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Abstract

This study presents the application of the Variational Iteration Method (VIM) for solving ordinary differential
equations of different orders, including first-, second-, and third-order equations. The method is a semi-analytical
technique based on constructing correction functionals using Lagrange multipliers to generate successive
approximations of the solution. Several linear and nonlinear differential equations were solved using VIM, and
the obtained approximate solutions were compared with the corresponding exact solutions to evaluate the
accuracy and convergence of the method. In addition, a modified form of the Variational Iteration Method
(Modified VIM) was applied to nonlinear differential equations and systems of differential equations. The
numerical results showed that both VIM and Modified VIM provide highly accurate approximations with rapidly
decreasing errors as the number of iterations increases. The modified method demonstrated faster convergence
and, in some cases, produced exact solutions from early iterations. Therefore, the Variational Iteration Method
and its modified form are considered efficient and reliable techniques for solving ordinary differential equations
and related mathematical models.
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