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PERTURBATION ANALYSIS FOR
SOME LINEAR BOUNDARY
INTEGRAL OPERATORS
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ABSTRACT. In this paper we study the effect on a bound-
ary integral operator when the surface of integration is mod-
ified. It turns out that under certain regularity assumptions
the perturbed and the original operators converge to each
other when the corresponding surfaces converge. The esti-
mates are derived in the uniform operator norm. The proofs
apply to the single and the double layer operator from po-
tential theory and are extended to some more general linear
operators. Our results are important for the error analysis
of discretization schemes for integral equations using approx-
imate surfaces like the panel method. Moreover, we demon-
strate how these results can be applied for solving integral
equations on domains with almost symmetries.

1. Motivation. Consider the integral equation
(1) Ap+Kp=f

with a scalar A and the linear integral operator
) ()@) = [ Kew) o) dBw).  weB

defined on a compact surface B C R?. Here we assume that the kernel
is of either one of the following types:

_glz=9l)
(3) k(x,y) = Sr— f <2

or

Received by the editors on December 13, 1993, and in revised form on May 11,

1994.
Key words and phrases. Boundary integral operators, perturbation analysis,

projection methods.
AMS Subject Classifications. 45L10, 65N20, 65R38.
This work was supported by the NSF under grant number DMS-9104058.

Copyright ©1995 Rocky Mountain Mathematics Consortium

351



