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On Some Numerical Treatments of VVolterra-Fredholm Integral
Equations

Khadijah Mohammed bin Ala‘a Aldeen Abou Alnaja

Abstract

The theory application of integral equations, with its different kinds and kernels, is
an important subject within applied sciences. Integral equations are used as
mathematical models for many and varied physical situations. Also, the rapid
development of computer engineering has aroused the considerable interest of
researchers for the development of universal numerical methods for the solution of
applied problems. Many different methods can be used for solving the integral

equation analytically.

In this thesis we study Volterra-Fredholm integral equation and mixed integral
equation in the space |_p () <C [0,T ]either it's linear or nonlinear if the kernel

with respect to time and the kernel with respect to position are continuous or
singular. We choose some kinds of singular kernels as: Carleman kernel, Caushy
kernel, Hilbert kernel and logarithmic kernel. And we solve our problem using the
most two famous numerical methods Toeplitz matrix method and Product Nystrom
method. Also we used another numerical methods if the kernel is continuous for the
time and position which are: Collocation method and Galerkin method. We study the
existence of a unique solution at each problem when it's in the previous space or
when it moves to another one. Numerical results are introduced and error is
computed in each case using some programs and we conclude by the relationship
between the error and the other factors which are: time, dividing the interval,
Possion ratio and Lamy coefficient.



