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ABSTRACT
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theunieessealbvenf X)).
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mig hda l/l R-c aptek=y= - "o
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reiterasetdildeof theSerreapectrakquence.
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We'daythatthemosimpor'taaesultare
propositidmn2. Andhetheore2.43.2. And3.2.12

Weoinbutthatpropositi®d.dplaysa
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Final.lynsectiod.3vepresemnheconstruction
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in [H.M.Rclhaptdr, ands basesntheclassical
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3.3.playanimportarmotieintheproodéfthetheorem
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Associaalastdi.brac@awistamaequéneissgpectrade

Serrefaquatemos

Ez.
rrsS H,..(K(A/,m);H.(K(I',m)))

(Aquahomologimontoefi-cientesiamumaezque
sema 2, entdoa baseé si-mplesmendteex® sem=]temos
H,(A/l';Hq(le)A/lagetrivialmeneenr, dond&/l'age
trivialmereten . (r))

Cofstopodemaoyvocarteomadoscoeficientes
universaiarabteasequénexala.

Hr(K(A/I',m))®Hs(K(I',m))»----- JET --"»Tor(Hr.l (K(A/I',m)),Hs(K(I',m)))

Devidohipoteseeinducao,qempa] de[H]e a
proposiclad.3pg.35de[H.M.Rs.¢gueud Tagenilpo-
tentemerlteem ET;.,.,S.

Novamemde].icacaon.geradpropl.4.3pg.

35,de[H.M.Rgdranpeud ageil-potentemeits e
daiemH.(K(A)m) []
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Lem2.2- ni.]-liHn(K@A.>m)iJ-vEn-j($egunadmmotacao
utilizadmaprovdaprof2.1).(m2zl)

ProvaEsabidpue sequéneispectréaidprofanterior

écompoptar lrrmodulagddasnduzigpadsu) E;,seo0s
diferenciaid sadcdomomorfidgevemoduloAgora,

2
2 ?Ir+2,s-l
Er+2.s-1" g-'Er-2,s+l
e

, kerd

£ , .S

r,s

i-mdr+2,s-1

Daltemoas sequéncdacithhe v-moédulos

L3

0-'--im2.s-kerdr, i----- HEX . s

Seguwepropi.4.3 de [fi.M.R.] que

nil'I'E[;'rs OIirS$ ni]l'IEIZ'rS

Eagorbamediatporinducéague

NilrEsI$ni.lvBE VkZ 2

Emparticu].ar , NIITTEr$:iJ-tEs Final-meane”]
brandae
EO,«€EIl,.-1C C Fn,0 : Hn(K(A,m))
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consideranmsi@quénexaala@de v-mddu].os

Fi.l,n-z+.L i/n-z Ei,n-i
e andeeguidamaptepl.4.Ide[H. MIRBEQGUE

n 2
E . .a >hilLE 3
nilnn(K(A,®)¥joniht-1-J j;ol] |

Teéréema 2 3- SuponhamidsA=nilu=c22 ema?2

Entao,

(1) nNil7ZrHN(K(A,m))$cse0$n<2m
(i) nil7iHn(K(ASBFPJI:5509n =2moun . 2m+|
(ii-i) nil.nHNn(K(A,m))Ec'yse n=2m+2 m23

(iv) ni.I.n,(K(A,Si);lli.z!jBZ1.L:C(C+I)(c+2)
"0 1] é

2
(v) nilliHN(K(A,m)) $ 2c -c , se n= 2m+3 e

> 4

(vi.) nil7rn9(K(E 3 2 :¢c (ca-gc-4)

(vii) nilvH7(K(AeZ)ii' i = {c'+3c-1)

ProvaTem&sn-j,j Hn.j(K(A/I',m);Hj(K{(1',m)))

.'En,O,Hn(K(A/I',rre)) EO,nHn(K(I';m()somorfis-
moslev-modulos)

(i.) supondm <2mvem:

A, AL, VR I '
/ ‘0 vi.al xHO(K (A, m)) < C
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Sel$ n<m, entadonn(K(A,mpP).".niJ-rHn(K(A,m)):0%c
Sen=mentaopordefi.naedeomorfigdmebBurewi.cz,temos
=n dondenllliHM(K(A:m)¥ c

Podenmswspogntdguan<n<2m. Sejg tq.

