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Gz H: o ot &y Wi o i, and 5o Sz m(GLH).
(G, H) o fe mimeied lngll o o« :mfamG-&‘ﬁ
Teorem 11-1 Let H and K b sulmormal w G. Then V={H,K
P orgt

F»ﬂzﬁ : S‘yﬁ}:m -ﬁf.ré Aat H<) T. Wew K noemalizes nok on-@ H
bk oo y by Gductin on i, every G H; ¢ Mo caromical Serdea (4
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By e wbechin on o, Al e greups M=(HY 0T AT Gl
Ev it :am sdmormal i H, and hence w G . Tio follows by dduction
o M, fswé Pr « cibdl doice o Be ¥, M=H. Henca. H Sba G,
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4 NG, Hen H sk A6 &y b2 @) . Suica WG clar 6, K follows
Hat H sbw G, Thae Ho silnorwmal wlpolenk Subproups of & ae
precisel, fe I&W o Ho Fltis subgroup of G

Deosem -2 (1) Leb H sbn G and b P he a Slow psdprouy ¢
G. Ren HAP & a Sylos pesibproup o H.
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K:6]= K« {5, H3]. I, H,}: Q] ad both Hese facdinm are fm&f
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D). Le M=d6 b Mo sonisiiple rabied o G an) b HslnG, go Hat
H=H, < H, <o --- < H. =6, @)
Thew Mg = H = HonM by 8091 G) and M sbn 6. Hewce Mg o a
diicck fackor o M by 8916) and we may Swppose Mok M e M diieck
product of Mo, ad Ny for eadh =i 2,50, Shee H normalises
bt My and Moy, K sol ahie mormalize Ng. Buk [H,N]<[H,,, H]
ey ad o [H NJ = Moo Hei=14. [f N=NN - Ny, we Han
Lave [H Nl =1 ad M=AG o o diieck prdack ¢ M,=4H and W,
Sice My b Solemple , & o char b N=Mn C ).
Gonnider raxt Mo cace w whid M"—'O;G- w l wliranchion q,da
Syl posubgmps o 6. Thw Mg = Mol = GH: by s.92. Lt K=d%
le Mo s‘uﬁfgw ‘g‘ewa@ L:; Ha f’—-elcmewﬁ g H. Now M=M, and
LM JHT S My for cack &) as i Mo Semisiiple cace. Monce [M,K]<H,
Suppose Mok fov Some & >0, we have [M,KI< M, bt [M KT &H,.,.
Then we can chovse « € M o Sak [, K] M_,. If E,9ekK,
we have FRNSYIMALAM [§9,«) = L§,«37L[9,«T b 7#16). Now
LE,o] €My by hypelizas | and S0 [§.,9) € Mooy Hence la nmappina,
E=> [« M,_, (FeK) o «(WX&W%K wbh e p-group
MMy o Bk K= HP ad o K hao no guokienk pogrous otter
an K/K., Mw e kemel of Heo I‘-WM%@:WML’L&K and
So [K,&) = Mo, , Jud o a codrabidise . 16 follows ot [M,K<M,,
. No wre have proved
j  Thewsom 1103 Lk H be a subnoral sibprop of G, Then
[() 6 & He diect produck of SH it 46 A C (H) .
[&7;" For Quty prie p, [O;G,Hof’]s G H.
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)] Lewma fo81 L& H K, L, M he Sibproups o a growp G sudk
EM [th'} < L ad CG WM T [Kl=< ,91_1“"” Ml
Giben o € K consider Ko mappuiy ko : & — [5,«]  (§¢H).
T o a wsz;mo og, Hwts L. If {36/( , we have Al)= /l(IB) "of-
4 §5=tP frall Fe H, e Y «f7 ¢ Cu(H). TRe number

Qaa @“"‘d b‘r
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&, G, Ay e eack S o eller S or G for Gome priep
So Mok we Aave
l=L, <L, < - <L, =H
and Lig = ;.fi (H med L (E=/, 2, «-3n) .
Mere = Qa&’,‘mw@w&'/h (eugiio,l Jdnf.uniuoéH and So
n < R Ywmiﬁonmdmﬁi Ié"““&fé"‘"’
L=Kko< K, < --. <K,=K
by e eppatima K =0 (6 mod Kooy, Han by 892 we have
ﬁrea.cii,-l,?.,—o-,n. /éN-:Hm') we Aave
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ke =< (v‘é(:_,‘g) c L;, Netr]; awd So L\y twdaction on {, h=k, < f(4,e)
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eliment (4 i RoyQ. Won T cadrmbizes HP, sice T€ M;0ud f aboo
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{le me«:le., W uf’- C,. {_H)a_i e M muot be a f'—gro-wf, and ﬁenu.MSK‘__,,
& g eane , HW3E) and lick W He VM A‘j ‘S(k&,’ﬁ)‘ké_’; and So
by adiction o i, we fuid ks FR), @ bound dependiis oly on L. Fice

H=<K, we eho fawe GQKY=1 &d Fmee [6] = k!l Thio we odfuna

/ evere 11:63 Lk H be sikwsrmal o G and bt G =1, Then
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(F). Lt H=H, be a.m;.uiﬂi sH=1 .
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