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l. (pvklon

Pclrrt-fqllo,'
fruivr) CoUeAe
Joftlo45\9gt+

.f3^i$ cau.r.lq is €c,vrtl€,t/lff,- tlir,{r thc, lo^onc p,opefirq
a[ ,Fvi,+€- ,afastfqXl €vq^?S. Gnorr{s ehouk], O-trla,ttr U
9cr* aA agbir^A ow g"a^flaa"l^g, i$ nererc.l{ ftt4R^4^^RfrcE:

ne, Repreu,r,tlro}{-* aheoq cou'/e dzalb r'rri,t& ahsaiar.tr
tnteor vePvgaAr*a*ipl^s laqi.rvirrg wi{^ 4 sFce, ail,rnsn'toaais
qno ^1^s q'o\rlp ttsef;1, 

"*n^l 4s .W,t- Foc+ 4 Sqlohrs -lteonn:
r,re,9ra[], catrpld.crf rcprrcae^ntoJnhU lcqnr.A^g

o.liun" l&e unAs&yu$ *'F + tt^€, eo,^f .

R€€^6$ tfu,e. dot{/r,Uo}o^D .{ Orup, O,ruphDn^dmv$tNt
b.^h6o.^p, rrp*l o,l" srtngro,r4, tcrv\€t ,,evofuvtb, ta144e .&rGf.

@tt*, sulq.oup ytitto*U, b$ *s\^14!€bl etc. A\60 {^.€'
hUc rc^oulj< t\^o.E,- &e o-r+l yn6*rogorga'Brvt 0'.4+H
ub lt\.rl^t<, Q/t<et) = Snt,0 S H ('S,vst ltovraorpt'tBrn t[,'cov'grt\.
n^9/t it N,M { Gr <^rinl, N S}v\ f4^u^ AllN € e4{
o,r\d 

' 
G/t^ 2. C<,/N )./ ( rurZru ) (secsna isovrr.rh,rn"); iadOea

furL raoor,tql sufaQ'ouaas * A/|J an e.xO*A'tl d[ tli\& ,{ofi^

M/N, No,r, &&iile [rnp*-stor',aarnd,1 o rycr9glg1rCea4 +
Ao^.ts .lo lse a- d.io^g^ro,mt 4 i*cLusio"ra a[sutagru6s:
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K4 KH <E
(!V\€,e K4 G . Tl^€^/\ KnH4 t-t or/\cl anrcL 'tl^e

auOfprrls , KH./K o.^^Ct $ /Kn H ,- a)re isora,rorp\ic firuUal
isovnr.llu).

A subgrcup K< G is cfaarante,fift\c. lr,ron-sgo.raarrd
noUelion: K(G I i^g &. ar€4A anrJaortrarpt4i,€{\4 u:69G,
l(c. = K . lluls K is d4inld" irl a.. utet r,,otaicln alpendl
Ov\tty ow ,$e aAshac,C g$oup *urtue d e c,u/d

yrn'V ort hour it a.cf;s or on roryed, plrM1lrtis C{ CU-
T|,\s^ l,Gie , tllKaaa HtG (rarih€. r\p{^^o.ii,${)
ard HaK4e + l{gc, Erarnspa incfud.o Z(&\.Cr' a$d



6Pt-

Ar,$ rnornrn[ fu\o* suhqvula A A'u^P
{5gs$g i$ Le are

sub6wu+B j t{^is
ar siryutp\g grcu+.
S,oulp 

.\s C&Llld

oCC^r.rS iS G [s ar
A@"tl.t

lS 6c\id, to ve,
i'les o|^J4a ctaarartdslic-
dWf* porrJar of
sinrpr,e ftlaeLerr,r,

Abeliari.

2. ftnnur,tarim actiots

Aw gAeEA o* * q'urp G crvt a. €€ti X is o-
fir'r,clton cr: XTG"DX sucla{!s.! (x,llc,- t<. ord(69}*'h)ot
=(r,qh)u &.aff xeX; qlteG.'Thi's d4&M0a 4 taor'uornorp&m
d:GlSgumrOt) wltl,re e6vio.r.s rru{. Avt a€Ittolt s &iltftC
iS d is unje<$'re a$d, fiausih:\iq if, Vx,yeXSgeG:(x,g)c=5.
{leulu.aftg rrrne xg fo. Crr,q)e. .[hc o:d,oili o4 NeX
is xG-- txq.: geGI al^d" rl,\a stejai,lircr is Stsab6(x)=
lgeA r xg=il. G ac.r<, brarasiti^r{A if( {l^4. o.bnt q
a.,.giverr poi.nl i5 .t1^& w\^o\C s€l / 4 f &s a &XgA-Qd4!
( 