2
0 <j <m-=--+ Hj(K(I'ym)) : 0 --:»En.j |

M$j <n-:» 0<N-j<m. . Hn-j(K(A/I*@-)Y)+EnN-j,]
Seguedo lemaanterior (2.2) que

2 .- L2

ilrHNn(K(A.n$)niltEO,m nilTEN,O
$ 1 + nil.n. (K(A/l';m))
poisl agdrivialmeretm r
Obtemmpsispori.aducsambreque

niJ-vHn(K(A,m)) S c

(i.iNovameh¢p<m-:-En-j,]j
2
m<j<n=2m-i»0<n-j<m.".En-j,j

m.m ; Hm(K(A/l'.m) ® Hm(K(l',m)) Al ® I

InvocamgsadesigualJdada8ie[[i.R.Sphrafia
manueni-1.E.$nil.Af/lFc-1. .".Usanddema.?2

nNilvH2Zm(K(A.m))S I+(c-1)+nilrH2m(K(A/F,m))
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segue.porinduc@ae

niflrH2m(K(A,m))$ c +(c-].) +...+ 1 = J;I1.{$+1)

Z
Para=2m+itemosovamelte 450, se

0<:1<m ou m+l<:j<n=2m+l-

2 .
Também,E.r___ = 0, poi-sH_+].(K(|',m)) (HUFGWICZ)

(m2 2) e

Em+l,mTor(Hm(K(A/Hmi)' ,m)Nor(A/l"',1")
Daprovdo].ema].de[H]depreendéasel.mente
que nilvTor(AEBMilIrA)(nilvB) donde

Ni]..E...$ni]..AHC-I

Temaentaque
NilwWH2m+1(K@&1ma(g-19 ni-17in2m+I1(K(A/1',m))
dondgorinducao

il HO. K (RACH(c)++1. c(e*D)

(iii) Suponham@oranZ 3 e n: 2m+2.

2

O<j<moum+xj<n=2m+2-+En-j,]j

Em+].,m+l O (Hm+I(K(I',m)J: 0)

Em+2=smtHm+2(K(A/® HMYX(I',m))

(pois Hm+I(K(A/i',m) . 0) o Em+2,m ; Hm+2(K(A/1',m)) ® I’
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Em, m+A/BHmM+2(K(F,m)MilItEm,n$ndIvA/+ c-I|

Tambdmyancdocontguen3 3 (.'m+22meusando

(i) deste teoremavem:

nil-. KEm&nmltHm+2(K(ale-mihi.lvAgE-1)

nil-.nn2m+2 (A (m)N))+(c-+)ni-IlvH2m+2(K(A/I'.m))

(2c-1)+ nil.H9..b7(K(A/F.m))
Dalvenporinducéapue

nilvlh2m+2(K(A,m)) $(2c-1) +(2(c-1)-1)+.-+ 3+1-

>[(2)-z)11+(2c-1 ]

(iv) Nocasm=2en=2m=5d.usandesmesmoasiculos
queem (iii-) temos

2 1)c

nil.nE4,2% ni-ITTH4(K(AZ)l) $ ---2 (por (ii))

2

€ nil-1iE2S4 -
I) (C'l'C

(K(A2)) < 1+(C- ni-1H6(K(A/F,2))

CQCH) L (K(A/T,2))

Dalvenporinducémpue

(K(A.,2$))>!]4--(j.;|:.}.L []
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(v) Agorm2 4 e n:2m+3.
E2m+3-],p) se 0<j <m
oum+3j) <2m+3duj: m+l (poisim+I(K(I';en)))

Em, m+RA/I®HmM+3(K(I',m))
Em+I,m+2 Tor(A/F,HmMm+2(K((I',m)
Hm+3(K(A/B]JMYIEm+3 mTor(HmMm+2(K(AVIT),m))

