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ABSTRACT. An existence and smoothness theorem is
given for a Volterra integral equation of the form

F@)o(@) = dlz) — / K (2 €)u(e) de,
0

where f(z) has a zero at x = 0, and the kernel K(z,&) has a
kind of square root behavior at the diagonal =z = £.

1. Introduction. In this paper we will consider a special class of
third kind linear Volterra integral equation, i.e.

1) fa)ote) = o(o) - | " K (o, €)0(€) de.

It is easy to see that this type of equation can be written as an equation
of the second kind (f(z) = 1), which, in general, has a singular kernel,
if the function f(x) has zeroes. Seminal works dealing with this type of
equations are [5] and [6]. The idea of [6] is to split up the kernel K (x, &)
into a constant part, w.l.o.g. one can take 1, and a function I'(z,¢).
Evans constructed then an approximating series for the solution. Each
term of this series is constructed in two steps (for more details see
the proof of Proposition 2.1 below) : First one has to solve a singular
differential equation, stemming from the constant part of the kernel;
in the second step one has to evaluate an integral in order to get the
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