—
majr\/\ 4SS0
TDP'\C, Q- MD/MU\\ S\’(c@/od‘oS
\ Omcl Foxc\\)r QfOJpS/

—




Vel

[evr G be o grovp oo
\‘\46 [ el 366

f\_‘r\e, lc!\:‘\' C,Se\‘ OQ H (.01\’\7/\((\lAj 9 lS

ol =3 oh | lhel )
The (Wyx cosek of H ceataining 9 S

Hﬂ:ihg \ L\é\/\}
The ser o all left cosets 1S

@¢+:§BH\%QGG

[
T [ eod s

us " G- mod H"







rZ(y\/\\‘ Coseds:

~1
Ptz S =%

Tlf\erg CAre ‘\'WO ‘19 N C°f€k('
il rr} \V\ \%(—\—\r

{S,Sr,sr} W5 =Hse= se

L



1 4’\/\8 cese the \QQ\- oand ﬁ‘jwf'

-,—(\

C03UVS (e e Some.

Tk”' Yio2p Dé (s PO\('\'{H‘)/\CO( Ly
(Ps\s ekt or s (77\/\+ corletf.
Ta N5 Cufe (4 Lo SOMC WOy

a SH=Hs

Tl\t Sc\— OQ leH’ Co;e.'l's s

D/ = § H,shb



Thea
O ae a\—\
@) ald= b 1L Laelt
) oty = L AkE o c b
@) alv - L ik no=lh Tor Ssme hel
(5) The ek} teseds & G ogactin G
Thet V3, - = U o™
9€G
(A oy Wen (Y +wo \e bt Sets
Ay and bt edher QH ALY = P
0C o =LY

@l’c \’\ S '\:')r\r\k)



f(ooI% '«

@66\“\ S\NCe \‘\56
1}«05/ = GCE & Clk%~

O(E’D g\;ppwe C«H \O\‘\

@ o e KA~ C\ & a\—*
o0& Io\‘\

he \}.

Bj ?0J#
O\\Jﬁ \9\—\ -\-\'\{S 9\d€§

n=blh  Tor some
\o'-\o\-;]/\ 6\_\

S\A(C
Thes,
Thos,

‘;Q* Z E &¥\
’\;\AU\ %ZO\\V\\ where ‘/\E\
, 2= ohy = Lhh, = b[hhﬁéloH

|I‘\H
Siace H‘lé‘



Theg, a e b\
Now Svppofe W cLh.

Thea W= L wWhere
Co, W= Lh, = O\\I\P\[/\Z = D\(l«g\l/\z\ & o
|~ \\J
Thos, bheal, e B
Tl’\e(Q‘(:%rQ O\H:lO\‘\
(z) KW
S —
@ C/\CU\(\“O “3\%5 G- 'P\Jf 0\{\tj 366‘
Thv?, |
= Ug‘"ﬁ]( < Ug\r\ < (.
125G 9el
NEA!

S, &=
9el



We W A Yo e Thak etrher
=Ll oc sdOLH=S

S\/\\"”.‘{\y "\I'\/\o\’\‘

e éo 4'\/\\§ \7\)
NIUNATE 4

= b 36

ﬂ\(./\ 5(\/\((& C\F\SXW +

Thys, 2 = ol = bhe i hice
\/\\)me‘r\

Now \edls  §hew o4 = L\t






0+ W 41 ERA
(60 T 2
- 4, S

The set of Jefld cosets i
Zefiy=5HH,THH, 24 4]




LO\C)”"M)‘QIS AWeorem
LeY G he o Heatde oroug

AN \e\é 6‘
/D\C/\/ | B d cuides 16\

P(oogi

Le* 91\%, Qﬂz\j‘/‘“) ‘3(\)\ be +he
A B nek \e bk (oceds +lot VO\(JV;’H'W\ .

F(ON\ Hae Af\\eofe/v\/
g, )= |91 =" skl = LM

Thos,
|G| = \alm)r\%ma—m v | ocH

:\H\%\H\*uc+\ﬁ\

— v\l @




CO/O\\.CA(le TE (- (s & 9roup nad
\6—\: \‘) \N\/\(('e_ ‘> \cf ?(;/V\(/ ’\'\’\Q/\

()" \ S ij(‘.\\c

P

prooks Stnce p 15 frime P22

r | '

Thos, Yhece exishf x el @_Effe/
= %7

[or\ﬂ(\(r \’\' Xe\r\ 0\(\3\




;ﬂf\eo(e‘v\: Ld’ - be o F\'(\(’\m Q) ¢ 5J0.
T xeb, Haen the ord e ok X
divides \G\

\710022 LeX \’\5<7<>

: Xm‘\} D e
Tl-\e(\) \’\ = E(’/ X, XJ”‘/Q
S

A AS Yhe ord e ©
Go, \H\=mM-

by \/ucﬂw\?eé Lgoremy
So, ™M AYEVZN A \(J'\ @

| 4\ Jicder 6.

