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Abstract

In current decades, integro-differential equations have a lot of attention, because
many physical problems in science and engineering are described mathematically by
linear and nonlinear integro-differential equations. Finding solution to linear
problems by means of computer is easier nowadays; however, it is still difficult to
solve nonlinear problems numerically or theoretically. The reason is the used of
Adomian decomposition method(ADM) to find the solution to nonlinear problems.
So finding the accurate approximate solutions for nonlinear integro-differential
equations is the main aim of this research. In fact, we aim here to develop the
method(ADM) and trying to find accurate approximate solution using various
modification of the method. In addition, we compare the results of these methods
with the exact solution in order to display the advantage and disadvantage for every
method. The thesis is set up into four chapters followed by the list of references.
Each chapter contains a set of example problems solved to validate developed

methods. A brief description of the content of each chapter is as follows.

The first chapter is an introductory chapter which present some formal mathematical
concepts needed in the rest of the thesis chapters. We introduce a brief history of
nonlinear integro-differential equations, general form of the nonlinear integro-

differential equations, Adomian Decomposition method for solving integro-



differential equations and convergence of Adomian decomposition method. In the
second Chapter, we apply some modification of Adomian decomposition method to
study numerically the integro differential equations such as: Modified decomposition
method by Adomian: and Rach, Modified Adomian decomposition method by
Wazwaz, Two step Adomian decomposition method, Restarted Adomian
decomposition method, Laplace Adomian decomposition method and New
modification of Adomian decomposition method. In Chapter Three, using Discrete
Adomian decomposition method, we discuss a new numerical developed of (ADM)
for the solution of the integro differential equations by using two numerical methods
are Trapezoidal method and Simpson's method. Finally, in the last chapter the
methods were applied to three test problems, namely, Biological Species Living
Together, Oscillating magnetic field and Volterra's Population model. The results
obtained show that the modification of ADM successfully produces solutions which

are accurate, faster converging and requires less computational resources.



