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ERRATUM: PIECEWISE CONSTANT COLLOCATION FOR
FIRST-KIND BOUNDARY INTEGRAL EQUATIONS

I. G. GRAHAM1 and Y. YAN2

(Received 30 July 1993)

We wish to correct a minor error in the recent paper [2]. That paper was
concerned with an integral equation defined on a closed polygon F with r
corners at the points Xo, x2,..., \2r — XQ. We parameterized F using a mapping
y : [—n, n] —> F defined as follows. For each t, introduce the mid-point x2̂ _i
of the side joining x2<_2 to x2€. Then introduce 1r + 1 points in parameter space

—it = So < S\ < . . . < S2r — it

with the property that for each j = 1, ..., 1r

(5; - S,_,)/2* = mj/M, (1)

2r

where my are integers and Y^Wy = M. Then y(s) is defined by
7 = 1

y(s) = xy-_, + , (c~5c~'l (xi ~ xv-')> s e ^ - ' ' 5^- (2)

for; = 1,..., 2r. The {S,} are then the preimages of the {x,} under y. Moreover,
in view of (1), a family of uniform meshes can be constructed on [—n, n] which
include {5,} as the break-points. Then y maps these to meshes which are uniform
on each segment joining x;_] to X; (which we denote F,). These meshes are
used to discretize the integral equation.

The map y is continuous but is not C1. In fact if ŷ  denotes the unit vector in
the direction x, — x,--, then

y'(s) = [\rJ\/(Sj-Sj-l)]yJ, se[Sj.i,Sj]. (3)
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Clearly y' is discontinuous at S2t which is to be expected, since that is the preim-
age of a corner. However, our prescription also allows y' to be discontinuous at
SU-\. (Note that, by definition, y^_, = y2t and |r2<_i| - \r2[\, but

S2I-I — S2(-2 = S21 — Su-l (4)

was not assumed.)
As we show in the example below, if (4) is not true then operator R discussed

in Theorem 5 of [2] will have additional non-compact components besides those
displayed there. The simple way to fix this problem is to require in addition that
the integers m, satisfy

m2i-i = m2e, for I = 1,..., r. (5)

This ensures (4) and y' becomes linear and hence C°° on each (S2f_2, S2*)-
ratios de introduced in Section 3 may still be made arbitrarily close to 1. To do
this, let pi/qi be a rational approximation to \V2i\ for £ = 1,..., r. Then set
m2e = {YljM Qj} Pi- Together with (5) this implies

m2i m2e Pi / Pe+i

m2e+\ m2e+2 qi I

which may be made as close to |r2<| / |r2€+i | as desired.
Thus under the additional condition (5), all the results of the paper [2] remain

correct.

EXAMPLE. Suppose x2t-2 = (—1, 0), xU-\ = (0, 0), x2e = (1, 0), and choose
Sii-i = — 1. 52j_i = 0 , S2e = oc~l < 1. Then consider the parametrization

J (5,0), S € [-1,0]

The operator D{K — A) discussed in Theorem 5 of [2] has kernel

For j € [-1,0) and o e (0, a"1] , cot(.y — a)/2 may be written as 2/{s — o)
plus a smooth function of (s, a) e [— 1, 0] x [0, a~ '] . Hence using this and (6)
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we get, for 0, a) e [ -1, 0) x (0, cr1],

— aa s —

When a ^ l this generates anon-compact operator on H° = L2[—n, n].

Finally we remark that the results of [2] have been recently significantly
generalised to the case of nonlinear parametrizations which yield smooth solu-
tions of the integral equation. Optimal error estimates have been obtained for
collocation methods of arbitrary high order applied to such equations in [1].
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