Usanddem&.20btemos:

NiJ-1iH2m+3 (B {A,mi))rH2m+3 (K (A/IF|MNATI"
+ ni.l7iA/1'+ nilvHm+3{K(A/l',m)) +
+ni-H+ZK(A/F,.m)(+)

LewndenmcontguenzZ 4 e (i)vem:

nilvH2m+3(K(A,m))$ (4c-3) + nilvH2m+3(K(A/lI',m)) S
$(4c-3)+14(c-19:-3F(4.2-3)+nil7rH2m+3(K(A/F
poz:inducad.ogo,
C
NillTH2m+3 (K& A>rhi))4j-3)

(pOIS agetrivialmente em Alr \?V)

nil .H.. .. (K(A,m)) $ (2c-l)c
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(vi) Sem=3e n=2m+39temolusan(bioitenante-

.r.i.o.r}
(K(A,3)) $ nil Hg(K(P./13)) + (2c-J-)+
+Ee (K(A/i',30Nil H.x(K(A/1'.3))$

™o (K(A./1",BYRc-I-)-Li;:ilt}g
+ c-|

devidaosi.tensgii) e (i)

(K(A.3)9s;!:L;.g=:.1 (K(AIr.3)) ,
donde
(K(A,sﬁ] >1]il:l.--Fpieihducao)

(vii) Finalmentesuponhamaos=2 e n = 2m+3

Oevido('Woitem(v)temos
nil.nH7(K(A,2)) $ (2c-1) + nil-vH7(K(A/1',2)) +
(K(A/1'#2)i)-rH4(K(A/1'.2)

E  (2c-1} + ni.l H7 (K(A/1'.2) ) o+

revi.camitem(ii)

nNil.nH7(K(A.2))$(c:+c-1)+nilTrn7(K(A/1'.2))

dondeorinduc&em:

(K (A1 +i-1) []
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Exempi#nsd Sejadi-t--FiRb duidpa)ru (101/,0) (11,].)
u(ljo,1¥ (0,1)ousejaamatriblassoci-adautomor-
fii s mua(1)é dadporr

Temo(sx/l-lz.) 0 dondeénilpotenee nilu 2. Seja

X = K(ZZ0z2Z 2) = K(Z2Z,2) x K(ZZ,2)
Denotamoosmoe mprigm:Z =-'--AWt(Him(¥4)9c¢ & bn Qwzildia
poru. Paraalcul-aclasssenillpotéadiedd (pal'al-
dunsaloreksen)lembramosi+jK(w,2J)]x2] dlgebra
poli.nompereaduadiaidideomngeraddegral2 (x2).
(i€.. x2i'x2F(Z:))>x2((tg)))

OQutrosssmegukadefinic@film@enécompativel
comestruturmau].tip].iec atidalCx)

DeviceooteoremaHurewisegueu@ 2: U / ke
le mbramdice

n2(x);]no(K(z,2)) 8 n2(K(zz2))] o
® [R2(K(z2:2) 8 Ro(K(3%:3)]

(FOrmuleKiimmettiyp gue

H_fl)iv 1} = X. ®|
ca2'(1) ( x22® 1) x22 ® f

\ P RX.\ =

e u2(1) 1Im ® x2) : V]

({18 x2'x®1.1¢ umbasdoE-moddlereH2{X))
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EnH4(x3abempee{] ®x4'x2@x2'x4®]-3y°4ma

base.(ondweié ogeradareH4(K(a,2))Agora,

2u4(]1®K4): u4(1(1®2x4) W4(f(][l®x2)(l®x2))b
[U2(1) (1 ® x2) ] [u2(1) (1 ® x2)]

(I ® x2 + x2 ® 1)(1 8 x2 + x2 ® 1)

| ®2Xx4+ 2X20X2+ 2X4B |
(pel@ompati.bilideudhecom estrutunaulta.pJ-icativa)

M2(1)§X2)- | ®x2+x2®x2+ x2® |

Também

u4(1)(x2)- ud(l)((0BA)(®x2))
[fu2(]-)ex]3]]u2(1)ek2)

