏ လှုပာရှာရည်ကဵမှု 

ဟနာပနာမ ာရည်ကဵ၊ အေတွေဵအမမငာ ္ ယာမပနာ္ဓမပီဵ နုိငာငဴဳတာရည်ကဝနာ္ို 

မိမိ္ ရာရည်က ေနရာရည်ကမှ အုတာတစာခ ပာ သဲတစာပွေငာဴပမာရည်က 

တာရည်ကဝနာယူတတာ သူမ ာရည်ကဵအမဖစာ ဖနာတီဵ ထာရည်ကဵပါသော။ 

ထိုဝတ္ထုမှ တစာဆငာဴ စာရည်ကဖတာပရိသတာမ ာရည်ကဵ္ို အမ ာရည်ကဵ၏ 

ဘဝအတွေ္ာ မိမိဘဝ္ို နှစာမမုပာထာရည်ကဵရသောဴ လူသာရည်ကဵ 

ပီသေသာရည်က အေတွေဵအမမငာ အသိမ ာရည်ကဵ အတုယေူစမခငာဵ  

မဖစာသော။  

ဝတ္ထုစစခ ငာဵမှာရည်ကပငာ ဇာရည်ကတာေဆာရည်ကငာ ခငာနွေယာစိုဵနှငဴာ 

သူေရာရည်က္ာရှိေနေသာရည်က မဖွေဳမ့ဖိုဵေသဵသေဴာ ေနရာရည်ကေဒသတွေငာ 

ပရဟိတ လုပာေဆာရည်ကငာမခငာဵမဖငဴာ စာရည်ကဖတာသူ္ို မိတာဆ္ာ 

ေပဵထာရည်ကဵ္ာရည်က ဇာရည်ကတာလမာဵဖနာတီဵထာရည်ကဵပါသော။ စာရည်ကေရဵသူ 

မိတာဆ္ာ ေပဵထာရည်ကဵသေဴာ ္ာရည်ကလေဒသ ေနာရည်က ာ္ခဳ 

ဝနာဵ္ ငာသော ဝတ္ထု၏ ရောရွေယာခ ္ာ္ို ေရာရည်က္ာေအာရည်ကငာ 

ပို္ဓေဆာရည်ကငာရနာအတွေ္ာ အေရဵပါေသာရည်က အခ ္ာတစာခ ္ာပငာ 

မဖစာသော။ 

ေရှဵဦဵစွောရည်က ခငာနွေယာစိုဵ ေထာရည်က္ာပဳဴ လှူဒါနာဵေပဵေနသောဴ 

ေတာရည်ကငာေပ္ဒရှိ သစာေတာရည်ကက္ိုဵဝိုငာဵ အတွေငာဵမှ ေ္ ာရည်ကငာဵသို္ဓ 

သွောရည်ကဵရာရည်က လမာဵခရီဵမှာရည်က အေတာရည်ကာပငာ  ္မာဵတမာဵမပီဵ 

သွောရည်ကဵရလာရည်ကရ ခ္ာခဲမှု မ ာရည်ကဵရှိေ ္ာရည်ကငာဵ္ို ေဖာရည်ကာမပရာရည်ကတွေငာ-  

“နွေယာစိုဵေမခေထာရည်က္ာ ေအာရည်က္ာမှာရည်က ရှိေနေသာရည်က 

အေဝဵေမပဵ ္ာရည်ကဵဝငာဵေမမသော ရနာ္ုနာ၊ မန္တေလဵ မမိုက့္ီဵ 

ေတွေ္လို ္တ္တရာရည်ကခငာဵ၊ ္ွေနာ္ရစာခငာဵ မဟုတာ။ 

မေီမောရည်က ခ ို ငာဴခွေ္ာ မ ာရည်ကဵမပောဴေနသောဴ ေမမသာရည်ကဵမဖစာသော။ 

အဲဒီ ေမမေပ္ဒမှာရည်က ေ မေရခွေဳအိတာ မ ာရည်ကဵမဖငာဴ စနစာတ္  

ထုပာပိုဵ၍ “ခငာနွေယာစိုဵ” ရနာ္ုနာဟု စာရည်ကတနာဵထိုဵထာရည်ကဵေသာရည်က 

ပစ္စောဵ ထုပာက္ီဵမ ာရည်ကဵ ရိှေနသော။ ေတာရည်ကာေသဵတာရည်ကေပါဴ။ 

မိုဵတွေငာဵသာရည်က ဆိုရငာမိုဵနဲ္ဓဗွေ္ာနဲ္ဓသွောရည်ကဵမပီ” (စာရည်က-၂၀)ဟူ၍ 

ပရဟိတလုပာေဆာရည်ကငာ ေနသူမ ာရည်ကဵအတွေ္ာ မိနာဵမသာရည်ကဵ 

မဖစာေသာရည်ကာလောဵ အမ ာရည်ကဵ အတွေ္ာဟူေသာရည်က အာရည်ကဵမာရည်ကနာမဖငဴာ 

ခရီဵလမာဵပနာဵ အခ္ာအခဲ မ ာရည်ကဵစွောရည်က္ို ရငာဆိုငာရပုဳ၊ 

မမိုမ့ပမ ာရည်ကဵနှငဴာအမပိုငာ မဖွေဳမ့ဖိုဵ ေသဵေသာရည်က ေဒသေနာရည်က္ာခဳ၏ 

ယိုယွေငာဵေနပုဳ စသောတို္ဓမဖငာဴ စာရည်ကဖတာပရိသတာတုိ္ဓအာရည်ကဵ 

မိတာဆ္ာ ေပဵထာရည်ကဵပါသော။ 

ခငာနွေယာစိုဵ၏ နှလုဳဵ သာရည်ကဵသော နူဵေဳဴသိမာေမွေမ့ပီဵ 

္ေလဵမ ာရည်ကဵအေပ္ဒ ခ စာခငာ  ္ငာနာရည်ကတတာသူ တစာဦဵ 

မဖစာသော။ စာရည်ကသငာေ္ ာရည်ကငာဵရှိ ္ေလဵမ ာရည်ကဵအေပ္ဒ ေမတ္တာရည်က 

ေစတနာရည်က အမပောဴ အဝထာရည်ကဵ္ာရည်က ပုဳေမပာရည်ကေနပုဳနှငာဴ 

စာရည်ကသငာေ္ ာရည်ကငာဵ ္ေလဵ၏ ခ ိုတ့ဲေဴနေသာရည်က အသွေငာအမပငာ 

မ ာရည်ကဵ္ိ ု ထောဴသွေငာဵ ္ာရည်က အာရည်ကဵနောဵေနေသဵေသာရည်က 

ေဒသေနာရည်က္ာခဳ္ို ဇာရည်ကတာလမာဵဆငာ ဖနာတီဵ  ထာရည်ကဵပါသော။ 

ဤသော္ို- 

 “္ေလဵေတွေ္နှစာဆယာေလာရည်က္ာ။ နွေယာစိုဵ 

ေဘဵ္  ္မာဵမပငာမှာရည်က ဝိုငာဵေန ္သော။ တစာခ ို ့ လောဵ 
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ေမှာရည်က္ာလ ္ာ။ အငယာ္ ေလဵ တစာေယာရည်က္ာ ္ေတာဴရည်က 

နွေယာစိုဵေပါငာေပ္ဒမှာရည်က ေခါငာဵအဳုဵလ ္ာ အိပာေပ ာရည်ကာေနသော။ 

ေစာေပေနေသာရည်က မ ္ာနှာရည်က ္ေလဵ သောပငာလျှငာ 

အိပာေပ ာရည်ကာေနေသာရည်က အခါ အမပစာ္ငာဵ စငာစွောရည်က ခ စာစရာရည်က 

ေ္ာရည်ကငာဵလ ္ာ ရှိေနသော။ နဳရဳ မရှိေသာရည်က 

မူလတနာဵေ္ ာရည်ကငာဵ္ေလဵ္ ေလတဝူဵဝူဵ နှငာဴမုိ္ဓ 

ေနွေဆိေုပမယာဴ ေအဵမမေနသော။ မိုဵဆိုလျှငာေတာဴရည်က 

မေတွေဵရဲစရာရည်က” (စာရည်က-၂၆) ဟု စာရည်ကသငာေ္ ာရည်ကငာဵ္ေလဵ၏ 

မမပောဴမစုဳ ပုဳပနာဵသွေငာမပငာ သဏ္ဌာရည်ကနာမ ာရည်ကဵမဖငာဴ စာရည်ကဖတာသူ၏ 

နှလုဳဵ သာရည်ကဵဝယာ ္ရုဏာရည်က သ္ာေစသောဴ စိတာမ ာရည်ကဵ 

မဖစာေပ္ဒလာရည်ကေအာရည်ကငာ နှိုဵဆွေေပဵထာရည်ကဵ ပါသော။ စာရည်ကဖတာသူ 

မ ာရည်ကဵသောမိမိတို္ဓ တိငုာဵမပောတွေငာ ဤ္ဲဴသို္ဓ မမပောဴစဳု 

ေသဵသောဴ ေနရာရည်ကေဒသမ ာရည်ကဵ အမှနာတ္ယာ ရှိေန 

ေ ္ာရည်ကငာဵသိရှိ္ာရည်က ေထာရည်က္ာပဳဴမှုမ ာရည်ကဵ ေပဵလိုသောဴ စိတာ္ ို 

တဖွောရည်ကဵဖွောရည်ကဵ ေပ္ဒလာရည်ကေအာရည်ကငာ ဇာရည်ကတာလမာဵဆငာဖနာတီဵ ထာရည်ကဵ 

ပါသော။  

ထို္ဓမပငာ ပရဟိတ လုပာငနာဵမ ာရည်ကဵ လုပာေဆာရည်ကငာရာရည်ကတွေငာ 

အနုပောရည်ကသော မ ာရည်ကဵလောဵ ပါဝငာ္ ာရည်က အာရည်ကဵမဖောဴ 

ထာရည်ကဵေ ္ာရည်ကငာဵ မဖငာ ဴ ဇာရည်ကတာရှိနာ္ို မမှငာဴထာရည်ကဵပါသော။ 

ဤအခ ္ာသော ေနရာရည်ကတိငုာဵတွေငာ ္ူေီေထာရည်က္ာပဳဴမှု 

သောလောဵ အမ ာရည်ကဵက္ီဵ လိုအပာေနေ ္ာရည်ကငာဵ္ို 

ေပ္ဒလွေငာေစရဳုမျှမ္ အရဳဇာရည်ကတာေဆာရည်ကငာ တုိ္ဓ၏ မပုမူ 

ေဆာရည်ကငာရွေ္ာပုဳ တို္ဓနှငဴာ ဆ္ာစပာဖနာတီဵ မပထာရည်ကဵပုဳ္ို- 

 “စငာေအာရည်က္ာမှာရည်ကလောဵ ေခါငာဵတုဳဵ ္ေလဵေတွေ 

အစီအရီ။ ေခါငာဵတုဳဵ ္ေလဵေတွေ  ္ာရည်ကဵမှာရည်က လူငယာ 

အဆိုေတာရည်ကာ ္ေလဵ ေတွေနှငာဴ လူငယာ ဆရာရည်ကဝနာ 

္ေလဵေတွေ တရငာဵတနှီဵ ဝငာထိုငာေန ္ရငာဵ္ 

စငာေပ္ဒ္ သီခ ငာဵသဳ္ို လ္ာခုပာ စောဵခ ္ာ 

လို္ာေန ္တာရည်က္ို  ္ောဴရတာရည်က မ ္ာရောဝဲမတတာ 

 ္ောနူဵစရာရည်က”(စာရည်က-၆၈) ဟု ေသွေဵ္ငာဆာရည်ကေရာရည်ကဂါ 

ရေနေသာရည်က ္ေလဵေလဵမ ာရည်ကဵအေပ္ဒ အနုပောရည်ကသောမ ာရည်ကဵ 

္လောဵ ေမတ္တာရည်ကထာရည်ကဵ္ာရည်က ဝိုငာဵဝနာဵ္ူေီ လုပာေဆာရည်ကငာ 

ေပဵ ္ရပုဳ၊ ရုပာခန္ဓောရည်က ခ မာဵသာရည်ကေအာရည်ကငာ ေဆာရည်ကငာရွေ္ာ 

ေပဵရဳုမျှမ္ စိတာခန္ဓောရည်ကပိုငာဵ္ိုပါ ေပ ာရည်ကာရွှေငာေအာရည်ကငာ နှစာသိမာဴ 

ေဖ ာရည်ကာေမဖေနရပုဳ စသောဴ မမငာ္ွေငာဵမ ာရည်ကဵမဖငာဴ 

ဇာရည်ကတာလမာဵဆငာ္ာရည်က ဖနာတီဵ သရုပာေဖာရည်ကာ ထာရည်ကဵပါသော။ 

ထိုမမငာ္ွေငာဵ သရုပာေဖာရည်ကာမ ာရည်ကဵသော စာရည်ကဖတာသူ၏ ရငာထဲတွေငာ 

စာရည်ကနာရည်က သနာရည်ကဵစိတာမ ာရည်ကဵ္ို ယိုဖိတာ ္ လာရည်ကသ္ဲဴသုိ္ဓ နှလုဳဵလှ 

ဆရာရည်ကဝနာ လူငယာေလဵမ ာရည်ကဵ၏ စိတာဓါတာ္ို ခ ီဵ္ ူဵ 

မိပါသော။  

ထို္ဓမပငာ  ပရဟိတလုပာငနာဵမ ာရည်ကဵ ေဆာရည်ကငာရွေ္ာရာရည်ကတွေငာ 

လူသူမေရွေဵ၊ လူတနာဵစာရည်ကဵမေရွေဵ လူတုိငာဵ္ို ေဆာရည်ကငာရွေ္ာ 

ေပဵသငာေဴ ္ာရည်ကငာဵမဖငဴာ ဇာရည်ကတာလမာဵ္ို ဖနာတီဵပုဳေဖာရည်ကာ 

ထာရည်ကဵမပနာပါသော။ ေလာရည်က္က္ီဵတွေငာ ေမတ္တာရည်ကတရာရည်ကဵမ ာရည်ကဵ 

လိုအပာေနသောဴ ေနရာရည်ကအမ ာရည်ကဵအမပာရည်ကဵ ရှိပါလာရည်ကဵဟု စာရည်ကဖတာ 

ပရိသတာရငာထဲတွေငာ အေတွေဵမ ာရည်ကဵ္ို  ေပ္ဒေပါ္ာ 

လာရည်ကေစသောဴ ဇာရည်ကတာလမာဵ ဖနာတီဵ မှုပငာ မဖစာသော။  

စာရည်ကေရဵသူသော အိမာေမခယာရည်ကမဲဴ ္ေလဵမ ာရည်ကဵ္ို လမာဵေဘဵ 

ပလ္ာေဖာရည်ကငာဵ ေပ္ဒတွေငာ စာရည်ကသငာေပဵေနသောဴ ခငာနွေယာစိုဵတို္ဓ 

အေပ္ဒ ေမတ္တာရည်ကသ္ာဝငာေစမပီဵ၊ ထို္ေလဵမ ာရည်ကဵ္ို 

ေလလွေငာဴ္ ေလဵ မ ာရည်ကဵအမဖစာ ဖမာဵသွောရည်ကဵမခငာဵ ္လောဵ 

္ေလဵမ ာရည်ကဵ၏ ဘဝေပဵ အေမခအေန္ို မစုဳစမာဵ၊ မိမိတို္ဓ 

တိငုာဵမပောရှိ အစစအရာရည်ကရာရည်က ခ ိုငဴဲ့ေနေသာရည်က ထို္ေလဵမ ာရည်ကဵ 

အတွေ္ာ အလုပာအ္ိုငာ၊ ပောရည်ကေရဵတို္ဓ္ို မောသုိ္ဓေမဖရှငာဵ 

ေပဵနုိငာမောနောဵ ဆိုသောဴ အေမဖ္ို မရှာရည်ကဘဲ 

အနုသေဘာရည်ကထ္ာ အ ္မာဵသေဘာရည်က္ို ေဆာရည်ကငာမပီဵ 

ထိုေခတာ အစိုဵရ၏ အုပာခ ုပာမှုပုဳစဳမ ာရည်ကဵ္ို အာရည်ကဵမလို 

အာရည်ကဵမရ စိတာမ ာရည်ကဵ ေပ္ဒေပါ္ာလာရည်ကေအာရည်ကငာ ဇာရည်ကတာလမာဵ 

ဇာရည်ကတာ္ွေ္ာဆငာ္ာရည်က ဖနာတီဵ ထာရည်ကဵပါသော။ 

စာရည်ကေရဵသူသော ဇာရည်ကတာလမာဵ၊ ဇာရည်ကတာ္ွေ္ာဆငာရာရည်ကတွေငာ 

ဇာရည်ကတာလမာဵ၏ နိမိတာပုဳရိပာမ ာရည်ကဵမဖငာဴလောဵ ဖနာတီဵ ထာရည်ကဵ 

ပါသော။    ခငာနွေယာစိုဵသော ဦဵမမေသွေဵ၏ ရဳုဵခနာဵအတွေငာဵရှိ 

ပနာဵခ ီ္ ာရည်ကဵ္ို စိတာဝငာစာရည်ကဵသောဴ အခ ္ာမဖငာဴ ေနာရည်ကငာတွေငာ 

“ပနာဵေဒါငာဵ”ဟု အမောတွေငာေစမောဴ အေ ္ာရည်ကငာဵ္ုိ 

ဇာရည်ကတာနိမိတာ မပထာရည်ကဵ ပါသော။ 

 “လှလို္ာတဲ ဴ ေဒါငာဵက္ီဵပါလာရည်ကဵ။ နဳရဳမှာရည်က 

ခ ိတာထာရည်ကဵ ေသာရည်က ေပါငာသွေငာဵထာရည်ကဵသောဴ ပနာဵခ ီ္ ာရည်ကဵထဲ္ 

ေဒါငာဵက္ီဵ္ို  ္ောဴရငာဵ နွေယာစိုဵရငာသပာ အဴဳ သေနမိသော။ 

ေဒါငာဵ္ ရုိဵရိုဵ ေဒါငာဵမဟုတာ။ ပနာဵပွေငာဴ္ေလဵမ ာရည်ကဵ 

အခ ပာလို္ာ္ပာ၍ ေဒါငာဵပုဳ ေဖာရည်ကာမပထာရည်ကဵ မခငာဵ မဖစာသော။ 

ပနာဵေတွေ္ို စုဳလို္ဓ၊ မမစိမာဵေရာရည်ကငာ ေနရာရည်ကမှာရည်ကေတာဴရည်က 

ပနာဵပွေငာဴမဟုတာဘဲ သစာရွေ္ာ စိမာဵစိမာဵ ္ေလဵမ ာရည်ကဵ္ုိ 

္ပာထာရည်ကဵမခငာဵမဖစာသော။” (စာရည်က-၃၀)ဟူ၍ ေဖာရည်ကာမပထာရည်ကဵ 

သော။ 

ဤတွေငာ “ပနာဵ”မှာရည်က စိတာနှလုဳဵနူဵေဳဴသိမာေမွေမ့ပီဵ 

ပနာဵ္ဲဴသုိ္ဓ မဖူစငာသောဴ ခငာနွေယာစိုဵ္ို ္ိုယာစာရည်ကဵမပုထာရည်ကဵမပီဵ 

“ေဒါငာဵ” မှာရည်က ခငာနွေယာစိုဵတို္ဓ္ို အဘ္ာဘ္ာမှ အမမဲတမာဵ 

အဆငာဴသငာဴ အစစ အရာရည်ကရာရည်က ္ူေီေပဵေနသောဴ၊ 

အခ္ာအခဲ  ္ုဳလာရည်ကတိငုာဵ ္ူေီေမဖရှငာဵ ေပဵတတာသောဴ 
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ခငာနွေယာစိုဵအတွေ္ာ ခွေနာအာရည်ကဵ တစာခု မဖစာသောဴ ဦဵမမေသွေဵ္ို 

