b2, Sbprowps , Gouels and Inbices , Quobionk Grovps .

A). ’:;f a Mm""‘f’q subeek H o} LWG‘ w  clowed unlbﬁm]ucé{:
Tha  Rebentivn  dnd NJCrLchmG', ¢ﬁrhmqwm¢tzm

!~

it For la prowp laws I, ad I Kol i G and Hircfore certniid,
Lld  alho e B Suck o subick o calld a Subgrowp of 6. The sidy
of F«r&ujar&rouf » [4\!-50(7 bound “p wit e mevcv and .ﬂf..}] o
He JW’W Ky endain .

Lt H be a subgrowp o G a“a&@«eH. Then &' € H and
so ool!l= 1 €H. Every ler—&rouf H o & wdama Ko unil elemek
4 G and Mo v ab Mo Same lie Ko wil elemet o H. Sica
1= 1.1 =1, K wib elimenk laken by belf @ a sibgrews , He
wnil subprop o G We o not meed b make a pedukic difickon
bebicen Ho wbwiofeaummtw,&mf which Kea 1
w s sob element . _

[ lemmzt bt (B)ren b oy fruidy ¢ Sibgeops 7
H—~nH,\

SR B swé»g,m..;m

oo H condnia 1 a.J o & b not emf;g Ad b ahenids Ib.
fvmafl doaare ;:N—)xa—&u ﬁm He Jrgmuf: A, .
Noh/uﬁnubncgb,,o}&:.sﬁx&Ywm%m&

XnY.




—

BY. Lt X be any sbuck of 6. Ta ibimeckon of ol Ho subproups
g & ik wdai. X W a[lafb.._ml»m‘f genwrale) by X aud
cillin (XY W b Mo soallat sibgrop o & ik odiia X.
Lenma 2.2 [{X} cméo(ﬁ f b elemeds o4 G whidh are
-'-Xf—i‘i‘wvlféu P lcul'mum? as &/bro}\q.e,é.oi.-cw o lhe
et L o XL
Nere XUY o Mo unon of e Sebs X and Y and comish of all
e&@&%éab?é%ab&ubmq«&u(’mn&. OLW!,
(K] ot condain all prohecls of clemenks of XUXT. Bub lhe sk o
all such produds w clemed wilh reopeck & midlplication | and aleo by
PE Gk reopedk B aversion o Mence ko a subgroup  codainag X,
wd coduied a (X} Teefrwe & crinciden wilt XX} by defiikion.
AF H, KL, .~ e Ju.l,gfp‘.f‘ o4 G, Men {HukuvulLv.---}
o wnually wilb YH K Ly}, € b e gon o H KL, - ; Ik
Snadleot 3% which conduns Hom all,
i P(§,9,---) @ «,brvro-aihalv’ﬂvv(m-lﬂ, cerbain elomek ¥,7,-
o4 a prowp , B (F.9,-- 5 P -] doole Ko slgroup genaled
oy all §,7,-~r fw whick P(f,'),-——) o True .

A sdoek X of « group G such hat (XY =G & clld «
Sk of qunebors of G. Suck o sk can wowslly be choen i many
cHoenk ways . X=G i alwn?. A-/:miﬁ(-. cl\m.'q-.

A prop irhid o be pronbt by o singl wlemank o' calld

(B ad 13 Shows Rab Ko comsioh of all fa povers ™ o F.
M=0, £/, £ 2, - 5',"% Shouse %Ao kot oll ujc[.:c 8’""7’“ are




e~

C). [} 6 b agrop, [6] o called e ooder o 6. Unless te codrary
oo st ded | Ml growps  comsidued Ul be fuiile . Te &, H#e ooder of
{§} o «Joo called Mfe ocder o4 F.

Let H be o sibgrows of 6. The sebi HY wilt Fe G we calld
lte cvels of H ue G. | X io any Subiek of 6, Be seb HX &
!sicunmof«urfaanunhrojmbﬁofG- and Mo numher i
denoldd by [HX : H|, Thic ncbakion o Juoffid by
Lemma 203 Diabick coschs of H i G Awe no ommon comert .
[HX) = [HX: HI. IH] fo ang st X o G

Poog: Lk e HF. Thn Y=} bt g€ H. HNece §=5'7 ¢H]
G e H. But H cobure L add s closed wilh veopeck b mudbiylicks
Henee HH=H and so Hf = HY. Tloefoe i biro cosch HF ad HY'
fave am elomek T on Common , MKy both concide bt HY. By 16,
JHgl = Il fom all Fe G ad %o IHX[= |HX:H].[H] by Sfiihion 1
[HX].