(x2 ® 1) (1 ® x2 + x2 ® 1)

X. ® x. + 2x. ® !

2u4(1) (x4 ® U4 (10x20 1) (x2@ 1)]
2 X4 |
ud(l) (x4 ® 1) : x4 ® |

Sendw,almatriassociadau,(l)s&iciadabase
consideraemos:

M4

(M4-13) Daique 2(22-'-])-
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Damesnmarmsendd]. ®x82®x 40 ®XXb® M2
baseeH6(X)Kinnetthhtemos:
3ub(1l)(18x8H(1L)(1®x2xHd2(1)(]'8x2)ud(1)(1®x-

(1®Xx2+x2®1)(18x4+X2®X2+x4®1")
|®3%+X2R4+R®2X 2 x4®R+x4®R+3Xx68]"
3(] ®x6+x28x4+x4®Xx2+Xx6®1).

UG (1) (X2®x42(1)(x281)w4(1)(1®x4)

(Xx2®(®x4+x2®x2+x4®1)

X2®X4+2X4®X2+3Xx6®|

N6 (1IX4®X2) X4®()®X2+X2:84)®Xx2+3X6®|

3c06(]-)(x6®1)x2®1)(x4®1L) 3x6®I

M 6

. .
Dai/(M6-14) dondreily, 1

Estexemploodeergeneralizado.

Exemp205 seja zz--*---autizze ... e zz)
C
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Ondk®é amatriassociada(l)relativameabasea

nonicaDestbormaM-1c)€0,dondelcoc. Se:ja

X.; K(aC,Z):.KZ:.2%._§/.O.;<eKs(a.2)

aacaonduzigaru (Xca K(a,2¢ Xc-1)

calcu]omilarensdoexempdateriamostram

que

C+l
nilUHXCc)nil-u4 c( 2 ) postden4(xc)

(poinduc&obre). e
C

niluné (xa)ilwé .illl =postaden6(xc)
3

(NoteuorKiunneplo.sto6(xc)j.>10ProXit(occ-1)
1* k-i)--S;($:-U>LI-(4.UUFi-'d'cd0)
C

- (Mostragueasmatei.M4(cg M6(C)
ls

sadcdri.angulagesnduc&smbre) []
Estexemp(205mostrqueasdesigual.damte §

dasem(ii) (n=4¢ m=2) em(iv)sdaomsmel-bapessa’
veia.
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Proposi.Ztig Suponhamios ni-ltA =c 2 2 Entao,

(i) .nilrH2@9(c+1)
(i1) ni-17rH3®0.j2:c(c+1l(2c+])

ProvaUtilizamasequéneisspectradaéLyndon-Hoschil
-Serrassociadlsaequéneixaith'>AF-AA'onde
2

|'=1'"# (0). Temosrs: nr(A/l';ns¢b)oefici.entes
trivi.ais.

(i) E2.0:H2(A/FD0,2:H2(1e)EI,I:A/1'81"

Desortgue

ni.H2(A9Il+(c-I*nilvH2(A/F)
devid@molem&@.2eadesigualdade de [H.R.S.]

Novamepbainducambtemos

NiIl7rH2@AC+H(C-4)...+1 =J;=(c+1)

(i) E3,0 ; H3(A/r) ; EO0,3 ; H3(1'); EI,2;A/l ® H2(1"')e
2
H2(A/l') ® I'»--FEZ,""------- Tor(AMR)

é exala.Logo/
ni[TTHIf(P\)mLni]vl—zl3(A/F)+(c-])+(cn]2)(JAr1ﬂ])
S2c-]+(c-fni].liH3(Aén)idaocasan-
teri-or)c;+nilli(tA31")
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porinduc&em:mi].uH3$ALriIjz: g" []

DoravantiendicaremosXumCW-compteoxnexo,
Xseuevestimeurtioversad,=ul(X)e IIn. Tn(X)