္ိုယာစာရည်ကဵမပုထာရည်ကဵပါသော။             

ထို္ဓေ ္ာရည်ကငဴာ ခငာနွေယာစိုဵတို္ဓ၏ ပရဟိတလုပာငနာဵ ပိုမုိ 

ေအာရည်ကငာမမငာ လာရည်ကေစသောဴ အေ ္ာရည်ကငာဵအရငာဵမှာရည်က ပနာဵနှငာဴ 

တူမပီဵ နူဵေဳဴသောဴ နှလုဳဵ သာရည်ကဵပိုငာရှငာ ခငာနွေယာစိုဵနှငာဴ 

ေဒါငာဵနှငာဴ တူသောဴ ဦဵမမေသွေဵ “ပနာဵေဒါငာဵ” နှစာေယာရည်က္ာ 

ေပါငာဵမှုေ ္ာရည်ကငာဴ ပိုမို ေအာရည်ကငာမမငာလာရည်ကေ ္ာရည်ကငာဵမဖငာဴ 

ဇာရည်ကတာလမာဵ ဖနာတီဵ ထာရည်ကဵပါသော။ စာရည်ကေရဵသူသော 

မောသောဴ အလုပာ္ိုမဆို စိတာနှလုဳဵ  နူဵေဳဴ ေနရဳုနှငာဴ မမပီဵ 

္ူေီ ေမဖရှငာဵေပဵနုိငာသောဴ လူမ ိုဵနှငာဴပူဵေပါငာဵမှ သာရည်ကလျှငာ 

အရာရည်ကရာရည်က ေအာရည်ကငာမမငာမှု ရနုိငာသောဴအခ ္ာ္ို စာရည်ကဖတာသူမ ာရည်ကဵ 

အေတွေဵသုိ္ဓ ထိုဵေဖာရည်က္ာဝငာေရာရည်က္ာ ေစသောဴ အခ ္ာမဖငာဴ 

ဇာရည်ကတာအတ္ာပိုငာဵ္ို ပိုမိုစိတာဝငာစာရည်ကဵ လာရည်ကေအာရည်ကငာ 

ဖနာတီဵ ခဲဴပါသော။  

စာရည်ကေရဵသူ လ္ောရည်ကရောေ္ ာရည်ကာသော ဇာရည်ကတာလမာဵ္ို 

ဖနာတီဵ ရာရည်ကတွေငာ ဇာရည်ကတာေဆာရည်ကငာ တို္ဓ၏အမပုအမူမ ာရည်ကဵမဖငာဴလောဵ 

ဇာရည်ကတာလမာဵ ရောရွေယာခ ္ာ္ို ေပ္ဒလွေငာေအာရည်ကငာ ဖနာတီဵ  

ထာရည်ကဵပါသော။ အဓိ္ဇာရည်ကတာေဆာရည်ကငာ ခငာနွေယာစိုဵ္ို 

သူေဌဵသမီဵ တစာဦဵအမဖစာ လောဵေ္ာရည်ကငာဵ၊ ခ္ာခဲ 

 ္မာဵတမာဵစွောရည်က မဖတာသနာဵ ရေသာရည်က ပရဟိတလပုာငနာဵ္ို 

္ိုယာ္ ိုဵမဖ္ာ ေဆာရည်ကငာရွေ္ာသူ အမဖစာလောဵေ္ာရည်ကငာဵ၊ 

္ေလဵမ ာရည်ကဵအေပ္ဒ  သနာရည်ကဵ ္ငာနာရည်က တတာသူ၊ ္ူေီေပဵသူ 

အမဖစာလောဵေ္ာရည်ကငာဵ၊ ဖနာတီဵ ထာရည်ကဵ ပါသော။ ထို္ဓအမပငာ 

ပရဟိတ လုပာငနာဵ္ို လုပာေဆာရည်ကငာရာရည်ကတွေငာ ေပ္ဒေပါ္ာ 

လာရည်ကသောဴ အခ္ာအခဲမ ာရည်ကဵ္ို စိတာဓာရည်ကတာခိုငာမာရည်က စွောရည်ကမဖငာ ဴ

မဖတာသနာဵနုိငာေသာရည်ကာလောဵ မိနာဵ္ေလဵပီပီ အစစ အရာရည်ကရာရည်က 

္ူေီ ေပဵေနသောဴ ဦဵမမေသွေဵအေပ္ဒ သဳေယာရည်ကဇဉာ 

တွေယာမိသူ အတ္တစိတာနှငဴာ ပရစိတာအာရည်ကဵမပိုငာမှုမဖငဴာ 

ထ္ာမမတာသောဴ ဇာရည်ကတာေ္ာရည်ကငာ စရုိ္ာ္ို ဖနာတီဵ ထာရည်ကဵ 

ပါသော။  

ဦဵမမေသွေဵ္ို ပနာဵခ ီဆရာရည်ကလုပာငနာဵရှငာ သူေဌဵတစာဦဵ 

အမဖစာ လောဵေ္ာရည်ကငာဵ ပရဟိတ လုပာငနာဵမ ာရည်ကဵ္ို 

စိတာဝငာစာရည်ကဵသူ တစာဦဵအမဖစာ လောဵေ္ာရည်ကငာဵ 

ဖနာတီဵ ထာရည်ကဵသော။ တစာဖနာ သူ၏ ဇနီဵေခ ာရည်ကနှငာဴ အလွေနာ 

တူသောဴ ခငာနွေယာစိုဵအေပ္ဒ သဳေယာရည်ကဇဉာ တွေယာမိ 

ေသာရည်ကာလောဵ ခငာနွေယာစိုဵ၏ စိတာဓာရည်ကတာ္ို တနာဖိုဵထာရည်ကဵ 

ေလဵစာရည်ကဵမှုေ ္ာရည်ကငာဴ ၁၅၀၀ ေမတ္တာရည်ကမှ ၅၂၈ ေမတ္တာရည်ကဘ္ာသုိ္ဓ 

္ူဵေမပာရည်ကငာဵသွောရည်ကဵမပီဵ ေီမအရငာဵ တစာေယာရည်က္ာပမာရည်က 

္ူေီေစာရည်ကငာဴေရှာရည်က္ာ ေပဵသွောရည်ကဵသူအမဖစာ ပုဳေဖာရည်ကာခဲဴသော။ 

 အရဳဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵမဖစာေသာရည်က မိုဵက္ီဵနှငာဴ သာရည်ကဵက္ီဵ 

တို္ဓသော ခငာနွေယာစိုဵအေပ္ဒ ေမတ္တာရည်ကသ္ာဝငာ ခ စာမိသူမ ာရည်ကဵ 

မဖစာေသာရည်ကာလောဵ မိမိ မမတာနုိဵ တနာဖိုဵထာရည်ကဵရေသာရည်က 

မဖူစငာေသာရည်က ပနာဵပွေငာဴ္ ေလဵ္ို မေချွရ္ာသ္ဲဴသုိ္ဓ 

ခ စာမိေ ္ာရည်ကငာဵဖွေငာ ဴ မေမပာရည်ကရ္ာဘ ဲ ေီမ၊ နှမအရငာဵ 

တစာေယာရည်က္ာ ္ဲဴသုိ္ဓ ေစာရည်ကငာဴေရှာရည်က္ာ သူမ ာရည်ကဵအမဖစာ   

လောဵေ္ာရည်ကငာဵ၊  ပရဟိတ စိတာ္ ို ေမွေဵမမူသူမ ာရည်ကဵအမဖစာ 

လောဵေ္ာရည်ကငာဵ ဇာရည်ကတာေဆာရည်ကငာ စရုိ္ာ္ို ္ စာ္ စာလ စာလ စာ 

သိမာသိမာေမွေေ့မွေ ့ဖနာတီဵ  တငာမပထာရည်ကဵပါ သော။ 

ထို္ဓေ ္ာရည်ကငာဴ “ပနာဵေဒါငာဵ” ဝတ္ထုသော သာရည်ကမနာ 

ဝတ္ထုရှောမ ာရည်ကဵ ္ဲဴသုိ္ဓ အခ စာ၊ အလွေမာဵ္ို ဦဵစာရည်ကဵ 

ေပဵထာရည်ကဵသောဴ ဝတ္ထုမ ာရည်ကဵထဲမှ ေသွေဖော္ာရည်က ပရဟိတ 

လုပာငနာဵ ေဆာရည်ကငာရွေ္ာမှုမ ာရည်ကဵ္ို ဦဵစာရည်ကဵ ေပဵထာရည်ကဵေသာရည်က 

ဆနာဵသစာမပီဵ တစာမူထူဵမခာရည်ကဵသောဴ ဝတ္ထုရှော တစာပုဒာအမဖစာ 

ဖနာတီဵ ထာရည်ကဵသော္ို  ေတွေရ့ှိရပါသော။   

 ၃၊ ၃။ ဇာရည်ကတာေဆာရည်ကငာစရုိ္ာေလဴလာရည်ကခ ာ္ 

ဇာရည်ကတာေဆာရည်ကငာစရုိ္ာအဖွေဲ ့ ဆိုသောမှာရည်က ဇာရည်ကတာလမာဵတွေငာ 

ပါဝငာေသာရည်က ဇာရည်ကတာေဆာရည်ကငာတို္ဓသော အမဖစာအပ ္ာ အေရဵ 

အခငာဵ  တစာခုခုနှငာဴ  ္ုဳေတွေ ့ ရေသာရည်ကအခါ မောသို္ဓ မပုမူ 

ေမပာရည်ကဆိ ု ေတွေ ့္ုဳသော္ို ေဖာရည်ကာမပလိုေသာရည်က အဖွေဲမ့ဖစာသော။ 

စရုိ္ာနှငာဴ ပတာသ္ာ၍ မမနာမာရည်က အဘိဓာရည်ကနာတွေငာ “အမပုအမူ။ 

အေလဴ၊ အ္ ငာဴ”[၂]  ဟူ၍ အဓိပ္ပာရည်ကယာ ဖွေငာဴဆိုထာရည်ကဵပါသော။ 

မမိုဵေမမ၏ ဝတ္ထုရှော ဖနာတီဵ သူနှငာဴ ဝတ္ထုရှော 

ခဳစာရည်ကဵသစူာရည်ကအုပာတွေငာ- ဇာရည်ကတာေဆာရည်ကငာနှငာဴ ပ္ာသ္ာ၍ “ဝတ္ထု 

တစာပုဒာတွေငာ ပါဝငာေသာရည်ကဇာရည်ကတာလမာဵ၌ ပါဝငာလှုပာရှာရည်ကဵ မပုမူ 

သူမ ာရည်ကဵ္ို ဇာရည်ကတာေဆာရည်ကငာဟု ေခ္ဒပါသော။ ထိုဇာရည်ကတာေဆာရည်ကငာ 

တို္ဓ္ိုဇာရည်ကတာလမာဵမဖစာရပာနှငာဴ ေ ္ာရည်ကငာဵ္ ိုဵ ဆ္ာသွေယာ၍ 

အမပုအမူ အေမပာရည်ကအဆို ခဳစာရည်ကဵမှုအေတွေဵအမမငာတို္ဓ္ို 

လူ္ဓသဘာရည်ကဝနှငာဴအေီ အနုစိတာ သရုပာေဖာရည်ကာေရဵဖွေဲမ့ခငာဵ ္ို 

ဇာရည်ကတာေဆာရည်ကငာစရို္ာ သရုပာေဖာရည်ကာမခငာဵ ဟု ေခ္ဒပါသော။” [၁] 

ဟု အဓိပ္ပာရည်ကယာ ဖွေငာဴဆိုထာရည်ကဵပါသော။ 

သုိ္ဓမဖစာ၍ ဇာရည်ကတာေဆာရည်ကငာစရုိ္ာ ဆိုသောမှာရည်က -

“ဝတ္ထုတစာပုဒာတွေငာ စာရည်ကေရဵသူ ပို္ဓေဆာရည်ကငာလိေုသာရည်က 

ရောရွေယာခ ္ာသုိ္ဓ ေရာရည်က္ာေအာရည်ကငာ စာရည်ကေရဵသူ၏ အေတွေဵ 

အမမငာ၊ ဗဟုသုတမ ာရည်ကဵ္ို စာရည်ကဖတာသူမ ာရည်ကဵ စိတာဝငာစာရည်ကဵ 

လာရည်ကေစရနာ အတွေ္ာ မိမိ္ ရာရည်က ေနရာရည်ကမှ တာရည်ကဝနာ 

ေ္ ပွေနာစွောရည်ကမဖငာဴ မပုမူလှုပာရှာရည်ကဵ သရုပာေဆာရည်ကငာရသူမ ာရည်ကဵ 

မဖစာပါသော။”  ဟု ယဆူမိပါသော။ 

“ပနာေဒါငာဵ” ဝတ္ထုတွေငာ အဓိ္ဇာရည်ကတာေဆာရည်ကငာ္ို    

အမပငာ ေလာရည်က္တွေငာ  အမှနာတ္ယာ ရှိခဲဴသော 
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ခငာနှငာဵ ္ောသာရည်က၏ ္ိုယာစာရည်ကဵ ဇာရည်ကတာေဆာရည်ကငာ  

ခငာနွေယာစိုဵ္ို ဖနာတီဵ ခဲဴသော။ ဦဵမမေသွေဵမှာရည်က ခငာနွေယာစိုဵ၏ 

စရုိ္ာ္ို ပိုမိုပီမပငာလာရည်ကေအာရည်ကငာ ပဳဴပိုဵ္ူေီေပဵသောဴ 

အရဳဇာရည်ကတာေဆာရည်ကငာ မဖစာသော။ မိုဵက္ီဵ၊ သာရည်ကဵက္ီဵ၊ အိတုတာ၊ 

္ိုသိနာဵဟနာစိုဵနှငာဴ ဦဵေဇာရည်ကာတို္ဓ္ို အဓိ္ဇာရည်ကတာေဆာရည်ကငာ၏ 

စရုိ္ာနှငဴာ ဇာရည်ကတာလမာဵ္ို ေပ္ဒလွေငာ ေစရနာအတွေ္ာ 

သုိငာဵဝိုငာဵမခဳရဳ ေပဵထာရည်ကဵေသာရည်က အရဳဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵအမဖစာ 

ဖနာတီဵ ထာရည်ကဵပါသော။  

၃၊ ၃၊ ၁။ အဓိ္ဇာရည်ကတာေဆာရည်ကငာဖနာတီဵပုဳ 

စာရည်ကေရဵဆရာရည်က လ္ောရည်ကရောေ္ ာရည်ကာ၏ ပနာဵေဒါငာဵ 

ဝတ္ထုသော ပရဟိတ စိတာဓါတာမပငာဵထနာပုဳ္ို အဓိ္ 

ပုဳေဖာရည်ကာ ဖနာတီဵ  ထာရည်ကဵမခငာဵ မဖစာပါသော။ “ပရ” ဆိုသောမှာရည်က 

ေယဘုယ အာရည်ကဵမဖငာဴ “မဖူစငာမခငာဵ၊ ေမဖာရည်ကငာဴမတာမခငာဵ၊ 

ပွေငာဴလငာဵရုိဵသာရည်ကဵမခငာဵ ၊ တ္ာ ္မှု ရှိမခငာဵ၊ အနစာနာရည်ကခဳမခငာဵ၊ 

ရဲရငာဴမှု ပိုငာဆိုငာမခငာဵ” တို္ဓမဖစာမပီဵ ၊“အတ္တ” ဆိုသောမှာရည်က 

“္ိုယာအ္ ိုဵစီဵပွောရည်ကဵ္ိုသာရည်က မ္ာေမာရည်ကသောဴစိတာရှိမခငာဵ” တုိ္ဓ 

မဖစာေ ္ာရည်ကငာဵ ပောရည်ကရှငာတို္ဓ္  ဖွေငဴာဆို ထာရည်ကဵပါသော။ 

ထို္ဓေ ္ာရည်ကငာဴ “ပရဟိတ” ဆိုသောမှာရည်က မိမိ၏အတ္တစိတာ္ို 

ဆနာ္ဓ္ ငာမပီဵ မိမိ ္ိုယာ္  ိုဵ စီဵပွောရည်ကဵ္ို မ ္ောဴဘဲ အမ ာရည်ကဵ 

အ္ ိုဵ္ို ေဆာရည်ကငာရွေ္ာ တတာသောဴ အတ္တစိတာ္ ငာဵမဲဴသူ 

မဖစာပါသော။  

“ပရဟိတသမာရည်ကဵ” ဆုိသောမှာရည်က ္ိုယာခ ငာဵစာရည်ကစိတာနှငာဴ 

ခ စာသောဴစိတာ္ိုေပါငာဵစပာမပီဵ မိမိလ္ာမဖငာဴ 

ေလာရည်က္အလှ္ို ေဖာရည်ကာေဆာရည်ကငာခ ငာသူမ ိုဵ္ိုဆိုလိုပါသော။ 

ပရဟိတလုပာေဆာရည်ကငာ မခငာဵ ၏ အ္ ိုဵေ္ ဵဇူဵမ ာရည်ကဵမှာရည်က (၁) 

အပငာပနာဵခဳနုိငာမခငာဵ ၊ (၂) ဒု္္ခမ ာရည်ကဵ္ိုသိလာရည်ကမပီဵ လူ္ဓဘဝ 

မပဿနာရည်ကမ ာရည်ကဵ္ို အတူတ္ွေ ရငာဆိငုာ ေမဖရှငာဵနုိငာသောဴ 

ခွေနာအာရည်ကဵ ရှိလာရည်ကမခငာဵ ၊ (၃) ဥေပ္္ခာရည်ကတရာရည်ကဵ္ို လ္ာ္ိုငာ 

ထာရည်ကဵနုိငာလာရည်ကမခငာဵ၊(၄) တူေသာရည်ကအ္ ိုဵေပဵမခငာဵ၊ (၅) 

ခဳယခူ ္ာ မှနာ္နာလာရည်ကမခငာဵ နှငာဴ ဘဝအဓိပ္ပာရည်ကယာရှိလာရည်ကမခငာဵ၊ 

(၆) လူမှု္ွေနာရ္ာ ္ ယာမပနာ္ဓလာရည်ကမခငာဵ နှငာဴ လုပာငနာဵခွေငာ 

ေအာရည်ကငာမမငာလာရည်ကမခငာဵ၊ (၇) စီမဳခနာ္ဓခွေဲမှုစွေမာဵရော မပောဴဝ 

လာရည်ကမခငာဵ နှငဴာ (၈) လူအမ ာရည်ကဵမဖငာဴ တွေဖဲ္ာ လုပာ္ိုငာ 

နုိငာစွေမာဵရှိမခငာဵ  တို္ဓပငာ မဖစာသောဟူ၍ ဘာရည်ကသာရည်ကေရဵ 

နယာပယာတွေငာ မပဆိုထာရည်ကဵပါသော။ 

ထို္ဓေ ္ာရည်ကငဴာ စာရည်ကေရဵသူသော ပရဟိတစိတာမဖငဴာ ေလာရည်က္ 

အလှဆငာေနေသာရည်က အဓိ္ဇာရည်ကတာေဆာရည်ကငာ ခငာနွေယာစိုဵ စရုိ ာ္ 

္ို ပုဳေဖာရည်ကာဖနာတီဵ ရာရည်က၌ ပရဟိတလပုာေဆာရည်ကငာမခငာဵ၏ အ္ ိုဵ 

ေ္ ဵဇူဵ (၈)ရပာ ္ို အေမခခဳ၍ ဖနာတီဵ ပုဳေဖာရည်ကာ သွောရည်ကဵသောဟု 

ယဆူရပါသော။ 

စာရည်ကေရဵသူ လ္ောရည်ကရောေ္ ာရည်ကာ ဖနာတီဵ ထာရည်ကဵေသာရည်က အဓိ္ 

ဇာရည်ကတာေဆာရည်ကငာ ခငာနွေယာစိုဵသော ဘွေဲ့ရပောရည်ကတတာ သူေဌဵ 

သမီဵ တစာဦဵ မဖစာေသာရည်ကာလောဵ မိမိ၏ဘဝ တိုဵ တ္ာမှု္ို 

မ ္ောဴ၊ ္ိုယာ္ ိုဵစွေနာ္ဓ္ာရည်က ပရဟိတ လုပာငနာဵမ ာရည်ကဵ္ို 

စွေမာဵစွေမာဵတမဳ ္ူေီလုပာေဆာရည်ကငာ ေပဵေနသောဴ မိနာဵမသာရည်ကဵ 

တစာဦဵ မဖစာပါသော။ စာရည်ကေရဵသူ သော ဇာရည်ကတာေဆာရည်ကငာ 

ခငာနွေယာစိုဵ္ို မဖွေဳမ့ဖိုဵေသဵသောဴ ဆငာဵရဲ မွေဲေတမပီဵ 

ေဝဵလဳေခါငာသီသောဴ ေနရာရည်ကေဒသမ ာရည်ကဵတွေငာ သွောရည်ကဵေရာရည်က္ာ 

္ူေီေထာရည်က္ာပဳဴေပဵေနသူ တစာဦ မဖစာေ ္ာရည်ကငာဵ ဖနာတီဵ  

ရာရည်က၌- 

“္ျွနာမ က္ိုဵဝိုငာဵထဲ္ မူလတနာဵေ္ ာရည်ကငာဵ္ို 

ေရာရည်က္ာတာရည်က နှစာေခါ္ာရှိမပီ၊ အဲဒီ္ေလဵေတွေမှာရည်က ဗလာရည်က 

စာရည်ကအုပာ လောဵ မရှိဘူဵ၊ စာရည်ကဵပွေဲလောဵမရှိဘူဵ၊ ခဲတဳ ေဘာရည်ကပငာ 

လောဵ မရှိဘူဵ၊ ဆရာရည်ကမမှာရည်ကလောဵ ေ္ ာရည်က္ာသငာပုနာဵ 

မရှိဘူဵ၊ ေ္ ာရည်က္ာသငာပုနာဵ ေဝဵလို္ဓ ေ္ ာရည်က္ာသငာပုနာဵ 

ခ ိတာစရာရည်က နဳရဳ ေတာရည်ကငာ မရှိဘူဵ၊ အဲဒါ ္ျွနာမ 

ရနာ္ုနာမှာရည်ကလို္ာစုလို္ဓ ရသမျှ သူတို္ဓအတွေ္ာ လိုတာရည်က 

္ေလဵေတွေပဲ၊ အဝတာအစာရည်ကဵေတွေလောဵပါတယာ၊ ္ျွနာမ 

မိဘရယာ သူတို္ဓ မိတာေဆွေေတွေရယာ၊ ္ျွနာမ သူငယာခ ငာဵ 

ေတွေရယာစုမပီဵ လှူလို္ာ ္တာရည်က သူတို္ဓ္ စစာမယာ ဆိုမပီဵ 

သာရည်ကခ ထာရည်ကဵတာရည်က ္ာရည်ကဵ္လောဵ တစာေန္ဓ တစာစီဵပဲ 

ထွေ္ာတာရည်က၊ဒီေန္ဓ ္ာရည်ကဵမမီလို္ာရငာ ဒီပစ္စောဵေတွေ ္ျွနာမ 

ဘယာသွောရည်ကဵ ထာရည်ကဵရမလဲ ္ျွနာမမသိဘူဵ ” (စာရည်က-၂၄) 

