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ABSTRACT 
 

This paper presents Adomian decomposition method (ADM) for solution of deferential algebraic equations (DAE). 

We illustrate the method with one example of DAEs systems and series solutions are obtained. The solutions are 

compared with exact solutions. The numerical results are found to be very accurate when compared with analytical 

solutions. 
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I. INTRODUCTION 

 

 

Adomian decomposition method has been applied to a 

wide class of problems arising in the field of physics, 

medicine, engineering, biology and chemical reactions 

[1], [3], [7], [11]. Recently, a large amount of research 

works have been devoted to application of ADM for 

solving a wide variety of non-linear equations including 

algebraic, deferential, partial deferential, deferential 

delay and integro-dierential equations [13], [15]. In this 

paper, we applied the Adomian decomposition method 

for numerical solution of deferential algebraic equations. 

 

Differential-Algebraic Equations can be found in 

scientist and engineering applications such as circuit 

analysis, computer-aided designs, power systems, 

chemical process simulation and optimal control [2]. In 

addition, many important mathematical models can be 

expressed in terms of DAEs [13]. In recent years, DAEs 

have been solved by implicit Runge-Kutta method [4], 

Pade Series [12] and a host of others. Some more 

general approaches for solution of DAEs can be found in 

[5], [9], and [10]. 

 

II. METHODS AND MATERIAL 

 

The Adomian Decomposition Method  

 

Consider a system of deferential equations 

 
 

Where each equation in the system represents the first 

derivative of one of the unknown functions as a mapping  

Depending on the dependent variable x and n unknown 

functions f1,…… fn. 

 

 

In compact form, equation (1) becomes 
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A WORKED EXAMPLE 

 

We illustrate the Adomian procedure with the aid of the following example. 

 

Consider the following system of deferential-algebraic equations 
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III. RESULTS AND DISCUSSION 
 

A Comparison of Adomian and Analytical 

Solutions. 

 
 

IV. CONCLUSION 

 
We have discussed and applied Adomian decomposition 

method for solutions of deferential-algebraic equations. 

The method is very efficient and it yields series 

solutions that coverage rapidly to analytical solutions. 
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