Usaremambéamecomposde®@ostnikdeXe
suauadenomind@l@omposde€artas-Serre-Whitehea
denotadaspectivanmpeorte

(Post.ni.kov) (Dual)

K(Tm'm)c-"-'Xm

111*m'| K(Vm-l'm-Z)C-"_-"(M

X2'K(T2.2)

g(2): X

X

Lembraapwsd lemd.2.18a observa@éabde
[H.M.RgllenostragmdrageniJ-potentemmdinte
Vn2$nSk'i::Trageilpotentementden (X Vn.
2%$n3$Kk

Nossmbjetivdgorédobteresultadomsmparando
classe@s = L-A&An n:nn



32

Suponeopartideagorquelagenilpotentemente

emr., Vna2. ComespeitdbsdecomposiaGersaamos
provalemgsaras@osterior

,_
N
~

(1) nilvnm+1(Emijvnm+1(Xm-1I)

(i) NilTTHmM+2(gm) E nilvHmM+2(Xm-1) + ni-lvVHmM+2(K(Vm(X) ,m))

+ ni-Jw[v2(x) ® rm(X)]

(iii) NilvHmM+3(Xm)$ nillinm+3(Xm-1) + niJ-.riHm+3(K(vm(k)) +
+ nilv [n3(Xm-]1.)®rm(x)]+nil7rTorg2(X),rm(X))
(V) Rl TTHm+4$ml). GHmM+4 (Xmitdy Hm +4 (KQym %)
+ nil.tw2(X) ® Hm+2(K(7rm(X),m))+
+ nillind (Xm-1.) ® rm(X) +

+ nilvTor(H3(Xm-I),lim(X)), Vm2Z 3.

Piava Consi.detemasribragcao(m2 3)

K(i (X)mgE ;X

Temos(seq e€spectrdéSerre)

Ers: Hs(Xm-1"Hs(K(MmM)m (X)

(coeftriviaipoiXm-& I-conexolxatamendmmo
lema2.2 temos

nilwHn(XmE jljOnilTEn-j,j'
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(1) Eo,m#IHmM+I(K(vm'mQ) Em+1,0m+I(Xm-1)
EI,m: 0 e Em+l-j,j : 0 se 0< j < m.
nilzinm+1(¥mi).IvHI(Rm-IV mZ 3

(i) EO,mHmM+2(K(nm'mBmM+2;0HmM+2(Xm-1)

El,m+1 : 0 : Em+2-j,j se 0 < j <m

E2, mHEH2(XmJlynnr v2®vm(m-la 2)
NilrHM+2@EmrHm+2 (XrillvHmM+2(K(nm'm)
8rr

z

(“I) EO,m+3; Hm+3(K(rm'm)); Em+3,0; Hm+3(Xm-I);

EI,m+20:Em+3-j,jse O<j <m; E2,m+]

i tche
e n3aXmf VMm' Efm 1Tor(vz(X).rm) ¢ excita

v-mOd.

+
Nil-TTHmM+3(gm)$ nilvHm+3(Xm-1) + nillrHM+3(K(vm'm) )

+ nillr(1{3(Xm) ® rm)+nilvTor(t2' nm)

(iv)

EO,m+4= Hm+4(K(Trm'm)) Em+4.0=Hm+4(Xm-1I) ;

E. ..=0=E...: 4 ,se 0<j<m,E|..ﬁ;

f r
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HA4(Xm&Yym»E4 mTor(H3(Xm-Igwaiha

E2, m+228Hm+2(K(nm'm))
Lagar

NilvHmM+4(Xm)S nilvnm+4(Xm-l)+nilvnm+4(K(vm'm)3}
+nilV g mEK 11 n+m)
+nil7rnd4(Xmwm¥nilvTor(n3(Xm-1)

Corolar208- (i) ni.].IrH5¥XBIVH5(K(1i2,2))

+ nilvH5(K(w3,3)) + nil.K7r2 ® w3 '

(i.i) nilvH6 (%$8)-.0H6(K(7agilNH6(K(v3,.3))+
+niliTor(v2'lr3)