-ste.rao,&)--G. 
Soup <or'e should- W. hlrc€'^ artnaelr,

re{ed.g 'totl^o. skaroiulser I -, >veE" &. AgX,
Sbab.ce)= tgee: a'g€A Va-eAl.

n^ar€, is a) di/Vt Co'tr€opondur(€ W,r@y\
staloibrofs qt So'lvrls 

'uA a- porvrrsfiaflon art'io* at -d" sulqury
c{-o'guo\rp. Ot€a.rq Shbc(x)sG , btrl. oJan i+ +ts6
co,^atto7 Aic pelrr,ul.Er.Ftp^ or,b$*n q{ G o* *lnc rQt'rt -
coet of }l bg rrbt^t vuU/cpttt<afio'r, .{laelr U =Stala e(t0.
lcrs uJe,, vq\ra Laafo,^qels l4aeorqn: k&l = lG: Sto.bqC*Ii.
ow.ot po'vnts in ,the orbifi cowelpovrd to oqiugaleo of
/Ora su\rrcuf : ;+ tg=y l1^9A g-rStab6(l)q = Stelqs,Cs).

Wbtuu tu @u-? acls .ow ltsef& bg coqu64.kioil,
tue sfi2triukr 4 a. subse! X ii aollld its gpgggltlgf :

Nc,Cx) = tg, q1xg€X VxeXl

{l,r,ls vnvu.rt $ot bE cd\Atsl€d. rl il{n" t4no c.c,nfrol,i,ser I
Ce(x) = l.gr q' 'xg-- x VxeY I

atl^j"cfa b S^e WuPL o! ur,e atctr, * o!, Nc.CX) o,'r X,
I Cc'U)<Nc,U). IG:NG-(.X)I is tlao nr.uvuaaref
+uaraga.tes op X ra G. 

-I$-USG, 
l-l { Na(,H) i v',,o'neovan

i$ 
- 

H? J<G 
' 
)fi\e.^/\ T< NG(H),

Fi.no.llq, iS HgG ar'*trr tfr:Yt\=,,t nu +tpnk
K4G alifia. tcEt+<e orro. tG:Ktlnl 1-11{yt G/r€Sn).
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3. p:T-oug5

lek A ae- o- .fwd"@ +p"+ q ordor ropl'd', pf'";
*4^c*1" o, gdegLftggbqsg$e .{ e ts & sulo€wup o{- ordOtt

F,t' S$"rE 'ttibrertvti *oP 4^a.b

6) q$oro Ps\^b€{rot$ exisg fo. @d* P
(ii) Oug bluo S$.* g-strlryoups ate. ur"5t44r-e
(iii) 0^s, vwwlvda- * r\grtr Le @n€nrg,Ur tD I vtnd' P.

O€ coux:€,, Qivevu, (i) o.rul, ^dD, It^n' tnrun&er op 9$otl P-
-sutoqro,^ps - t3 lG..N6r(Syr ) | , tr?herg lJe is a1*3 :S"h
suroq,rc{P ,
tu^rsL d,cvid,e, I a: sgp I , burT &i6 K ]'ltu'f 4ru6^r@tt si"r,e,
SV" = Nc.CSye) < G. Thi6 drr'es sbrung rerbrtctilons ou\ 'U^€,

t*SCUe @ oS gvat+s. (1o€{tl€. o.lAo nn61'b q a
,t^ere, i> onlg q\€, S$oul p-suloryoup $,^uv ib is vr,orrvtal-
(,4ld.'in" &ab dt'oxuxm-ts-bts.).

A qsoq$ o$ onCorr f 
'rs caA€& q", P-gvgrS, Fovrru

c\g^06 eOlUnUb't , tt'rf- c€rlb/P. et- S\CJ^, Or qrctrf vvtlllb

notl,ffiYtil., W 1149re, ts q- scfrQB

t 'Qo <

aast&n *. M+ is' €*SF
Wbe€ + W ++e€€*i'€ry #, giran bq
G*, /GtE LG/G;), {l^^i, ks UIIH. {1^e sePgf

@,ulf:al, 6,€/ipS at\d- rlP, Snttl,t, W. -frItdl,A^q ib Un" vll,ot€
llJa u^qJ @ coir,ctlrrde ld^"f {^€re

a,fg sr.rbgou+s o$ o'fcbr Pi , of tS ol , t,,r t"th Pi€ pi+t

oP crurr*, Eb.qotlorrn td,url.,htPt{ lA^ab W plrct a^a"
Cr t\CIl arri/ d!fienl 

'o{ 
ocdor p:tExcrutel ptoe {4r}; diteH{,

$.FlrsV SUbro .,hrores&

l-e Sbe rd^e sc! +. suloel5 { G €+ ordc,n pq
(uh€.c lel=p*vr,t at"A pl,n) a^d, leh G u* e* Sbc+
rtqt€ truEqotil.o.uron, sc $*(r-+ { xq,. eceXl. gret& | 

