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Abstract of thesis
Most of the real world phenomena are modeled by using differential equations, in particular,

the partial differential equations. Moreover, much of the highly nonlinear of these equations
makes the existence of their exact solutions not always possible. So in many cases, the
analytical approximate methods can be adopted as alternative methods to handle these
equations and introduce the appropriate solutions for it. Sometimes these methods can give
low accuracy and lack convergence. In general, the nature and quality of the behavior of
solutions may not always be fully clear by using these methods, so improved methods which
are accurate, computationally efficient and powerful are needed. In this thesis, the
researcher has proposed a new methodology to find analytical approximate solutions for
some non-linear partial differential equations. The new methodology depends on combining
Adomian decomposition method and homotopy perturbation method with splitting time
scheme for differential operators. It has been applied to solve KdV-Burger equation, fifth-
order KdV equation and one and two-dimensional incompressible/compressible Navier-
Stokes equations.

The results obtained by using this method to solve these problems have been compared with the
standard methods: Adomian decomposition and homotopy perturbation methods and other methods in
literatures. These facts are reported in tables and figures. The graphs and tables of new analytical
approximate solutions show the validity, usefulness, and necessity of a new approach. In addition, the
measurements of accuracy, convergence of simulation solutions are reported.

Finally, it can be concluded that the new methodology is a powerful mathematical tool to solve
the problems including non-linear partial differential equations, and this reflects the achievement of

the main objective of this study.