(ii.i) nil KH7@&B)VH7(K(v28))IVHT(K(v3,3))+
+ nilv 7r2®8 H5(K(v3'3)) +

+ ni-ITTH4(K (V2,2) ) ® z3

(iv) nil7rH6(8M)iITTHG (K (Iiand))KHB6(K(v3'3))+
+ ni].TTH6(K(7i2'2)) +nilvP2 8 1i4 +

+ ni-ITTTor(Trar3)

(v)  Niks (X49nilTTH7(K(w2'?2))+nilv117(K(v3'3
+nil, #7(K(vA'4ny. IwH3gX %+
+tnilvTor(li2'l*+h)ilvv®d H5(K(v3'3))+

+ nilvH4 (K (7r2r2) ) ® t3
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wviv  NILH (X Bnit7Tracrrz 2 T ORELR7 (k(1133))
+ nidHy (k(varayy+ T pii\]]ﬂ'tBl—W(KhS'S)) +
+ nil7rTr® v5 + nilvrd ® H3(X) +
+ nil Tor(r2'Tr4) + nilnv2  ® H5(K(Ir3'3)) +

® HA(K(1i22))

Prova.(i) Bastabservaueg2: K(Ir2'2)aplica¢l)
dolema& .7

(i1) Bastaotaqued3(KQ'2) usar (iit) do
].ema 7.

(iii) Saide(iv)dol-enka7e H3(K(v2'2))

(iv) Bastpuntarii.yo 2.7e (ii)deste
corolari(@®.8)

(v) Devemonstafii.i)dolema.7e (iii)deste
corolari(@.8)

(vi) Devemaostaril) dolem@.7e (v)deste
corolari(.d.8)

Lema 2.9 - (i) nilxHmM+](X(m)) $ nillTnm+](X(m-].)) +
+ ni-ITTHM+I(K(lrm-1,m-2)) + nilvH3(X(m-1)) ® vm-l| +
+ nilxTor(H2(X(m-].) ‘lim-].) , v m a 3.

(-9 NiJHMKX(m) s nilliHm+2(X(m-].) +
+nilliHOKZm-]),mMm-2)

+ nil.nH2(R(m-1))® Hm(K(vm-I'm'2)) +
+ NiIlITTH4(R(m-1) ) ® Iim-1 +

+ nilliTor(H3(X(m-1))'vm-l) , V mZ3.
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ProvaConsi.detafmbsacao

(X)m-Z:}---'lm)

X(m-1)

sequen@spectreelSe;rassocia

E,. = 1. (X,. ., H.(K(V...,m-2))

n. 2

| e ()
NIITTTHN(X@)>»)OnilTEN-j,]|

(i) EO,muHM+](K(vm-]1"mEM)H].,8m+1(X(m-1))

Em+].-},p,se 0<j <m-2 E2,m-:10" EI

H3(X(m®Jvum)].»""E3,m-Bor(H2(X(mvim)}1)
e exala

Apli-cansgvemresultado.
(ii) EO,mFHmM+2(K(Trm-I'pE@H2,Hm+2(X(m-1))
EI,m+:i0: Em+2-j9e 0<j <m-2 E3,m-|

Ha(X(mYII®wm-I»""E4 m-2""*Tor(H3(R(m-1))

exa
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E2, mH2(X(M-8)m(K(wm-1"m-2)

Aplicandpven(ii) [ ]

Corolar2010 (i) nil,KH4(X$R))IiH4(R)

+niJ-vH4(K(v2H)J+vH3g X2 +nilvTor(n2(g);v2)

(ii.) nil.vH5(X(3)) $ nilliH5(g) + nil7rH5(K(v2'l)) +

+ nll.FH2(X) ® H3(T2'l) + nj-ITH4(X) ® T2 +

+ nilTTTor((X3xIr2)

(ii.i) Nil,rrH5(X(4)) $ nil-vn5(X(3))+ niJ-vH5(K(13'2)) +

(iv) SemZ5,entabemos:

nilvam-+1(X@m)ilvHm+1(X(m-=L)illiHm+I(K(vm-I

(V) nilrH6(X(4)) s nil n6(X(3)) + nilvH6(K(v3'2)) +

+nilvn4 (X @yP+tnilvTor(v3'v3)

(vi) Nil-1TH7(X(5)) $ nilvH7(X(4)) + nilrH7(K( K4'3)) +

®T.

