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ABSTRACT

In this research the numerical solution of integral equations was studied
and analyzed. Integral equations are used as mathematical models for many and
varied physical situations, and integral equations also occur as reformulations of
other mathematical problems. The Hammerstein integral equation is a nonlinear
integral equation that has been widely studied. Hammerstein equations arise
naturally in connection with the Laplace equation with a certain class of
nonlinear boundary conditions. The Petrov-Galerkin method and the degenerate
kernel method are often employed for approximating this equation. Alpert
demonstrated that an application of a class of wavelet basis elements in the
Galerkin approximation of the second kind Fredholm equation leads to a system
of linear equations which is sparse. Furthermore, Kaneko et al. established
a wavelet Petrov-Galerkin method and showed that it leads to a system of
nonlinear equations which is also sparse.

The aim of this research is to find the numerical solution of Hammerstein
integral equation by using degenerate kernel method with a class of wavelet
bases. It is demonstrated that this implementation leads to a system of
nonlinear equations which is sparse and which can therefore be solved with
reduced computing time and computer memory. In addition, the study analyzes
and compares the advantages and disadvantages of the wavelet Petrov-Galerkin

solution and the wavelet degenerate kernel solution.
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