\o/10 fa 20,

L

Loot {imes - (loseddy el froprapiti:_if= Ty 35 a_finke qoup, p o prwe -

wite  p{16]  Mew JacG, @te sk af =e

Thm!8( lek H N e +wo Afoups,  x: H — Aut (R o hswomorphicwm
omd H XN —pnN } hen = Q,.(k))(v\) 1AL Cow(e.apoud\“u\é) acton

Than * (Nx M) N> H) = NxH o (nh) % (0 ) =(n (hye 1) ,\nka
s an amoclabve biavy operalion thak moles VXM MRy o

geoup  ( demoted by N W or by N W, W)
Moveouwer AN xiey &N  ond  ANxiey <1(N7<1Hj.

& M= GLRY N= R Hoh ow(R'4) by Acv= Av
(A % (Va, ALY = (u+ Ay, AA)

We haxje an  ingtchve Lnowommp\/\;cm
‘f

( RN GL(x,R) —— GL{n+, IR)

< (omr= (AY)

Clnede - o (v, A) G (v, A)= (%)(ﬁ}l?)t(f.i\;\, AN:\N )

————

R4 GLINRY — (ond G (R 3GLmMRY) € GL(x1IR)
s called Tws & oup a{___q_ﬂ:‘ue_, froms format’ons @) IRM

£ O < GLMR),  so IR X O < R X GLHR)
R™ 1 Ofn) = EMCQ\)

Tha Soup of ri&?d_mo{ta%

the Eumclideanm qrownp.

(ak.a E.someff-“ed) &f f/&”‘)

C - e
M‘\ : Wek  (®,e) 4o (ew e, |Nok  aelim) =(arh) (,A'n:.)\
Thow ¥ 0,0) € NxH onan n B | ORI YN

(2,03 % (n@) = (& femn), ea) = (n.)




\QR,2

Lh]a)x'(,e;el\ ‘-—kY\ (CUQ)) ae) —_T (_he_)&)z(m,&) ‘.
A€ = e = & Since /k(&j‘.N"’l\/ x o hovmonorphisn .

(2)  (omocichiviky d %)
(0,00 % (1,8)) % (ns,az) = (n (Qon, )y AQa)*(4y,a,) =
= (M (0D |(01 O)en3) ) (@ a3 ) o3 ) while
(O, &) = (a8 % (h3,a3) = (0, )) * (“2.@2' "), 0, G5)
:Ln\ (Q1 ° K V\z'inY‘,&\)) oY (220;) )
=(n o (en) (O (Qeng)), (@) as)
= (O e (ﬂz (42 13)) )) (@12} a3 = (n (O l'\z)(.@"qﬂ‘“s\) 0,a2) 65

() (Iwvevsus )

(s (@le n at) = (n(asla ), ad) = (h(ad!) W), e)
= (rfgen), @) =0T e)=(e ey
gl\ﬂ'\;\m.(\l‘é_
(&' 1 &) s (na) = (@0 Y@ en), dTa) = (S (1

= (F're,e) =(ge) ((sme  bee = up(n=e  VbeH )

Nowe . & won, N (M @) 3 (nz, @) =(N (e h,) je€ )~ qin,, o)
Howe vl — N H Rl = (heY, ¢ om(vgedhve ) ho o paoqghl om
o~d  e(nN)Y= Alxdg
Swlowly  dabel (& a)x (eb)= (@ (@ee),ab) = (ee ,ab) =(e,ab)
= H & @auxH < N XH,

Fuadly  (e,ayx (ne)x (g,a5'= ((a-n),0e)x (ose, o)
= (@, o) ke.,o\\ (Oenjaee), aa™) —\Q'"‘ ,2)

= Nxgey 4 Q\/xw\) ond Comgugahor by elomesh o H e desxh
recovers Tue, ackon b H ow &/ [



4.3

Dy fow Theorems

R!lcal/l A Do G ach Ohd-a-o,f{ bﬁ‘ Cand'.uoaﬁ’nh L Qe %11{“
Zo[_m\;aﬂp,wﬂé fhere & o howmonorphicwm
c: G —Au(6) , 3 S, Coxli= axg)

Mok €5 buw)= qies )3 = G Ro{IQ = G0 Cylad
S C o homoworphicem,

N.Q)i. F H<G. ond ¢ G— G i om somaplusm e € & A w6,
e (Q(H] [ Sk’onup v e od Q’H 'H— @(H)
(§ G (SOMmOrplni s,
ATNTY JaeG ¥ M <G Q%U-_\__\ & o suhaoup 4 G
fgowvorf\fu‘_c o H Wle  Nrire %HE{\ A Ca ().

D_%L- Lok G JD-L S ADR, H,,hL< G o Obnd_ui}e&ﬂ su\oareng&
L 3%€G s éH,Qe;‘ ~ N

_EA lw & d v oy WwWo r-cyced 0,7 ¢ ¥ TS a~d TS
UNR COV\&VQNEL EANTS 3 prt Sitr usk " T :_/an‘/«\"‘.
medf\ ' _/U*-(. ?4- - t‘w)/;‘ = (.'L)p.u) )= - ‘:/.4(()\ \

Deflnhon  Tha normedizor of o Sub g rOup H of o gowg G w»
N () = 41 3e¢G ) gt =HS,

Nole A (M) & o subgoup o} G
This con be eifor chacked d«:re,d‘lg or we con obstrvue i
G ok ow M stk W(E) of subseh £ G by
@ g S = aSat (= ¢g(8)
ond K (M) = Stb(R)  dor T adven &),



9.4

Debnhon Lt G b o fude noup, p prime, 16) = ¢ m
S gc&(p“,m\=\ (P"\ » fla mox power »f P flek dovidey IG\)
A subarowp N<6 s a p-subacoup ff 1M1= p% GBr sowa kew
A Su.\)arbuf PG % « p- %yl.bud Su\oﬁmwp [ [P\t\o“
(e, P © o p-sbamup 4 posimal size)

Theo rom L Sylow theotews #1,2 ond 3 Lok G \aeq,{«wle\yowp ;P prvet
p| lG].
N i P"“l |Gl Awens Here W a Subo SOMAp H"L G wnth ]H]= P'L
(In parbnlar p-Sylow sdogrowpsf G emist,
2y hek H<G ke & p-subacowp | P<G "sa-%y(bw sub g rewp.
T FaelG o+ aHa' ¢ P
ln particuler any fwo p-Sylow G.M\oﬁrmp;( are Conyuaate
2y leb ng = # o pk—gylowbuhir‘oup& f 6, P<G& p-Yhw ¢ebgrowp.
Thoe @) we || G/PI
(i) nP =4 med P
WY np =[G/ A (P)) whve on before
IU(’ (’P\ =~ fle norwealizonr 01 P o Q,



