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CD ALGEBRA TO GEOMETRY
-

RECALL C = CUSO3
. FIX weK"

.

DEFINE & Ac:+ Aw(z)=Seth z+ d-

C
z= A

Mr : 4+ Mulz) =Swit , z
V :-> VIz)= Y zto

,
c

S A z=g

G z=

-

EXERCISE : Aw
,
Mr

,
Y Homesmoritsms of I.

DEF : A FUNCTION fi-> I IS MEROMORPHIC
If IT IS MEROMORPHIC ON I AND, FOR ANY r > o ,

(0V/Bloir) IS MEROMORPHIC
EXERCISE Aw

,
Mr ,Y ARE BIMEROMORPHIC .

-

PROOF : AwoY = " IS MEROMORPHIC At FERO . ETC. I
-

DEFINE : fitE IS A CONFORMAL
-

CAUTOMOPHISM) If f Is RIMEROMORPHIC.
-

80 : f(z) = Exi IS BIMEROMORPHIC ON Y.
iz+ 1

f(z) = EXP(E) IS NOT less .
SING. AT O !]

-

DEFINE : AUT(e) = [f:c- /f BIMEROMORPHIC3
So Aw

,
Mw

,
YEAUT(E) . BUT+E IS NOT



② EmmA : Suppose a,b,c,dEC WITH ad-be 0
.

THEN f : C-I DEFINED BY f(z) =
E
cz+d

IS AN AUTOMORPHISM of I . FURTHERMORE ALL
he AUT(E) HAVE THIS FORM .

&Roof : f (z) = (az+b)/(cz+d) HAS INVERSE

g(z) = (dz -b)/(cz+a) CHECK THIS !]
Also fIQ MEROMORPHIC AS IS

foV(z)= b
supefeArt(e) . Support 10)=0

.
THEN

& IC IS IN AUTCK) , So feSIMCK) So

f(z)=az+b=
Suppose f(0) = p + 0 .

DEFINE giz)=T .
So gof EAUT(@) AND gof FIXESO -
So gof (2) = c+d WITH c+ 0. So

= c+d us = -P

so f()= p+=
NOTE (pc . d) - (dt1) (c) = pad-pcd-c = - c F0.
So f HAS THE DESIRED FORM It



6) THREE-TRANSITIVE
----

EMMA:THE ACTION Of AUTCE) ON I IS (rINIQUELY)
THREE-TRANSITIVE ,

PROOF: FIX U
,
V
,
WEI DISTINCT · WE WILL PROVE :

THEREISAQUE FEAUT(Y) SENDING (U,V,w) TO
(A

,
0
,1) [IN THAT ORDERI

#) Suppose n,v,w= r . So f(z)=n. z
-v

-

w-r

- Iw -v
z -u i

6) Suppose n=0. so f(z) = Ev -

6) Suppose v=a So f(z)=
z-u

6) SUPPOSE w=O so flz)= T

EXERCISE: LIST ALL fEAUT(E) FIXING [0, 0 ,by SETWISE.-

THINT: BY THE ABOVE THERE ARE SIX SUCH 1
--

3) ACCY) :

LEmmA ArT(eY) = GMw ,MuoY/wee 3-

-INFACT:AUTELMw(z)]
IN FACT : AUT (*)= EfEAU+ (2) (f(90,03)= 50,033
-



⑪(2 ,4) : WE WILL GIVE A DICTIONARY BETWEEN
LFT (LINEAR FRACTIONAL TRANSFORMATIONS)

AND MATRICES . HERE ARE A FEW PAGES .

LFT MATRIX
--

Ap(z)= z+b (P)

Maz(z) = az (i)
Y(z)= /z (ii)
f(z)= (ii)
WE START BY DEFINING LOTS of GROUPS.

9EAR GROUPS ,

6)GL(2,e) = &(d) ) abd
GENERAL LINEAR GROUP.

() SL(z,x) = &MEGR,d) DET (M) =1] .

SPECIAL LINEAR GROUP .
-



3) (* Ib = (()(x+(
* ]

() PGLR ,() = GL(2,4)/c* ·Id & PROTECTISATIOPSL(2,x) = S1(2
,4)/EId.

AND : CAN MAKE SAMEPEFS OVER I .
-

[ BUT PGL(2,R) = GL(2,R)/·Id I
SO MANY HOMOMORPLISMS :
-

e*Id-> GL(e)-> PGL,4)
An X a

IREID-- > GLRT--> PGLRN II ↑↑

GFEdSS) PSE,↑ ↓ T

SFId)->SLII) -->PSL(,IR)

EMMA THE INDUCED HOMOMORPHISMS HAVE
INDEX

P :PSL(2
,e)=PGL(,C) PR

:PSLIIR)->PGLEIR)
TWO


