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Abstract

We use a discrete spline quasi-interpolant (abbr. dQI) defined on a bounded interval for the numerical solution of linear Fredholm
integral equations of the second kind with a smooth kernel by collocation and a modified Kulkarni’s method together with its Sloan’s
iterated version. We study the approximation errors of these methods and we illustrate the theoretical results by a numerical example.
© 2010 IMACS. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Let us consider the linear equation

u − Ku = f, (1)

where K is a compact linear operator on the Banach space X. The operator (I − K) is assumed to be invertible, so that
the equation has a unique solution u ∈X for any given f ∈X. Let K be the integral compact linear operator defined by

Ku(s):=
∫ 1

0
K(s, t)u(t) dt, s ∈ I:=[0, 1],

where X:=C(I) and the kernel K ∈ C(I2). A standard technique to solve (1) approximately is to replace K by a finite
rank operator. The approximate solution of (1) is then obtained by essentially solving a system of linear equations. Let
πn be a sequence of linear interpolatory projection operators onto finite dimensional subspaces Xn of X converging
to the identity operator pointwise. In the collocation method K is replaced by KC

n :=πnK and the right hand side f is

� Research supported by AI MA/08/182 and URAC-05.
∗ Corresponding author.

E-mail addresses: tafit0@hotmail.com (C. Allouch), Paul.Sablonniere@insa-rennes.fr (P. Sablonnière), sbibih@yahoo.fr (D. Sbibih).

0378-4754/$36.00 © 2010 IMACS. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.matcom.2010.12.017

dx.doi.org/10.1016/j.matcom.2010.12.017
mailto:tafit0@hotmail.com
mailto:Paul.Sablonniere@insa-rennes.fr
mailto:sbibih@yahoo.fr
dx.doi.org/10.1016/j.matcom.2010.12.017