-

stnnw thcxt ltlst , so arr.ab /^9re tS sovl,r€' orbib SoES
r^ikl^ pttU. |.1"- coua'rdoc 6^€. (.unrloiqye) een^^.^rafiotr
acrbi"^ 

"{ 
G o^ 5., a';,td- d/,.ocra, Xes.a^d H=Subu(X)'

,\@

W.



C.ftt

l\oul r\nce & A.ols brartaihrye\ ovr S" &^i6, bd.lq
6yysrbV) , tG'.H [ = lsot .r So b" UHt. 8u'ts t'1c21 b5
hF+r'h (-for sowuarknrqrg xeX\ so lttl<tXl=Pd a.rcli
lf is ,a" Sgto* P-str,bg',r44 * G .

Nbo tet K be oJtftLlvrar. s,rCh suloq'ouf .fu'ar'dot
iw a,cHn*o,r 5o C-O glo.rneawi,otion boK { bw'"r*jo,' +C\.
Sivrrp bttsot , &llrehsovue orloib S,9>" Llitt" p{ts,l , l-€,u
Y eS, crand coraairloc Stcrlo,.CY) . O\ea.{t^A Ft tS,l = lK: SblxCY)l
9 (si,as., K is a P-g'€u.P) SbSroCY)=K @,4" Sr= tYl .
8ur; a.t Wo{i, lstdo4CY) I = p* = lt1[, so 14 =SoJagCY) .
'tl'vd' bgl2, siv{€ X'Y a.rt i,r,{?rr' s/^xvte orbi.t lluttdo, 6t
H,K ar, oo$ugete.

s.
L-eb P V ta& *V o[, S$t ul p-su%roups c{ G

Crrlhi.ctv'\s vrpY't0.rtpbq) t,r,ti,ttn, ttro Ctraloitarue',) t.oql'v$Jr$or^
a,c*iovt o[ G. 

.kE 
\eF ,etd" N=].lc.cFt),sJ FgN-<o.

Co,naidor tLrc A.cAo* o+ N orvr 'p\lHl; it su$icoa t!
sUroul ttnar; t6^e €,'eA eL.tlne orbits are- d)rislho \rS p,

t-€lr Ke?\tHl a$A M=Nc.CK),obe,tee, l\^At K
ir a- vro,ttrnal S\{o,rJ -suto6vou4 o+ M a$d V\D'I"CL tlno orrlq on3,
so H dt\ , ie 

- 
lv\AH+H. 'tha sita of t1n0. o.{l^e q[ t<

ur4dor N is tN:Nnwtl. Xtb ea.og tr see {t^odt M,N
annO can4uqe*e .

Nou.r ute Vatte, a, pneljd,oq.rouwu { suloqrc""s a{ M :

ltcNn M) \
t  NAM
H \_ nn\rru

t
t

u-l(xr nM),.,' H ! (N ANr)/(r\A A H) | urv{/^(-€, lH ; fv\A}it lf*r : N nMl .
tH:AAnHl *I cund i,s a P-pow€/r,so pl iN'.Nn/v\ l

$^€ r€aulb dc(l.etps.

N
I

bo
fue
a^I,&

'ThB rcsulb is @ pql€rf"I for.frwdittt XVre. Shttcfi*,



ott-i;e' .3r"u€s qke^* $rei'r oadpt. 6r inshence ^'
- q$o\{p q[- ordff p\rv\ OJVr€fg r}t < P h^rr& f4A#e q,

/wrial- srdo€rdrp'ad ordol Fp. S'wt"c, t'tac- Sgfow
p-subqroq4s ac"cour joc a4 { 11yu'- dg6ev\fr oJ
P-For!€r o'rdor aY"d vtil,t fu f{Af€.rsecb in P-FPute^r
srdoAnrcu+s, e)efle)ih-cautix4 c\.lPgt^xi€rlti neaynnila
€iw 

- 
uatlol{c t4pnrna,rio,n, a,o 

-vegarrd,a 
4rc- vrt*"vJer

o{ q$^^t subgtttrPs'

4hre- cr$ugatr'o4 a6,o* oyr ,&ro ,\4tow s^hgicr^Ss
6aaqa o.povil. 6t$en)9l.lrl; F€ryllt^ta}ion v"+tw,1fr*igr\5 qt

"f 

'GLC3,2) 
b o\dr3 o* &e e))svv gloo '3=uhgrou4s

Euwr, dnio ib is aa91 to Shouo t1^af 44,1s is t\le u^lrrye
sfur4\e €'Er^p o! t1a,G- ocdcr, 168= 2.3.3.+. F-b.vrrevt'b-<"*^$no3
arefinre"rtr sv!frirs- (c^rif1a, spyue, bfrour) to -la,qrr +hd'-
*1€,- o*U5 si.^ f\e grr,o4 ol, tqr,e,r o(d!t( is As , ot
o(&rc 60.