01\114!"«’!7 G=H6G. e rmudbe [6:HI t’oﬂbw’\uﬂ‘wof—
wsci o H i G [ b called He wdax of H 2 6. An iamdad
CW%J:(%‘Z*S w ‘
| Tesven 224 Let H be a sulgrowp of 6. TRem [6]=16:HI. [H] .
;“ﬁ;@ oodis op H and aleo b idinin 6 diide e ocdr 4 6. F
)

I poticdar, lta ordi o every elemenk of G Sinde 6],
’F’_Dj_ﬂw treovem o uou-l{, R»d"v\“d'b’?l.,l-a‘m‘z 1736-1813. For
cjoécc. growps , & mv‘wf&wmdf WW o
| Heovem 25 Lok G =¥} he « cyelic group of order n. Tew
,71 dermernka of G ae 1 ¥, %%, - LI ad =1, for  2ach
?MW&#P\,‘ G-'/uamadmlyms%uf#arloi
CE4] - il el £ 8 VA TV e
0;,’, a C;,o&.c. &wouf are cdc&c
Nob Mok §* i Mo fask posibise power o § u/luc.( o egpk & 1
s ad oty N wmaliphe g al §RE g ed by

vz .

R e P




{=m med n, Fx/témm,mw&rnof.mcgc&cwffja%
culles Mo pecisd of §.

S“?ﬁ”/“""‘" FeZ(X), aud b x eX. Broa lte lal poadne ‘;lg«

such lkakt x¥T=oc | fen He elewenhs 3, x¥, x¥T', ... xT ) we all
dotack . They from a eyl of & of ondes 7. Jf y=xFl, Me
cele g, g8, s YT diffes frm Bl only sugie Superficially
/,:% contfara ﬁul«urcwfx&,h:g%cﬂo&:cwﬁr,k
cycles |, Moy we & le comsidued Be same. On fii u.&ai‘ank;d X
ciial:n},t‘ojcluoff codain no Commen @me . The n elements o X
7’%—»&:,.,& a  Cerfain uuawLu-«’f Cyc[z&cfzwﬂc‘mw:%d&‘,m;t
/b He orders of Mese cyclea are ¥, vy, oo Tk Mo = Z7 .
Ta rumbers 5, oo T are He parls of a /»-wtffw; 4 and He
parlilion o called He cyde-bpe of Ho permibation §.  Obrisusfy
He ordem or perisd of § & Ko ladd common mulliple o Be onlers of
i c:,cju Nob Rak fliw Lc.m., Nindea n! /l.c.welu-oj S(X) .

/é- a  pastibion codam m, ,bu(itf/ul. & 1, M,_}mr(zz.Vul(xz

ad b on, U b wuadly denstd by He fydol (47'272) . M o a
fv«vﬁh}» oF He namber m, + 2m, + 3mz + ---




G

e

{5} mmvﬂﬂald LeéK&aJuL-gm?ofﬂbMG A subset T
B of & whedd condama exa.r,ﬂy one element f-o».{a.ol\ cosel ot K u &

uW«-’meW&'KaG Nowfu.)t,‘d-'/){.,.(a...g_

ngLb&WWy%bJ«#LMM

" Now bt

H=H, < H, =< < H -6

& chain of Subgroups of G each cofauad # Ko next. (Hewe
X<V means Mat Boe seb X i a propec pavt of le seb )

o GHees

/

v

| Llemmanb (6 HI = T IH:: Hefl.

vaoj’- B:j o hnoline We Mmay assume =2 S“f’[""‘- HKen BRat K
b a Sbgrows of G confaimiia H. At T be a famvenal & K6
axd & S be o Tramevernal & H w K,
So lak G =HST., [l [G:H| =

fuﬂ:m Kokt 97T, awd 07T,
eSS, weT, ¢=/,2 ., T
whick io

So “Cl'zT

IsTI=Isl-IT) .
e w K Same cosel of H , whve

v, 0y €eH ad s %7 e Hog
condamed n K simce S=K, H=< K.

