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Abstract: In this paper, the differential transform method is employed to construct the exact solution for systems of 

ordinary differential equations. It has been observed that the proposed method is very efficient and reliable for the 

solution of systems of ordinary differential equations. Numerical results represent the effectiveness and efficiency 

of the proposed method.The differential transformation method (DTM) is used to compute an approximation to 

the solution of the systems of ordinary differential equations. The results are compared with the results obtained 

by different numerical methods. Some plots are presented to show the reliability and simplicity of the method. 
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I.   INTRODUCTION 

In this paper we apply DTM (one dimensional) on linear differential equation on some example and the result obtained  

by it are compared with the result obtain by Laplace transform method which are exact solutions. In recent years, Abdel-

Halim Hassan [3]  used differential transform method to solve this type of equations.  Arikoglu A applied DTM to obtain 

numerical solution of differential equations[4]. Ayaz F has used DTM to find the series solution of system of differential 

equations[5]. Bert.W has applied DTM on system of linear equation and analysis its solutions[6]. Chen used DTM to 

obtain the solutions of nonlinear system of differential equations[7]. Chen C.L. has applied DTM technique for steady 

nonlinear heat conduction problems[8]. Duan Y used DTM for Burger’s equation to obtain the series solution[9]. The 

DTM have find out series solution and that solution compared with decomposition method for linear and nonlinear initial 

value problems and prove that DTM is reliable tool to find the numerical solutions [2,10]. Kuo B has been used to find the 

numerical solution of the solutions of the free convection Problem[12]. Montri Thongmoon has been used to find the 

numerical solution of ordinary differential equations[13]. The concept of Differential Transform Method (DTM) was first 

proposed by Zhou and proves that DTM is an iterative procedure for obtaining analytic Taylor’s series solution of 

differential equations. DTM is very useful to solve equation in ordinary differential equation. It is also applied to solve 

boundary value problems[14]. The method also used to solve integral equations [1]. The basic idea of the DTM was 

introduced by Zhou [3].In what following we introduce a few notations for the DTM. Suppose that the solution u(x, t) is 

analytic at U(X,T), then the solution u(x, t) can be represented by the Taylor series[1].  
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Definition 1.1 

Let us define the (n + 1) dimensional differential transform U(k, h) of u(x,t) at   (     )  by 
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Definition 1.2 

The differential inverse transform of U (k, h) is defined by u(x, t) of the form in (1). Thus, u(x, t) can be written by 
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An arbitrary function  ( ) can be expanded in Taylor series about appoint      as:  
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The differential transformation of  ( ) is defined as:  
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Then the inverse differential transform is:  
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II.   THE FUNDAMENTAL OPERATION OF DIFFERENTIAL TRANSFORMATION METHOD[1,4] 

(2.1)  If ( )   ( )   ( )     ( )   ( )   ( ) 

 ( )  
 

  
6
   

   
7
   

  
 

    
8
   ( )

   
9
   

 

  
 

    
8
  ( ( )   ( ))

   
9
   

 

2 

  
 

    
8
   ( )

   
 

   ( )

   
9

   

 
 

    
8
   ( )

   
9

   

 
 

    
8
   ( )

   
9
   

 

  ( )   ( ) 

(2.2)    ( )    ( )     ( )    ( ) 

Proved from the definition  

(2.3) ( )  
  ( )

  
     ( )  (    ) (   ) 

 ( )  
 

    
8
   ( )

   
9
   

 
 

    
8

  

   
(
  ( )

  
)9

   

    
 

    
8
     ( )

     
9

   

 

from the definition we have.  

 
 

    
*(   )  (   )+  (   ) (   ) 

(2.4)    ( )  
   ( )

   then ( )  (   )(   ) (   )Proof like (3)  

(2.5) ( )  
   ( )

   then ( )  (   )(   ) (   ) (   ) 

(2.6)    ( )      ( )   ( ) 

(2.7) ( )     ( )   (   ) 

 ( )  
 

   
8
   

   
9   ( ) 

(2.8)    ( )      ( )   (   )  2
         
         

3 

(2.9) ( )   ( ) ( )     ( )   ∑  ( ) (   ) 
    



International Journal of Mathematics and Physical Sciences Research   ISSN 2348-5736 (Online) 
Vol. 6, Issue 1, pp: (76-83), Month: April - September 2018, Available at: www.researchpublish.com 

 

Page | 78 
Research Publish Journals 

 

