Lecture 'O @

ELPLHHOH: G 3.17"_? 7 | N] tu'oan‘l:

Na=lna;new] is a oyatcosel,
1f NazaWN dor all a 66, Yhan we Jhat N 13 hbrlut.t’
aund. we way dibine wlkiplieabion 6_'_] Wa -Nb = Nab_

Ded: G/N is Hee st e!— dLn'a\& tosets with opeshou
WNa -Nb =WNab,

M_f O 6/0 is a goup
6!
@ 6 fwte => |G/ = /il
@ G abeliow => G/W abebinu

"Pmoi: @ Axs. aud elosume Ol . Ic!ut‘”] Ne = v, ancel

(Na)™' = Na™
@ lG/N’ [G Ul'l(’l/lwl Lameal’k
@ Everuse . B

G/ is called +he guobamt (Lachr) qroup. of G by W,

Ext (Bool,paqe 16t) N=fron,m,nie D, it nowed
We kave Ne, =N, Nv = {v.d.h.éj, so

1?.::{: Let C= Z(G} ond aswme Cd 3Mﬁ$ G-“/C. . @

= Cle = (cd)*-cdx ez ]
atl =2 a=e-aela ’-Cel" =3 ars C.Al‘ fvuw&c,t{
LE(B PO e e =D L—C d.J. 'pr llMLCt&C_

We ‘Q,J- ab =, d c p“ =¢ c,o"‘l‘ =¢,C ﬁt"d
-nglcdl .éq /
sinee ¢, and ¢, comundes with all elousuls . D

Note: G/Z(G Ca.—,(,.'c => G abeliow =2 Z((:)'-'G

=> G/z(c,) = @ ILG'E

'D’Q,i-. Let .t: G->H be a a«w\.f ‘ww.-wwpl."';w, The
set l:&rf-:éd_e@: f'(ﬂ-l=€q9 i called Hae
el ofl t

[Wonwa K zkerd s @ wmmaal subyony o{c;(

’pﬂ Su.bawuf o O, I:IGK =2 #Ca.'o}-‘ {—(ai@(b) —e
=ey-e, =
> abek
¢ aek => $a) = $a)” 'sa., ey
=2 a7lek,

T, =Nr, ONv and _D'!/U =£Uq,"dvj @

r,.r,.—.r,, fo-VEV.T, BV, V.Ver,

We see *uat 'Dq/u g7

Ex: N=(Z,4) s (@+) is womal (‘“"3"“""%2')
Note +hat Z wot ideal (u €,c0 we camuot conshuect
e riva B/7  The g Q/p s infinite orda
(lomsats ++Z , re@,re[o,f.[,), but evesy I3 Py
i Q/7 Uss dwle onler (ereisels)

tiuf G/N abeliaw €= abo,“l:"ek} {.rqlh&ﬂ

Prools G/ abeliawe ¢=> Nab =Nalb=NbNa =Nba

(=> ab =ha (wedN) ¢=> ablea)™ =aba 'b"eN
Note: The subgoup geusraled by all @ba™ b is
called o commmtator subgonp .

Repehibiow: The ceuler 7 (G) '-'JLa.éG; age Frql(ﬂeg}
&5 o wornal subguup

E“f’_’f—@ﬁ. G/EC(?) cvac.(ic. = abeiia:}

NOrqu‘-

Show a”'ka ek torall ael, kek, @

-t[a"ka,] = #(m)"#fk]#a} = #(al"&“ fa) -
= 1—(&)4#{1} =€y
=> atka ek.

f"l'kuw‘- -3 u«\wlma (=> l:e.r:‘_ : <c i

‘ Theonewr: N wornal in G . Thae T 6 26/
d-n..?_ IDJ ‘H(a) =NMa s a Su‘"u.kvg_ waﬂ,

H with lewel W,

M Co?& ?wotq f—or n'uas_

Note: There 15 a 1-1 ~ormelabhpn bedwesn wormal
Su.l:nwu.?.l and_ el °*~ 'hm-m.?b)ua_

T beovesn (Firsd Usouwsrplaine -H»Lum) :

Let 621 be o suy’ lom, Tlew
GA,,,,(, &2y,

ok Lot Erbed ond dobine £:6/c> H by

goezd ¢ (kal =%Gl.