ဟုေဝဵလဳမပီဵ လမာဵခရီဵ ခ္ာခဲ ္မာဵတမာဵသောဴ ေနရာရည်ကတွေငာ 

လိုအပာသောမ ာရည်ကဵ္ို ္ူေီ ေထာရည်က္ာပဳဴေပဵမခငာဵ အာရည်ကဵမဖငာဴ 

လောဵေ္ာရည်ကငာဵ၊ “ေေနပိုငာဵေတွေမှာရည်က အဲဒီ မီဵပွေိုငာဴမှာရည်က 

ပနာဵေရာရည်ကငာဵ ေနတဲဴ ္ေလဵေတွေ္ို ငါတို္ဓ စာရည်ကသွောရည်ကဵ 

သငာေပဵ ္တာရည်က၊ အဲဒီနာရည်ကဵ္ ေ ္ာရည်ကာမငာရည်က ဆိုငာဵဘုတာက္ီဵ 

နာရည်ကဵမှာရည်ကပဲ သူတို္ဓ ပနာဵေရာရည်ကငာဵ မပ ္ာရေအာရည်ကငာ ငါနဲ္ဓ အိတုတာ  

စာရည်ကသငာေပဵေနတဲဴ အခ ိနာ ဟိုေ္ာရည်ကငာေတွေ ပနာဵေရာရည်ကငာဵ 

ေပဵထာရည်ကဵတာရည်က” (စာရည်က-၁၅၂) ဟု လမာဵေဘဵ စာရည်ကသငာဝိုငာဵ 

ထူေထာရည်ကငာမပီဵ ပောရည်ကေရဵထ္ာ ဝမာဵေရဵ္ုိ ဦဵစာရည်ကဵေပဵ 

ေနရသေဴာ  ္ေလဵမ ာရည်ကဵ၏ ဖွေဳမ့ဖိုဵ တိုဵ တ္ာေရဵ္ို 

္ူေီေပဵေနသောဴ အခ ္ာ္ို လောဵေ္ာရည်ကငာဵ ဖနာတီဵ  

ပုဳေဖာရည်ကာ ထာရည်ကဵပါသော။ ထိုအခ ္ာမ ာရည်ကဵေ ္ာရည်ကငာဴ စာရည်ကေရဵသူ 

သော သူ၏ ဇာရည်ကတာေဆာရည်ကငာ စရုိ္ာ္ို ပရဟိတ 

လုပာေဆာရည်ကငာမခငာဵမှ ရရှိသောဴ အ္ ိုဵ ေ္ ဵဇူဵမဖစာသောဴ 

“အပငာပနာဵခဳနုိငာသောဴ အခ ္ာမဖငာဴ ္ို္ာေီမှုရှိသူ” 

တစာဦဵအမဖစာ ဖနာတီဵ ထာရည်ကဵမခငာဵ မဖစာပါသော။  

ထို္ဓမပငာ ခငာနွေယာစိုဵသော အမ ာရည်ကဵအ္ ိုဵ္ို ေဆာရည်ကငာရွေ ာ္ 

သယာပိုဵရာရည်ကတွေငာ မိမိတစာဦဵတောဵတွေငာသာရည်က အခ္ာအခဲ 
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အ္ ပာအတောဵမ ာရည်ကဵမဖငာဴ ဒု္္ခေရာရည်က္ာေနမခငာဵ  မဟုတာဘဲ 

လူတုိငာဵလူတိုငာဵတွေငာ သူ္ဓဒု္္ခနှငာဴ သူရှိ္ာရည်က ဘဝမပဿနာရည်က 

မ ာရည်ကဵ ္ို ရငာဆိုငာေမဖရှငာဵေနရပါလာရည်ကဵ ဆိုသောဴအခ ္ာ္ို 

ပရဟိတ လုပာေဆာရည်ကငာရငာဵမဖငာဴ တမဖောဵမဖောဵ သိလာရည်က 

ရေ ္ာရည်ကငာဵ္ို-  

 “နွေယာစိုဵထ္ာ ဆိုဵတဲဴလူေတွေရှိတယာ” (စာရည်က-၇၆) 

“ဒီ္ ဆရာရည်ကဝနာေတွေလို ဝနာထမာဵေတွေေပါဴ သူတို္ဓ ရတဲဴ 

လစာရည်ကနဲ္ဓခဳစာရည်ကဵခွေငာဴနဲ္ဓစာရည်ကရငာသူတို္ဓစွေမာဵေဆာရည်ကငာေနတဲဴ 

လုပာငနာဵေတွေ ္လောဵ ပရဟိတ စစာစစာေတွေပဲ၊ 

ဒါဆရာရည်ကဝနာထဲမှာရည်ကမှ မဟုတာဘူဵ၊ ေ္ ာရည်ကငာဵဆရာရည်ကေတွေ 

ရှိတယာ၊ အငာဂ ငာနီယာရည်ကေတွေ ရှိတယာ၊ ဝနာေဆာရည်ကငာမှုေတွေ 

အမ ိုဵမ ိုဵ ေပဵေနတဲ ဴဝနာထမာဵမ ိုဵစုဳ ရှိတယာ၊ ငါဵမေတွေလိုပဲ 

ဥဥမပီဵ အသဳမမပု ္ေတာရည်က ဴ သူတို္ဓ ဘယာေလာရည်က ာ္ 

လုပာေပဵေနတယာ ဆိုတာရည်က္ို ဘယာသူမှ မသိ ္ဘူဵ၊ 

ဒီ ္ာရည်ကဵထဲမှာရည်က သူတို္ဓထဲမှာရည်ကပဲ လုပာပိုငာခွေငာဴ္ို ္ိုယာ္ ိုဵ 

အတွေ္ာ အသဳုဵမပုတဲ ဴလူေတွေ ေပ္ဒလာရည်က မပနာတယာ” (စာရည်က-၇၇) 

        “္ိုယာဴဖို္ဓမပါ အမ ာရည်ကဵအတွေ္ာခ ောဵပဲ ္ ာရည်ကဵ္ုတာ 

္ ာရည်ကဵခဲ လုပာေပဵ ေန ္တဲဴ ဒီ္ ဆရာရည်ကဝနာက္ီဵေတွေ 

အပါအဝငာ ေစတနာရည်ကရှငာ ဝနာထမာဵေတွေလောဵ ငါဵမေတွေ 

မဖစာ္ုနာေရာရည်က” (စာရည်က-၇၇)         

“ဦဵေသွေဵ ေမပာရည်ကတာရည်က ဟုတာတယာ၊ ္ေတာရည်ကာ ္ေတာရည်ကာ       

ေတွေ္ိုပဲ ဘုနာဵေတာရည်ကာဘွေဲေ့ပဵေနတဲဴ လူေတွေ  ္ျွနာမ 

ေတွေဖ့ူဵတယာ”  (စာရည်က-၇၇) 

ဟု ဦဵမမေသွေဵနှငာဴ ခငာနွေယာစိုဵတုိ္ဓ အမပနာအလှနာ 

ေမပာရည်ကစ္ာရည်ကဵမဖငာဴ ခငာနွေယာစိုဵသော မိမိထ္ာ ဒု္္ခေရာရည်က ာ္  

ေနသူမ ာရည်ကဵ ေလာရည်က္၌ ရှိ္ာရည်က သူတို္ဓဘာရည်ကသာရည်က အခ္ာအခဲ 

မ ာရည်ကဵ္ို ရငာဆိုငာ ေမဖရှငာဵေနရ ပါလာရည်ကဵ ဟူေသာရည်က အသိ 

ရလာရည်ကသူအမဖစာ ဖနာတီဵ ထာရည်ကဵပါသော။ ထို္ဓမပငာ “လူ္ဓဘဝ 

မပဿနာရည်ကမ ာရည်ကဵ္ို တတာစွေမာဵနုိငာသမျှ ရငာဆိုငာ 

ေမဖရှငာဵနိုငာသေဴာ ခွေနာအာရည်ကဵ ရှိေနေ ္ာရည်ကငာဵ”္ိုပါ ပုဳေဖာရည်ကာ 

ထာရည်ကဵရဳုမ္ တလွေဲဆဳပငာေ္ာရည်ကငာဵသေဴာ ေခတာ္ာရည်ကလ 

ပုဳရိပာ္ိုပါ ပုဳေဖာရည်ကာ ဖနာတီဵ ထာရည်ကဵသော။  

ခငာနွေယာစိုဵသော မိမိစိတာသဏ္ဌာရည်ကနာ  ္ောလငာ 

ေအဵခ မာဵရနာ မဗပ္မာရည်ကစိုရာတရာရည်ကဵ လ္ာ္ိုငာ ထာရည်ကဵ္ာရည်က 

ဥေပ္္ခာရည်ကတရာရည်ကဵနှငဴာ ေနတတာသူ တစာဦဵအမဖစာ္ို- 

“စိတာနာရည်ကတာရည်ကလောဵ မရိှဘူဵ၊ သတိရတာရည်ကလောဵ မရှိဘူဵ၊ 

ရှငာဵရှငာဵ ေမပာရည်ကရရငာ ေဟာရည်ကဒီ္မ္ဘာရည်ကက္ီဵမှာရည်က သီဟ ဆိုတဲဴ 

ေ္ာရည်ကငာတစာေယာရည်က္ာ ရှိေနသလာရည်ကဵ၊ ရှိမေနဘူဵ လာရည်ကဵ္ို 

စိတာမဝငာစာရည်ကဵတာရည်က”(စာရည်က၁၄၉)ဟု 

ခ စာသူေဟာရည်ကငာဵနှငာဴမပနာဆုဳေတွေ ့ သေဴာအခါ သူ၏ခဳစာရည်ကဵမှု္ို 

သူငယာခ ငာဵမ ာရည်ကဵအာရည်ကဵ ေမပာရည်ကမပမခငာဵ မဖငဴာလောဵေ္ာရည်ကငာဵ၊ 

 “အသိအမှတာမပုခဳရတယာ ဆိုေတာရည်ကဴလောဵ ဝမာဵသာရည်က 

စရာရည်ကေပါဴ သိပာေတာဴရည်ကလောဵ အေရဵမက္ီဵပါဘူဵ 

ဦဵေသွေဵရယာ၊ သူတို္ဓ ဆုေပဵေပဵ မေပဵေပဵ၊ နွေယာစိုဵ္ 

္ိုယာယုဳ ္ောတာရည်က္ို ္ိုယာဆ္ာလုပာမှာရည်ကပါ” (စာရည်က-

၁၈၈)ဟု ္ငာဘာရည်ကရာရည်ကတွေငာ ဆုလာရည်က ယရူနာေခ္ဒသော 

နှငာပဴတာသ္ာ၍ လောဵေ္ာရည်ကငာဵ ဇာရည်ကတာေဆာရည်ကငာ အခ ငာဵခ ငာဵ 

ေမပာရည်ကစ္ာရည်ကဵတို္ဓမဖငာဖဴနာတီဵ ထာရည်ကဵသော္ို ေတွေရ့ ပါသော။ 

ဤတွေငာ မမပေဴာစုဳေသာရည်က ဘဝတို္ဓ၏ ခဳစာရည်ကဵခ ္ာမ ာရည်ကဵ္ို မျှေဝ 

ခဳစာရည်ကဵေနရေသာရည်က ခငာနွေယာစိုဵသော မိမိရငာတွေငာဵ ခဳစာရည်ကဵခ ္ာ 

မဖစာေသာရည်က ခ စာသူေဟာရည်ကငာဵသီဟအေပ္ဒတွေငာ လောဵေ္ာရည်ကငာဵ၊ 

ေစတနာရည်ကနှငဴာ ရပာတောသူမဖစာ၍ ဂုဏာထူဵ  ဘွေဲ့ထူဵ ဝိေသသ 

မ ာရည်ကဵ္ို လောဵေ္ာရည်ကငာဵ “ဥေပ္္ခာရည်က ထာရည်ကဵနုိငာလာရည်ကသေဴာ 

စရုိ္ာ”္ို ေပ္ဒေပါ ာ္လာရည်ကေအာရည်ကငာ ဖနာတီဵ ထာရည်ကဵပါသော။  

ထို္ဓမပငာ ခငာနွေယာစိုဵသော အမ ာရည်ကဵအ္ ိုဵ အတွေ္ာ 

ဆိုလျှငာ ္ိုယာ္ ိုဵမ ္ောဴဘဲ  အနစာနာရည်ကခဳ ္ူေီတတာသူ 

မဖစာသမဖငာဴ  ေ္ာရည်ကငာဵ္ ိုဵ ခ မာဵသာရည်ကမ ာရည်ကဵနှငဴာတူေသာရည်က အ္ ိုဵ 

္ို မပနာလော ခဳစာရည်ကဵရသူအမဖစာ ပုဳေဖာရည်ကာ ဖနာတီဵ ထာရည်ကဵ 

သော္ို - 

“္ျွနာမလောဵ နာရည်ကဵမလောနုိငာေအာရည်ကငာ မဖစာေနတာရည်က 

မူဵမူဵေနလို္ဓ မ ္ာစိအထူဵ္ု ဆရာရည်ကဝနာသွောရည်ကဵမပတာရည်က၊ 

မ ္ာမှနာပါဝါ ္ေလ ာရည်ကေဴလ ာရည်ကဴ လာရည်ကေနတယာ။ အခုဆိ ု

မရှိသေလာရည်က္ာ မဖစာေန လို္ဓမဖုတာထာရည်ကဵတာရည်က” (စာရည်က-၁၄၂) ဟူ၍ 

ေဖာရည်ကာမပထာရည်ကဵရာရည်က မ ္ာမှနာ တပာထာရည်ကဵရာရည်ကမှ 

မ ္ာမှနာမဖုတာလို္ာရသောအထိ “ေ္ာရည်ကငာဵ္ ိုဵ ခ မာဵသာရည်က 

ခဳစာရည်ကဵရသူ” အမဖစာ ေတွေရ့ပါသော။  

တဖနာ လမာဵေဘဵတွေငာ ပနာဵေရာရည်ကငာဵေနေသာရည်က ္ေလဵ 

မ ာရည်ကဵ္ို ပောရည်ကသငာယူေစရနာ အတွေ္ာ သူတို္ဓအစာရည်ကဵ ပနာဵ 

္ူေရာရည်ကငာဵ ေပဵမပီဵ ္ူေီ္ာရည်က ခဳယူခ ္ာ မှနာ္နာလာရည်ကသူ 

တစာဦဵ မဖစာေ ္ာရည်ကငာဵ္ိုလောဵ- 

“ပနာဵေရာရည်ကငာဵတဲ ဴ အလုပာ္ ရှ္ာစရာရည်က၊ အာရည်ကဵငယာစရာရည်က 

မဟုတာဘူဵ လို္ဓလောဵ သေဘာရည်ကေပါ္ာ ေစခ ငာတယာ။ 

ပနာဵေရာရည်ကငာဵ ေနရတဲဴ လူမို္ဓ ပောရည်ကသငာစရာရည်က မလိုဘူဵဆိုတဴဲ 

အေတွေဵ္ိုလောဵ ေပ ာရည်က္ာေစခ ငာတယာ” (စာရည်က-၁၅၂-၁၅၃) 

ဟူ၍ ေလာရည်က္တွေငာ အလုပာဟူသမျှ ဂုဏာရှိလှေ ္ာရည်ကငာဵ၊ 

သမာရည်ကအာရည်ကဇီဝ အလုပာ မဖစာလျှငာ မောသေဴာ အလုပာမဆုိ 

လုပာ္ိုငာသငဴာေ ္ာရည်ကငာဵ ခဳယူထာရည်ကဵသေဴာ စိတာဓာရည်ကတာစရုိ္ာ္ို 

ခငာနွေယာစိုဵ၏ ေမပာရည်ကစ္ာရည်ကဵမဖငာဴ သိရပါသော။ 
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စာရည်ကေရဵသူသော ခငာနွေယာစိုဵ္ို မှနာ္နာေသာရည်က 