 ( )  
 

   
8
   ( ) ( )

   

9
   

               

 ( )   {
   

  
}
   

    { ( )
  

  
  ( )

  

  
}
   

 

  ( ) {
  

  
}
   

  ( ) {
  

  
}
   

 

 ( ) (   )   ( ) (   ) 

       

 ( )  
 

  
8
    

   
9

   

  
 

  
{
 

  
(

 

  
  )}

   
 

  
 

  
{
 

  
( 

  

  
  

  

  
)}

   
 

3 

  
 

  
84 

   

   
 

  

  

  

  
  

   

   
 

  

  

  

  
59

   

 

  ( ) (   )   (   ) (   )   ( ) (   ) 

  ( ) ( )   ( ) ( )   ( ) ( ) 

in general we have  

 ( )   ∑  ( ) (   )

 

   

 

(2.10)   ( )          ( )  
  

  
 

 ( )  
 

  
8
     

   
9  

 

  
{     }

   
 

  

  
 

(2.11)   ( )  (   )      ( )  
 (   ) (     )

  
 

 ( )  
 

  
8
  (   ) 

   
9  

 (   )(   ) (     )

  
 

(2.12)  ( )     (    )   then 

 ( )  
  

  
    (

  

  
+α) 

where w and αconstants. 
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where w and α constants. 

III.   SYSTEMS OF ORDINARYDIFFERENTIAL EQUATIONS  

Discussed the system of differential equation can arise from a population problem in which we keep track of the 

population of both the prey and the predator .It makes sense that the number of prey present will affect the number of the 

predator present. likewise, the number of predator present will affect the number of prey present. therefor the differential 

equation that governs the population of either the prey or the predator should in some way depend on the population of 
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other. This will lead to tow differential equations that must be solved simultaneously in order to determine the population 

of the prey and the predator. The whole point of this is to notice that systems of differential equations can arise quite 

easily from naturally occurring situations.  

The standard form of system of ordinary differential equations of then order with conditions is considered [6]as 
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With initial values given for. 
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Where               are nonlinear continuous function .  

In this paper we will derive the (DTM) that we have developed for the approximate  solution for  y(x)= 

(   ( )   ( )        ( ))    

IV.   APPLICATIONS AND NUMERICAL RESULTS 

In order to illustrate the advantages and the accuracy of the (DTM) for solving systems of ordinary differential equations 

4.1 Example 1 

Assume the following system of ordinary  differential equations : 
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then applying DTM: equation (9) of (10) are transformed as follows:  
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If  k =0 then   1(1) = 1,  2(1) = 1 ,  3(1) = 2 

If  k = 1 then  1(2) = 2 ,  2(2) = 2 , 3(2) = 2 

If k = 2 then  1(3) = 2 , 2(3) = 2,  3(3) =
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If k = 4 then  1(5) = 
 

 
  ,  2(5) =

 

 
 ,  3(5) =

 

  
 

  

therefore the solution equation is given: 
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4.2Example 2 

Consider the following system of ordinary differential equation : 
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then applying DTM: equation (16) of (71)  
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 4.3 Example  3 

Assume the following system of ordinary differential equations: 

   ( )     ( )(23) 

   (x) =    ( )                                                                                                          (24) 

With the conditions: 
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Then applying DTM: equation (23),(24) of (25) are transformed as follow: 
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4.4 Example 4 

Assume the following system of ordinary differential equations : 

  
 ( )     ( )    ( )      ( ) 

  
 ( )     ( )     ( )

}        (31) 

with the conditions:  
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  ( )     
}             (32) 

then applying DTM:  equation (31)of (32) are transformed as follow: 
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Consequently : 

If k = 0 then  1(1) =1,  2( ) =    

If k = 1 then   1(2) = 1 ,   2(2) =    
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then the solution is given by  
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V.   CONCLUSION 

In this work, we successfully apply the DTM to find numerical solutions for linear system of ordinary differential 

equations. It is observed that DTM is an effective and reliable tool for the solution of system of ordinary differential 

equations. The method gives rapidly converging series solutions. The accuracy of the obtained solution can be improved 

by taking more terms in the solution. In many cases, the series solutions obtained with DTM can be written in exact 

closed form. The present method reduces the computational difficulties of the other traditional methods and all the 

calculations can be made simple manipulations. Several examples were tested by applying the DTM and the results have 

shown remarkable performance. 
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