(vii.) SemZ 6, enter

NIITTHmM+2(X&mM)YJ-vHmM+2(X(@RlI)vHM+2(Km-1'm'2



ProvaPardi)e (ii.)¢é so0]l.embugare(2)

Para(iii.) ]-embramopsen2(X(3)): 0 e

H3(X(3))= Trix).
Pardiv),n3(R(m:IP): H2(R(m-dma 5

Para(vH2(X(m-1)0 eH3 (X (3))
Oamesmf@rmabtemowsi)e (vii) []

Lema2.11 - (i) Nil7rlim(X)S nilTrirm(X)+ niJ-.KHmMm(Xm-1)
m2 3

(i) ni.l7rnm(X(m-)¥ nilrnm(K(vm-1"'m-2)) +

(X(m-1)) ® im-1" V. m 2 3.

Provai(i) Seja K(Tm,m)

Xm-|

ailibracdbtidpeladecomposdeBostni.kov

O,mvm; Em,0nm(Xm-1I)

4

E . . <]
m-T.] se 0<j <m

Lembramadae

Hm(Xm)= HmIX)

nil n (X) nil7Hm(Xml)
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ConsideranvobracawaldaePostnikov)

K(vm-l 'm-2)

X (md)

Temos

EO, MHM(K(Wm-I'm-2))

Em,OHmM(X(m-1))
El,.-| Em-j,sje 0<j <m-2

E2.m:2H2(g(m-®Ym-I

(Observeguas2, m:-20; sem24 e
E2,1 H2(g®v2=7i®v2' sem:3).Lembragde
ITm(X)nm(X(m)(nurewicz)
segue:
nNidJ-vvmOQ)iJ-.riHm(Fam)NiHm (X (m-1))
+ni-llinnikn-].,m-2)

(X (M9 vm-1 []
Teoremal2 Naconde.daquéd ageilpotentememte
$7 tehOS;!
(1) (X)ShilxvAX)$ ni.IVHR)+

(X) ® H2X) + niltH3(HZX))



(“) E ni.lvH4(R)+ nilvH4(K(Ir3'2)) +
+ nj-1TH4(K(T2'1))+ nlIITH3(X)® H2(X) +
+nil.nTgH2X)HZR)

(iii) TH, (X) T4 (X)+ nilhiW gk (11 2))

(iv) s (XPnilvn5(nilvv2@n3MiH5(K(v2'2))+

+ nilvH5 (K(7r3'3)

(V) nilrH6(®Nilvve (X )nilliv2Endl+iH6(K(v2'2))+
+nillTH6(K(r3'3N)i+lITrH&KXXKA))

(vi-) (X) $ ni.l.lrr7(x) + nilvTr2®v5 + nilliwd®H3(X) +

+ nil7iTor(r2'li4) + nillrr3®I1i4(K(n2'2)) +
+ nilTrv2®H5(K(r3'3)) + nllIrH7(K(Tr2'2)) +
+ nil7rH7(K(v3'3)) + nilliH7(K(v4'4)) +

+ nillTHTK(715))

ProvaParabterli)lembranmasd3(X2)H3(K(v2'2)):0,
aplicam@ysdoLemza. 1% (ii)do].enRalXecordando
gue X(2) : X'

(i.i.) éresultadautilizaca@e(ii)lema.l2 (i.)
corof[arRd.0Parabteriii)usamog.enall(i)e

o]l].ema.7(i). Parabteiv)usamodema..-1i),
lema.7(i)eocorolar’2dd(i).