ဆုဳဵမဖတာခ ္ာ္ို ခ တတာသူအမပငာ မိမိ ခဳယူခ ္ာ္ို 

ယုဳ ္ောသူ အမဖစာ ဖနာတီဵ ထာရည်ကဵပါသော။ 

ထို္ဓေနာရည်က္ာ ခငာနွေယာစိုဵ၏ ပရဟိတလုပာငနာဵမ ာရည်ကဵ 

ေဆာရည်ကငာရွေ္ာမခငာဵ ေ ္ာရည်ကငာဴ အမ ာရည်ကဵသငူါ လူထုအေပါငာဵ္ 

ခငာနွေယာစိုဵအာရည်ကဵ တနာဖိုဵထာရည်ကဵ ေလဵစာရည်ကဵလာရည်က ္သော။ 

ထိုအခ ္ာမှာရည်က - “ဆရာရည်ကဝနာေတာရည်ကငာ မမဖစာေသဵခငာ အဲဒီ 

ေလာရည်က္ာ အဖိုဵတနာတဲဴအစာမ တစာေယာရည်က္ာရဲ ့ အသ္ာ္ို 

လုတဲဴ ေနရာရည်ကမှာရည်ကပါဖူဵရရငာ သာရည်ကဵလောဵ ေပ ာရည်ကာမှာရည်ကပဲ” (စာရည်က-

၁၁၁) ဟု သာရည်ကဵက္ီဵ၏ ေမပာရည်ကစ္ာရည်ကဵမဖငာဴ လောဵေ္ာရည်ကငာဵ၊  

“ခငာနွေယာစိုဵအသ္ာအတွေ္ာဆိလုျှငာသူတို္ဓ အသ္ာ နှငာဴ 

ရငာဵ၍ စွေနာ္ဓစာရည်ကဵ ္မှာရည်ကပဲ” (စာရည်က-၁၀၈) ဟူ၍ လောဵေ္ာရည်ကငာဵ၊ 

ခငာနွေယာစိုဵ ္ငာဘာရည်ကရာရည်ကမှာရည်က ဆုယူစဉာ ပါေမာရည်က ္္ခ 

ဆရာရည်ကမက္ီဵ္  

“သိပာခ စာဖို္ဓ ေ္ာရည်ကငာဵတာရည်ကပဲ္ွေယာ၊ မငာဵ္ို တို္ဓအာရည်ကဵလုဳဵ 

ခ စာတယာ” (စာရည်က-၂၁၄) ဟု လူထုအမပငာ တစာ္မ္ဘာရည်ကလုဳဵ္ပါ 

တနာဖိုဵထာရည်ကဵ ခ စာခငာလာရည်က ္သမဖငာဴ ပတ္တမမာရည်ကဵမှနာလျှငာ 

နွေဳမနစာ ဟူေသာရည်က သေဘာရည်ကတရာရည်ကဵ္ဲဴသို္ဓ ခငာနွေယာစိုဵ၏ 

“ဘဝ္ိ ုအဓိပ္ပာရည်ကယာ ရှိလာရည်ကသူ”အမဖစာ ဖနာတီဵ  ထာရည်ကဵပါသော။  

ခငာနွေယာစိုဵသော အမ ာရည်ကဵအ္ ိုဵအတွေ္ာ  ္ူေီ ေဆာရည်ကငာ 

ရွေ္ာေပဵေနသမဖငာဴ သူ၏ လူမှု္ွေနာရ္ာသော ္ ယာမပနာ္ဓ 

လာရည်ကမပီဵ လုပာငနာဵခွေငာလောဵ ေအာရည်ကငာမမငာမှု ရှိလာရည်ကမခငာဵ္ို - 

“နွေယာစိုဵ္ို ္ငာဘာရည်ကရာရည်ကမှာရည်ကရှိတဲဴ  သစေ တဵလ  

အမ ိုဵသာရည်ကဵ တ ္္ကသိုလာ္ နွေယာစိုဵ လုပာေနတဲ ဴ ပရဟိတ 

လုပာငနာဵေတွေမှာရည်က စွေမာဵစွေမာဵတမဳ ေဆာရည်ကငာရွေ္ာခဲဴတဲဴ သတငာဵ 

ေတွေ္ို သိရလို္ဓတဲဴ၊ ဂုဏာထူဵေဆာရည်ကငာ တ္္ကသိုလာ 

ေ္ ာရည်ကငာဵသာရည်ကဵေဟာရည်ကငာဵဆု၊ မ္ာဒယာလာ ေအာရည်ကဖဴာ 

ေအအနာယူ္ို ခ ီဵမမှငာဴမယာတဲ၊ဴ ္ငာဘာရည်ကရာရည်က္ို လာရည်ကခဲဴပါ၊ 

ဘွေဲန့ှငာဵသဘငာ အခမာဵ အနာရည်ကဵမှာရည်ကေပဵမပီဵ ဂုဏာမပုခ ငာ 

ပါတယာတဲဴ” (စာရည်က-၁၈၇) ဟုဆိုေသာရည်က အခ ္ာမဖငာဴ 

ဖနာတီဵ တငာမပ ထာရည်ကဵပါသော။ 

ခငာနွေယာစိုဵသော စီမဳခန္ဓာခွေဲမှုစွေမာဵရော မပေဴာဝသူ တစာဦဵ 

မဖစာေ ္ာရည်ကငာဵ္ို ေ္ ာရည်ကငာဵတ္ာရငာဵ ပနာဵေရာရည်ကငာဵ ေနရသေဴာ 

္ေလဵေလဵ္ို မ ္ေဴာရ္ာ၍ မိုဵက္ီဵ္ိုေခ္ဒ္ာရည်က ္ူေီ 

ခိုငာဵသေဴာ အခ ္ာမဖငဴာ သိရသော။ ထိုအခ ္ာမှာရည်က- 

“သူ္ဓအိမာ္ ဒီနာရည်ကဵမှာရည်ကပဲ၊ ဒီအခ ိနာဆိ ု သူ္ဓအေမလောဵ 

ရှိတတာတယာ၊ နငာ ္ေလဵ္ို မိတာဆ္ာမပီဵ လို္ာသွောရည်ကဵ၊ 

ငါတို္ဓအဖွေဲ ့ ္ေလဵအေ ္ာရည်ကငာဵ ေမပာရည်ကမပ၊ ္ေလဵ္ို 

သတိထာရည်ကဵမိေနလို္ဓ ္ူေီခ ငာလို္ဓ လို္ဓေမပာရည်က ၊ ္ေလဵ တစာလ 

ပနာဵေရာရည်ကငာဵလို္ဓရတဲ ဴ ပို္ာဆဳ ဘယာေလာရည်က္ာရှိလဲ ေမဵ ၊ 

မပီဵေတာဴရည်က ထုတာေပဵလို္ာ၊ တစာလ တစာခါ လာရည်ကေပဵမယာ၊ 

္ေလဵ ပနာဵမေရာရည်ကငာဵ ပါေစနဲ္ဓ လို္ဓေမပာရည်က”(စာရည်က-၈၉) ဟု 

ခငာနွေယာစိုဵ၏ ေမပာရည်ကစ္ာရည်ကဵအရ ခငာနွေယာစိုဵသော 

ဒု္္ခေရာရည်က္ာေနသူတို္ဓ၏ အေပ္ဒယဳ မပဿနာရည်ကမ ာရည်ကဵသာရည်ကမ္ 

မိသာရည်ကဵစု တစာစု၏ ေနာရည်က္ာ္ွေယာမှ မပဿနာရည်ကမ ာရည်ကဵ္ိုပါ 

စဉာဵစာရည်ကဵ၍ ေမဖရှငာဵေပဵသေဴာ အခ ္ာ္လောဵ 

“စီမဳခန္ဓာခွေဲမှုနှငဴာ ပတာသ္ာ၍ စွေမာဵရောမပေဴာဝမှုရှိသူ” 

တစာဦဵအမဖစာ ပုဳေဖ္ဒဖနာတီဵ ထာရည်ကဵပါသော။  

ထို္ဓမပငာ ခငာနွေယာစိုဵသော ပရဟိတလုပာငနာဵမ ာရည်ကဵ္ို 

ေဆာရည်ကငာရွေ္ာရာရည်ကတွေငာ တစာဦဵ တစာေယာရည်က္ာတောဵ 

ေဆာရည်ကငာရွေ္ာ မခငာဵ  မဟုတာဘဲ လူအမ ာရည်ကဵနှငဴာလောဵ တွေဖဲ္ာ၍ 

လုပာ္ိုငာနုိငာသူ တစာဦဵမဖစာေ ္ာရည်ကငာဵ္ို- 

“ငါအဲဒါေတွေ္ို စိတာမဝငာစာရည်ကဵဘူဵ၊ ငါစိတာဝငာစာရည်ကဵ 

တာရည်က္ နာရည်ကဂစာတုနာဵ္ အနာဂ ီအိုေတွေ တဲ ငါဵလုဳဵေလာရည်က္ာ 

မပီဵတဲအဴခ နိာမှာရည်က သူအလုဳဵ ၃၀ ေဘဵခ ငာဵယဉှာ မပီဵေအာရည်ကငာ 

ဘယာလိုေဆာရည်က္ာခဲဴသလဲဆိုတာရည်ကပဲ၊ အခု ငါသွောရည်ကဵေဆာရည်က္ာခ ငာ 

ေနတဲ ဴ ေနရာရည်က္ တို္ဓမဝငာရငာ ဘာရည်ကသာရည်ကမခာရည်ကဵဝငာေတာရည်ကမဴယာ၊ 

ဟိုလူေတွေ္ဝငာရငာ သူတို္ဓဘာရည်ကသာရည်ကဝငာရမယာဆိုတာရည်ကမ ိုဵ 

အ္န္ဓာအသတာေတွေနဲ္ဓ၊ ငါ သူတို္ဓထ္ာ ဦဵေအာရည်ကငာ 

ေဆာရည်က္ာမပီဵ က္ို္ာတဲဴဘာရည်ကသာရည်က ဝငာေနပါလို္ဓ ေမပာရည်ကမပ 

လို္ာခ ငာတာရည်က၊ ဒါမ ိုဵ ပဳဴပိုဵနုိငာမှာရည်က္ သူအေသအခ ာရည်ကဆုဳဵပဲ” 

(စာရည်က-၂၉) ဟု သူ၏ ပရဟိတ လုပာေဆာရည်ကငာရာရည်ကတွေငာ 

လူမ ိုဵမေရွေဵ၊ ဘာရည်ကသာရည်ကမေရွေဵ ္ူေီခ ငာစိတာရှိမပီဵ 

သူ္ဓအလုပာနှငဴာ ပတာသ္ာ၍ ဘယာလိုလူမ ိုဵ နှငဴာ ပူဵေပါငာဵမပီဵ 

လုပာရမလဲဆိုသေဴာ အခ ္ာ္ို သိရှိသူ မဖစာသော။ 

ထိုအခ ္ာအရ ခငာနွေယာစိုဵသော ပရဟိတ လုပာရမခငာဵ 

အ္ ိုဵေ္ ဵဇူဵမ ာရည်ကဵထဲမှ “ လူအမ ာရည်ကဵမဖငဴာ တွေဲဖ္ာလုပာ္ိုငာ 

နုိငာစွေမာဵရှိသော” ဆိုသေဴာ အခ ္ာမဖငဴာ ္ို္ာေီမှုရှိေစရနာ 

ဖနာတီဵ တငာမပထာရည်ကဵပါသော။  

စာရည်ကေရဵသူ လ္ောရည်ကရောေ္ ာရည်ကာသော “ပနာဵေဒါငာဵ” 

ဝတ္ထုတွေငာ အဓိ္ဇာရည်ကတာေဆာရည်ကငာခငာနွေယာစိုဵ္ို ဖနာတီဵ  

ပုဳေဖာရည်ကာရာရည်ကတွေငာ ဝတ္ထုတွေငာ ပါဝငာေသာရည်က အခ စာအလွေမာဵ 

ဇာရည်ကတာေ္ာရည်ကငာတုိ္ဓ၏ သေဘာရည်ကသဘာရည်ကဝမှ ေသွေဖော၍ 

ယေန္ဓေခတာနှငာဴ အဳဝငာခွေငာ္  မဖစာသောဴ ေလာရည်က္က္ီဵ 

အတွေ္ာ အုတာတစာခ ပာ သဲတစာပွေငာဴပမာရည်က တနာဖိုဵ ထာရည်ကဵ 

ရေသာရည်က ပရဟိတစိတာဓါတာ အမပောဴအဝ ရှိသောဴ 

ပရဟိတသမာရည်ကဵ လူငယာတစာဦဵ၏ အရောအခ ငာဵ မပောဴမီသူ 

တစာဦဵအမဖစာ စာရည်ကဖတာသူမ ာရည်ကဵ စိတာဓါတာ တ္ာ ္ 

လာရည်ကေစရနာ ဖနာတီဵ ပုဳေဖာရည်ကာထာရည်ကဵသော္ို ေတွေရ့ှိရပါသော။ 
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 ၃၊ ၃၊ ၂။ အရဳဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵ ဖနာတီဵပဳု  

စာရည်ကေရဵသူ လ္ောရည်ကေ္ ာရည်ကာရောသော အရဳဇာရည်ကတာေဆာရည်ကငာ 

မ ာရည်ကဵ ္ိုလောဵ မိမိစိတာက္ို္ာ ပုဳေဖာရည်ကာ ဖနာတီဵ ထာရည်ကဵပါသော။ 

ခငာနွေယာစိုဵ၏ ဇာရည်ကတာေဆာရည်ကငာစရုိ္ာ ေပ္ဒလွေငာေစရနာအတွေ္ာ 

အဓိ္တွေနာဵအာရည်ကဵ ေပဵသောဴ အရဳဇာရည်ကတာေဆာရည်ကငာ တစာဦဵမှာရည်က 

သူနှငာပဴရဟိတလုပာငနာဵ မ ာရည်ကဵ္ို အတူတ္ွေ ေဆာရည်ကငာရွေ္ာ 

ေပဵေနသောဴ ဦဵမမေသွေဵပငာ မဖစာသော။  

ဦဵမမေသွေဵသော ပနာဵခ ပီောရည်ကရှငာ၊ စီဵပွောရည်ကဵေရဵ 

လုပာငနာဵရှငာ တစာဦဵမဖစာမပီဵ ရုပာရောမှာရည်က ေခ ာရည်ကေမာရည်ကခဳဴောရည်ကဵမပီဵ 

အရွေယာတငာ နုပ ိုသူတစာဦဵမဖစာပါသော။ မုဆိုဵဖိုတစာဦဵ 

မဖစာမပီဵ မယာရည်ကဵဘ္ာ မှ္ နာခဲဴေသာရည်က သာရည်ကဵနှငာဴ သမီဵ္ို 

ထိနာဵသိမာဵေစာရည်ကငာဴေရှာရည်က္ာေနသူ   တစာဦဵလောဵမဖစာသော။  

ဦဵမမေသွေဵ္ို ဖနာတီဵ ရာရည်ကတွေငာ အေတွေဵအေခ္ဒ ရငာဴ္ ာ္ 

သူ၊ မမမဲေသာရည်က တရာရည်ကဵမဖစာသေဴာ နုပ ိုမခငာဵ၊ အုိမခငာဵ  

သေဘာရည်ကတရာရည်ကဵ ္ိုလောဵ နှလုဳဵ သွေငာဵတတာသူ 

မဖစာေပ္ဒလာရည်ကေသာရည်က ္ိေလသာရည်က စိတာ္ ို ပယာသတာ္ာရည်က 

မိမိ္ိုယာ္ို ထိနာဵသိမာဵနုိငာသူတစာဦဵ အမဖစာ 

ဖနာတီဵ ထာရည်ကဵပါသော။ သာရည်ကဓ္အာရည်ကဵမဖငာဴ- 

“မအိတုဲလဴူေတာရည်က ဴ ဘယာသူမှ မရှိဘူဵ၊ ္ိုယဴာ 

ပတာဝနာဵ္ ငာမှာရည်က္ိုယာဴထ္ာနဲနဲက္ီဵတဲသဴူေတွေအိုသွောရည်ကဵ ္

တာရည်က ဒီလိုပဲေတွေေ့နရတာရည်ကပဲေလ၊တို္ဓ္ေတာဴရည်က ဖ တာခနဲ 

အိုသွောရည်ကဵမယာ ထငာပါရဲ”့ (စာရည်က-၄၄) ဟု မိမိအာရည်ကဵ 

အရွေယာနုပ ိုသောဟု ေမပာရည်ကေသာရည်ကအခါ မပနာလော 

ေမပာရည်ကဆိေုသာရည်က စ္ာရည်ကဵမဖငာဴ ေသာရည်ကာလောဵေ္ာရည်ကငာဵ၊ 

“္ာရည်ကမဂုဏာအာရည်ကရဳု၏ ေှို့ယဖူမာဵစာရည်ကဵမှု၊ ဦဵေနှာရည်က္ာ နှငာ ဴ

ဆငာမခငာတုဳ တရာရည်ကဵ္ ဘာရည်ကမှ အလုပာလုပာခ ိနာ မရလို္ာ  

ေဟာရည်ကာမုနာဵေတွေ္ေလာရည်ကငာစာရည်ကထောဴမပီဵေသွေဵသာရည်ကဵ္ို 

ခုတာေမာရည်ကငာဵ ပစာလို္ ာ ္တာရည်က ငါဵမိနစာ ေလာရည်က္ာ ္ာရည်က 

တယာ” (စာရည်က-၇၀) ဟုမိမိ္ိုယာ္ိုတရာရည်ကဵ သေဘာရည်ကမှတာယ ူ

တတာသူတစာဦဵအမဖစာ လောဵေ္ာရည်ကငာဵ ဖနာတီဵ ထာရည်ကဵသော္ို 

ေတွေရ့ပါသော။ 

ထို္ဓမပငာ ္ွေယာလွေနာသူဇနီဵအေပ္ဒ သစ္စာရည်ကရှိသူအမဖစာ 

ဖနာတီဵ ရာရည်ကတွေငာ “ေယာရည်က္ာ ာရည်ကဵတစာေယာရည်က္ာ၏ နဳေဘဵမှာရည်က 

မိနာဵမ တစာေယာရည်က္ာမရှိလျှငာ ရှိေအာရည်ကငာ ေနာရည်က္ာတစာေယာရည်က ာ္ 

ထပာရှာရည်က သငာဴသောဟု ခဳယူထာရည်ကဵသူမ ိုဵ မဟုတာပါ” (စာရည်က-၄၁) 

ဟူေသာရည်က ဇာရည်ကတာေဆာရည်ကငာ ေမပာရည်ကစ္ာရည်ကဵမဖငဴာ ေပ္ဒလွေငာေစခဲဴ 

ပါသော။ သုိ္ဓေသာရည်ကာ လောဵ ဦဵေသွေဵသော ္ွေယာလွေနာသူ 

ဇနီဵေခ ာရည်ကနှငာဴ အလွေနာတူေသာရည်က ခငာနွေယာစိုဵ္ို ေတွေရ့ေသာရည်က 

အခါတွေငာ ပုထုဇဉာပီပီ စိတာယမိာဵယိုငာမိသော။ သုိ္ဓေသာရည်ကာ 

ခငာနွေယာစိုဵ၏ စိတာဓါတာနှငာဴ လုပာေဆာရည်ကငာခ ္ာမ ာရည်ကဵအေပ္ဒ 

ေလဵစာရည်ကဵမှုေ ္ာရည်ကငာဴ ၁၅၀၀ ေမတ္တာရည်ကထ္ာ ၅၂၈ ေမတ္တာရည်က္ 

အာရည်ကဵသာရည်ကသွောရည်ကဵမပီဵ ခငာနွေယာစိုဵ အေပ္ဒ ေီမအရငာဵ 

တစာေယာရည်က္ာပမာရည်က တနာဖိုဵထာရည်ကဵ ေစာရည်ကငာဴေရှာရည်က္ာခဲဴပါသော။  

ခငာနွေယာစိုဵ၏ တခ ို့အမပုအမူ္ိစ္စမ ာရည်ကဵတွေငာ အေဖ နှငာဴ 

အစာ္ို သာရည်ကမ္ သူငယာခ ငာဵမ ာရည်ကဵပငာ တာရည်ကဵမရေသာရည်ကအခါ 

ဦဵမမေသွေဵ္ အ္ ိုဵအေ ္ာရည်ကငာဵ ေမပာရည်ကမပမပီဵ တာရည်ကဵမမစာ 

သောဆိုလျှငာ ခငာနွေယာစိုဵ လ္ာခဳသောဆိုသောဴ အခ ္ာအရ 

ခငာနွေယာစိုဵအေပ္ဒ  သဇာရည်က လွှေမာဵမိုဵနုိငာသူ မဖစာသော။   

ထို္ဓမပငာ ဦဵမမေသွေဵ္ို ္ငာဘာရည်ကရာရည်ကသုိ္ဓ လို္ာပို္ဓရနာ 

ေမပာရည်ကေသာရည်ကအခါ ေနမေ္ာရည်ကငာဵသောဴ ္ာရည်ကဵမှ ခငာနွေယာစိုဵ 

ေနာရည်က္ာသုိ္ဓ ေရာရည်က္ာေအာရည်ကငာ လို္ာခဲဴသော။ မသွောရည်ကဵခငာေတွေငာ 

ခငာနွေယာစိုဵ စာရည်ကသငာေပဵေနသောဴ ေလလွေငာဴ ္ေလဵမ ာရည်ကဵ္ို 

ရဲ္ ဖမာဵသွောရည်ကဵသောဴ ္ိစ္စ္ိုလောဵ ေမဖရှငာဵေပဵရ 

မပနာသော။ ခငာနွေယာစိုဵ မမနာမာရည်ကမပော မပနာေရာရည်က္ာလျှငာ 

ပတာစပို္ဓ အသိမာဵခဳရမောဴ ္ိစ္စ္ိုလောဵ က္ိုတငာ 

ေတွေဵမိ္ာရည်က ေမဖရှငာဵ ထာရည်ကဵသောဴ အခ ္ာ္လောဵ 

ခငာနွေယာစိုဵ အေပ္ဒ အေသဵစိတာ ဂရုစို္ာသူ တစာဦဵအမဖစာ 

ဖနာတီဵ ထာရည်ကဵပါသော။ 

ဦဵမမေသွေဵသော အမ ာရည်ကဵအမမငာတွေငာ သူေဌဵ   

တစာေယာရည်က္ာ မဖစာေသာရည်ကာလောဵ အမှနာတွေငာ မောသောဴ 

ပိုငာဆိုငာမှုမျှမရှိ။ သာရည်ကဵနှငာဴသမီဵ အရွေယာေရာရည်က္ာလျှငာ 

အာရည်ကဵလုဳဵလွှေဲေပဵ ရမော ဟူေသာရည်က အခ ္ာ္လောဵ ေလာရည်ကဘ 

္ငာဵသူ အမဖစာ ဖနာတီဵထာရည်ကဵသော။ စာရည်ကေရဵသူသော 

ဆ္ာလ္ာ၍ ဦဵမမေသွေဵ ္ို ဖနာတီဵ ရာရည်ကတွေငာ မယာရည်ကဵပါ 

သမီဵငယာ၏ “ပေထွေဵ” ဟူေသာရည်က အမမငာနှငာဴ မေခ မငဳ 

ဆ္ာဆဳမှ္ု ို သောဵခဳ နုိငာေလာရည်က္ာသော အထိ 

သေဘာရည်ကထာရည်ကဵ မပောဴဝသူ၊ မိမိ၏ရငာေသွေဵ အရငာဵအခ ာရည်က 

မဟုတာေသာရည်ကာလောဵ သာရည်ကဵသမီဵမ ာရည်ကဵပမာရည်က သဳေယာရည်ကဇဉာ 

က္ီဵသူ၊ ပနာဵခ ပီောရည်ကရှငာ တစာေယာရည်က္ာပီပီ စိတာနှလုဳဵ  

နူဵေဳဴသိမာေမွေ့သူ၊ စိတာထာရည်ကဵေ္ာရည်ကငာဵမွေနာမပီဵ အေတွေဵအေခ္ဒ 

အေမမာရည်ကာအမမငာက္ီဵသူ တစာဦဵအမဖစာ ဖနာတီဵ ထာရည်ကဵပါသော။ 

စာရည်ကေရဵသူသော ဦဵမမေသွေဵ္ို ဇာရည်ကတာလမာဵအစမှ 

အဆုဳဵတိုငာ ခငာနွေယာစိုဵ အေပ္ဒ သဳေယာရည်ကဇဉာက္ီဵသူအမဖစာ 

ခငာနွေယာစိုဵ၏ စရုိ္ာ္ို ေပ္ဒလွေငာေစရနာ အတွေ္ာ တွေနာဵအာရည်ကဵ 

ေပဵထာရည်ကဵသောဴ အဓိ္အရဳ ဇာရည်ကတာေဆာရည်ကငာ တစာဦဵအမဖစာ   

ဖနာတီဵ ထာရည်ကဵသော ္ို ေတွေရ့ပါသော။ 

အရဳဇာရည်ကတာေဆာရည်ကငာတစာဦဵမဖစာသောဴ မိုဵက္ီဵ္ို ဖနာတီဵ  

ရာရည်ကတွေငာ ခငာနွေယာစိုဵ၏ လုပာေဖာရည်ကာ္ိုငာဖ္ာသူငယာခ ငာဵ၊ 

ပရဟိတ လုပာငနာဵမ ာရည်ကဵ္ို စိတာဝငာစာရည်ကဵသ ူခငာနွေယာစိုဵအေပ္ဒ 

အနွေဳအတာရည်က ခဳမပီဵေမတ္တာရည်ကသ္ာဝငာေနသူမဖစာေသာရည်ကာလောဵ 
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ေီမတစာေယာရည်က္ာ ပမာရည်က ေစာရည်ကငာဴေရှာရည်က္ာသူ၊ အခွေငာဴအေရဵ 

