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Abstract

This thesis 1s concerned with proposing approximate methods with improved
Laplace transform to solve ordinary and partial differential equations and applying
them to solve a mathematical model of nonlinear partial differential equations that
describes avascular tumor growth.

The exact solution for the avascular tumor growth model was found based on the
exponential function method.

Both the SAM and VIM methods have been modified to reduce the effort used in
calculations, and formulas have been derived based on the combination of the
Laplace transform and the SAM method, as well as the Laplace transform and the
VIM method to solve the avascular tumor growth model (ATG).

In addition, formulas for the (SUM) transformation were derived to solve partial
differential equations with variable coefficients and applied to solve the avascular
tumor growth model with the combination of two methods: Successive
Approximations and the Variational iteration method with the (SUM) transform,
which greatly facilitated the process of solving the system It was shown through the
tables and figures that the SUM Transform-Variational Iteration (SUMT-VIM)
method gives the best solutions compared to the LT-MSAM and LT-MVIM methods
if the system is nonlinear with constant or variable coefficients, with the possibility
of using it in solving systems of non-linear partial differential equations with
variable coefficients.

In addition, a genetic algorithm was used to search for the effect of parameters in
reducing the incidence of avascular tumor growth and to find the best appropriate
values and periods for each parameter and its effect on the behavior of the disease.
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