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Abstract
Differential equations play a role in Applied Physics; it’s not always feasible to find 

analytical solutions for nonlinear partial differential equations when dealing with certain 
phenomena. In this instance, we provide series solutions using a semi-analytical approach. 
These approaches’ solutions are looked for as series. The basic principle of semi-analytical 
approaches is to determine the series’ other terms from specified initial conditions. Some 
semi-analytic techniques can achieve extremely good convergence with only a few series 
terms, but other issues may require more terms to improve convergence to the analytical 
solution. This study uses the Variational Iteration Adomian Decomposition Method 
(VIADM) to investigate the convergence of approximate-analytical solutions of certain kinds 
of nonlinear differential equations. 
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Abstract  
Differential equations play a role in Applied Physics; it's not always 

feasible to find analytical solutions for nonlinear partial differential equations 
when dealing with certain phenomena. In this instance, we provide series 
solutions using a semi-analytical approach. These approaches' solutions are 
looked for as series. The basic principle of semi-analytical approaches is to 
determine the series' other terms from specified initial conditions. Some semi-
analytic techniques can achieve extremely good convergence with only a few 
series terms, but other issues may require more terms to improve convergence to 
the analytical solution. This study uses the Variational Iteration Adomian 
Decomposition Method (VIADM) to investigate the convergence of 
approximate-analytical solutions of certain kinds of nonlinear differential 
equations.  
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1. Introduction  
Many researchers have extensively investigated the Variational Iteration 

Method (VIM) for solving a wide range of scientific and engineering problems. 
VIM is an efficient analytical technique that provides approximate solutions to 
nonlinear equations without requiring linearization or small perturbation 
assumptions. Owing to its simplicity, flexibility, and high accuracy, the method 
has been successfully applied to various nonlinear differential equations arising 
in mathematics, physics, and engineering. The VIM is used to solve and manage 
certain kinds of nonlinear differential and integral equations. The VIM has since 
been adapted to solve additional problems, including integro-differential 
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equations, linear and nonlinear boundary value problems, integro-differential 
equations (both linear and nonlinear), non-linear fractional differential 
equations, and non-linear fractional integro-differential equations. Additionally, 
various studies have been conducted to test the convergence of the VIM by 
determining a number of prerequisites for solving a variety of problems, 
including fractional differential equations, ODEs, PDEs, integral equations, and 
integro-differential equations. If a solution is found, the VIM provides 
convergent successive approximations of it relatively quickly. If not, only a few 
approximations are suitable for numerical applications [1-11]. 

2. An Analysis of the Semi-Analytical Methods 
The approximate solution using Modified ADM given by when     :  
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By the same way, we can get: 
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2)  When        . Since the Modified ADM for the approximate solution 
is given by:  
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Suppose that the interval [   ] may be scaled to the interval [   ] and 
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Now, applying the supremum norm to the both sides to get: 
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In general, by using mathematical induction, we have: 
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3. Conclusion 
To get an approximate analytical solution for a number of DEs with 

fractional order. We have successfully used VIADM. The converging series 
results are rapidly produced, and the suggested technique is easy to apply, 
appropriate, and successful in achieving the desired outcomes for these 
problems. Fast and efficient work was done to derive the approximate analytical 
solution for DEs. 
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