မယူ၊ အနစာနာရည်ကခဳသူ၊ တနာဖိုဵထာရည်ကဵ ေလဵစာရည်ကဵသူ တစာဦဵ 

အမဖစာ ဖနာတီဵ ထာရည်ကဵ ပါသော။ ခငာနွေယာစိုဵ အေပ္ဒ ခ စာသောဴ 

အေ ္ာရည်ကငာဵ္ို ဖွေငာဴမေမပာရည်ကရ္ာဘဲ အရိပာတ ္ောဴ ္ောဴ မဖငာဴ 

ေစာရည်ကငာဴေရှာရည်က္ာေနသူ တစာဦဵ မဖစာေ ္ာရည်ကငာဵနှငဴာ မိုဵက္ီဵ၏ 

တစာဖ္ာသတာ ေမတ္တာရည်ကတရာရည်ကဵ သဳေယာရည်ကဇဉာ္ို ဖနာတီဵ  

ခဲဴပါသော။  

အရဳဇာရည်ကတာေဆာရည်ကငာ သာရည်ကဵက္ီဵ္ို ဖနာတီဵ ရာရည်ကတွေငာလောဵ  

သာရည်ကဵက္ီဵသော စာရည်ကဖတာဝါသနာရည်ကပါသမဖငဴာ အေတွေဵအေခ္ဒ 

အေမမာရည်ကာအမမငာရှိသူ၊ ငယာရွေယာေသာရည်ကာလောဵ ရငာဴ္ ္ာသောဴ 

အေတွေဵအေခ္ဒရှိသူ၊ အေနေအဵသူ၊ ဦဵမမေသွေဵ အေပ္ဒ 

တွေငာလောဵ “ပေထွေဵ”ဟူေသာရည်က အမမငာမရှိဘဲ ေလဵစာရည်ကဵ 

တတာသူ၊ ခငာနွေယာစိုဵ အေပ္ဒ ေမတ္တာရည်ကသ္ာဝငာ 

ေနေသာရည်ကာလောဵ ဖွေငာဴဟမေမပာရည်ကရဲ ေလာရည်က္ာေအာရည်ကငာ 

တနာဖိုဵထာရည်ကဵ ေလဵစာရည်ကဵရသူ၊ ေဆဵေ္ ာရည်ကငာဵ တ္ာေနသောဴ 

ဆရာရည်ကဝနာေပါ္ာစ ပရဟိတ သမာရည်ကဵတစာေယာရည်က္ာအမဖစာ 

ဖနာတီဵ ထာရည်ကဵပါသော။  

အရဳဇာရည်ကတာေဆာရည်ကငာ တစာဦဵမဖစာသောဴ အိတုတာသော 

ခငာနွေယာစိုဵ ၏ သူငယာခ ငာဵတစာဦဵ မဖစာမပီဵ ေီမအရငာဵ 

သဖွေယာ ခ စာခငာသူ၊ ပရဟိတ လုပာငနာဵမ ာရည်ကဵ္ို စိတာတူ 

္ိုယာတူ လုပာေဆာရည်ကငာ ေပဵသေဴာ ေနာရည်က္ာတနာဵ စစာ္ူ 

ပရဟိတသမာရည်ကဵ တစာဦဵအမဖစာ ဖနာတီဵ  ထာရည်ကဵပါသော။ 

သမီဵငယာ္ ို ဖနာတီဵ ရာရည်ကတွေငာ ဦဵမမေသွေဵ အေပ္ဒ 

“ပေထွေဵ” ဆိုေသာရည်ကအသိမဖငာဴ အမမငာမ ္ောသူ၊ ခပာေပါဴေပါဴ 

ေနတတာသူ၊ ေခတာမီစွောရည်က ဝတာစာရည်ကဵဆငာယငာတတာသူ၊ 

ေမာရည်က္ာမာရည်ကသူ၊ မာရည်ကနာမာရည်ကနက္ီဵသူ၊ အလိုလို္ ာ ခဳရသူ 

မဖစာသမဖငာဴ ခပာဆိုဵ ဆိုဵ စရုိ္ာ ရှိသူအမဖစာ ေရဵဖွေဲထ့ာရည်ကဵမပီဵ 

ေနာရည်က္ာဆုဳဵေရာရည်က္ာမှ အသိတရာရည်ကဵ ရလာရည်ကမပီဵ ပရဟိတ 

အဖွေဲတ့ွေငာ ပါဝငာ ္ူေီေပဵသူ တစာဦဵအမဖစာ ဖနာတီဵ  

ထာရည်ကဵပါသော။ ထိုသမီဵငယာ၏ စရုိ္ာမဖငဴာ ဦဵမမေသွေဵ၏ 

စိတာထာရည်ကဵ္ို  ္တ္ာလာရည်ကေအာရည်ကငာ ဖနာတီဵ  ပုဳေဖာရည်ကာ 

ထာရည်ကဵမခငာဵသော အမောဵအေပ္ဒ အမဖူေရာရည်ကငာ ထငာေအာရည်ကငာ 

ဖနာတီဵ  မပသမခငာဵ ယဉှာမပမခငာဵ  သေဘာရည်ကပငာ မဖစာသော။ 

စာရည်ကေရဵသူ လ္ောရည်ကရောေ္ ာရည်ကာသော သူ၏ ဇာရည်ကတာေဆာရည်ကငာ 

မ ာရည်ကဵအာရည်ကဵလုဳဵ္ို ဇာရည်ကတာလမာဵအစမှအဆုဳဵတိုငာ “ငါ” ဆိုသောဴ 

အတ္တ စိတာ္ ငာဵမဲဴ္ာရည်က ္ိုယာ္ ိုဵမ ္ောဴဘဲ အမ ာရည်ကဵအ္ ိုဵ 

ေဆာရည်ကငာရွေ္ာေပဵသောဴ နှလုဳဵလှသောဴ ပရဟိတသမာရည်ကဵမ ာရည်ကဵ 

အမဖစာ ဖနာတီဵ ထာရည်ကဵပါသော။ ထို္ဓမပငာစာရည်ကဖတာသူမ ာရည်ကဵ္ို ၅၂၈ 

ေမတ္တာရည်က တရာရည်ကဵ၏ အရှိနာအဟုနာက္ီဵမာရည်ကဵမှု္ို  မီဵေမာရည်ကငာဵ 

ထိုဵမပခဲဴသော။ စာရည်ကေရဵသူဖနာတီဵခဲဴေသာရည်က ဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵ 

အာရည်ကဵလုဳဵသော ဒိ ဓမ္မေလာရည်က္တွေငာ ေတွေမ့မငာနုိငာသောဴ 

လူ္ဓသဘာရည်ကဝနှငဴာ နီဵစပာေအာရည်ကငာ ပုဳေဖာရည်ကာ ဖနာတီဵ ထာရည်ကဵသော္ို 

ေတွေရ့ှိရပါသော။ 

 မခုဳငဳုသုဳဵသပာခ ာ္  

လ္ောရည်ကရောေ္ ာရည်ကာသော “ပနာဵေဒါငာဵ” ဝတ္ထု ဇာရည်ကတာလမာဵ 

္ို ဖနာတီဵ ရာရည်ကတွေငာ ဇာရည်ကတာေဆာရည်ကငာ အခ ငာဵခ ငာဵ အမပနာအလှနာ 

ေမပာရည်ကစ္ာရည်ကဵတို္ဓမဖငဴာ အေ ္ာရည်ကငာဵဆ္ာနောဵ၊ အနုစိတာမခယာ 

မှုနာဵနောဵနှငာဴ အာရည်ကဵမပိုငာမှုနောဵတို္ဓ္ို အသဳုဵမပု၍ ဖနာတီဵ  

ထာရည်ကဵ သော။ 

 မမှုပာ္ွေ္ာ၊ လှောဴ္ွေ္ာ မ ာရည်ကဵ္ို အသုဳဵမမပုဘဲ ရုိဵရိုဵ 

ရှငာဵရှငာဵမဖငာဴ ေ ္ာရည်ကငာဵ္ ိုဵဆ္ာစပာ ္ာရည်ကဇာရည်ကတာေဆာရည်ကငာတို္ဓ၏ 

္ိုယာ၊ နှုတာ၊ နှလုဳဵ  အမူအရာရည်ကမ ာရည်ကဵမဖငာဴသာရည်က ဝတ္ထု္ုိ 

စိတာဝငာစာရည်ကဵ ေအာရည်ကငာ ဖနာတီဵ ထာရည်ကဵပါသော။ စာရည်ကေရဵသူသော 

ယေန္ဓေခတာ လူငယာလူရွေယာ တစာခ ို၏့ အေတွေဵအမမငာသစာ 

မ ာရည်ကဵမဖငဴာ နိုငာငဳေတာရည်ကာ၏တာရည်ကဝနာမ ာရည်ကဵ္ို မိမိတတာနုိငာသောဴ 

ဘ္ာမှ ္ူေီ    ေမဖရှငာဵေပဵေနမခငာဵ ၊ ပရဟိတ စိတာဓါတာ 

အမပောဴအဝရှိမခငာဵ၊ မောသောဴ အခ္ာအခဲမ ာရည်ကဵ္ိမုဆို 

ရငာဆိုငာ ေ္ ာရည်ကာလွှောရည်ကဵ္ာရည်က ေမဖရှငာဵနုိငာမခငာဵ၊ ထိုေခတာ္ာရည်ကလ 

အစိုဵရအေပ္ဒ အာရည်ကဵမလို အာရည်ကဵမရမဖစာမခငာဵ၊ ခ ီဵ ္ ူဵ 

ထို္ာသူ္ို ခ ီဵ္ ူဵရမောဴ အခ ္ာ မ ာရည်ကဵနှငာဴ ေလာရည်က္ဓဳ 

အဆိုဵအေ္ာရည်ကငာဵ  ္ုဳေတွေလ့ာရည်ကေသာရည်ကအခါ မောသုိ္ဓမောပဳု 

ရငာဆိုငာရမော္ို သိရှိလာရည်ကမခငာဵ စသောမဖငဴာ ပုဳေပ္ဒ 

လာရည်ကေအာရည်ကငာ ဖနာတီဵေရဵဖွေဲ ့ ထာရည်ကဵသော္ို ေတွေရ့ပါသော။ 

ထို္ဓမပငာ ရှုေထာရည်ကငာဴအမ ိုဵမ ိုဵမဖငာဴ ဇာရည်ကတာလမာဵ္ို ဖနာတီဵ မပီဵ 

ဇာရည်ကတာေဆာရည်ကငာမ ာရည်ကဵ၏ စရို္ာ္ို ဒိ ဓမ္မေလာရည်က္တွေငာ    

အမှနာ တ္ယာရှိသောဴ လူ္ဓသဘာရည်ကဝမ ာရည်ကဵနှငဴာ ္ို္ာေီ 

နီဵစပာေအာရည်ကငာ ပုဳေဖာရည်ကာခဲဴပါသော။ ဇာရည်ကတာသိမာဵပိုငာဵတွေငာ မမနာမာရည်က 

စာရည်ကဖတာ ပရိတာသတာ တုိ္ဓ၏ အက္ို္ာ မဖစာေသာရည်က 

ခ စာေမတ္တာရည်ကမဖငဴာ ဇာရည်ကတာသိမာဵမခငာဵ သေဘာရည်က္ို ေသွေဖော၍ 

စာရည်ကဖတာသူ၏ အက္ို္ာ္ိုမလို္ာခဲဴေပ။ သုိ္ဓေသာရည်ကာ 

ဘဝအေမာရည်က္ို ရငာဆိုငာေနရေသာရည်က ္ေလဵသူငယာတို္ဓ 

အတွေ္ာ ေသာရည်ကာလောဵေ္ာရည်ကငာဵ၊ အမ ာရည်ကဵအ္ ိုဵ ေဆာရည်ကငာရွေ္ာ 

မှု္ို နှစာသ္ာေသာရည်က သူေတာရည်ကာေ္ာရည်ကငာဵတို္ဓ အတွေ္ာ ေသာရည်ကာ 

လောဵေ္ာရည်ကငာဵ၊ ေ္ နပာ ပီတိမဖစာေစသေဴာ အမပငာ 

တိငုာဵမပောအတွေ္ာ မ ာရည်ကဵစွောရည်က အ္ ိုဵမပုသောဴ ဝတ္ထုေ္ာရည်ကငာဵ 

တစာပုဒာ မဖစာသောဟု ဆိုနုိငာပါသော။ 

နိဂုဳဵ 

 “ပနာဵေဒါငာဵ”ဝတ္ထုသော ၂၁ရာရည်ကစု ဝတ္ထုရှောတစာပုဒာ 

မဖစာပါ သော။ ေငွေအာရည်ကဵဓနအာရည်ကဵမရှိေသာရည်က ဖွေဳမ့ဖိုဵဆဲတိုငာဵမပော 
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တစာခုတွေငာ လူစွေမာဵအာရည်ကဵနှငာဴသာရည်က ဘဝ မပဿနာရည်က ေမဖရှငာဵ 

ေနရပုဳ၊ ထိုလူစွေမာဵအာရည်ကဵတွေငာ မပီဵမပောဴစုဳေသာရည်က စွေမာဵအာရည်ကဵရှိသူ 

တို္ဓမှ သူတို္ဓ၏ နှလုဳဵ သာရည်ကဵအလှ စွေမာဵအာရည်ကဵနှငာဴ အတူ 

္ူေီေမဖရှငာဵေပဵ ေနရေ ္ာရည်ကငာဵ္ို ဖနာတီဵ  တငာမပထာရည်ကဵ 

သော။ တငာမပပုဳမှာရည်ကရိုဵဂုဏာ နှငဴာ ဆနာဵသစာသော။ အေတွေဵ 

အေခ္ဒ အယူအဆ ေခတာနှငဴာေီသော။ ထို္ဓေ ္ာရည်ကငဴာ ၂၁ရာရည်ကစု 

တွေငာ ေရဵသာရည်ကဵထာရည်ကဵေသာရည်က တိုငာဵ္ ိုဵမပောမပု ဝတ္ထုမ ာရည်ကဵ၏ 

ဖနာတီဵ မှု အတတာပောရည်ကမ ာရည်ကဵ္ို ေလဴလာရည်ကမခငာဵမဖငာဴ မမနာမာရည်က 

စာရည်ကေပ၏ အခနာဵ္ဏ္ဍတစာခု္ို ေဖာရည်ကာထုတာနုိငာသောဟု 

ယုဳ ္ောမိပါသော။ 

 ္ မာဵ္ုိဵစာရည်ကဵရငာဵ 

[၁] မုိဵေမမ၊ မ။ (၂၀၁၉)။ ဝတ္ထုရှော ဖနာတီဵသူနှငာဴ ဝတ္ထုရှော 

ခဳစာရည်ကဵသ။ူ ရနာ္ုနာ၊ ေရွှေ္ဳဴေ္ာရည်ကာပုဳနိှပာတုိ္ာ။ 

[၂] မမနာမာရည်ကစာရည်ကအဖွေဲ။့ (၂၀၀၈)။ မမနာမာရည်ကအဘိဓာရည်ကနာ၊ ဒုတိယ အက္ိမာ။ 

ရနာ္ုနာ၊ ေနလငာဵပုဳနိှပာတုိ္ာ။ 

[၃] လ္ောရည်ကရောေ္ ာရည်ကာ။ (၂၀၁၄)။ ပနာဵေဒါငာဵ။ ရနာ္ုနာ၊ နနာဵေဒဝီ 

ပုဳနိှပာတုိ္ာ။ 

[၄] Boulton,Marjorie.(1975).The Anatomy of The Novel. 

Taylor& Francis Ltd,London,United Kingdom. 
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ခင်ခင်ထူဵ၏ ‘ေ ျေဵတစ်ရာ ရသစာစုမျောဵ’မှ ထိန်ဵသမိ်ဵ အပေ်သာ 

 မမန်မာဴယဉ်ေ ျေဵမှုမျောဵ 

 
ဝါဝါစုိဵ  

 ွန်ပျေူတာတ ္ကသိုလ်(မေ ွဵ) 
warwarsoe672@gmail.com 

သိန်ဵေဇာ်ဝင်ဵ 

 ွန်ပျေူတာတ ္ကသိုလ်(မေ ွဵ) 

 

ေေဵေေဵေအာင် 

 ွန်ပျေူတာတ ္ကသိုလ်(မေ ွဵ) 

 