/



: :k G loc G g(
o P CL/\Ol HLG

p———
H \s r\orrv\a\\ l‘c

We say ‘H«m’\’
3H9H5 Bor a\l geG
Wf/ weiTe \’\é G Yo meaa Haot H

N S

oA Nof
ottmal  sulbgrovp & G

Ex:. D, =
—r 96’{1,gr2/5)5(,5r2}
\/\ = 7" {'l/()rz}

Pfﬁ’_\/\'\)ds\\j wve Saw *\'\r\msv
\eL-L&e,\f_

i1, zrz}: \’\’F\V""g\r\
{ﬁ/sr/3r1§:s\%—«5r‘r¥'«SFL\J‘
ri‘g\,\—\— (_ofcks

(4,00 )7 § = b= e
fS)Sr,Srﬂj - W5 thse = s



J
. - e D,

8 Se e




T'r\e, (Zg'ﬂ' (oseks ?M((-\'Hor\ D(, as Mlowr:

‘ 74,




Ihewem'. I'}.G— \s an aheltan group,
‘H\en o\\l o{' \Jcli SU\oﬂ(odes are V\'-’rM(A{,

Froo?. LeX G be an abe\linn grove.
Lt HEG ond 3l

Then,
\-\ gg\r\ \r\c_\f\—} {hg \ne%ﬂl
Thus/ W& G. 7
—
_E/X.l =§8,1,2 ;254 §} s nbellana.
Al subgoves of 24, ace n® o ool
{o)" {OWJ 2.



M LCS\' G‘ be o grovp ad H Z£ G
Thea the Lollewing ace equivaleat .

® \’k {5 Y\J(MO\\: \Q(Q
S 3\‘}3"9 W feor all g€ G gl-lj‘:ig\nf)‘\he%\}

\)(003;;

OD®) Assume H s narmely Hhat is glthy b
—~ &l gé_g

Fix Ssme 966‘

Ler xeglg!

Then X';f)‘r\gj" B¢ Some hetl.

Cince 3\’\69\-\ ano\ EJH:HO) +here e wiShs
\r\, where 3\'\:"\(‘3.

Then, X—:'Cﬁ»‘TZ h\‘ﬁﬂﬁlz\“s e H.

So, 9hg < H.

<®ﬁ>®\ A ssume «Hx el & all xe G-
We mosk show Thek We x Bt foroall xeb.

Let ‘jeG- he {:{y.ccl'
Let’s ¢how HS gH 6(,
Led he H.



~( With %= 9
Thas, 9 hﬂ:\"z phece h, e H

Then, h= gh, 5 e gty
Thus, K& 9 Ng .

B=O) Sveeute M= H e all xeb.
Leb g he Fixed.

[ xe9g W ﬁi_&; mkj

TL\Cf\/ "3_“1 ‘j = 3“ \,\ (?J-\)-lé H 6’\\"3 aS(UM\eH-\)lr\J

Then X =9% Where he W p
J \ - , W -, where
By astumphion ahg € Tand S0 379 _iT_hiffi

Thus, X =9h=h9 ¢ Ng.
So, 9 < Hy.

Cimi\acly leX j&Hfj /
H( Comne \'\6\'\'

Then ﬁch \\-oﬁﬂ
Aw\%fwj=§WM§W46¥\**°?T§‘

g =h, e some hy €N

Then, \j:\'\[gzy\u‘égu.




L_Eo/{e""_/\_i LC\’ CF G" — G‘z Le, A l‘\omomofp"lljé\ll,

G-+
Th&“) Ke‘(q’\ é G'n'

poot e know Keolg) 26,
| etls chow Hhat Keo(R) 1S s cmal.
Let t:)eG" and N E \cee (). I) _
! T € siace

Then, ¢ (3h8)° ?(%W(M?L? e ker @)

— gl e. 07)

= ?(‘3)@(5-‘)

= CQ(%-')

= CP(E(\

= GZ

<
/)

Sv) 9hg" ke (@)
W\'S, q(léer(@\)‘:‘[lg\ie((‘l@\

Yy, lCeclee) 1§ warmal,




a,b, c,o( c R
ad -becFo

EX Consider G‘L(Z R) ?(0\5)

Considee Akt GFL(ZR)—> R

Ak (S » V\OMQMU/?M\.SM \ate

We lknow
1ok (AR) = A (A dek ().

—\-\'\e_ \Qe/v\c.\ \S
Ve (deh) = {Ae (L2, ™) | dck (A) =]

_st(2R)

Ths, cL(z,R) £ GL(2,R).
GLa,R) *
| R

r G“‘)\ det i"ﬁ
() -

3 3
chh)e)c\ NEERN f | e—@@

--—\
‘/2.5 1l _>
-3




T+ turnas out 4- |

n W ‘\-
o 0]; ™ A | § H4G6G thena he
| cocels can be made into & 3FecP
\I.S\/\j Ywe operation (o\m(\a\-\) = (ab) V.
Cince thece can be molfple Wag® 4o ceprefeat
o left (o5 + Wwe mulk male S9re Ahis
00?(0\5('501\ \S W<\l~deH!\Cd.