Aw is sia4tP {Dr rr*|l. Rpq{-s oI ,tttr,s r^.ritt tpe-
.'{ould., V\ t.AAocAcnofd, t96sl pQ.uo'lr lsbarlarb I

$errp^s o{r :i_ -
qvQuDS.
rl-d -

'4 
& 19:. rctnnaLs'tfu ) is e d,oit

l '=Go<G,<Gr< --. = Gw-4

c.ritin" G;€Gi+r . IV is sa,id, to te 'muada/^b iPql^o Gi{G
&r eoctt i. Aw rc;lina is sae,d to Vo o. U*!4g4€!e
4 amo0laer i[ {Iru-saco*d is otoEcurt{d V$ date@ _ ,,
sailtg, al,$g 

-rltgrv,,reA,iae, tgftr^s c{ tLr,c. (4rsk , awiodmft
tv4ixd," 

'*@ 
's c-oJJoA' a qelgpe5ltio*:elte5 oq\d.

a"-,nnarui*nnl[+ set'i^ld i*rl.i:p.ll& s<irp6 is csJlol. o-
4i* se*6.- Trr-:o gitpb ore. si;uilar i€ {^€.j V.oute
)lUa 

'sn.e, 
qvoUbtA 6;,r1/Gt u? !o Covuocplaisnn : vrpk4

)l^sh ute @*ot\. ,Irc, eF * qvoberrc Smu+s tyz-tfu
*z/t4otioddfar. 1Uv- qr;oti.ettls 't'r a. cauposilian" o,n
d^L* sft^ arY uJJztL ry+LfiaLia4bfs ard

Cap,s

strclo 4AgeWf-ftce# @'LW: s
anl,,pasftiow (ct/fi&) {gdpcs wurtV Ve.
{i"^rr]e- o."fsl

(dlattoltuliselca{g)



6.Pb

'firtn- Joede*-l$ld.or /i,<pir-''.., utVit'h wiO lae proved-\n
,4& ^9)le s^;en/ sta.tes Huo& arv) 4,t)o (wanvab)ssl^.et
hOle *uilOr Lfu*vil6.71fr> ve4^^42ty1p4t$,. ++"ae, c* v*aS Sfc"al<
urrrarrnlodurua!6 olt the coru4autio* Lowtnf,l d*crcrs q
Al €y€wp.-n^is sld^lA Jovl{g * ,1^9. vtrrr/cr.bo,^{e o{
ctaaa;4.r;* **rL@ suu4le- grclqs/ alrilrqaw tracrrnrpositio't
.$al/ofs d a, gvor,e ,irc ^nv dgnl\t^irro- ;t rry bo
tsotvroyplusvw , A-,f;nire \4leLioot, qwp ts, hlqre^rer ' dlttufitt*lrd,
bg its o^ie+ '$ztnvr.

A Avoup is sai€L & be. sokrfnp + ib hoa cr
soit6, urildn- tM*"irrn {artsrr, so q fi$M. Q,/oufp is .'otllole
i* its <-or"reoslti,on Jo,c,bors a/rQ- qlk. 'tlw orQLnaI
Sou/rcoo* M.tsercAe crfeA rr\ Go.l5u. @!/ dt^rd^ ept'airnx
xtv. vta.*e. \Vte da.ba o\ sotrrla\2 €vor,t,p6, vlt\aA @ drv'ra'c,l-
-etkeA ao t1^e ctpt,rse al AAe. '{aefbn g}o'4s Lu,\dg.
€r4 AD't'oA , tu G€V qr!\cv\!^t€,r N,C/N €Y, 4or eor*aN{G.
th€, 'tfc^a,Fd2& aoscsntirrg" sari€b (.(if.l^ d€fiq/t, toctsts'rs tre .loYtveC s€rt€s:

C>Ct'> con> "
(^rt^€e Gcfirt= ([rc,yl : x,)ec(r)>, irr .11no s€rAo tl^a* it
Gr !s r\ao lq^' tu4llr ,6rorn rho, toP at a' #,cp urilla +tlael,ian
{asbDrs )^trt\ G"'€ Gz . -Ttrurs i1,' a, group vrao ong sQ,lies
crrif^l ,tetroryr 'facfors ,t14r.^ ib t^oa aan' ivtrler'lortb ovla,.

