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Title of thesis :

A New Type of Analytical Appi'oximate Approaches for Non-Linear InitialValue Problems

Abstract of thesis :

This thesis presents a new type of analytical approximate approaches for solving non-linear partial differential equation
(NPDE) problems using Taylors' expansion technique. This approach uses derivative components of Taylors' series
expansion as a key in its construction. The new approach gave us analytical solutions (approximate and exact) for some
non-linear problems. Naturally, these solutions are in the form of a power series, and its coefficients represent to the
nonlinear terms (sometime linear and nonlinear) in the NPDE problems. The effectiveness of this approach is
demonstrated through several examples, including non-linear PDE problems, and with changing parameters and non-

homogeneous terms in each problem. The test examples are two-dimensional problems including Zakharov—Kuznetsov
equations, Biological Population model equations and system of Burger equations.

The computational analysis of results, which we obtained by using this approach to solve these problems, shows that a
new approach has a comparative favorably to existing methods of solution such as homotopy analysis method (HAM),

and accuracy, and these computational results were reinforced by the convergence theorems proofs theoretically. These
facts are reported in tables and figures. The graphs and tables of the new analytical approximate solutions show the
validity, usefulness, and importance of the new approach. Moreover, we can consider that this approach 1s a well-

| developed mathematical tool to solving non-linear partial differential equations problems comparing with the other
existing methods.
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