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FINAL MODULE

()LITARY GROUPS
EVALUATION FORM

DEFINE 3 = (2) == (i) -Id = (2)-

SIGNATURE (1 , 1) (2,0) (0
,2)-

SCOUNTS NUMBER of 11 EIGENVALVES I
DEFINE FOR M= (b) DEFINE m=(-

= CONJUGATE
TRANSFOSE.

UNITARY
DINE U (1 , 1) = [ M+Gl(2,p) / m* m = 5 3 GROUP

SPECIALSucc , 1) =&men(1,1) / DET (M)=1 3 UNITARY

Pull , 1) = U (1 , 1) / Sid 3 PROJECTIVISATIONS.PSU (1 , 1) = Su .1) / IId
CAN MAKE SAME DEFS FOR U(2) = U (2,0) . BUT LESS&IMPORTANT FOR US . LIKEWISE Up(1,1) .

I
DIAGRAM:
-

SE-> Vl1 . 1)-> PV(1 , 1)
M M M

I I I
#Id solls)-> PSU11 , 1)

② MANY EXERCISES .



(i)PROVE U (1 , 1) IS A GROUP

(ii) PROVE PSLCI,() EPGL(I,
4)

.

(iii)FRE PSLCZ
,
IR) <PGLIZ ,

R) INDEX TWO ·

(IV) PROVE

/
SUPPOSE THAT U IS A DOMAINCOR V=4)

.
SUPPOSEXCU .

DEFINE Auty(h) = [fEAUT(h)(f(x)=X3 .

THIS ISTHEWISE STABFLISER of X IN AUT(U).

IF X= <P3 IS A SINGLETON . THEN INSTEAD WRITE

AvTp(u) .

EXAMPLE AUTA(k)ESIMIC) .

-

EXAMPLE : Auto ,
(e) = CYIt

-

- [az, late* 3
.

DEFINE :
-

-

EXERCISE I IS HOMEO TO S!
-

= rusas

theIN FACT
,

iz + 1

f(z)=+i
TAKES R TO S . CHECK]

.

DEFINE : P : PGL(2 ,4)-+ AUT(i)
ab[A]=(()]+ fa(z) =

cz+d .

WE PRIED THIS IS AN ISOMORPHISM.



EXERCISES(((R)) = AUT()
2) p(PSi)) = AUTH(E) (H = Ezek/IMAGz)>03]
(3) p(Pu(11)) = AUTsi()

(4) p(pU(1)) = AUTy(E) [D= [exc/1z11]]
z+ i o> i

AND 1+>Also f(z)=+
SENDS

i => a

0.-i - i- -1

-i 10

A A

:
so F(D)=H
SO D CONFORM

EQUIY . TO .H
.

ANTHER VIEW INK
-

& &- ·
:

si

EXERCISE : TAREA= (ii)
,

7 =fa = P(AT) .

-

THEN" (a) f(s)) = IR
, fIN)=I

(b) AUTsiCI) = fo AUTild of
2) AUTyCE = "AUTH(e) of



(d) PV(1,1) = A PGLI, IR) 0 A

e) DSv(1 ,1) = Ao PSL, o A

DIAGRAM : PSLII)- PGIR)
-

↓
I

↓p
S

- CONT CON]AUTH() bYA-AUTIE) BY A

P

I I
Con1
T

SoPSU (1 , 1)-> DV(1 , 1)

L

AUTID(i)-> AUTgI()

() SCHARE'S LEMMA

LEMA : SUPPOSE f : D-> D HOLOMORPHIC ANT f(0)=0.
-

THEN () If(z)/ < 12) For ALL ZEID.

AND (i) If (0)1 ↑
MORENER IF (1) IfIE)EEY FOR ANY ZEID

or (i) If'(d)) =↑

THENf IS A ROTATION .

-

PROOF If f CONSTANT THEN =O AND DONE
.

So suppose-

7 NON CONSTANT · SINCE f(0)=O ORD(f
,0) 1 . FACTOR TO GET

g : ID-> & SO THAT f(z) = z . g(z) .
So gIz) = flE)lz

,
zto

I f'(0)
,

z=0

X
FIX ANY ZED. FIX ANY >O SO THAT 1Krc1 .

-

WE APPLY THEMAX .
MrD

.
PRINCIP TO g ON Bloir)

WE FIND (g (z) 1= (g(zr)/



so = (g(z)((g(z) =H +
so 1712)1 AS TENDS TO 0 WE OBTAIN IfEII.
NOTE If'(0) 1=em =MIgz IS THS AT MOST ON

NowSuppose If(E)1= IE
.1 OR If(0) 1= 1

.
THEN MAX MOD of Ig)

REALESED IN D .
SO & CONSTANT

·
So =EK

so (a) =1 E

3) AUT (D) = AVTy (D) = p(psu(1 ,k)

EMMA : SUPPOSE FI= WHERE laF-R =1
.

THE

& EAUT(D) . FURTHERMORE EVERY IE AUT(ID) IS

of THIS FORM
.

PROOF : feAUT(I) BY EXERCISES .

AUTy(I) < Art (D) By RESTRICTION .

Suppose heAUT (D) . Suppose h(0)=0
.

LET g
= v

CALSO IN AUT (D)
.I .

So hog = Id AND so

n' (g(0)) · g'10) = 1

NOTE g(0)=0
,
So In()( . (g(0)) = 1

.
BY SCHWARZ

Inlo)(1
, 1g' (0)1 =1

. So In'(01 = (g'()) = 1
.

So

-BOTH ROATIMS,SUPPOSE=ES0
hi

oz+ "
↑

Suppose INSTEAD h(0) = p .

DEFINE
g : D+D BY

g(z)= z - P

-z + 1

NOTE 1-1pp > 0
. TAKE M= CREAL]



so g(z)=z-MP LIES IN pIpsull II) .

-upz + m

Now : goh : D + D LIES IN AUT(D) AND FIVES ZERO.

So f = goh IS A ROTATION
,
SAY f(z):=

So
h(z)= (g" of)() = g" ((z)=MEM
=MPE

NOTE M =M =R
·

so X =MX , up = Exp =uX .
It

6) MANY EXAMPLES WRITE HEY FOR CONFORMAL EQUIX.

z+1#HEI VIX f(z)= -glu)=&
iz+ 1

-I

j&
() HEC-130 VIA f(z)=z, glul=vi

I-



2) C-REC-(R> vR_-1) VIA f(z)= g()=

f

-
o -i

(D) C-(,~Re-)ED VIAItg

#CT
HARDER:
-

THEOREM SUPPOSE oca-b < 0
,

o <p
<q

-

THEN : Alo; a
,b) = Alo; p,g) IFF ba = Pg .