A c€r/\tral, s€r44A [s urn, inrucYLran'b sc^i€a
l "Go€ G, SGes ,  . . -t\4" G;* , /Gt € L(Cr/ft) ard, Q=-Gr.
,Jor sue r. A grsup pcssesSing A, eA,bco!, *)ti,4' iS
cqll€d !Ag96€49 ar,rd, -rs ct.eutg :o\u!le- Bgvr,uarnr 9+{l^e
wg sel^rxat *fus udve 4l4odl{ ? {/to& au4 ,ti/v&€,
p-g'o.r+ ts nitpotaat drtd Eg#BJel ^r,al sub6vou$,Fmdurtr
of quokin'^b of ni,lgoerar . g$o\r.ps ts ra,ttqors^b; azsnnr[
shoo ttvtol erng 4t/til€ nit{ow^,tF €$o'.rrp i6 trtu.lou a
of,inrr frcc&rrtat p-qvotr+s. IP (Gi) is & cen"bnel, efi€6''hri,n^. - trr:'!t . {t^.1. tr.i(Q)< Gi s Uicg) a.tt^€rg
y"@)=G, I;*1(,O)= <txr)t)-:  xeG, )6 \{e)} dr{4'!^astl^e
t o*rgr cg^Ajcro.J. 5€425 . thr*6 ,t\Ac, u.?Pef, o,!(\d, tDqPlC C€l\SRil,
s€^d€s Vraye {^L sern€ t€mAUru, u\^.LdA, rs cAJf0of {M,
n&pgtpgg$ .dgs- o4 Cr t if -is tll,c- sl,{,ortse PsisilC€ \a^ng!h
o,f q/ cot\trcl.I' s€^A€s Jor G.



GP+

g. ZOaasvrtnOu,rg' [e'wutno a*lcL Ane $nddun+{$tdoc f4^€Dt'tervt.

l-r,lc A,B s G at^n X4 A, 7 € B . Coua i&r <lno,
atiagrunt o{ --u}ogvou{€r t^ttanse, c.elfs ore Porqllelaa{r.rt{A:

AB
rl

XGnB) \ ,--. Y(Rng)^-i""]"i"--il,
x (nnv)"\ " \gtnvicen$ '/ '-\""

t -u]* J., rt
\ n"'

'ThG tral"n5 uern ven{iecf , it ,io\ ar.rs u^{rb

xcAoB)/XCRnl) !_ Y(AnB),2 YcBrrX)

artrluln is krrqrrr'r a b,r*vJyrat^A' l4raryua, or l4^g ,(o,,r{^

isomorputsm'fueorrerta .

Le,b
-  . *  G i {
-. 4 tt5€

t =G. 1t, {
I ' -  Hoa H, 3

Gt4
Hz{

'  - '  € Gm=G
, - .  '4 H**(r

be.U*ro *,r[,€6 ,&rr a, cfrvoup G . We $44il, re&ilne 'ry\es€- to

1tb.g - - .  4G,. . rntGi  = G, ,o 4 " .€ t r i , i  { - . .9  Gi-=Gi t . { - - -G
t  =Ho9. .  .  3Hpr, , . r r -H!  =! l  5 ,o4. . - {  Hi , i { - . ' {  H5,* :  H5*d. . -G

C^Dt^€r€- Gii = Gi (Gi rr iltli ) 6i4^d
X--Gi4 A=Gitr  a/v\d,  Y=Hj-r€
tp AuE' 

G iri t- = Gi (("i+, a Hr)
'b 

i, j-, Gi (. Gi rr n!t3+ )

Hji = H; ( Hj*r ,t Gi ). 
-Ttuls uidt{

B = H., Urc o'?Pl'$ t4^!. te^ttmna

E !'l;-r (Hi nG;) = Hi-, ,i./. .
Hj-, (Hi f i  G;-1) '  H.i-rr i{

i^d@, srrv.i,\o,f,so t4AAk ,$4, nc&+ttuments are



G'pB

g. \$netz.^e_qg.Pg

Uh. {^dll" odg Qo ao @c i^bo '{l^{,Ytd^ tl4Bolg
od nilgotrnf goups o.o b do'aa^'t! t{vtz f$iw. ova q.o