Simce | & Tramsversel & K.
nd o T =0, Smca S

Hence T, ' € K awd
I follows fonk @ o5’ € H

" ! o hansverndd & H. Tho we odfain
(6 :H] = ISTI =1IS]. |TI. St [SI=|K:H| «d ITI
resdlt follrws . Nobe Hat ST v a framvend & H o G

mwwvl+mwvmaLkmuJW be wied o-umfcwruchm.
n[i 9 & anm Waﬂb»c&’fﬂln:bm; D‘L&MAJ n a Sel X, e X S’/’lsb wt
Be wuncown of « Aumber of Nejovnk """“‘1'5 Sabseli , Be 0)- classes , eack
0’3,4. which  conaials of all x € X ton.:./.\luut @u.&r’( & deii f‘)'ce) elomet

X A Tramoversal & Ha g-clusies i any subsel of X whick eodains fuot
Ll "f~-~~L¢._J' fn’»vtdu:‘ al-stlwuu ‘




(F) The product HK of bire Subgroups H oad K i confaced & but
T wwelly  ditick o Mo joun (H,KY. T i ome of e more
awkwrard facls of froup Masy . Sice H and K bett coudain 1,
HK  condaima botk H awd K. Hemee HK = {H,K} U and odyig
T HK o a J-J»Srwya For Be fleve io “J":“P&' cnliron -
| Lemma 23 HK o a sdgow i ad ol f HK=KH.
Frogp : Suppre HK & o subgroup. Tan HK = HKY = K'H'=KH .
Comotrnely , b HK=KH. Ren {HK)'= K'H' = KH = HK an)
HKYHKY = H(KHY K = H(HKYK = HH)(KKY =HK ., So HK & cloved
WAL mlxccl: 5 awertton and nnwu‘\rl-.uiw : U b a Ju,l)jrouf.
Turo J-.Lxm.f; H ad K for wheh HK=KH are called permubaible
Thio  does not wiply Mat Heir elemenks commue. Ue aloo call Lo
Sicls X and Y of & group pemubadle Y XY=YX.
which  ase permunkadle wilk every sukael These are called normal
{Lﬁm& AWM«J%H#&MG'JMJLLLL
WJW.iGd‘baumrym)Jwﬂiqb.tu
Hf = EH
for dl ¢ 6. New (A '= §77H = j'H. Seb of lhe form §H
Witk Fe G may Kirefoe bo called iverse wrich of H in G Too dinkelct

horerar. cadels of H Lave no comme demank. The Cvnsv"wwa'H &
e normad m G i ltn.Cﬁz(iojHulG' skall be MHe Sama as fte
mvere coseli | WLMM&M‘;




IE S:ww& be read "H i a nermal J-v‘fnhlf 46‘" or ’}/&AM Py
T A fudemedid fack W stled o
j Thessem 208, Leb H <2 G, Then
| HEY' = Hy™"  ad (HE)HY) = HEy
for Al 5 ad ) & 6. The st G/H whose lomenks are Be cosch of H
Gbmw,/éuc&éngwﬁutmaj—Glj
for HE)'= @ ¥'H=HY' ad HEHy = HHEp = Hyp. Theao
ﬂ%&&;ﬂ Show kol G/H & closed walk m/uel: b irerscon and malliplication
Laws T ad T hotd ﬁrar‘J‘anMq-G- Arfw(uo:llr,mm(,
oy b Hat (R e HI)(HEY'= HEHE = HEE "= H  for alk
£e 6 ad H(Hg) = Hp=Hy)H for Al e 6. Thio T Lov Al
“w G/H . So 6/H i a group whose unik element i le subgrowp H
ofw&’l 71:. unil J’-J»&muf% 6/H »\Mﬁﬂ:ml,ri.hé] ML(? H/H .
unl sabgoup L o G o momal L G ad G/L sed wot be
&&A&MM from 6 Lta,% We obo have 696 ad G/6 i o
MW Maﬁmcw
If G[hamhmllwlrxruuf;o&rmawiad@utuw
Suple . for axample , Y 6] =p b o proe, fhen 6 =A3Y for
W§=i=f.»;\(‘rly_z# SoGiocvo&c.a«J"uMSwL&rouf
b all olfr lKam 1 oud &, The diceery amd sE¥y of siple groups

to-vfuufi. orcler s ome of e mosk w[iuob-a, Lntal-ol?\nt't’\{{ta.lb

porh o} grop Forg .
By wwy of cofrmal , i an Abelian group every Subgrmp o normal.
Quotn;d:m: H/K,w{ucﬂégswtxf'uf-ququH,
we called Sechiona o G, fllrring WDedandt.  Their sbdy o an
coscnkidd Sjunck & Mo iveabigation of Mo sbgroups o 6




	Hall_006
	Hall_007
	Hall_008
	Hall_009
	Hall_010
	Hall_011
	Hall_012

