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% Coll Ha RMS R e bae b oshow hek R (M NEYES
re®: If R is o Su\o%\mup, H Hais Rllows, since
¢s>= N H =(MR R

SeH S<H
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'B‘a lemma 4, R 5 o so\o%\/oup i+ %,\AGK = cé"\nek. Se lt
9= avcan 5 hebi by L oy e(8.8")
Cé_\\'\'; o, - a, bylom i Q\sO @ shivg  with e in S or S
= q'heR.

Re<sy: Sine <S>=0H, we hae o show Ht ReH & ol HzS,
Ths is emsy S SeM 3 H s e solgeyp, STeH. Mg, sine
Rk o su\a% oUD, we o form of\o'\}vond poducs of el n H ond s‘r‘né
in R = oy swma vt eyt n S o S s agan in N = RsH. m
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A gvov p s ggég\ic. & s <3€.qu\<é lové ore  elumat.
Lemmow 3 shows os Haat eelie G o= gsPem\\‘a nicee. We do  wmove
on His  aker
Def e 0rder of o quovp G is te nuwbe of domik  tn Ko wndedyma sed- \al
IF ge G, e order of g, OC‘QX is Lo aumors of elannal in (3’)



Lewwima. & ¢ Lef G ‘e on group, geG, #m
DV olgd= = &> ghe  Vn
b) old)=n¢> g=e, o te
D) o= & ks dwishe by 6l (ocgp\\z)
i olyd s Rale W i R osewe rds lahdk Re wly mancy As). Con
assomt  r7%, and  mollply both sides by g3, epliae %"s=e. Ths shows
olad & oo &> d=, rts &> d-e
TS S\ows .
Lek = olo) ¢ oo, => g'=e some minival w. > (by obove orguasd dloodt 1)
26,9, % o o dishnt el of {9 & Re, v o weik
R=gm+r, wlee ©&r<m, ond  Lemma 3 %“‘= {Mgr=e°’3“=<§.
Sofe m oelameds  Zesqs g5, are all of e duml o (P>, ond
n=m. > B e dse sa Mok £ gtie, M kogm B some 9 2 dm
MEN Seon e Hadt o\ oplie Grevps o eifar Zh or ZIT, - inbs wmodvlo n.
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let HeG bve o su\o%muF. We. con defi<  fwo eqilvalmer dahens on G o
Fllows : a~b > a'beH

basically e same fom, sa al vesols alout
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P 1§ be [, Hmwm a~vb & d'b=heH & b=dn, @

Tomal  if ~oWeR ~o [\ = Ho = Zho\\\r\eHS.

We saw in ledhure 4 Hhob  equivance classes oe eiftar egqual o digjount
> G/H fwms o packben of G (eadn elvand is in e_mc,Ha ore of He sobsth D)
Def Tre umbe- of elemnls & G/H 15 He ndex of H in G:

\G/H\= [G: l-ﬂ
T Tt [RI=lal)l R al o
 \Gl=[a:nlln

PPt B) Rllows fvom 0 as Bllews:  G/H s a pather of G (a%o
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Ty o Wichons of & win ix® o ¥ swap Hoond ah.
Cor 2 O 8 1G] 15 Bube, Han IHLLIG]  Gr dl stbogroups H
D f geG, #uw ol lal
D (€ lalpis pava, Ron He only shbgueps of G ae 82 ond G
D F lalen, g'=e VqeG.
i Theovem Tl Gies D shee Le:bd & inkega .
D gwves D, Sina  olg)= (<g¥\.
B D, 1B Hisa sdegree o€ @ i Hllat vy D s mi=l e p
I8 W=, H=Zel, 4§ ul=lg), Hu W=G.
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Now we Wi\ buld Ao w\ow?\n'\swxs tn Ouv™ Cdk_%oq.
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N e in Y
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T Hom seln in goups  are HOM(G,\"D: Z-E:G"’H[F s a \Aomemor\)\/\'\sm—i
T Somel ———88™

BgQueshon: Wn does G/H  have He shuchue o€ o qroop so dhat e
TVOSCC—\\O«\ T e Gl s & homomorphisi ?
el m(=lgl, s R dis T e o bom, we must have
lad] = TrH(q- b) = Ty (o). Ty (b) = [x]-[b]
Need o ek Hat His s wll-dufred. le we ned o Unow Hhot & a~dl,
beb M ab~dd  (sine [E1=[xT, ek).
So we mosk dack ek ab~ CahdYbh) > (Y (an)Cbn) € H
s Glhbh,ed . Sna WweH, e WhoeH G- al W b,
« b'Hb=H b
™ A sobgoup N i3 noemal € B'NbsN Vb
Tw WD (€ N 15 normed, M E-TEA=Tabl edows G/N with He shuchive
of o group P Ao nalural pgechon GG/ is o homomorphism,
T Te second half we have <seon, We Wave ol sezn Hab § N s nocmel,
Ke wmolt on G/N is &\ defived. Associdiviy & Hs folows Fom ot of 6.
[0 s Mo ooty [eVIg) el =Tgl<lgl. e
LT s e rewse & [9): [0 [9)= [ggl= el



