Lecture 18: Finite nilpotent groups

Monday, November 6, 2017 10:58 AM

I the previons kclure coe prved: HEG = HENGH) @ G is

m'l”Pc‘PeY\‘[,‘-
Com\\o«ﬂ . Suppose G is o Finide n.‘lPo{ewl' ap-s and TeSalT(G_).

Then T« G
B: 0o hove seen thab N (@)= Ng ). So by the previous
Propositon, NP = G; Fhis mems P<G. ®
Fropositen Sugpose. & s o Finfte nifpobent groug. Ther
¥eligl, there s a untpe Sfoco T-s.uLa? T‘\’ and

Go TI T‘r .

t I

. Qe have a‘mo\o(a ?mveJ that anﬂ Séloo\) - SMLS\D is Ndael .

Siree 38‘% ﬁ-mka?s ave canabxgork , thee is a vm\b\ue Sniooo
?— SU\LBT g > usfrvcd the -?olloawa lewmma , ore Gin clec&wae ‘ere, c\au'm.

Lemme Suppse N, -, N, 4G ond 3¢J(\N{|,(N3-\3=;L. “Then
N x Nx XN, o N\'Nﬁf""N\l
Gy Ray -y XY % Kan Xy
M. We Ywe@ec& La l'mluc\:\bn on k. The bose arnse is trivial -
“The. induchin Sbs? 'Ba the. indachon kaFoH\eS\‘s, N‘x---XNk’: Nt"'Nk

(‘X‘\) 0 K~ ‘)(l...Jxk
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k
In parbiular, \M(“-"Nk\="[;I‘IN,-\- Hence QEROIN 1o [N N )=
\—6% N:’_'N\""'Ny_' ?)o NnNR-H:i 0\\'\(:[ NQG\"

NQG‘, NMQG = [N)Nh+|]§ N(\ Nh:-\-\ =i —mﬁft?ar&, N COomm .

corth Ny - Leb <p: NxNpu = & ;) P(x, %, ) =X Rt ~T‘!\e‘f\

/
e &b (0 K N k] V) = o (X ,‘x,‘,ﬂka;‘ Y= xodx, %

/
= XX X% = e xxy,) ENGY /?(H_(

S
- (N D=1 = 'x"‘ki =1 = x=x,eNaN, 4=1

|om <'> = N-N‘&ﬂ ) and ‘H\e daim %UO&\S
H;o‘fos{'li'\m\ A Finde -9 T is ni‘?o'kn‘l'-

a

TR |? Zi C.'h:[:?, then CP/Z-CP\ is o nonatnvial Pinte

- % So ZCP/Z‘ Cﬂ) N hm\—‘}?h\u'ml ; Hhis IM\>II€5 ZI- P éZ‘S‘F\
ince P is P e, dc st Z‘__C.P\=pp. L]

rorfosrhon Swrfose. Q\“;--., G are nf"ra‘i;en'\: 8\:5 “Then

G\'\X"'XGW._ is nl.l‘FOJ(?ﬁf\-\f_ ’
Exerc. '56 irduckhion on 4[ shoes Hhet
V) (GaxxG ) = WGy x - xV Gy
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Theorewn . A Biite %er G s m‘l‘:o-\::n'\? i and on(a s

o~ Atrer:i"?m:lmc\' O-P- T—arbwrs-
(TThis is o SUmmary oA 'He,?mvfms Tm?osﬁh'ons D)

(Pf@E)si‘l‘lbn. A -ﬁn‘n({e %mw\n S n(|\>o-l:en{' \'P- amcl cm|6 Ea ever%

moXimal mbﬂ? (s notinal .

2. ) Suppse MEG s o moxind subgy . Since & s
1ii\>o{ven'b N.CH) Z2M. fis M 5 a mostimal Sukamuf, coe fae-‘[‘
thet  N.(M)= G ; Hhis mens MG

) 1t is erough o prove that uny Sfocs p-subgo 13 namal oy
So let P be @ Syfocs psubgp; and  suppose o the cortrary that

PAG. Hence NC_CP) is o proper Suka-f.—ﬁ\aeewa there is

Qa mo\ximn[ SML’SP M oolu‘cl\ Con“'u\'ns NQ‘CP\ 0y A &"Lﬁf fBa the
as:um"rl,‘lbn Mqu 'Ahc( (.ESM S a Salm ?—sul:jfa-{). M.

So G= NG\-CP\ H) ‘H\l’s s a cw‘krv\c[(c'lnbn Gs NGSP) M:M .
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