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19.

Find the rotation, magnitude and fimte fixed point (if any) corresponding
to each of the following entire linear transformations:
ayw=2z24+1-3; bpw=iz+4; c)w=2z+1—2iL

Find the entire linear transformation with fixed point 1 + 2/ carrying the
point i into the point -1

Find the entire linear transformation carrying the triangle with vertices at the
points 0, 1, { into the similar triangle with vertices at the points 0,2, 1 + i.
The mapping

az + b
cz+d an

where a, 5, ¢ and d are arbitrary complex numbers (except that ¢ and d are
not both zero), is called a fractional linear transformation (or Mdbius trans-
Sformation), Prove that

a) f(z) reduces to an entire linear transformation if ¢ = 0;

b) f(2) reduces to a constant if ad — bc = 0,

¢) If e# 0, ad — bec = 0, then f(z) has a nonzero derivative f'(z) for all
z except z =0 = —dje;

d) If e 0, ad — be = 0, then f(z) is conformal at all finite points except
possibly at § (however see Prob. 26), where the angle & through which
tangents to curves are rotated has the same value

ad

W f(2)

be

& = argf'(z) = arg — 2arg{z — &)

s
along any given ray emanating from &, and the magnification has the same
value

ad — be
cz

1
|z — a1

Bl =|

along any given circle with center &,

Let i be the same as in the preceding problem, Show that
a) u =1 at every point of the circle with equation

iz~5[=]lcTJ_ﬂ1ad— el

called the isometric circle of the transformation (11);
b) 4 > 1 inside y and approaches oo as z — J;
c) g < | outside y and approaches 0 as z — oo.1

Let
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