စာတမ်ဵအ ျေဉ်ဵ 

 ဤစာတမ်ဵသည် မမန်မာဴရုိဵရာ ယဉ်ေ ျေဵမှု အေမွ 

အနှစ်မျောဵ ထိန်ဵသိမ်ဵ ေစာင်ဴေရှာ ် သင်ဴေ  ာင်ဵ 

ေဖာ်မပလိုေသာ စာတမ်ဵမဖစ် သည်။ မမန်မာေဴမမတွင်က ီဵ၊ 

မမန်မာေဴရေသာ ်ပပီဵ၊ မမန်မာဴရုိဵရာ ယဉ်ေ ျေဵမှု ို 

မထိန်ဵသိမ်ဵနိုင်လျှင် စာေပနှင်ဴယဉ်ေ ျေဵမှု ေပျော ်၍ 

လူမျိေုဵေပျော ် ာ တိင်ုဵမပည် ေပျော ်ရမညဴ် အမဖစ် ို 

မေရာ ်လို၍ မိမိတိုယ့ဉ်ေ ျေဵမှု ို မမတ်နုိဵလာေစရန် 

တင်မပထာဵ သညဴ် စာတမ်ဵမဖစ်သည်။ ယေန့ေခတ် 

လူငယမ်ျောဵ အေနမဖင်ဴ    နည်ဵပညာပိုင်ဵ    ဖွဳပ့ဖိုဵတိုဵ တ ် 

လာေသာလ်ည်ဵ ရသစာေပ ို ချေစ်ခင်မှု အာဵနည်ဵ 

လာ  သည်။ ထိုေ့  ာင်ဴ  ိုယဴ်နိုင်ငဳ   ိုယ်ဴလမူျေိုဵ၊ 

 ိုယ်ဴစာေပ၊  ိုယ်ဴယဉ်ေ ျေဵမှု ို အမမတ်တနုိဵ တန်ဖိုဵ 

ထာဵ တတ်ေစရန် ရည်ရွယပ်ါသည်။ 

ေသာခဴျေ ်ေဝါဟာရ - ရုိဵရာ၊ ဓေလဴ၊ ရသ၊ ယဉ်ေ ျေဵမှု၊ 

ပွဲေတာ်။ 

နိဒါန်ဵ 

ရုိဵရာဟူသည် မိဘစဉ်ဆ ်  ျေင်ဴသဳုဵခဲဴေသာ      

အေလဴအထ မဖစ်သည်။ ဓေလဴသည် ထုဳဵစဳဓေလဴမဖစ်သည်။ 

ထို့ေ  ာင်ဴ မမန်မာဴရုိဵရာဓေလဴ ဟူသည်မှာ မမန်မာနုိင်ငဳ၏ 

အေမခခဳယဉ်ေ ျေဵမှုမဖစ်ေသာ  မမန်မာနုိင်ငဳသာဵတို့ မျိေုဵရုိဵ  

စဉ်ဆ ်  ျေင်ဴသဳုဵခဲဴေသာ ဓေလဴထုဳဵစဳမျောဵ မဖစ်သည်။ 

မမန်မာဴ ယဉ်ေ ျေဵမှု ရုိဵရာ ဓေလဴမျောဵသည် ပထဝီ 

အေနအထာဵ လို ်ပပီဵ သ့ူေနရာနှင်ဴသူ ရှိ  သည်။ 

ထိုယဉ်ေ ျေဵမှုမျောဵ မေပျော ်ပျေ ်ေအာင် ထိန်ဵသိမ်ဵရမညဴ် 

တာဝန်သည် လူငယ် မျောဵ၏ တာဝန်မဖစ်သည်။ ေခတ်မီ 

တိုဵ တ ်လာပပီဵ နည်ဵပညာမျောဵ ဖွဳပ့ဖိုဵ တိုဵ တ ် 

လာသည်နှင်ဴအမျှ ယဉ်ေ ျေဵမှု လည်ဵ ေပျော ် ွယ်လု 

မဖစ်ခဲဴသည်။ ထိုေပျော ် ွယ်လု မဖစ်ေသာ ယဉ်ေ ျေဵမှု 

မျောဵ ို ထိန်ဵသိမ်ဵရန် အေရဵက ီဵ လှသည်။ 

တစ်ခါတစ်ရဳတွင် ေရှဵေခတ် အေ  ာင်ဵအရာ 

မျောဵနှင်ဴပတ်သ ်၍ လ ်မခဳနုိင်ဖွယ်ရာ မဖစ်ေသာလ်ည်ဵ 

တစ်ခါတစ်ရဳတွင် လို ်နာ  ရမည် မဖစ်သည်။ 

ယဉ်ေ ျေဵမှု အေမွအနှစ်မျောဵ ို ထိန်ဵသိမ်ဵ 

ေစာင်ဴေရှာ ်ရန်  ေလာင် လ ်န ်မဖင်ဴ တိ ု်ပွဲဝင် 

ခဲဴေသာ စာေရဵဆရာေပါင်ဵ မျောဵစွာ ရှိသညဴ်အန ် 

ဆရာမခင်ခင်ထူဵလည်ဵ ပါဝငသ်ည်။ ဤစာ တမ်ဵတွင်  

ခငခ်င်ထူဵ၏ ‘ေ ျေဵတစ်ရာ  ရသစာစုမျောဵ’ စာအုပ် ို 

အေလဴလာခဳအမဖစ် သတ်မှတ်၍ တင်မပပါမည်။  

၁။ ရသစာတမ်ဵ၏သေဘာသဘာဝ 

ရသစာတမ်ဵဟူသည် စာေရဵသူ၏ အေတွအ့  ုဳမှ 

ေပါ ် ဖွာဵလာေသာ အမမင်၊ အသိ၊ အေတွဵတို့ ို 

ခဳစာဵမှုစွ ်၍ ပုဳေဖာ်ထာဵသညဴ် ရသေမမာ ်စာေပ 

အဖွဲတ့စ်မျိေုဵ မဖစ်သည်။ ရသစာတမ်ဵ၏ သေဘာ ို 

မမန်မာပညာရှင်အချေို  ့ အဓိပ္ပာယ် အမျိေုဵမျိေုဵ ဖွင်ဴဆို 

ခဲဴ  သည်။  

ရသစာတမ်ဵနှင်ဴ ပတ်သ ်၍ ေဇာဂ်ျီေ၏ စိတပ်င်လယ် 

စာတမ်ဵတွင်- 

“ ိုယ်ဴပတ်ဝန်ဵ ျေင်၌ ေန့စဉ်ေန့တိုင်ဵ လှုပ်ရှာဵ 

သွာဵလာရင်ဵ မမင်မိ၊   ာဵမိ၊ သတိရမိ၊ ေတွဵမိ 

သမျှ ို ပရိသတ်၌ မမင်ေယာင်၊   ာဵေယာင် 

မဖစ်လာေအာင်၊ ခဳစာဵမှုတစ်ခုခုေပါ်ေအာင် 

ခဳစာဵ မှုအသိမဖင်ဴ လည်ဵေ ာင်ဵ၊ စိတ် ူဵ 

ဉာဏ်စွ ်၍ လည်ဵေ ာင်ဵ ေရဵေသာ ရသ 

စာေပဟန် စာတမ်ဵ မျိေုဵ မဖစ်သည်”[ ၃ ] 

ဟု ဖွင်ဴဆိုထာဵသည်။ 

ေမာင်ခင်မင်ဓနုမဖူ၏ စာတမ်ဵငယ် ဟူသည်တွင် - 

“စာတမ်ဵငယ ် ဟူသည် အေ  ာင်ဵအရာ 

တစ်ခုခု  ို စာေရဵသူ  ိုယ်တိုင် ေတွမ့မင် 

mailto:warwarsoe672@gmail.com
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ခဳစာဵသညဴ် အေနအထာဵမဖင်ဴ ရသပါေအာင် 

ေရဵဖွဲထ့ာဵေသာ မတိမုရှည် စ ာဵေမပအဖွဲမ့ျိေုဵ 

မဖစ်သည်”[ ၂ ] 

ဟု ရှင်ဵလင်ဵတင်မပထာဵသည်။ 

တ ္ကသိုလ်ဝင်ဵမွန်  အေတွဵအမမင် ို ေဖာ်ထုတ် 

သညဴ် ရသစာတမ်ဵ၏သေဘာ ို စာတမ်ဵငယစ်ာေပ 

စာတမ်ဵမျောဵတွင်- 

“အေ  ာင်ဵအရာ တစ်ရပ်ရပ် ို မူတည်ပပီဵ 

စာေရဵသူ၏ အေတွဵအမမင် ခဳယူချေ ်တို့ ို 

ဦဵစာဵ ေပဵပပီဵ ဖတ်ချေင်ဴစဖွယ် ေရဵဖွဲထ့ာဵေသာ 

စာတမ်ဵ ငယ်မျောဵ ို ဆိုလိုပါသည်”[ ၅ ] 

ဟု ထုတ်ေဖာ်ထာဵသည်။ 

ထိုေ့  ာင်ဴ ရသစာတမ်ဵဟူသည် စာေရဵသူ၏ အေတွ ့

အ  ုဳ၊ အေတွဵအမမင် ခဳစာဵမှုမျောဵ ို စိတ ်ူဵဉာဏမ်ဖင်ဴ 

ဖွဲယ့ ှ်၍ တစ်ဆင်ဴေဖာ ်သည်ချေ ာ တိုတိ ုျေဉ်ဵ ျေဉ်ဵ 

ေရဵသာဵထာဵသညဴ် ရသေမမာ ်စ ာဵေမပ ပုဳသဏ္ဌာန် 

မဖစ်သည်ဟု ဆိုနုိင်ပါသည်။ 

၁၊ ၁။ ယဉ်ေ ျေဵမှု 

ယဉ်ေ ျေဵမှု၏ အဓိပ္ပာယ ်ို မမန်မာအဘိဓာန်တွင် 

“ယဉ်ေ ျေဵမှုဟူသည် သိမ်ေမွ ့ ေမပမပစ်ေသာ တတ်သိ 

လိမ္မာမှု၊ တုိဵတ ် ထွန်ဵ ာဵ လာေသာ လူမှု အဆင်ဴ 

အတန်ဵ၊ အစဉ် အလာအာဵမဖင်ဴ ထိန်ဵသိမ်ဵတည်ရှိ 

လာေသာ ဓေလဴထုဳဵတမ်ဵ စသည်တို့ ို ဆိုလုိသည်။”[ ၄ ]  

ယဉ်ေ ျေဵမှုတွင် ‘ရုပ်ပိုင်ဵဆိုင်ရာ ယဉ်ေ ျေဵမှုနှင်ဴ 

စိတပ်ိုင်ဵဆိုင်ရာ ယဉ်ေ ျေဵမှုဟူ၍ ခွဲမခာဵနုိင်ပါသည်။ 

ရုပ်ပိုင်ဵ ဆိုင်ရာ ယဉ်ေ ျေဵမှုတွင် ‘မဒပ်ရှိယဉ်ေ ျေဵမှုနှင်ဴ 

မဒပ်မဲဴ ယဉ်ေ ျေဵမှု’ ဟူ၍ ခွဲမခာဵနုိင်ပါသည်။ မဒပ်ရှိ 

ယဉ်ေ ျေဵမှုတွင် အေဆာ ်အဦမျောဵ အထိမ်ဵအမှတ် 

အေဆာ ်အဦမျောဵ၊ အနုပညာလ ်ရာမျောဵ၊ ေရှဵေဟာင်ဵ 

ဆိုင်ရာ ပစ္စည်ဵမျောဵ၊ ေမမယာ ရှုခင်ဵမျောဵ ပါဝငသ်ည်။ 

မဒပ်မဲဴယဉ်ေ ျေဵမှုတွင် ေ ျေဵလ ်အနုပညာ၊ ဓေလဴ 

ထုဳဵတမ်ဵမျောဵ၊ ဘာသာစ ာဵ မျောဵ ပါဝငသ်ည်။ 

ဤစာတမ်ဵသည် မဒပ်မဲဴယဉ်ေ ျေဵမှုတွင် ပါဝငေ်သာ ဓေလဴ 

ထုဳဵတမ်ဵမျောဵ အေ  ာင်ဵ ို တင်မပထာဵ ပါသည်။ 

၂။ ခင်ခင်ထူဵ၏ ‘ေ ျေဵတစ်ရာ ရသစမုျောဵ’မ ှ

ထိန်ဵသိမ်ဵအပ်သာ မမန်မာဴယဉ်ေ ျေဵမှုမျောဵ 

ရသစာတမ်ဵအချေိုတ့ွင် တစ်ခါတစ်ရဳ ရင်ဴ ျေ ်ေသာ 

အသိ ဉာဏမ်ျောဵနှင်ဴ မပညဴ်ေနတတ်ပပီဵ တစ်ခါတစ်ရဳ 

တစ်ေလာ  လုဳဵရှိ လူတို့၏ အေတွဵအေခါ် ို 

ေပဵစွမ်ဵတတ် ပါသည်။ ရသစာတမ်ဵသည် အေတွဵခဳစာဵမှု 

တစ်ခုခု ို ရသေမမာ ် စ ာဵေမပ အေရဵအသာဵမဖင်ဴ 

ေရဵဖွဲထ့ာဵေသာ စာမျိေုဵ မဖစ် သည်။ ဤစာတမ်ဵတွင် 

စာေရဵသူသည် သူ၏ရွာရှိ ရုိဵရာ ဓေလဴမျောဵ ို မပန်ေမပာင်ဵ 

ေတွဵေနဟန် ေရဵသာဵထာဵပါ သည်။ 

သက ေန်ဟု ဆိုလို ်သည်နှင်ဴ လူတို့၏ ရင်ထဲ 

နှလုဳဵ သာဵ ထဲတွင် သက ေန်နှင်ဴအတူ  င်ဵ ွာ၍ မရေသာ 

အရာ သည် ‘ပိေတာ ်’ မဖစ်သည်။ ‘ပိေတာ ်’၏ 

အေ  ာင်ဵ ို  စာေရဵသူ  မိမိအိမ်ေရှရ့ှိ ပိေတာ ်ပန်ဵ 

ပွင်ဴပုဳနှင်ဴ ရွာတွင် ပိေတာ ်ပန်ဵ ပွင်ဴပုဳတ့ုိ ို နှိုင်ဵယှဉ်ရင်ဵ 

ရွာ  ပိေတာ ်ပွင်ဴ မျောဵ၏ ရနဳ့ေမွှေဵက ိုင်ပုဳ ို - 

“ ျွန်မတို့ အိမ်ေရှ့  ပိေတာ ်ပင်ပျိေု 

 လည်ဵ သည်နှစ်ေတာဴ ပွင်ဴလို ်စမ်ဵ မယဟ်ဲဴ 

ဆိုသညဴ်ပုဳ နှငဴ် ရွ ်နုေတွ  ဗျော သီ 

ထိုဵေနခဴဲပပီ။ ပိေတာ ်ပင် ဆိုမပန်ေတာဴ ရွာ  

‘ေတာပိေတာ ် ပင်က ီဵ’ ိုလည်ဵ သတိရရ 

မပန်ပါ၏။ ဘာေဴ  ာင်ဴ မှန်ဵမသိ။  ျွန်မတို့ 

တစ်ရွာလုဳဵ သည် ပိေတာ ် ပင်က ီဵ ုိ 

ေတာပိေတာ ်ပင် လိုပ့ဲ ေခါ်   ပါသည်။ 

ေတာထဲ (ရွာအမပင် ခပ်ေဝဵေဝဵ အခင်ဵစပ်) မှာ 

ေပါ ်ေနသညဴ်အတွ ်ေ  ာင်ဴမျောဵလာဵ။ သူ့ 

အေရာင်  အဝါတစ်မျိေုဵ သ ေန်ဵေတာ်ေရာင် 

ဘ ် ို လုသည်။ သီတင်ဵေရာင်လို့လည်ဵ သုဳဵ 

  ပါ၏။ အပွငဴ်စွာသည် ရနဳ လည်ဵ က ိုင် 

လသှည်။”[ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ 

ပိေတာ ်တွင် အေရာင်အမျိေုဵမျိေုဵ ရှိေ  ာင်ဵ ေတာ 

ပိေတာ ်၊ ပမိုပ့ိေတာ ် ခွဲမခာဵ နုိင်ေ  ာင်ဵ 

ေတာပိေတာ ် မှာ အဝါေရာင် ခပ်ရင်ဴရင်ဴ မဖစ်ပပီဵ 

အမခာဵပိေတာ ်နှင်ဴမတူဘဲရနဳ့မှာ အလွန်ေမွှေဵ က ိုင်ပုဳ ို - 

“ပမို ့ ပိေတာ ်ေတွ   ုလာဵ ပိေတာ ် 

ေတွ၊ တို့ရွာ  ေတာပိေတာ ် မှ 

ပိေတာ ်အစစ် အေမွှေဵ လည်ဵ ရ ်စ ် 

သယ”်[ ၁ ] 

ဟုေဖာ်မပထာဵ၍ လူငယမ်ျောဵ အေနနှင်ဴ ပိေတာ ်ပန်ဵ 

ဟုသာ လူသိ မျောဵ  ပပီဵ  ပိေတာ ်ပန်ဵ ို 

ေတာပိေတာ ်၊ ပမို ့ ပိေတာ ်၊  ုလာဵပိေတာ ်၊ ဗမာ 

ပိေတာ ်ဟု ခွဲမခာဵနုိင် သည်။ ပိေတာ ်မျောဵအန ် ရွာရှိ 
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ပိေတာ ် သာ ပို၍ ေမွှေဵေ  ာင်ဵ ို ေဖာ်မပထာဵသမဖင်ဴ 

သူ၏ဇာတိ ို ချေစ်ခင် ေ  ာင်ဵ၊ အစွဲအလန်ဵက ီဵေ  ာင်ဵ 

ေပါ်လွင်ေစသည်။ ပိေတာ ်ပန်ဵ၏ အဖွဲေ့  ာင်ဴ 

စာဖတ်သူ၏ ရင်ထဲတွင် လည်ဵ ပိေတာ ်ရနဳ့ ို 

ေမွှေဵပျဳေသ့င်ဵက ိုင် လာေစသည်။ မမန်မာဴရုိဵရာဓေလဴတွင် 

သက ေန်နှင်ဴပိေတာ ် ခွဲမခာဵမရနုိင် ေ  ာင်ဵ ပိေတာ ် ို 

လူတုိင်ဵ အမမတ်တနုိဵ တန်ဖိုဵ ထာဵေ  ာင်ဵ သိမမင် 

ခဳစာဵေစပါသည်။ 

မမန်မာနုိင်ငဳသည် ဗုဒ္ဓဘာသာအမျောဵဆုဳဵ  ိုဵ ွယ် 

သညဴ်နိုင်ငဳ မဖစ်သညဴ်အေလျှာ ် သက ေန်အခါ ေရာ ်ပပီ 

ဆိုလျှင် ေ ျေဵလ ်၊ ပမိုရ့ွာမ ျေန် ဘုရာဵေ ျောင်ဵ န်၊ 

ေစတီပုထိုဵမျောဵ ို ေရသပ္ပာယသ်ညဴ် အေလဴအထ၊ ထုဳဵ  

သ ေန်ဵ ပ်သညဴ် အေလဴအထ ရှိ  သည်။ ထိုအ့တူ စာ 

ေရဵသူ၏ ေ ျေဵရွာတွင်လည်ဵ ထိုအေလဴအထ ရှိပုဳ ို - 

“သက ေန်ဘုရာဵ  ရွာနှငဴ် လှမ်ဵေသာေ  ာင်ဴ 

တစ်နှစ်ပတ်လဳုဵ အေရာ ်အေပါ ် နည်ဵ   

ေသာလ်ည်ဵ အခါရ ် နီဵပပီဆိုလျှင် ဘယသ်ူ 

 မှ မတို ်တွန်ဵဘဲ ေရာင်ေတာ် ဖွငဴ်   

ေတာသဴည်။” [ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ ထိုအေလဴအထမျောဵသည် 

ပမိုက့ ီဵမျောဵ တွင် အေတွန့ည်ဵပပီဵ ေ ျေဵလ ် ေတာရွာမျောဵ 

တွင်သာ အမျောဵဆုဳဵ ေတွရ့သည်။  ထိုေ့  ာင်ဴ ေ ျေဵလ ် 

ရုိဵရာဓေလဴ  ို မေပျော ်ပျေ ် ရေအာင် ထိန်ဵသိမ်ဵ 

  ရမည်ဟု ဆင်မခင် သတိ ဝငမ်ိေစသည်။ သက ေန် 

ချေနိ်ခါတွင် စတုဒိသာမုန့်မျောဵ ေ ျွဵေသာ အေလဴအထ 

လည်ဵ ရှိပါသည်။ ထိုအေလဴအထ သည် ေ ျေဵလ ် 

ေတာရွာ မျောဵတွင်မ  ပမိုမ့ျောဵတွင်လည်ဵ ေတွနုိ့င်ပါသည်။ 

စာေရဵသူသည် သက ေန်ချိေန်ခါေရာ ်လျှင် ရွာမှ မုန့်မျောဵ ို 

တမ်ဵတမိေ  ာင်ဵ ေဖာ်မပထာဵသည်မှာ - 

“ ျွန်မတို့ မန္တေလဵေရာ ်တာ   ာပါပပီ။ 

အခါ ရ ်ေတွဆုိလျှင် အေမ  ရွာမုန့်ေတွ ို 

လွမ်ဵ စ ာဵ ဆိုေလဴရှိသည်။ ေမာင်ဵတင်ဵ ုပ်၊ 

ေမာင်ဵပ ်လ ်ေတွမှာ အပျိေုေတွ တရုန်ဵရုန်ဵ၊ 

မိန်ဵမက ီဵေတွ တအုန်ဵအုန်ဵ၊ တစ်ရွာလုဳဵ  

ေမာင်ဵေတွ တ ျီွ ျီွ တေဂျောင်ဵေဂျောင်ဵ”[ ၁ ] 

ဟု လည်ဵေ ာင်ဵ ၊ 

“မုန့်ဖ ်ထုပ်မျောဵ အတွင်ဵ  ောပနာလည်ဵ 

ေမမပဲ နဲ့ထန်ဵလျေ ် အချိေုဵေမပချေ ်ေတာဴ။ 

တစ်ထုပ် ေလာ ်စာဵရင် ရင်ထ ဲ တင်ဵတိမ် 

သွာဵတာပဲ။ မုန့်ဖ ်ထုပ် ို ယူ  ညဴ်လျှင် 

ဘယေ်ထာင်ဴ    ညဴ်  ညဴ် က ိဂဳပုဳ ျေသည်။ 

အနာဵေတွညီ ေတာဴ အထုပ်လှသည်။ 

တည်ဵစပ်  ေလဵထိုဵ ထာဵေသာ မုန့်ဖ ်ထုပ် 

 ပင် အနုပညာ ဆန်လှ ပါသည်။ 

တည်ဵစပ်ေတွ  ဝါဵ ိုလည်ဵ သုဳဵသည်။ 

ဆူဵမဖူေချောင်ဵ သန်သန်က ီဵ ေတွ ိုလည်ဵ သုဳဵ 

သည်။ ဆူဵမဖူေချောင်ဵ ုိ အဆိပ်ပါသညဴ် အချွန် 

ဘ ်  မဖတ်ထာဵေတာဴ စူဵမိ၊ ခို ်မိ မရှိ” [၁] 

ဟု လည်ဵေ ာင်ဵ ၊ 

“မုန့်ဗန်ဵေတွထဲ ို အိမ်ရုိ ်သဳ တစ်ေချောင်ဵစီ 

ထညဴ်တတ်  တာ လည်ဵ ဘာသေဘာ 

မျောဵပါလိမဴ်။ သဳေချောင်ဵ ထညဴ်ထာဵေတာဴ 

မုန့်မချေဉ်ဘူဵ  ဆိုတာ လည်ဵ ဘယတ်ုန်ဵ 

ဘယအ်ခါ ဘယသ်ူ   စခဲဴသည်မသိ။ 

ဓေလဴပင် မဖစ်ေနပါသည်။”[ ၁ ] 