Fncdurls * p-groups. ThrB is e"/iL.i sesvL bo la€-
eqniw.efmf "to 

'sLtitrMg 
tluf, dll' 't1^i Sqito,

a'fo, tnov,,raa.0-. OWzne ttaol 4,, gmt{.p is vtil,pouAt 4f
dL its qu b\o.^JF Cette4Y t)-h"a,,lc ta,onertrna.L c^er4.brft,

la, gearonrO, nf Ro *ffi, P,+-s{^lota€ups
vup. &oa,- fur^! a'il;ilrec' poo,ru&e. Fbe { teD, 5eG
lt"u^ [r,yJ..Poq= I )e,.outao. t4,tr, urdar{^.r{av dl^rDd!
bo'r4a' pdartd, qF. Atso, A/,o norwrcrr&r o[ a- S5tout

su.bqrouB t'lSG 
-of 

^r,f {DAi,b€, g,ou\" is sef$-vrnnnrolrbinq,
ie 

-N6(N6,.CH))=NgCH), 
so ,t1^e 4ollatin6 teamaa, N

vroo su$tierr.t to c/^af,altedi$€. ruApotelnJo' $oup3.

ff poper srrSqn+ o)r o ru\fctent qrtu? is aln
&pq.1;ry4- sulagru4 of, its n^r^^crlA€n.5r i$ l=GoS...sGr=G
isttfrUffr.urar 

-sp/*6 
L* Gi-r= (tx,Ul : xQG ye&t\ n'en

&c ionna O<ksc-l, Gr s H bq.b Gro*,* H si, '1c-e
f =G" st+ o.ilcf' G= Gr # U . fUen I Gr..r , Gl = G* SH
s [Gr.*,,Hl S H, i€. Gts, norwr rlis{.o t{ amd l-tu(7s.,€t{npq.
g.b b$ tr"r-c.rnni.^t 4 k, Gx+r 6 H, s 9'1 <Nc.(,H).

Iv ,touot^ts 44^ol q/ ,{n^iff.6roup is n[\4oenr
[+t ede|la vr^.o.r&eLo.I .sulcgyo\^P ts norwrnl,.6. 4 N\<G
is'unartlnal,, Nq'CM)=G bg fIa O,Iove Uwurv\a. Gnuas€la1r
i[ lt is o, nsr1'-nl<mo,l Stltour sultgnq?, teti NcIH)S/V\<G
aril'trr M ,ucr.rMno!, so Nc(t*) s NeCNaCtt)=5la,.CFl) <G
a'lltd M r.s ̂ ob vrorrvrs$.

A,nothr ch^anqtt€/tcaNq o[ 4+'^i,r@ r^i,l'fffi,it
9rcu4.. i5 .t1ncr.f elOranenfF 

",t 
cnprtrVtP oad.Cr ad$tqullfP,,

'flrti6 ts ,t1^o a%ltcoJp rcouLb .{V'ob q.'/ig,lr$e^E
Carlct i./\dsed s,rLq,luaoJ 

-a{- 
p-Fourar onCo/. cr/nc cs'lrfninod

i* qShN p-Suloqtlqf{. fU ;s i^ ,tqclr ryaro- qvl^Alr inon4
r\,0woti/t gno\^+ elletnP4.&s qf 4Mib€, coprfrvre ordr,r coftiltfia,
btl-l; il^& pvlo"f 4 Jlnr} is oul6'u4o 4/w sW q.A,'.c. @utse,.

10. l-lcrlt suloSilg.gp3-.

Laqfarq€,A ,tw,onc,rrn skatea {tol 4! , ordar dE
a" sulc6[up 

-divicoA ,t1^0. ordar e] {^4, gflrrp, and {tarts
*heorarr- ?rovieD suJoqroups 4 otL Pogstbt€. pr&rne-goum



qe

ordocs, so 
-uV 

is tt\a.bwrde A aDR lo. <rlv\sr5 o&g'r
or&is sr.rla6roups n^r aV erltst, We s\all orlroef,
h,r,tS quf&ilo"r 'pr sot\rb\e g$oUpD and,.sutagrovas <d\^s€,
ordor- ,?ol:d- i^dlx.rrg .,Epra,ntg, is lHl=p,"'-.-p,|" '^Md
t&t' pl'.-.pJ"piii ' ---p*o"( pw--.,pc be,inS, d^!ti^{-B pliyr gO.
A $aJI srrtog'ge is orn4. all'rnse oa10/r and ivrdox a.re,
,ppvtnne. l,$e svlcrl-L st^.ouc t1^.d.i & grcqF -is -sot^^b[e.'
i{{ [b k\aD +tal,[ sula3roups o+ atL pcsitde o{dars.