Theorem: Let & be o 9rve and B EG

The opfro\’riofx (o\\—\\(\a\‘\\s[c«\o)\—\ s The
(e & ok \e.("r CoseX € G-/H \S We\\-dé(:\'/lcd\

(K atd\ Ur\\j '\(- 1 \

S V\ormo\\.

(0Q§l

(@SSVPQOH- \’\ iS ~ I\O(N\a\\ S\)Iogwfaue o-t G

Consider &b, €/ € (- whece ol =t and L =4
CO\\%\(\o\—\\:LO\\a\ WS

e radsy show Mk
eaual T2 (C\A\Lw\dcm\,
W and

0\\’\ = C\)\ we K
s clhy where

W=d\ we

Since

Cimtl G1Y since Vo
Tl’\ﬁl\) 0\\0’; C-\f\\&\ﬁz.



Since H 78 norma) we Know Hd=4ah.
Thus Since hd e Hd we know hodoe A
Hence hd=dhy fur Some h, e il

Thes, ab= ch dh, =cdhh, € cd .
Sif\ce &\ﬁeCc}\\'\ We ICnow O\\oH—’—CAH.

(@) [Skif, L direchion in class since net Ufef)\]

e The o peraTion 08 oL cosels (S
\NL\\’C\QROQ&J Yok VS \ £ alr = c R o no
Hoal, phen ablzcdR:

Suppo

LC)({S Slhow e H oS Y\o((v\u\»

let gqel- and held.

Then since W= et we hae
| = (W1 (5H)

§H = (ed)oH







Tl'\eu(e,\,\; Lejf G’ \oe_ (G fove
and B2 G
T‘/\U\) G/ B 16 O grede Jnder

'H/\L OPQYO\HOA
(o bF) (L) = (o) OO

/\\/\e, idﬂ/\%‘v\j G\ZN\QI\‘\' \ S Q\T\ZH

T\'\@ i/\defcc Ol\v aH (s 5\\\‘\\

Y(Oogi

(D) Let G)\aé(ﬂ Then, ab €0

Thos, (&\V\)(%H)z i e ol
Jd vnaes the







Bk DG: gl’ 0, S,50 st J

———

H=<eD>=%1,7, Y
LC‘H’ cose\—s
B T A
<\t =%5,50S¢ I =Sy

A
F(eVH.)USl'j we Saw that H_ Dé

SO DG/H {H SH\& ;5 7 ﬁ/oup
~hon (0\\‘*)(9\’( (0\‘=) U

wikh

o /i || H
[ BN A P
ot | B ot

S
- (W=

5\’\ H’—i\’\ o dhe |

The powe’s of oY ace



__E)_(_i 26:55)1)}:}2)@%} ¢ abelian
H:<§>:%o/§} is (/8 r\o(mo\\ S'U\acj(od(

ekt (oseds:

THH =17,3y=4+H

~ _$5 T =s+H )
Trit=97%,507° (Hats is @ arove |

1A 0 pecertion

COMGLE

:(&‘\'E)"’H
‘iden\:‘\'ﬂ"l
o+t
HC(L,,‘ \/\ne, grove \’o\\o\c.
\ | \ laklons
_ some @KOMple (B
Z — 4| THH ] 24K AWN=2
B/H o+ | et (_0_\'“\_"(:&,\.\_\):(6;‘(1\*\.‘:\:—:&2‘:&\
_ _ > (/\«\A\Jc(ﬂ\*\:("*,f“ - oY\
§ At [l o4 | TR | Tm\ir(’l"“\:?’m:o\«
- . ! o :f\*\eﬁ\'\
T EREEE (sra) Y
S || 29| o4 \Tm\
| -




NO\‘Q '\'\«m{‘ -H\c hﬁ’\)wers{/ o£ T{— \-(— 0o

T4+
i) +(Tre) =2 48
(1) ¥ (X \&\*L/\Jr(»\\:g%\*:'é%‘v\

Thyy, Zé/H:<T«\4> (s cyc\ic:
g.\(\Lt \ZC/H\;B we L\MUC ZG/\,&A—;Z}



Ihus Ha 6.

2ok = {59 e, TR, (O 01+

has ocder T Wikth (deatity (6;73]“"-

Tg Z%)LZZz/H ijc\\Q.
Lt fs chec € the grdeCs.

(o,5)tH
0cdec L

((/o\-\'\\
(\, +H]+[(\,o —\H’} (2,5 5] +H = (33) 4+ ¥

ordewc <.



—



