Question
Let A be the Euclidean circle in C with center 2 4 ¢ and radius 3. Con-
struct two (non-equal and) explicit Mébius transformations m and n satis-

fying m(R) = n(R) = A.

Verify that moCom™ = noCon™!, where C(z) = z is complex conjugation.

Answer

m(R) = A:

Choose 3 points on A: z1 =5+414;20 = —1+14;23 =2+ 4i
m~z1) =0,m 1 (20) = 1,m (z3) = 00

z=(5+1) (=141 —(2+4)

L e G ATy Sy s ) py oy
2= (5+10) (=3-30)
T z—(2+4) —6+40
2= (540 (1+9)

z — (2 + 4i) 2
 (14i)z—4—6i
 22—4-8i
(4 —8i)z+4+6i

me) = i

Choose another three points on A: wy = —1 44wy = 2 4+ 4i; w3 =2 — 24
n~Hw) = 0;n  (we) = 1;n 1 (w3) = o0

nl(z) = z— (=144 (2+44) —(2-2i)
z2—(2—-2i) (244i)—(—1+19)

z4+1—1i  (61)

2—2+2 3+3i

11— (20)

2—2+2 1+i

iz + 2+ 20

(14+4d)z—4

4z —2—2i

—(1+1i)z+2i




moCom (z) = m(m1(2))
B m[(1—¢)2—4+6¢1
22 —4 481
(—4 — 80)[(1 — )% — 4+ 6] + (4 + 6i)(22 — 4 + 8i)

—2[(1—4)Z2 —4+61] + (1 4+1¢)(22 — 4 + &)
(—4 4+ 8i)z + 163
diz —4 — &

noCon '(2) = n(n1(2))
" —21Z+2—-2

[[(1—2')2—4]]
—4(—=2iz+2—2i) — (24 20)[(1 —4)z
—(1410)(—2iz +2 —2i) + 2i[(1 — )z — 4]
(—4 + 8i)z + 16

_ _ 1 .
= 17— 48 =moCom (z), as desired




