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ABSTRACT

Our goal in this thesis is to obtain an approximate solution of the
mixed two dimensional Volterra-Fredholm integral equations and
integro-differential equations by using methods recently developed. The
contents of the thesis are divided into two parts. Part | contains four
chapters that handle the linear and nonlinear integral equations by using
the modern mathematical methods. Part Il contains two chapters that
handle the linear and nonlinear integro -differential equations and also
use the modern mathematical methods, that are

1) Adomian decomposition method (ADM).
2) Variational iteration method (VIM).
3) Homotopy perturbation method (HPM).

So we presented a detailed study of the recently developed methods,
namely the ADM, VIM, and HPM and that used to handle the mixed
Volterra-Fredholm integral equation (V-FIE) and Volterra-Fredholm
integro-differential equation (V-FIDE). We proved the existence and
uniqueness of solution of mixed V-FIE and V-FIDE, convergence of the
ADM, VIM and HPM are proved.

Also we presented a detailed study of the coupling of VIM with ADM
for solving nonlinear mixed V-FIDE. In this approach, a new formula is
called variational Adomian decomposition method (VADM) and
variational accelerated Adomian decomposition method (VAADM),
based on form of Adomian polynomials and on form of accelerated
Adomian polynomials. Also we presented a detailed study of the
coupling of VIM with HPM for solving nonlinear mixed V-FIDE. In this
approach, a new formula is called variational homotopy perturbation
method (VHPM) and variational accelerated homotopy perturbation
method (VAHPM), this approach based on form He's polynomials and
on form of accelerated He's polynomials. The existence solution and
convergence of iterative methods are proved. We considered and
discussed many numerical examples to illustrate the validity and
efficiency of these methods.
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