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ABSTRACT. Consider the first kind integral equation 

g(Q) log \P - Q\ dS(Q) = h{P), PES 

with S a smooth simple closed curve in the plane. A spe
cial Galerkin method with trigonometric polynomial approxi-
mants has been shown by other authors to converge exponen
tially when solving the above integral equation. In this paper, 
Galerkin's method is further discretized by replacing the inte
grals with numerical integrals. The resulting discrete Galerkin 
method is shown to converge rapidly when the curve S and 
the data h are smooth. The method is also equivalent to a 
discrete collocation procedure with trigonometric polynomial 
approximants. 

1. Introduction. Consider the numerical solution of 

(1.1) [ g(Q)log\P-Q\dS(Q) = h(P)J PeS, 

with S the boundary of a simply-connected planar region D. This 
equation arises in solving the Dirichlet problem for Laplace's equation 
on D, using either a direct or indirect boundary integral equation refor
mulation of the Dirichlet problem. For this mathematical development 
of (1.1), see [6] or any of many other sources on boundary integral 
equation reformulations of Laplace's equation. 

In this paper, we consider the restricted case that S is a smooth 
boundary curve. For simplicity, assume S has a C°° parameterization 

(1.2) r(5) = (£(*), 7y(*)), 0<S<2TT, 
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