ဟု လည်ဵေ ာင်ဵ ေဖာ်မပထာဵသည်။ 

ယေန့ လူငယမ်ျောဵ အေနမဖင်ဴ ေမာင်ဵတင်ဵ ုပ်၊ 

ေမာင်ဵပ ်လ ် ဟူေသာ အသဳုဵမျိေုဵ ို သိနုိင်မည်မထင်၊ 

ေတွဖ့ူဵရန်လည်ဵ ရှာဵလိမဴ်မည်။ မုန့်ဖ ်ထုပ်ဟု ဆိုသည် 

နှင်ဴ ဆိုင်မှ ဝယ်စာဵ၍ ရသည်ဟုသာ အသိမျောဵ 

ေပလိမဴ်မည်။ မုန့်ဖ ်ထုပ်မပုလုပ်ပုဳ အဆင်ဴဆင်ဴ ို ေသချော 

သိနုိင်သူ ရှာဵပါ လိမဴ်မည်။ တည်ဵစပ် ဟူေသာအသဳုဵ၊ 

ဆူဵမဖူေချောင်ဵဟူေသာ အသဳုဵမျောဵ လည်ဵ လူငယမ်ျောဵ 

အတွ ် ေတွဵေတာစရာ မဖစ်သညဴ်အမပင် မုန့်မချေဉ်ရန် 

အိမ်ရို ်သဳတစ်ေချောင်ဵ ထညဴ် သည်မှာလည်ဵ 

မယုဳနိုင်စရာ မဖစ်ေပလိမဴ်မည်။ မမန်မာဴရုိဵရာ မုန့်လပု်နည်ဵ 

မျောဵ ို ယဉ်ေ ျေဵမှုဓေလဴထုဳဵစဳအမဖစ် သိရှိထာဵ ရမည်။ 

မမန်မာဴရုိဵရာ မုန့်လပု်နည်ဵမျောဵ ို ေ ျေဵလ ်ေတာ 

ရွာမျောဵတွင်သာ ေတွနုိ့င်ပပီဵ ပမိုမ့ျောဵတွင် ေတွရ့ခဲသည်။ 

ပမိုမ့ပတွင် ေနထိုင်ေသာ  ေလဵလူငယမ်ျောဵသည် မုန့်ပ ဲ

သွာဵရည်စာဟု ဆိုလျှင် အသင်ဴစာဵမုန့်မျောဵ ိုသာ စာဵသဳုဵ 

  သည်။ မမန်မာဴမုန့်မျောဵ ို အေရာင်ဵပွဲေတာ်မပုလုပ်၍ 

ေရာင်ဵချေေသာလ်ည်ဵ မုန့် ို မည်သ့ုိ မပုလုပ်ပုဳ အဆင်ဴဆင်ဴ 

 ို မသိ  ေပ။ ဥပမာ- ေ ာ ်ညင်ဵနှင်ဴ မပုလုပ်ေသာ 

မုန့် မျောဵတွင် ေ ာ ်ညင်ဵမှုန့်သည် အသင်ဴစာဵ 

အေနအထာဵ ရရှိပပီဵမဖစ်၍ ေ ာ ်ညင်ဵ ို မည်သ့ုိ 

က ိတရ်သည်၊ ဆန်  မ်ဵ အချေိုဵအစာဵ မည်မျှ 

ထညဴ်ရသည် ို မသိရှိ   ေပ။ မုန့်က ိတ်မခင်ဵ၊ 

ေမာင်ဵေထာင်ဵ မခင်ဵ မျောဵ ို မသိသူ  မျောဵလာ၍ 
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မမန်မာဴရုိဵရာဓေလဴ မဖစ်သညဴ် မုန့် လုပ်ငန်ဵ ိုလည်ဵ 

ရုိဵရာဓေလဴအမဖစ် ထိန်ဵသိမ်ဵရန် လိုအပ်သည် ဟု 

ေတွဵမမင်မိပါသည်။ 

ေ ျေဵလ ်ေတာရွာ ဓေလဴမဖစ်ေသာ သက ေန်ချိေန်ခါ 

တွင် မပုလုပ်  သညဴ် အေလဴအထမျောဵ ိုလည်ဵ - 

“ရွာလမ်ဵေတွမှာ ထိုဵသမျှ ဆူဵ ိုင်ဵ မွှောဵ ိုင်ဵ 

ေတွ ို ခုတ်  သည်။ လမ်ဵေဘဵ  ိုင်ဵ   

သမျှ ဆူဵခ ်၊ သစ်ခ ေ်တွ ို သင်   

ဖျေင်  သည်။ ရွာဴ ေရတွင်ဵေတွ ဆည်  သည်။ 

 ိုယဴ် စည်ဵရုိဵ၊ သူ့စည်ဵရိုဵ အမမင် 

သပ်ရပ်ေအာင် တုတ်   ေနှာင်  သည်။ 

လယယ်ာသဳုဵပစ္စည်ဵ၊ လှည်ဵသုဳဵပစ္စည်ဵ ေတွ 

ေရနဳ သုတ်တန်သုတ် သိမ်ဵတန်တာ သိမ်ဵ 

  ပပီ။ တင်ဵ၊ ေတာင်ဵ၊ ဆန်ေ ာ၊ ဆန် ာ 

ေတွ အိမ်ထရဳမှာ ချိေတ ် ပပီ။ အိမ်မ၊ အဖီ၊ 

ပဲေမှာ်တို ်၊ နွာဵစာ ျေင်ဵ၊ တင်ဵ ုပ်ေတွ 

မိုဵ  ပပီ။”[ ၁ ] 

ဟု ေဖာ်မပထာဵပါသည်။ ထိုဓေလဴမျောဵမှာလည်ဵ 

ေ ျေဵလ ် မျောဵတွင်သာ ေတွရ့သည်။ ေရတွင်ဵ 

သည်လည်ဵ ယခင်  သာ အသဳုဵမျောဵပပီဵ ယခု 

ေနာ ်ပိုင်ဵတွင် ေခတ်မီလာသည် နှင်ဴအမျှ တု ဳင် 

ေရစုပ်စ ်မျောဵ သဳုဵလာ  ၍ ေရတွင်ဵ ိုပင် အသိ 

နည်ဵလာသည်။ လယ်ယာသုဳဵပစ္စည်ဵမျောဵ ိုလည်ဵ သိသူ 

ရှာဵပါဵလာသည်။ ယခင် လ ်မှုလယ်ယာမှ စ ်မှု 

လယ်ယာသ့ုိ ေမပာင်ဵလာေသာအခါ တင်ဵ၊ ေတာင်ဵ၊ 

ဆန်ေ ာ၊ ဆန် ာမျောဵပင် ေပျော ် ွယ်လု မဖစ်ေနပပီ။ 

ယခင်  ထယ်တုဳဵ၊ ထွန်တမဳျောဵမဖင်ဴ လယ်ထွန်၊ 

လူ ိုယ်တိင်ု စပါဵစုိ ်၊ တဳစဉ်မျောဵမဖင်ဴ ရိတ်သိမ်ဵ 

ေသာလ်ည်ဵ ယခုအခါ ေချွေလှ့စ ်မျောဵ အသင်ဴ 

မဖစ်ေန  ၍ လယ်ယာလုပ်ငန်ဵသဳုဵ ပစ္စည်ဵမျောဵ ို 

အသိနည်ဵလာဵ  သည်။ ေရှဵယခင်  ဝါဵ၊ ထရဳ၊ 

သစ်သာဵ ို သဳုဵေသာ အိမ်မျောဵေနရာတွင် တိ ု်တာ 

အေဆာ ်အဦမျောဵ  ေနရာယလူာ  ပပီဵ ေရနဳ သုတ် 

သညဴ် အေလဴအထလည်ဵ ေပျော ် ွယ်လုပပီ။ စုေပါင်ဵ 

အိမ်မိုဵသညဴ် ဓေလဴမှာလည်ဵ ေပျော ် ွယခ်ဲဴပပီဵ 

အိမ်ေခါင်မိုဵတွင် သွပ်မျောဵ အစာဵထိုဵ လာ  သည်။ ယခု 

အခါတွင် နည်ဵပညာမျောဵ ေခတ်မီ တိုဵ တ ် 

လာသည်နှင်ဴအမျှ မမန်မာဴရုိဵရာဓေလဴမျောဵ လည်ဵ 

ေပျော ် ွယ် လုပပီ မဖစ်ေ  ာင်ဵ ို မီဵေမာင်ဵထိုဵမပ 

လို ်မခင်ဵ မဖစ်သည်။ 

စာေရဵသူသည် သ့ူရွာ၏ ချေစ်စရာဓေလဴမျောဵ ို ေဖာ်မပ 

ရာတွင် ‘ပိေတာ ်လှည်ဵ’ အေ  ာင်ဵ ို တင်မပ 

ထာဵသည်။ ရွာဦဵ  ပိေတာ ်ပင်က ီဵ ပွင်ဴလျှင် 

နနွင်ဵေရာင် ထိန်ထိန် ေတာ ်ပပီဵ အလနွ်ေမွှေဵသည်။ 

သက ေန်တွင် မိုဵေလဵ တစ်ေမဖာ ်နှစ်ေမဖာ ်  ျေလျှင် 

မန ် ေစာေစာထ၍ ပိေတာ ် ပွင်ဴ၊ မပွင်ဴ ေမပဵ  ညဴ် 

  သည်။ မခူဵချေင်သူ မရှိ။ မပန်ချေင်သူ မရှိ။   ုဳရာလ ူ 

ပိေတာ ် ိုင်ဵ တ ်ချိေုင် ာ လှည်ဵတစ်စီဵတိ ု် 

တင်လာလျှင် တစ်ရွာလုဳဵ  တစ်ခ ် တစ် ိုင်ဵမျှ 

ေတာင်ဵ  သည်။ ပိေတာ ်လှည်ဵတွင် အပျိေု ေတွ 

ဝိုင်ဵေနေတာဴ လှည်ဵဆရာ  ာလသာဵ လည်ဵ ဖိုဵညိုမမ 

မဖစ်ရသည်။ ရွာထဲရှိ ငေအဵသည် ရုပ်ဆိုဵ 

အ ျေည်ဵတန်လွန်ဵ၍ ဘယအ်ပျိေု မှ သုိဵသုိဵသီသီ 

အစမခဳ။ က ို ်ဖို့ေဝဵသည်။ သ့ုိေသာလ်ည်ဵ သက ေန်ချိေန်ခါ 

ေရာ ်လျှင် ငေအဵ  ေတာထဲရှိ ပိေတာ ်ပင် ို ချေို ဵ၊ 

ပိေတာ ်ပွင်ဴမျောဵ  ို လှည်ဵေပါ်တင်၊ ရွာထဲ ေမာင်ဵဝင်ဵ  

လာလျှင် အပျိေု တသို ်  ငေအဵ လှည်ဵနာဵ ဝိုင်ဵလာ 

  ပပီဵ  ိုေအဵ  ျေုပ် ို ေပဵစမ်ဵပါ တစ် ိုင်ဵေလာ ်၊ 

တစ်ခ ေ်လာ ်နှင်ဴ  ိုေအဵ မျေ ်နှာ လည်ဵ ပျောဵတုပ် 

ခဳရတဲအဴတိုင်ဵပဲ ဖီဵဖီဵထ လိုဟ့ု ရွာဓေလဴ ို ေဖာ်မပ 

ထာဵသည်။ ငေအဵ၏ ပိေတာ ်လှည်ဵနှင်ဴ ပတ်သ ်ပပီဵ 

ေမပာစမှတ်မပု  သည်မျောဵ မှာ ရွာတွင် တစ်ခါတေလမှ 

ထီေပါ ်သလို အလုပ် အ ိုင်ေလဵ အဆင်ေမပတာမျိေုဵ 

ရှိလျှင် - 

“ငေအဵ ပိေတာ ်လှည်ဵ လိုပါ ွာ ပွင်ဴတုန်ဵ ခဏပ” 

[ ၁ ] 

ဟု လည်ဵေ ာင်ဵ၊ အလုပ်အ ိုင် အဆင်မေမပသညဴ် အခါ 

မျောဵတွင်- 

“ငေအဵ ပိေတာ ်လှည်ဵလိုပဲ တစ်လှည်ဵလုဳဵ 

ေမာ ်ေအာင် ခုတ်လာတဲဴ ပိေတာ ်ပန်ဵေတွ 

ေရာဴ . . . တစ်ခ ်၊ အင်ဴ . . . တစ်ခ ် 

ေပဵသာနဲ့  ုန်သလို တစ်ရ ်တစ်ရ ် ေမျှာရ် 

ေမာရသာနဲ့ ဘဝ ုန်  ရသာ”[ ၁ ] 

ဟု လည်ဵေ ာင်ဵ၊ ပုဳခိုင်ဵ တတ်  သည် အထိ 

မဖစ်ခဲဴရသည်။ စည်ဵလုဳဵညီညွတ်မှု ရှိေသာ ရွာ၏ချေစ်စရာဴ 

ဓေလဴေလဵ ို ေဖာ်မပထာဵသည်မှာလည်ဵ ယဉ်ေ ျေဵမှု 

တစ်ရပ်ပင် မဖစ်သည်။ ေလာ ရှိ လူတ့ုိသည် 

သဳသရာခရီဵ တစ်ေလျှာ ်လုဳဵ  တွင် မိမိတို့ 

ဘဝရပ်တည်နုိင်ေရဵ အတွ ် မရပ်မနာဵ က ိုဵစာဵ ရှာေဖွ 

လုပ် ိုင်  ရေသာ်လည်ဵ ေနာ ်ဆုဳဵတွင် ဘဝေနဝင် 
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ခဲဴရပုဳ ို ေဖာ်မပထာဵသည်။ ငေအဵ၏ပိေတာ ် လှည်ဵမဖင်ဴ 

ခိုင်ဵနှိုင်ဵ ာ ေလာ သဘာဝတရာဵ ို မမင်သာ ေအာင် 

ေဖာ်မပထာဵသည်ဟုလည်ဵ ဆိုနုိင်ပါသည်။ 

နှစ်ဆန်ဵတစ်ရ ်ေန့ ေရာ ်လာလျှင်လည်ဵ မမန်မာ 

တ့ုိ၏ ယဉ်ေ ျေဵမှု ဓေလဴထုဳဵစဳအရ အေဟာင်ဵ ို စွန့်၍ 

အသစ် ို မဖညဴ်ဆည်ဵတတ်ေသာ သေဘာမျောဵ ို - 

“နှစ်ဆန်ဵတစ်ရ ်ဆိလုျှင် မဂေလာ ယူရသယ။် 

ေ  ဵေဟာင် ေချေရသယ။် တစ်နှစ် ို 

အပါမခဳ   နဲ့။ အေ  ဵထုဳ ပါတတ်သယ။် 

ဆန်ေ ာေမှာ ် သယဆ်ိုတာ နိမိတ် 

မေ ာင်ဵဘူဵ။ ဆန်ေ ာ ပ ်လ ်၊ 

ေတာင်ဵပ ်လ ် ထာဵရသယ်။ ထညဴ်စရာ 

ဝင်လာမယ် ဆိုသဲဴ နိမိတေ်ပါဴ။ အုပ် ဆိုင်ဵ 

ထာဵတာေတွ ရှိရင် လှပ်ထာဵ။ ပဲတီချေဉ်အိုဵ၊ 

ငါဵပိအုိဵေတွ ေမပဵလှပ်စမ်ဵ။ ဘုရာဵစင်  ပန်ဵ 

ေတွ ေဝေအာင်ထာဵ။ ေရအုိဵေတွ 

ေရမပညဴ်ေအာင် မဖညဴ်။ ခါတိုင်ဵ ငါဵပိနှငဴ် 

ပဲမပုတ်စာဵသတူို့ ဝ ်သာဵ ဘီဵဆဳပတ်ေခွ 

က ီဵေတွ ပါဵေစာင်  ဆီယို ျေ ေအာင် စာဵ   

ရသည်။”[ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ မမန်မာတို့၏ ယဉ်ေ ျေဵမှုအရ 

နှစ်ဆန်ဵ တစ်ရ ်ေန့တင်ွ အဝတ်အစာဵအသစ် 

ဝတ်ရသည်။ ယခနှုစ်မှ အေ  ဵ ို ေနာင်နှစ်သ့ုိ 

မ ူဵေစမခင်ဵ ၊ နှစ်ဆန်ဵ တစ်ရ ်ေန့တင်ွ မပညဴ်စုဳမှ 

လာမညဴ် ရ ်မျောဵတွင်လည်ဵ မပညဴ်မပညဴ်စုဳစုဳ ေနထိုင် 

နုိင်ရမည် မဖစ်မခင်ဵ ၊ နှစ်ဆန်ဵတစ်ရ ် ေန့တင်ွ 

မဂေလာရှိေသာ အမပုအမူမျောဵ ို မပုလုပ်မှသာ 

ေန့ရ ်တိုင်ဵတွင် မဂေလာရှိနိုင်မည် ဟူေသာ အယူအဆ 

ယဉ်ေ ျေဵမှုမျောဵ ို ေတွရ့သည်။ ထိုယဉ်ေ ျေဵမှုမျောဵသည် 

မမန်မာဴယဉ်ေ ျေဵမှုဟု ဆိုနုိင်ေသာလ်ည်ဵ ယခုေခတ်တွင်မူ 

မိမိတို၏့ ဝမ်ဵေရဵအတွ ် ခ ်ခဲစွာမဖင်ဴ ေမဖရှင်ဵ 

လာရသူမျောဵ မျောဵလွန်ဵ၍ ထိုယဉ်ေ ျေဵမှုမျောဵ ို လုပ် ိုင် 

သူမျောဵ နည်ဵပါဵ လာ  သည်။ သ့ုိေသာ်လည်ဵ ယခင်  

မမန်မာဴရုိဵရာ ယဉ်ေ ျေဵမှု တစ်ရပ်အမဖစ် သိမှတ် 

ထာဵသင်ဴသည် ဟု ေတွဵမမင်မိပါသည်။ 

မမန်မာတို့၏ ဓေလဴထုဳဵစဳမျောဵတွင် ဝါတွင်ဵ ာလ 

ေစာင်ဴထနိ်ဵ  ေသာ ယဉ်ေ ျေဵမှုမျောဵလည်ဵ ရှိသည်။ 

စာေရဵ သူတို့၏ ရွာတွင် ဝါတွင်ဵ ာလ ေရာ ်ပပီဆိုလျှင် 

ေစာင်ဴစည်ဵအပ်ေသာ ဓေလဴမျောဵ ိုလည်ဵ - 

“ဝါဆိုရင် ပုန်ဵည ်ပန်ဵေတွ ို ေညာင်ေရအိုဵ 

တ ာ ေဖွဵေဖွဵလှုပ်လို့ ဝါဆိုနဳ့ ေလဵ ို ရလို့ 

ေတာ။် ဝါဝင်လျှင် အရ ်မဖတ်ရမည်။ ဝါတွင်ဵ 

ေလဵလ အရ ်ေသာ ်ခွငဴ် ပါမစ် အပိတခ်ဳရ 

သည်။  ျွန်မတို့ ဘက ီဵဘုန်ဵက ီဵမျောဵ  

စာတတ်ဘုန်ဵက ီဵမျောဵမဖစ်၍ ရွာေ ျောင်ဵမှာ 

သီတင်ဵသဳုဵ  ေပရာ ရွာထဲရပ်ထဲ  အရ ် 

ေသာ ်  သူ တူသာဵေနာင်မယ် တပညဴ် 

တပန်ဵ မျောဵ ို ဝါတွင်ဵ သုဳဵလ အရ ် 

အလှူခဳေလဴ ရှိသည်။ ဒါဴေ  ာင်ဴ 

ပုန်ဵည ်ပွငဴ်လျှင် ဝါဝင်ေတာဴမည်။ ဝါဝင်လျှင် 

အရ ်မဖတ်ရမည်။ အရ ်မဖတ် ရမခင်ဵ ိုပင် 

 ုသိုလ် တစ်မျိေုဵလို့  သေဘာထာဵ နိုင်  ပပီ။ 

”[ ၁ ] 

