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Lecture 6: Conformal Maps; Linear
Transformations

(Text 69-80)

Remarks on Lecture 6

Problem 6 on p.83

Let C, D have center a, C', D’ their images under mapping S. Then lines 1L.C
and D go to circles LC’' and D’ and these must be lines through the common center
bof C'" and D'.

In the extended plane, lines intersect always at co. Thus under S, a and oo go
to b and co or co and b. Let
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Theorem 1 (Implying Problem 7, p. 83 and Problem 6, p. 88.)

If A and B are two nonintersecting circles there exists a linear transformation
mapping A and B into concentric circles.

Proof. First transform A to a line A;. This sends B to a circle B;. Consider
the line ¢ from the center of B perpendicular to A;. Let M be the point £ N A;.
With M as center construct the circle C' cutting B; orthogonally. Then take a
linear transformation sending one of the points in £NC to oco. It sends C and £ into
orthogonal lines m and n. Then A; and B are sent into circles A; and By which
cut m and n orthogonally and are therefore concentric.

Problem 5 on p.83

Suppose S maps @ to 0. Since a and %2 are symmetric with respect to |z| = R,
S maps %2— to 0o. The transformation

z2—a
R? —az

SQ(Z) = R2

maps a to 0 and %3 to oo, and maps |z| = R into itself since
|Re® — a| = |R — ae®|.
If T also has this property, then 7'S;™* maps 0 to 0 and maps oo to 0o, so
T8;" =ez

with |¢| = 1. Thus
_ page *# 0
T =R 2.



