/ Nilpofot qegs and Fike Joelien o UnpS

D'Q\l\ The QSC,OJAOQ(_i ek SRy a'p e~ JfUV\D G- (3

‘ - o < 2 %(_G—\ Z 23\ teT
where Z;&\{Z‘tZ(G/zf'\l (£ 2,26 Le Soe S e G- &
0 'F” 9}«.?5 n \,/Lvt ~ s | W\(VU\PL—Q < zn :—G.

ndpobot
Thinl of Hacr e as @((avS:

yshet it & Tt the cenkir Z[c—\/ petiend ad Sy F

X We eitler yf R WL (CuJ:r te ‘Enwmo o~ &,a.d«:%

reach i (@ua{‘wd(' A Mm;\)‘ - M(W
_va/\- ('Jt_( Coant ocews |

E&ame\n: o Alelinn 3"""‘_(" G ’\“(ﬂau.
I w2 then 2(0) =l the Sa B oA alphs

Pop ZL: I 1G] = pb Hoo & i M»l,wu.
6 g Soe 2 e e n 2 2l
The 2,2 2,, Llwae, of 2,6, then 2,22, 4

So6 on.

fscze 2.2 IF G adp ('b«ﬂ Hen G s sslekl

B 2ot o oahden (b6 26l2)) 1
G 2. Z ZA_‘ = ...z 20 s < S'quNrMJ ;m‘?u :,,,,{-L Mb,\
(;\cbfj‘ 0 |



()
Coc: Fonite p-gods  are sl
Noke Cyde gps & abelan gps S nlpoted gps 2 M‘f‘jﬁ& ﬁ«-;)ﬂf.
AlSa, (\u‘Qa. 'tu 'Zi = {X?i_. \ Xj}i":szi" ‘V‘_‘]C’GE
A R T G

Pop 73 IF G adpoted ad HEG, Hhan N Z K.
P_;L:_' Fo(‘ Sone 'i’ —7}; < H‘, M 2.,“:{—\%

%M; 2"*‘ < A)(}(:U’)

Pl‘clL X€ %;ﬂ . RJ (“) ) Xl\ x’T( l’\—‘ & 2‘\\4 H—- cc Aaj L\(- u\
Thy ¥h'e b ¥reZu = e Nl 5

Cor: IF G 15 alpbdt gt H&G marind, tea H<G,

¥ Tlhe Convesse bdds an  ef o ('s‘_i:\&ﬁ (su_ =/ #Q

As = w-%wQ) Sy s ek l\t(?a‘bvd) and LD mxsz/
Lo <(ll\><hgz- |

Pop 741 IF [Gleoo and PLG is 5oSylay, then Ne(Ny(00)= N ().
P Prl X ¢ N(,(NG(P\\ [lea %N@(P))(‘E Ny = xquQA/‘(P)-

Bax Pa NlP), taw P i He wmigue oSl culye oF NlP)
te, xPx=9 0

-

Def: IF H,lC=G, defe [H, K] :< [k, k]« held, Lek>.
Ni{i\( | A e oto,r,\,g,i Secian G_(’m) - [C'(Q)G'(Q:I_



Pomock:  HaG & [ H]s W

Prop 25 Seytere K< G ad Keleh
itr [o, H] <k

P(: [3 l\]

Then Wies 2(6/k)

-‘L JL\CK VJCG‘ L\@[+<——>3L\K L\J(< '\7(3,(«

& Wk = 2(¢k K,

[
Def® Tl &;u»iam contid Seme, of G G ﬂ~¢ ferhas

G"Lbl ,/L¢>/"‘ ) \'JL‘L/%
L‘l = [Cr, G] ) Ll = EG“, L-:jl TR ka(:[c‘, Ll«.] .
N_cﬁ&; oL ,aG Lo endh k. |

By Pop 25, | Lefle £ 2(6[1,L), el 205 [6) %]

Compe o1 | 2yt = 2(617), ot Lia= (6 L]
Thm 760 G o adpot 0 L(6) = |
PE: (=) Seppere G i r\a\po"c»d—o(: dass ., Then
L=[6LT=]6 2] < 2.,
L, =[G, L)< [G, 2] € 2

*‘—\ar Sgve N

Lk = [(*; Lk-']é [crl zn—kﬂ] < 2 -
Nt Teo widdl magedity Bl Fom Wek = (6 0] <[6,k].

S(V\Q C— §) A:(Pdw' »(:20 > L v

(<=:) SV\Wo\L Lr\:l Qr‘ Sowe N, amj“(-'j ~ e N\l'\l"'\«ﬂ




4
(6 1) Lol = Lo <€2,=26) (fp75)

(G Lan] =Ly <2, . Well sk L 25 ) ank S0 on,

N

C:“'\S(‘;iq- 2‘ =S LA,\\,IZI G\_

NOW Lr\-f = [G’, Ln~l] § [,G‘. L‘n-—?_zl] $ 2;:

Py 1.5 = ‘L,\_lz,/gl < Z‘(Cr/z.) = Z‘z/g' |

Corresp. thn = L,‘qZ, =2, <2, = L,,F Z.
Sl\lvxi(v‘f(fj) [C' Ln_v,] ='Ln-'l < 2’1 :> (SM"N— Vé"ﬂ’\ Al'\-} = a}
ard wdnctively, Lt S e | |

rgj F‘?SV""?{' '{'(W\, C = Lb < Z " _"'—'5 | G‘* V(‘J‘ A.‘(,Po’euj . Q .

PSNZ 7.7 |F H-%K Ree_ m‘lpo'(:ua") 'Huw\ C-=H-)‘K \s (\fl{w"&d.