ဟု ေဖာ်မပထာဵ၍ ေ ျေဵလ ်ေတာရွာမျောဵတွင် ဝါတွင်ဵ 

 ာလ အရ ်လှူ  သညဴ် ဓေလဴမှာလည်ဵ မှတ်သာဵဖွယ် 

မဖစ်သည်။ ဝါတွင်ဵ ာလ ေရာ ်လျှင် မမန်မာလူမျိေုဵတို့ 

 ျေင်ဴ သဳုဵေသာ ယဉ်ေ ျေဵမှု ဓေလဴမျောဵတွင် 

ဥပုသ်ေဆာ ်မခင်ဵ၊ သ ်သ ်လွတ် စာဵမခင်ဵတို့ ိုသာ 

အသိမျောဵ  သည်။ အရ ်လှူေသာ ဓေလဴ ို ေ ျေဵလ ် 

ေတာရွာမျောဵတွင်သာ ေတွရ့ှိ ရေပလိမဴ်မည်။ ဗုဒ္ဓဘာသာ 

ဝငမ်ျောဵအဖို့ ဝါတွင်ဵ ာလ ဥပုသ်သီတင်ဵ ေဆာ ်တည် 

ရဳုသာမ  မေ ာင်ဵမှုေရှာင် ေ ာင်ဵမှုေဆာင်သညဴ် 

မွန်မမတ်ေသာ ယဉ်ေ ျေဵမှုဟုလည်ဵ ဆိုနုိင်ပါသည်။ 

မမန်မာ နုိင်ငဳတွင် ေနွ၊ မိုဵ၊ ေဆာင်ဵ ရာသီဥတုသဳုဵမျိေုဵ 

ေမပာင်ဵလဲ လည်ပတ်ေနသည်။ ထိုရာသီဥတု 

သဳုဵမျိေုဵနှင်ဴအညီ သဘာဝ ပတ်ဝန်ဵ ျေင်တို့သည်လည်ဵ 

ေမပာင်ဵလဲ ခဲဴပါသည်။ စာေရဵသူသည် သူ၏ရွာရှိ 

ေဆာင်ဵရာသီ လှုဳမီဵဓေလဴ အေ  ာင်ဵ ို - 

“ေဆာင်ဵေရာ ်လျှင် လှုဳမီဵဓေလဴ ရှိသည်။ 

ထင်ဵ ေမခာ ် ေလဵေတွ စု ာ၊ ေပွ့ ာ 

တလင်ဵ ေမပာင်ေမပာင်မှာ မီဵဖိုပပီဵ မီဵလှုဳ  မခင်ဵ 

မဖစ်သည်။ လှုဳမီဵထညဴ်ပပီဆိုလျှင် မမင်သူ  

ချေ ်ချေင်ဵ ေရာ ် လာ  သည်။ မီဵလှုဳရင်ဵ 

ရပ်ရွာအေ  ာင်ဵ၊ စီဵပွာဵ ေရဵအေ  ာင်ဵ 

ေမပာ  သည်။ ေဆာင်ဵတွင်ဵ ဆိုေတာဴ 

ေဆာင်ဵသီဵနှဳေတွ လှိုင်ေလပပီ။ ေမပာင်ဵ ဖူဵ 

ရနုိင်ပပီ။  ုလာဵပဲ နုတန်ိုင်ပပီ။ ထန်ဵမမစ် 

ေဖာ်နိုင်ပပိ။  ုလာဵပဲပင် နှစ်ပင်ေလာ ် 

နုတပ်ပီဵ မီဵဖိုထဲ ထညဴ်လို ် ဖျိေုဵဖျိေုဵဖျေစ်ဖျေစ် 

မမည် ာ အရွ ်ေတွ  ျေသွာဵမည်။ အသီဵေတွ 

မီဵနာ ေလာ ်ပပီ ဆိုလျှင် မီဵဖိုေဘဵပစ်ချေ ာ 
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အေအဵခဳ။ တစ်မဖုတ်မဖုတ် ေချွစာဵလို့ ရပါပပီ။ 

ပါဵစပ်ေတွ မည်ဵလို့။”[ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ ရွာ၏ ချေစ်စရာဓေလဴနှင်ဴ 

တစ်ဦဵနှင်ဴ တစ်ဦဵ ရုိင်ဵပင်ဵ ူညီ ာ စုစုစည်ဵစည်ဵ 

ေနထိုင်  ေသာ သေဘာ ို ေတွနုိ့င်သည်။ မီဵဖိုေဘဵတွင် 

ေမပာ  ဆို  ၊ စာဵ  ေသာ ်  ပပီဵ ရပ်ရွာအေ  ာင်ဵ 

ေဆွဵေနွဵတိုင်ပင်   သညဴ် ဓေလဴဟုလည်ဵ ဆိုနုိင်ပါသည်။ 

ယခုအခါတွင် ေနွ၊ မိုဵ၊ ေဆာင်ဵ ရာသီဥတုမျောဵ 

ေဖာ ်မပန်လာသည်။ သဘာဝ သစ်ေတာမျောဵ ပျေ ်စီဵ 

လာသည်။ ထိုေ့  ာင်ဴ ေနွရာသီတွင် ယခင် ထ ်ပို၍ 

အပူဒဏ် ခဳ  ရသည်။ မိုဵတွင်ဵတွင် ေရ က ီဵေရလျဳှမှုမျောဵ 

မဖစ်လာသည်။ ေဆာင်ဵရာသီတွင် ယခင်   ဲဴသ့ုိ 

ခို ်ခို ်တနု်ေအာင် ချေမ်ဵသညဴ် အရသာမျိေုဵ သိပ် 

မေတွရ့ေတာဴေပ။ ေဆာင်ဵတွင်ဵ မီဵဖိုပပီဵ မီဵဖိုေဘဵ 

စုေဝဵ ာ စာဵေသာ ်ေမပာဆိုသညဴ် ဓေလဴမှာလည်ဵ 

ေတွရ့ခဲလှသည်။ ယခင်  မမန်မာဴရုိဵရာ ယဉ်ေ ျေဵမှု 

ဓေလဴမျောဵတွင် လှုဳမီဵ လှု ေသာ ဓေလဴမျောဵ ရှိေ  ာင်ဵ 

မီဵဖိုေဘဵတွင် ရပ်ရွာအေ  ာင်ဵ ေမပာဆိေုဆွဵေနွဵ ာ 

တစ်ဦဵနှင်ဴတစ်ဦဵ စည်ဵလုဳဵမှုမျောဵ ရှိ   ေ  ာင်ဵ 

သိရှိနုိင်သည်။ ယခုအခါတွင် ေ ျေဵလ ်ေတာရွာမှ 

အမျောဵစုသည်လည်ဵ မိမိဝမ်ဵေရဵအတွ ် ပမိုမ့ပမျောဵသ့ုိ 

သွာဵ ေရာ ်ေနထိုင်သူ အလုပ်လုပ် ိုင်သူ မျောဵလာသည်။ 

ထိုေ့  ာင်ဴ ရွာတွင် ေနထိုင်မှု နည်ဵပါဵလာပပီဵ 

လှုဳမီဵဓေလဴမှာ လည်ဵ ပေပျော ် လာခဲဴသည်ဟု ေတွဵမမင် 

မိပါသည်။ 

မမန်မာဴယဉ်ေ ျေဵမှု ဓေလဴထုဳဵစဳမျောဵတွင် မမန်မာအိမ် 

မှန်လျှင် ေသာ ်ေရအုိဵ ရှိစပမဲမဖစ်သည်။ ေရသန့်ဗူဵမျောဵ၊ 

ဝါတာ ူလာမျောဵ သဳုဵစွဲလာသညဴ်တုိင် ေသာ ်ေရအုိဵ စိုစို 

ဖန့်ဖန့် ို မ ်ေမာ  တုန်ဵ မဖစ်သည်။ စာေရဵသူတို့ 

ရွာတွင် ယခင်  အုိဵမဖင်ဴ ချေ ်မပုတ်ေသာ ဓေလဴ ို - 

“အေမတို့ ေခတ်တုန်ဵ  ထမင်ဵချေ ် 

ေတာလဴည်ဵ ေမမအုိဵ၊ ဟင်ဵချေ ်ေတာဴလည်ဵ 

ေမမအုိဵ၊ ငါဵပိ ျိေု ေတာဴလည်ဵ ငါဵပိ 

ရည် ျိေုအုိဵေတ ွအသုဳဵတွင်လှ ပါ၏။”[ ၁ ] 

ဟုလည်ဵေ ာင်ဵ၊ 

“အညာမှာ ေနွေပါ ်ပပီဆိုသည်နှငဴ် ေရချေမ်ဵစင် 

ေတွမှာ အိုဵသစ်ေတွ လဲ  သည်။ ေအာ ်  

သဲခဳ ာ ေရစိုေအာင်ေလာင်ဵ၊ စပါဵေစဴေတွ 

မဖူဵလို ်ေတာဴ စပါဵပင် ေလဵေတွ စိမ်ဵစိမ်ဵ 

စိုစို အေဝဵရွာေတွ   ူဵ  ၊ လူဵ  သူေတွ၊ 

လှည်ဵ သမာဵေတွ  ေရအိုဵစိုစိုေတွေ့တာဴ 

မေသာ ်ဘဲ မေနနုိင်၊ ေရတဝေသာ ်ပပီဵ 

အမျှေဝ တတ်  သည်။ သာဓု ေခါ်တတ် 

  သည်။ ေရအ ျိေုဵ ဆယပ်ါဵ ေတာင်ဵစရာ 

မလိုဘဲ မပညဴ်သည်”[ ၁ ] 

ဟုလည်ဵေ ာင်ဵ ေဖာ်မပထာဵသည်။ ေရှဵယခင်  

ေ ျေဵလ ် ေတာရွာမျောဵတွင် ေမမအုိဵမဖင်ဴ ထမင်ဵ 

ဟင်ဵချေ ်မပုတ် ေသာ ယဉ်ေ ျေဵမှုဓေလဴ ို ေတွရ့သည်။ 

ယခုအခါ နည်ဵပညာမျောဵ တိုဵ တ ်လာပပီမဖစ်၍ ေမမအုိဵ ို 

အသုဳဵမပုသူ မျောဵ နည်ဵပါဵလာသည်။ ေရချေမ်ဵစင်တွင် 

ေရအုိဵထာဵေသာ ဓေလဴမှာလည်ဵ ေ ျေဵလ ်ေတာရွာ 

မျောဵတွင်သာ ေတွရ့ သည်။ ပမိုက့ ီဵမပက ီဵမျောဵတွင် 

ေရချေမ်ဵစင် ို ေတွရ့ေသာ် လည်ဵ ေသာ ်ေရအုိဵအစာဵ 

ေရသန့်ဗူဵမျောဵ သဳုဵလာသည် ို ေတွရ့ှိရသည်။ ထိုေ့  ာင်ဴ 

ေမမအုိဵနှင်ဴ ချေ ်မပုတစ်ာဵသဳုဵ ေသာ ဓေလဴနှင်ဴ 

ေရချေမ်ဵစင်တွင် ေရအုိဵထာဵေသာ ဓေလဴ  ိုလည်ဵ 

ယဉ်ေ ျေဵမှုတစ်ရပ်အမဖစ် ထိန်ဵသိမ်ဵထာဵသင်ဴ ပါသည်။ 

မမန်မာ အမျိေုဵသမီဵတို့၏ လို ်နာ အပ်ေသာ 

ယဉ်ေ ျေဵမှုမျောဵ  ိုလည်ဵ - 

“အိပ်ရာ  နိုဵသည်နှငဴ် အေပါဴသွာဵခိုင်ဵ၊ လ ် 

ေဆဵပပီဵ မီဵေသွဵမှုန့်နှငဴ်ဆာဵ ေရာထာဵေသာ 

သွာဵ တို ်ေဆဵနှင်ဴ သွာဵတို ်ခိုင်ဵသည်။ 

သနပ်ခါဵ မှုန်ေနေအာင် လိမ်ဵရသည်။ 

အုန်ဵဆီ ေလဵ ပွတ ် ေပဵပပီဵ    ်ေတာင် 

စည်ဵ ေလဵ ေမမာ ်ေန ေအာင် စည်ဵေပဵ 

သည်။ မျေ ်နှာသစ်သညဴ်အခါ ဗုဒ္ဓဳ သရဏဳ 

ဂစ္ဆာမိ၊ ဓမ္မဳ သရဏဳ ဂစ္ဆာမိ၊ သဳဃဳ သရဏဳ 

ဂစ္ဆာမိ လို့ ရွတ်ရင်ဵ သစ်ေပဵ သည်။ 

…ထမင်ဵစာဵေတာဴ ထမင်ဵလုဳဵ မဖိတ်ရဘူဵ၊ 

မဆဲရဘူဵ၊ လ ်ေထာ ်ပပီဵ မထိုင်ရဘူဵ”[ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ ထိုယဉ်ေ ျေဵမှုမျောဵ ို ယေန့ေခတ် 

လူငယ် မိန်ဵ ေလဵမျောဵ သိထာဵသင်ဴသည်။ ယေန့ 

ေခတ်နှင်ဴ   ညဴ်လျှင် ပမိုမ့ပတွင်ရှိေသာ မိန်ဵ ေလဵ 

အမျောဵစုသည် သနပ်ခါဵ ို တန်ဖိုဵမထာဵဘဲ နုိင်ငဳမခာဵမဖစ် 

အသုဳဵအေဆာင် ပစ္စည်ဵမျောဵမဖစ်သညဴ် မိတ် ပ်မျောဵ ိုသာ 

သဳုဵလာ  သည်။ သနပ်ခါဵ လိမ်ဵမခင်ဵ သည်လည်ဵ မမန်မာ ဴ

ယဉ်ေ ျေဵမှု တစ်ရပ်ဟု ဆိုနုိင်ပါသည်။ သနပ်ခါဵ ို 

မျေ ်နှာေပါ်တွင် လိမ်ဵရဳု မဟုတဘ်ဲ  ေလဵသူငယမ်ျောဵ 

အတွ ် ေဆဵအမဖစ် အသဳုဵမပု ပုဳ ို - 
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“ညည်ဵ  ေလဵ ေညှော်မစင်ဘူဵ… မှင်လွန်ဵ 

သယ…် ဘာမှ မလုပ်ပါနဲ့ေအ…သနပ်ခါဵသာ 

အနှစ်ပါေအာင်ေသွဵပပီဵ လိမ်ဵတိုင်ဵ ခွဳစ့မ်ဵ… 

သနပ်ခါဵ  အဖန်ဓာတ်, အခါဵဓာတ် ေလဵ 

ဖန့်ဖန့်ပါေတာဴ ေဆဵဖ ်ဝင်လိ ု်သာမှ… 

ငတို့ ေလဵေတွ တစ်ေန့တစ်ေန့ ဆီဵမဖူသီဵ 

တစ်လုဳဵစာေတာဴ ဝမ်ဵထဲ မေရာ ်မရှိဘူဵ။ 

ေမွဵ တည်ဵ  သနပ်ခါဵ ေဆဵလုပ် က ီဵရသဴဲ 

 ေလဵချေည်ဵပဲ”[ ၁ ] 

ဟု ေဖာ်မပထာဵသည်။ ေ ျေဵလ ်ေတာရွာမျောဵတွင် ယခု 

အချေနိ်အထိ  ေလဵ ုိ သနပ်ခါဵ ေ ျွဵသညဴ်ဓေလဴ 

ေတွနုိ့င် ေသာလ်ည်ဵ ပမိုမ့ပတွင် က ီဵမပင်ဵေသာ  ေလဵမျောဵ 

အဖို့ သနပ်ခါဵ ို ေ ျွဵမခင်ဵ ဓေလဴမှာ မရှိသေလာ ် 

မဖစ်သည်။ ပမိုမ့ပတွင် ေမွဵဖွာဵေသာ  ေလဵမျောဵသည် 

နုိင်ငဳမခာဵမဖစ် ေဆဵမျိေုဵစုဳ ိုသည် လ ် ိုင်မပုခဲဴ  သည်။ 

ထိုေ့  ာင်ဴ မမန်မာဴရုိဵရာ သနပ်ခါဵ၏ ေဆဵဖ ်ဝင်ပုဳ 

 ိုလည်ဵ လူငယ် မျောဵ သိထာဵသင်ဴပါသည်။ 

မခုဳငုဳသဳုဵသပ်ချေ ် 

ဤစာတမ်ဵတွင် “ေ ျေဵတစ်ရာ ရသစာစု”မျောဵမှ 

ယဉ်ေ ျေဵမှုဓေလဴမျောဵ ို  တင်မပခဲဴသည်။ ထိုရသစာစုတွင် 

စာေရဵသူသည် သူေနထိုင်ခဲဴရေသာ ရွာဓေလဴစရုိ ်မျောဵ ို 

စာဖတ်သူတို့ မမင်ေယာင်လာေစရန် ေဝေဝဆာဆာ  

ေဖာ်မပ ထာဵသည်။ ယေန့အချေနိ်တွင် မမန်မာဴရိုဵရာ 

ယဉ်ဵေ ျေဵမှု ဓေလဴမျောဵသည် ေပျော ် ွယလ်ုေနပပီ 

မဖစ်သည်။ ထို ယဉ်ေ ျေဵမှုမျောဵ ို မေမဴမေလျောဴ 

ရေလေအာင် မီဵေမာင်ဵထိုဵ မပထာဵမခင်ဵလည်ဵ မဖစ်သည်။ 

ယေန့လူငယမ်ျောဵအေနမဖင်ဴ ဝိုင်ဵဝန်ဵလုပ်ေဆာင်မှု၊ 

ယဉ်ေ ျေဵမှု ို ထိန်ဵသိမ်ဵမှု မျောဵသည် အလွန် 

အေရဵက ီဵလှပါသည်။ ထိုရုိဵရာဓေလဴမျောဵမှ စာဖတ် 

သူအာဵ ယဉ်ေ ျေဵမှု ို မမတ်နုိဵ တန်ဖိုဵထာဵတတ်လာေစ 

သည်။ ယေန့လူငယမ်ျောဵအေနမဖင်ဴ အသိနည်ဵေနေသာ 

မမန်မာမုန့် အဆင်ဴဆင်ဴ မပုလုပ်ပုဳ၊ ရွာဦဵေစတီ 

ေရသပ္ပာယပ်ုဳ၊ ရွာတွင်ရှိေသာ လမ်ဵတဳတာဵမျောဵ 

စုေပါင်ဵေဆာင်ရွ ်ပုဳ၊ ပိေတာ ်ပန်ဵမျောဵ ို ချေစ်ခင် 

တန်ဖိုဵထာဵတတပ်ုဳ၊ ေ ျေဵလ ် ေတာရွာမျောဵတွင် 

ဝါတွင်ဵ ာလ အရ ်လှူ  ပုဳ၊ ေဆာင်ဵရာသီတွင် 

ေ ျေဵလ ်ေတာရွာမျောဵ၌ လှုဳမီဵဓေလဴ ရှိခဲဴပုဳ၊ မမန်မာ 

တို့သည် ေရချေမ်ဵစင် ထာဵပပီဵ ေရ ုသုိလ် ယ ူ ပုဳနှင်ဴ 

မမန်မာဴရုိဵရာ သနပ်ခါဵ၏ အသုဳဵဝင်ပုဳမျောဵ ို ေဖာ်မပ 

ထာဵသည်။ သ့ုိမဖစ်၍ ယခုေခတ်လူငယမ်ျောဵ မသိရှိ 

ေသဵေသာ အေ  ာင်ဵအရာမျောဵ ို သိရှိလာေစသည်။ 

ယဉ်ေ ျေဵမှု ို မမတ်နုိဵ လာေစသည်။ ေရှဵယခင်  

ချေစ်စရာဴ ယဉ်ေ ျေဵမှုမျောဵ ို မမင်ေယာင်လာေစသည်။  

နိဂုဳဵ 

နုိင်ငဳတစ်နုိင်တွင် ယဉ်ေ ျေဵမှုသည် ယင်ဵနုိင်ငဳ၏ 

နှလုဳဵ သည်ဵပွတ်မဖစ်သည်။ ယဉ်ေ ျေဵမှုေပျော ်လျှင် လူမျိေုဵ 

ေပျော ်၍ ဘာသာ၊ သာသနာနှင်ဴ စာေပမျောဵလည်ဵ 

ေပျော ်ဆုဳဵ  ပျေ ်သုဉ်ဵ သွာဵနုိင်သည်။ ထိုေ့  ာင်ဴ 

ယဉ်ေ ျေဵမှုသည် နုိင်ငဳတစ်နုိင်ငဳ၊ လူမျိေုဵတစ်မျိေုဵ၏ 

အေမခခဳ အုတမ်မစ် မဖစ်သည်။ ဤစာတမ်ဵ ို ဖတ်ရှု 

ရမခင်ဵမဖင်ဴ မမန်မာဴရုိဵရာ ယဉ်ေ ျေဵမှု ဓေလဴ 

ထုဳဵတမ်ဵမျောဵနှင်ဴ အသဳုဵအနှုန်ဵ အေခါ်အေဝါ် ေဝါဟာရ 

မျောဵ ို နှစ်သ ် မမတ်နုိဵ တန်ဖိုဵထာဵ တတ်လာမည်ဟု 

ယုဳ  ည်မိပါသည်။ 

 ျေမ်ဵ ုိဵစာရင်ဵ 

[၁] ခင်ခင်ထူဵ ။ (၂၀၁၂) ။ ေ ျေဵတစ်ရာ ရသစာစုမျောဵ ။ 

မန္တေလဵပမို ့၊ ဥဒယေ ျေဵရွာစာေပ။ 

[၂]ခင်မင် ၊ ေမာင် ( ဓနမုဖူ) ။ (၁၉၈၇) ၊စာတမ်ဵငယ် စာေပ 

စာတမ်ဵမျောဵ ( ပ-တဲွ) ၊ ရန် ုန် ၊ စာေပဗိမာန် ပဳုနိှပ်တုိ ် ။ 

[၃] ေဇာဂ်ျီေ ။ (၁၉၆၇) ။ စိတ်ပင်လယ်စာတမ်ဵ ။၊ ရန် ုန်၊ 

ခင်ေဇာ် စာေပ ။ 

[၄] မမန်မာစာအဖွဲ။ (၂၀၁၃)။ မမန်မာအဘိဓာန်။ ရန် ုန်၊ 

မမန်မာစာအဖွဲဦ့ဵစီဵောန။ 

[၅] ဝင်ဵမွန် ၊ (တ ္ကသိုလ်) ။ (၁၉၈၇)။ စာတမ်ဵငယ် 

စာေပစာတမ်ဵမျောဵ (ဒု-တဲွ) ။ ရန် ုန် ၊ စာေပဗိမာန် ပဳုနိှပ်တုိ ်။ 
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