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Abstract. A numerical method based on the Wilson wavelets for solving Fredholm
integral equations and Fredholm integro-differential (FID) equations is provided.
Using Wilson wavelets approximation method Fredholm integral equations is
reduced to algebraic equations. Furthermore the operational matrix of integration
for Wilson wavelets is obtained. Finally, a numerical comparison between results
obtained by Wilson wavelets and CAS wavelets is carried out. The applicability and
accuracy of the proposed method are also checked using numerical examples.

1. Introduction

Integral equations are used as mathematical models in many physical situations.
There exist different methods for solving integral equations and recently methods using
wavelets have been applied in engineering and sciences[16]. Haar wavelets [3, 13], CAS
wavelets [10, 17], Harmonic wavelets [6], Chebyshev wavelets [1, 2, 14], Legendre wavelets
[11, 15, 18] for solving integral and differential equations has produced significant
results. In this paper we propose solving integral and differential equations using Wilson
wavelets. These wavelets are a special case of orthonormal wavelets with a simple
structure and methods based on them are expected to give better results. In order to
compute an approximate solution for the second Fredholm integral equations, we first
analyze the convergence of Wilson wavelets and then obtain a new operational matrix
of integration for the basis functions to eliminate the integral operation and reduce
the problem into solving a system of algebraic equations. We also provide illustrative
examples to demonstrate the validity and applicability of the method.

The paper is organized as follows: Section 2, contains introducing Wilson wavelets
and their properties. In section 3, we present a method to solve the second Fredholm
integral equations. In section 4, we present a method for solving FID equations using
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