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Abstract
In this paper, we considered the Variational Iteration Method for the series solution of some selected initial value problems. The series solution obtained by the method converges to the exact solution  of the equations. Eight numerical examples are presented to prove the efficiency and applicability of the method.
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1.
Introduction
Differential equations are widely used to describe real life problems. Many Authors [1-12] have used different numerical methods to solve different types of differential equations in attempt to search for better, accurate, efficient  and elegant method for the solution.  Variational Iteration Method has been shown to solve a large class of linear and nonlinear problems with approximation converging to exact solution rapidly.

   In this work, we present VIM for finding the exact solution of selected initial value problems that arise in mathematical , physical sciences and engineering.
2.
Variational Iteration Method

The basic idea of the He's Variational Iteration Method (VIM) [3-6], can be explained by considering the following nonlinear partial differential equations
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Where 
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is the linear operator, 
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is the inhomogeneous term. According to the method, we can construct a correction functional as follows

The corresponding variational iteration method for  solving (2.1) is given as 


[image: image5.wmf],

)

(

)

(

)

(

)

(

)

(

)

(

0

1

ds

s

g

s

u

N

s

Lu

s

x

u

x

u

x

n

n

n

n

ò

ú

ú

û

ù

ê

ê

ë

é

-

+

+

=

-

+

l

[image: image1.wmf])

(

x

g

Nu

Lu

=

+

....................................................(2.2)

where 
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is a Lagrange multiplier which can be identified optimally by variational iteration method. The subscript 
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3.
Numerical Examples

In this section, eight numerical problems are solved with the method described.


Example 3.1. Consider initial value problem:
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with initial condition:                                          
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The correction functional  and iterative formula becomes: 
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Example 3.2. Consider initial value problem:
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        with initial condition:                               
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The correction functional  and iterative formula becomes: 
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Similarly , the exact solution becomes
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Example 3.3. Consider initial value problem:
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with initial condition:                                                                           
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             The correction functional  and iterative formula becomes:                                                            
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Example 3.4. Consider initial value problem:
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with initial condition:                                         
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            The correction functional  and iterative formula becomes: 
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Example 3.5. Consider initial value problem:
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with initial condition:                                         
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              The correction functional  and iterative formula becomes: 
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Example 3.6. Consider inhomogeneous initial value problem:
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 with initial condition:                                         
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The correction functional for the equation is:
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Example 3.7. Consider initial value problem:
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with initial condition:                                         
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Using  general  formula:  
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The successive approximation become
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          Example 3.8. Consider initial value problem:
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       with initial condition:                                         
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to obtain the following results
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4.
Conclusion
Variational Iteration Method (VIM) is used to compute successive approximation to initial value problems. It is observed that the method converged to closed form solution after  some iterations. The method is straight forward and requires less computational efforts. It is observed that the method is robust and suitable to different types of differential equations.
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