Wel-ded: ka=kb =>ablek =2 1) k) =



= $(a) $(6") = Llab) = Ch =2 ta) =20y @

Rewm: ¢ (keaks)

= ¢ (kab) = Hab) = 26a) 15 -

Suy s Cloan = tlea) el

la:  $al=4W => Ha)d(n) s e, => {(a)tls)
=2 flab™) =e,

=C“

=% ah-'ét => GED
ka =kb

Cuuf,l-wh'ow. lc I‘SDl\“wacm D

M__Le: 1 wot sugechve | Hhew we liame

Cleat £ It
Ex: U={n.-lla{,~ n‘+k’=l7§ ‘s worwad subgang
t( CTTP 7 1 e Pm“'\t
ot (€5.). Lt 4:(05) > ()

be sle't-.ui('j 'f'(a{—{:(') za®+b?, Theu £ s
4 suqechve kowouiarplii (exeseise §),
loﬂmﬂl i (Il*‘; ) 's 1, Se L:u'.f:(\j aud

(%) &£ C‘wa)/,\/ by FrTm.

@
a.BeH -y Ndb =N1”b e—l— (SFD!LLT.Iu_bm) =9 @LEH

aeh = Nt (Ul ET Lo um) o el

MOW

aeVN => Na=Ne, =¢e €T => acH,

= Wecki
%0

Gl

Fuwrthimuore M7y 5%’”&,‘ a_eHB ""‘j_Nn,,‘”‘-&Tj =T

[uY
&

'Pﬁ: A awu? 6&{; caﬂa‘-w_{g i tee ou.lj wermal

g\ﬂgﬁve“{u ome e Md G.

T Ueomeewr: G abbum and S!.IM.FIL & GEZP,H"‘.‘Q

’?-_oi: &) Let heZ, be subawup. '3(? Ld;miu’ #,
we hwe [H][1Zpl=p => Hl=] orltl=p
=> Hecer or W=Tp.
=2) G abdan =2 i Mj,n..,.q, Vs worwal , so
onlg 5%‘364'0141;; od G ame Ce> aud &6 =2
=> }or e#ael, <a>:=G => Geyelic
=2 G or GEZ, .
I+ cammot be Z, since # Uas waw subgroups,
amd i n=sit thew La®> 5 a pope-
Subgueupod Z, =2 GE T, ppume, p

Subgroups o O/ ©®

Let N be a nomeal sukrou.{a o@fa, aud (o4
kK be a :u.loam.(; with NekeG,

Theonesn ! @ K/N v a iubamqf a{- Giv
@: kK/N noseel in Gfp) &> K nermal (w 6

G: T subawnf, o} Gy =2 thme ewists Slbl’rqf
HE G suth bhat NeH awd T=HW/y,

?no* @ U H.OIMAL G c, =2 U Koﬂua.’-l.m.k =2
=> k/u K\m{:, aud K/n = J,_Ua cet} S{UL 5663'6/”
@®: K normal =7 a'Kack forallael.

Let ael, kek . Then Noa'NkNa =Na'kas
= Nk, for some k, ek

=2 Neo™ K/N' Na € "/” => KAJ normed.
B K/ wowal  => Nalka =Ne'NkNa e kpy
tor all acG, kek =2 Na''ka = Nk, Yon
some k, 6k =2 u"l:alc;"el/sl:
=> a'ta ek => K wormal
@ Let e lace; NaeT] .
% . sdbgeup ! G}

Show thkat H

®

Nede-, Thone ome uod o ma,uj non-abaliam tl‘u.nflg_
h.oq.{:s -3 bf—nm‘.&- Sleeo, 56 o@ar&ws 106

Blassiteakon of fuite Qroups using siunple 3”“*"
%= Assumie G e amed hh;.\(mbamf
G, # G of lamedonle o> G/g siupl
(m%m.ml mbamf of GJe, is of Hue fon
Rie, , G,eust), V4 G #ce>, Hua
Yake nomal subyonp &, S6, o largest
oals, aud so ou. We will ¢
C=G,26,26,2-.- 2 6,5¢e>
with all coupesition fackon Gifer,, sl
Jordan - Wede Huomerns: Au.& we composihon ses
ave (sowwrplic (counp. fakm tudependet o9 cloce of €)

it

Al *‘*M‘t, s;uu{,to, a,.qf_; ame classifred (1081)
('PVM(’ > \leoeg ?aacg)