I* €+d*' € cry. .H€, .erdsfrm, cqrJla$ sue'"9ff6
nb €€&* €reirfs!- its lcitl q-*tte b 4€nCt.g5terr}@r
ia sdcgnrgs g[ a*ett'z c. a$4&ce- E+=s4+

As w'tt{^ Sghr^r sr$g.,u,rps, a//lg t^ro +b.lt s.r!gru{6
(o* *las- s:o.lnn ond.or) + a., $taztz,-- sol.u.0le- gt€qlo o/F
co4jqgp$e; a)rc, arag sufo6rc"? a[ tdor P,":P.*-"eri] f
co.iloirud, L'\. a Ho.Ir qrJ,rgnue ol, oyrc4r Pi'?f'.-- Pf ''-|\ng grcog rptLL aly orruge' @ b9 Md.rrc.tironr, orrr +4^e
ordor o*' <Un. €r,oqp a,v\d 

'rs baaed. o/vl' <Vn- ctd.eery:rr-
4 rnrr,rfzivinl, rnor'not srtaSrugs 5i.nr,-._&u.1go rnorlnixg b
Drcve iuy'-Ww qn ol@a'tr'lk,qlou.p, li\ro @uteD crra)g,wlricla
htU tu, edh uridl^.'infio noir i* xr.ub,no:

(i) G t\o.o a, no(r4o.[, edqgvo'rp K of onCor wtryrrr
t^)llcre l4l= mw, hfilm , Y1,[n q,r,td n'<n

(ii) otsyrJ y\a^lrdvi^f nonnal stoq!,oup haD oda,t
divisr,U€. b9 w.

il i-{au. sulogrgUFs: ca-6e (\)

BT tev- Lnducbtovr.- l,qgolhcrb, G/r .s soLrdde ord,
t4q^o o 

-tta"[t 
sulagrcup s4r-'qT ordQr vu/rv.1. Aga]&trg

iyr/d,trctior S<G traa 
'a- 

+tatl, sutogrgqp H e{ ocdrtr &i
i.low lHnlfllvn, , wLritsU lHKl{il,r,n,so 'rt,llHnxl . so tHoKl-mr.
1hr,r/r AK/K is a- l-\o,tl suroqrcr^f oT 8/K, €o a4aiL4
bg indlc&to". it3 coryjugae b HkiK usup{o- t'l' is
o^^.ot^nf, ttatt, Stlogru^? o+ G. so

H/K = x-, HK x

-sn,,te XeG. 
'TLr€m, )o-tHX aAA" H' arre t{d.ft S\^bg'nqlps

H'K < G so/ bg indrl)Ho,^, c;oqiu6{ate :
Hr = J-t l i - ,H*)

6r
od

6v\d,UAJ , lefr J be" cl.m,' qrbilraa5 sulogrou+ o$ ondoc Ct\NCn{$



C+lo

r^,r., Th\etr lK/K <&/x Lna.6 on4oc drid,il^g wftq a.lAA
so bq i^drr.ctiq/\ is crcntcrlracl- in a.
9/v<.-Fbndll$ ae$Sutg W L,tductioan,
T is c,outliriy\eoL i.n, ci tld.Y, sufagrnoup q

Ho.il" suro6rcu+
lnAp{ac^sts b S,
Ui olt\d, trOrrtCU +G,

1?. Hatt suhru^bs z qp CA

l-ef" K be- a. rsit,;dvta!" rnarrm!, sulqnu+ * e
o,tt\A. t\r{lg, c/ha,mabdbtlmltt €ilr,tde. I,tA ttaoref,ore anlL
gf!{\,r€^Atrrrlu Aloetiom" P-qvoup. o{v ltv\e. do19't- vultd" t{&
ordsr is 

-tilLihL 
bg-w, so- il* a- vrornnal a*rd" t^ertc',

cflanr6tadstiJ- foltoro sulogrcup , artd, is olhi,rlcd- t^n,
e^rag no"rluGS r\ofir,ct-g{mro'rp [e& w=P*. Xwtc"r*
,t 6' i* a^^ra gyoup w'*fruaf1Hayorrlj K srl.r)* &to,b,
&/K O'{td/K\a,^te catpv\nr*, ocdqrs w\{\rva,/+. 11t\t^^ & V-gu> o-
suJoq{ou.F of o.do^r vru t,lvtnrArrnlLl%8 ppleo-8rd.

l--e* 576 @ A wrnn[ua! rnovnra.L srrfoqroup oT &/K;
sDnrc,&o tqJfgf is soLuble, L/K hriw @ dgtvtu^b^t anef.iq,|/l,
sc lLt= po(?A. k OSU le-, & -q,t51! ̂q-su!4tou+,sa L= K@,.
No.ur G = L i\a@) a,ve 63L4G,fr q-'ae g L .o q-Fg -
{l'&& (,Fc soruz teL bg s$os serntrd-. (taldg^d artd, t-'geN.Qt
so G= LNJO\ = KON6C&\ -- rcu6.C.o), UJe sV.aJL sh,oul
tlt\e& rc n FIaCo) - 1 Eo lxtc(o) I --[Gzrc t -vra" aa wau.rrc^d .

