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\ecture 4
§ Mabing 3@.on‘(b\_
0

QC_-_('_ Le-t & = CU {MXE Sz L(.. the extended C.OMP\QX F\af\& y and
letx M be the set of transformations of the {oem

_ _ az+b
W= T(Z‘) T cz+d

Wheee a,b,c, deC and the detwrminant of T, ad-bec*o
Suwdh a transtormation

s coalld a Mobins TtrrnsSormation
(o( \‘\r\mr ‘Q‘r‘aC’(‘IoV\a\ '(‘runs%ormtlor\)_

The ?a'\r C&, MY wmodals Mdbius seaw\e:thé,



Rm\< Mobins transtoemations inclnde. ol rotations , YTanslations ,
‘e\omo‘t\ne‘\'(c_ Tmns@omaﬂons and  the nuession <\"\ow 2.)

C_Oﬂ\)zrsa\
we=T(z)= a2t _ J < c* Nz+2

lA any Cete, 1T % a Comps=sition K rokations , Yeanslations ,
Pomothetic transformations and the nuessien .

(We SGVE M fyznmtn.é \:v} rolations , Teanslations ,‘e\omo"(\r\e'\'fc-
‘tr'ans-Goma:t:ons and the 'uwaStd\.)



P'Q o‘e ‘e 'ea\C‘t T\'\c.t (&,M) s o 3-2.9«\6{'(\/&:

az2+b
(o) V Mabius trrasformation T(@)= cz+td » W& Can et

o

T(oe) = { _:-_o -‘i CC#::OO o-nd T(—- %)=oo W <*o.
Then T defines a transformation on @ :

() B\g sei\‘Cf\oA_ a=d=\ ond b=c=0o (50 ad-bc=\#0) e sez
Tthat Tdg € M.

Gi) Let T(:)= azcb ) SG)= &&= §

cztd %‘i‘-&-%\
( with ad-bec £0O e%—g{\'- +0 )

\ge. twio Msbiws tran skormoitions |



We can re_?rzscrf( ‘hem \'>s} 22x2 QQMFW el nces -
_(a b (e £
T — A= CA), S e A= S n
Then tha Comnposiion VeSS 31«/\ \wé the Miebwms
‘h"a-t\g‘ebf'ma\'hot\ (\Q?rcsmw \>VA_ ‘e watAx ?("OAU\CQ AT As_

(V) Given T EM Ceprese~tas \m} a watax At = & ‘:1
s invese s B'idcn \9\3 T'eM wre?msu\’uo\ \r.wé_ A-;"::‘_C‘_(flc_‘:.
Cuhich exists becawse Azt AT = ad-bc*0, and thd T \Jnvb'
wWe need thig condition ).

\I\,L c_or\c\vxéd. ‘t\l\a‘t M \S o J((‘ar\S'Q'orN\o\t{ot\ %r‘oux? #



RM\< NQ'UL ‘ﬁ\o«t ‘Fbr' 4(\\3 \<€€ C\ios TL\Q- wcknx k( kA)

kaz+ kb oz +tb o
vq;t‘e,s«\'ts T@ = ke +d ez td - ( A}

So all the matrws kA7, keC Corcespond tTo the sama

transformetion \, 1o (‘cw\e_e\vé s L, wWe Mava noamalize. the waatrix

Cepresentation \gv.} reopicing that |det At = ad-bc=1].

az+<b

This ceduces the a.m\ai%M‘CtVB, ‘o '-\'-(a B) <— T(@)=zz:3.
HU\C.Q- e %ﬂo\«? M\ o{' Msbins transformations s "‘eri‘esmtv.é

L% "\'\M— metnx %r'ou\? S\_CZ () —-{ 2‘3 T L <, de C a\A—EQ-—l.S

caled the s\>ec.'m\ \ineor oyounp, wp o £T (hee 1= (7))



Moce \>rc.c:€$e,\ta , we fhove

M = $L(2,¢D/§¢_-g_\5 =: PSLG,C)
?
(G\ud\'?uﬁt %Nw?) ijec:tlu{ s?e.cia\ \tr\w %va\?

Fi)(eé ?TS O{' Mb\oims tansSormetions
A ‘G"lxe.A Fv’tr\t o‘G a "\‘(‘ar\s-(-orm‘ﬁor\ T © a Fo‘\n‘t, zE 6 s t. T@==.
6.3. A translation 2« 2+ (S (\o-“’ °) ‘e\as oa\vé on. %xcc\ ?t co € a_, ]

A Cototion B v+ e_iez (0<o<2w) Has two Fixed gts 0 & oo € (/[\:_ )



az+b

For o MB&:‘.\AS '('("oms{wmo:t'ior\ TCE:) ="cz+d C with ad - LC-"F o ) /

TE@EY=2 & %i_:_‘)é—i & v d-Dz-b=o — (*)
There oe 3 covses °
CD cC+o ¢ (*) fas L o 2 sols, and oo B wst Sxed as 'T(w)‘—‘%,
se T s L o 2 Gixed gt
@D c=o, atd : (*) Las 1 sa Z=f‘q and T(we) =co,
fas 2 Fixed pts gg;,cx»eéﬁh
@ c=0, a=d#0: Then T(@)= 2+5
so ether T fas a wa N Hixed pt ooeCE. (w\\m bLb+o)

oC T _E.A@_ CwL\U\ \o——O) N\r\ C‘f\ 'Q\xcs a\\ ?'Ys i~ G:_



From this we conduda. thot

Lemma \‘(‘ a  Mobins transformation T #+ U&\_ , then & s either
one oc two Fixed pts. \A Fof'("'ow\of, T T fas 3 o wore

Lixed ets , thaen we must fove U= —L_AQ._ ,

Next time , W\ prove -
T\f\m (T\r\e. F\M\Aammto\\ Theorem dﬁ' MO\DUAS Gmw\dﬂ/}?
For a«mg as s't'ur\c.t '\'r\‘:(ﬂ_ Zt,?;,i‘séq:- and  ancthee distiact +n?\sz_

W, Wa, wseq‘_ T Mobins transbormation TEM st T(=@)=W;
Qe im0y, 2.3