PL Clewdy, L(G)=£, (14 xL.0).
Segpete L () =L, (8) xL (1<)
Tn LealQ) =[S, L) » L 01] <[y L] <[, 10)
| oL L ()
(B W and k& o nilpbed— of i m &N, resp, T
L= A Nz The 6o bttt g
Py 18 A B g 0 nlestat Ao e
wlarnad dicek peodmd oF s Sylow subps,
PP (&) Easy. |



=) G Ce. A((pow ard P<G be p-Sjlaw, Then
Ne(NelP) = Ne(P) | Lk by Pap 73, Ne[Ne(P) Z Mel0)

w26 Than, M) =¢ = P2G.

Now, Lk Fo, Cobe e distiet aoncrvnd ) be sidyps of G-

(}]) C":PIPL'()A v
(W PG ¥~

G VL SN DI R

\f xeP, , _»]c.P‘ Then xjx“j" C-'P.""e” = XyEYr.

J

Now, tike | #xe P ()([f’ [(u»Pj ;Jaé;B) So
X¢<U/_’3 Ly |
1?3 Thaw C 3/ G'c-:' PnKPZX"'xP:\. ID

fp\’,v\m/l_, .ﬂC m’lpo{&»)“ JOM‘
A Finite Jop- G- s nilpoend if one of e g((a—w\j toardihos L,y

() Zu=6G he some n v the ascend iy covtod serier
o L= N U e’acmq.»:) Condinf  serier
(i) For ead g W< A;J(L), |

(9 By Sfos sibyp of G i poned

M GzProxP (it Sy gvi,dps\

(Vi) Ev*t‘_zn VBTN oo C«L:’p Iy forecd (W H #(:3.



@)

Fiaite abelan 4o f

jroemmpm———

Thea 29 IF G v a ow,_ adelia n gro~p, Hea O i1 o
JM Sum of c:jc(«i Sulr:,(sl Cach af po.'r«L [uwcf- et
eg: Since G o Man' A s m(,mw, ‘(“w\; O e diiec b

Sum o-r .“(‘3 galw WJDPS |
TThoa, we M~y asSume thok lGlt P,

Use  inckuction on |G Rae cone ¢ trwveed.

Pick acG of- PV | O/J._r-, ‘3‘:’ {‘1 -:.,P“) ol ‘e/‘voia {.LSG_
moiwd vt ana>=0‘

Set G, = uea@ Clarm: @, =G,
£ ack, Hen pick an elt x+GeG‘+l6* o~ ok p i, pxeC,.
Say pr=hema € kO > o ‘
Swa pdeds, 0 Px =P = pheptma ()
Nok:  p'ma cladad =0 (e pthetd)

B.,Jr Sina {al =—{>k) P"’“\ , Sev Y"I:_P‘\. (re 74)

Fom (), we hoe pths py- pfma
| = h=px-ma= px-pra= px-ra)eld
Ruk xdG, = X-radi. -
By mevindity of H (H+(emrad)n oy # 0
So, prde some h,t t(¥X-ra)= Sa +0 i it
D fx = chr (Setr)ac WO LY =6,



oo
[33 choie of Y, '(ZXGG,-:—% P'{ (Llc X+Gl has o p in 6’/@,\ '

Rt well now shew thet thw is (‘M(zavsi.'é(e.

IF plt, Hthen *t=up Gr some wel.

NoQ,‘ o= h +t(x=ra) = h & up(x-re) Th +uhe i & (a>- O,ﬁ
Ten, fo suth XCGNGy Con owish, 5o G- H@<a>

opply Tlher % L(_"' .

o |
Thm 700: Seppese G i ahelica)  |6]=p" Qf“ Sore /W* p, o
G=6,&66 66 -UloH e -6l .
\NHTL\ Q.N:L\ G;)' '*(»J (ﬂc,[(z_ aad ‘4 (G ‘ ‘G\'ﬂ( ‘ ! <“-‘J‘S l“"“l

e ol 5 acd . Then r=s and G =l k- leisn
PP Lt H-{xeG: pxle0 -
Fach G haa & Subyy K<G of ordder
(ot H—".K\@Ksz.‘._@)lﬂ-f se  |H]=p"

Somilacly (ul—gpf = pf=pf =D r=g, |
Suppose now tht e is the minl iade o (;(,J) -

Ml > (o] = |

Then ptG= p'Gy,, ® -6 pGe = P*-l#,g@--;@ Pt

T cekmdats Ho o assuapbon Hos -I-LLAMW,} be Hu Sowc
’\vatmr ¢( ﬁw.‘eﬂ—;,



Cor AU (Furkendd Tl of Fonrte Abclin Gongs)
Supse. G- 15 a Fwmike shelixa gp,  wth prima P.<P1<v"<'P:4-i
dvding 16, Thew G=G6 86, whee G & a

Pi-gomp , ad G =[+,~),®~~®;H;)m‘. w[;r ench il). with
Uog eocte ot le Uil e [y 6o end

l)Jf(

I Eek G 5 n Sl s, ans He st gt
Cllaws Rom Thewens 7.9 ¢ 7.0 .

Exomple, Belav, & s cheden.

() Sepsw (617100 =255 Tha G=GxG,, whe
G, s 2-Sla  ark G v S-Sylay Tha G =2, o 1,67,
and G o=,y or Zs @»zf._i | | |
Thwa,  Hhee @ foue dwrun Q, G wp B Caveplisem

2,07,,  4,064,62., 4,62,07,,
(Z) Sl,\“w ‘G! :-P" -C. Sovwe Pm'n—u. P
Tlere ane '(:\YR o ﬁr G- (‘4-‘0 év l‘?é.»\.)!

Z,@Z,@ZS &2,

P

Gglpa ) 71,,3@»74‘, ) sz@ 7[,,1—

: Z?Z®ZP®7ZP ) | o ZP® ZP@DZ" @Z"‘ |