Rrr D= Kn NG,'C0) € NcCe), gv*o K{C' i dao b3 K s''ova
Kis \futliatt, so D€ KNc,CO*)--G. Au.c K4G is t^4tnDrtral.
so r,tvlala Ks NaCG,) b)strz NG(A).G o{rt 6.€G,
# 'to V^.{#oft^cats o't. cqae- gi)), D=t ,

Lee H,H'€G .r^w. Stl=LH'l  =wr,. - fhett 4= HL*H'L
€'vu& tHL\- lt-{'Lt >vq i a)oo A/LY H.z(HnL)31{7{H'nL))
so tHnL.t = ti{'n L) -- 

?8. 
'B!,-E: 

n^rn HnL I H:0-L a'ue.
cowtu0atE U& L t0 (l, a.^^ .Unr ,t^tt*ai;*ffilqto otdllr vw.
tlo; 

't-tnL3H 
so tl€ NccHnL) , qrtne.rrg H=Nc,CFIAL)

ulti.ct* is coyqqgete- to NG.(lr) q^d, lttrr-e.to NeCFf'qL)+:

Mul Vb S(& s.r* r,.ltsl\*, .-4 ,l,u'<ul . 4\\tu^
tSt5l=vu'p{ <tAl a;at ttx- hA^09 a{gtg 4nl- fndlr,Ufre,
l\,|tpottaais' bo )r1ra solulole ?'rpq+ 

-SK. 
6.r (lC: HlrlG..st(D=l

So [& Hf\SK[-[6:H\lG:Sv( = vvrw/vw' ud so S, i{nS6
qr'a H,all s'.rn6rllufg a+ Sl( a{\d, @/aL @v\\rg;lat/-.'1h1,^S
lip- iw a, do'E\^Oaf. * {r,q- ++o-l[ a*q,pv4 H-- Na@).
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72. C-oyv,)e/vr * -+lg-Ll*. tv-edeuw .

'tl^af., Ala e$setsn ok aJL Hgl.L sub(toups
o{ a, .$^i}2. qloqp e-tt'la.ils -tc< sotufoili}ry relis. ovr
A/n4si^drl ge{ Arcoce,,r''b^ab a- qtou+ od sucJn onlo+
Is soillde; a- pnoqQ 4,(n16 utuL \a€- &t{rur" rr\ Cefle€fiarb't
4h€org. -fW5 reruf-f 

'yovtdea .+vu. .Jowdatb*op axt"
iMfLtion ot\ x/te- tvtttvler ep pvNnne di)ttso'c of \et, _
1,lhrit*v un 6 a^A ,i'c'ca[o{Y w> ru;,rl'o' v @ ab lcaaE 3,
so \ol 1g'l -- pid' p",d'---- P-c* aJA'd. 9r.,Sz.- --, Sx S G
@tylv. t4rSil= ?i"rr.14&ls a, sw)tau. at gCpto crw$c/tts{,ls.

<\^o.e, l$ nSj : i+j 1 a&ocd.A
frr S; / s) )6^oD, bg indrutipu, ezs*\ 5i
V*,  NASi  \e  M,  p=pt t&?$t rz  3=o{ r r
Gnatda,^n S, nS3 : [G'. Sr ftS3\= P*P.*" *

av Srt-JQrryt
ts SotgJoQ,.e ,
q,=9,r, lNt=t '

3 OSS, A Sl

,oi{^ tOl' 48 . 1Vt2,L N €O siyut, \l is ,..onEar,Mlld- in
somo- Loud"- l'\uttxLrtoe;^.q no{YlrdL, ann4\ SgLDrr, atu,tagrcuf Qf {.
Cta,tmt(AA=(!.rqe&)<& wv\ture- GissotubU.

.fo.r constclo,.inq o/tC,!,f,S, 
'd=3 

cJtocl.,f '{A{xf ^q-S,Fl ,
n^arw i+ €=s,sg (r=.*w sr€S; ,ss€Ss),  N9=1.\sr) t t=Nsr-
si,M.e. N<-Sr . tsuI N S A S S, ns35 53 so NtuSSg
and M rSr Cin" torl; M€ss) .


