Question
What sort of geometric shapes are the objects |z — 9i| < 15, |z + 16i] <

207 Where do the boundaries of these regions meet the real axis? Sketch
—12

il ) transforms the

z+12

boundaries into two straight lines, and find the equations of these lines.

the regions. Show that the Mobius map w =

Answer
2 —9i] <
2+ 16i] < 20
(1) |z — 94| < 15 = circle centre 97, radius < 15
(2) |z + 167 < 20 = circle centre —161, radius < 20
(2
PICTURE

are filled circles

(1) intersects x-axis where

lz —9i] = 15
= 2> +81 = 225
=2’ = 144
r = =£12!
(2) intersects x-axis where
|z +16i] = 20
= 2> 4256 = 400
=2’ = 144
r = =£12!



If we want to map circles — lines we need something to go to oo in the
Mobius mapping.
az+

w = , e.g., we could map z = —12 to co. Then any circle through
vz 490
. z—12
z = —12 maps to a line, so take w = say.
z 4+ 12
What lines? .
w(z+12) = (2 —12) = 2 = —12E2f1§
SO
1
pogi =15 — |—12FL gl Cqs
(w—1)
(12 — 9)
= At w1
Wt agey| =W
1
e 16 =20 — |—12%FL 46— 20
(w—1)
(12 + 167)
= e w1
Wt G ey 0
UGH! 12 -9 12 4+ 167
Note that < — 2) and <+Z> lie on the circle |w| = 1. Thus the
12 4 9¢ 12 — 162

lined bisect the chords joining two points on a circle’s circumference. Thus
the two lined must pass through the centre of w = 0!
PICTURE

A, B are any two points on circle centre 0. The bisector of chord AB is what
we want, which by definition (equals #’s) must pass through 0!



