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JOURNAL OF INTEGRAL EQUATIONS
AND APPLICATIONS
Volume 2, Number 4, Fall 1990

A CHARACTERIZATION OF THE SOLUTION
OF A FREDHOLM INTEGRAL EQUATION
WITH L* FORCING TERM

HIDEAKI KANEKO, RICHARD NOREN AND YUESHENG XU

Dedicated to John A. Nohel on the occasion of his sixty-fifth birthday

ABSTRACT. In this paper we investigate the reg-
ularity properties of the Fredholm equation ¢(s) —
12 galls—t)k(s, )p(t)dt = f(s), a < s < b. The ker-
nel is the product of the smooth function & and the
singular function g, defined as g, (|s—t|) = |s—t|*~ 1,
for 0 < @ < 1, and g.(|s — t|) = logl|s — t|, for
a = 1. The forcing function f is in L*°. We ob-
tain a decomposition of the solution as the sum of
two functions—one with a discontinuity reflecting
that of the forcing function—and the other a reg-
ular function. Our results extend those of C. Schnei-
der [6], who assumes a condition that is stronger
than f € Cla,b] N C™(a,b) (for some integer m).

1. Introduction. In this paper, we study the solution ¢ = ¢(s) of
the Fredholm integral equation

b
) o)~ [ galls = thk(s DO &t = F5). a<s <
where g, satisfies

|s—t|*7l if0<a<l,
log|s—t|, ifa=1,

(1.2) golls — 1) = {

and k and f satisfy
(1.3) ke C™ 1 ([a,b] x [a,b]), f€ L>®[a,b].

In order to describe regularity results for (1.1) we need to define
a class of functions and an auxiliary function. For 0 < o < 1 and
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