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Abstract
Modeling natural phenomena and issues often leads to solving nonlinear equations. Nonlinear

fractional partial differential equations, an important family of nonlinear equations.
Difficulties in resolving these issues and obtain an analytical solution makes use of numerical
methods. In order to meet fractional calculus, operators of fractional differentiation and
integration Grunwald- Letnikov, Riemann- Liouville and Caputo introduced and some of their
basic properties are examined. The aim of this study is to investigate and solve some partial
differential equations arising in science and engineering when dependent on large domain. In
this thesis, first a brief review of variational iteration method as a general and extremely
powerful method for obtaining the approximate solutions of nonlinear differential equations is
presented. Then an auxiliary parameter is introduced into the well-known variational iteration
algorithm. In the following fractional heat-like and wave-like equations, fractional
convection-diffusion equations and system of fractional nonlinear partial differential
equations are introduced and then by using the method introduced in this thesis, to examine

appropriate ways to solve some of the issues have been considered in this category.

Keywords:
fractional partial differential equations, variational iteration method, variational iteration
method with an auxiliary parameter, fractional heat-like and wave-like equations, system of

fractional nonlinear partial differential equations
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