(v) éconsequédgieanad.l1(i),Jema.7(i),e

docorolarid. 8(iv). [:]
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Observacéggdesigual-dmarasiJ-remil-nHmMOXnham
-sebastantemplicadeasr,aa >4 e m>7

Naverdadearan:4e m:7elasjaAndaosaotaosim-

piesconformatestaiii) e (vi)doteorenmaanterior

Exemp2013 SejXumCWompel$0neEXO.
©a (c cépias) ,
VI(X)Y Z ; Tr2(X9 ©a ©

Xi(X): C)y i> 2 eaacadevli(X)emv2(X¢dadgporM

comono exemp-02.5.

NesteasoX=K(nc,2vimosoexempl-ague

[l (X) Ir2(x) "oc ri(x)n4(x) o S:(5=i..!-L

Comwa(X)0.segueueadesigualdbideipbtidao
teoremal2Z2 umagual-jadesteaso.

Observenaaosb @messteexempdooduzmasl

tuacamaqualalesigualdéde enverdadenagualdade!

o0o






CAPITULIO

S3.]-.NestaeccaamamaestabelJ-atgunresul-Lagm.s
taisreferentagrupoR-locaifatoracéde a-

cboesalgumpsoposicdeisadacohomol agegia
grupos.

E.lgEgg=43L4d0 ConsideremosrEt/rupdslocais,

ondBéumdamilideprimoeEi--ilkp homomorfism®b®

gruposNestaondicbseF-E}@&pula-pacd&fama
]-igc:ill$i$t entdBEE P-local

ProvaSabemas

E={(xI" xy - El Et:cj(Xj.) cj(xj) Vi,j}

(x. .. .-,x+..)- x-i temos E
Fixem#dseP'x Consideremog(x!l'...,xt);y: (yl'....yt)}
Xx,yeEe suponhammsyn.Destdormai-,x:I=y:l. Dal,

Xi:yi'umaezqueEjée P-locadi. Logos:y. Pooutro

cal).Logosendo= (x].,....x8egue=x*".Lembrando

quei(xj.)ng.(yiFCj(yj)=C:](xj)e KéP-locade-
gue/i,j;ci(xi): c:-lI(xdpndeekE.

OargumentommostraqueE é P-1-ocal- [=
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proPosi®@gl.2 P-famildeprimo¥;-grupglolocaf;
-grupfdnitoyY-gidrpddmomorfdegraposeEntad,YCY;
O(4)jy9 DePxoU $(y)=1.
ProvaSejayeYe suponhamoaedgePtq.qjo(+(y))
Pondo(@(y))=eg.&onsiderardpK segue(4)(z)):qDg:
dogquegeP'wenmguevr>0,3zrGY.z: =z (YéP-local).
Assique @ (zr)gr@ (z#!l e (>(zr)ge+$(z)g=I
Co(@(z.)gr+lVr >0. Enparticular,{@(zmy6FcF
eéinfini.toomontrahi.p0tedsed serfi.Dito. []

Coro[dr8a]..3Nasondi¢cbkaproposica@mterior,
@ (Yyo¢pxo quequi.valeizeque(>(¥)unP-sub-grupo
(fi.nato) de torcdo de F.

ProvaDefato,se]qCP'gqjlq)(Vedtaloyevtg.o($(y))
qeP'.

Observacdo3.i.4 - A proposicdo 7.1 (Pg. 106) de [R.2] nos
mostrauaingrupbmi-té éP-locab-Hé unP-grupe
torcag¢i.e.gqeprimeqllPI--"4geP)

e
Naproxinpaoposigéo' ' X'Pbdeespresend®r

-].ocali.zagéao em G ou em TI.

proposigdd.5 Sejak,NgrupasndAut(Ng finito,e

X---AWt(N) uma acdo de X em N

Entgdod coPcagudornadiagramamutativa
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X w : AUut(N)

Xp
€---+:uéXjmP-sub-grdpoorcadeAut(N)Maisinda,
nascondicOkaproposiciemowsP (XP)u(X)
Prova(---->pe3uPentapelacoroal3.1l.3temosque
UP(XRBlunmP-sub-grdpborcadeAut(N)

Dau(x): topeO¢xnP(xBP-sub-grdpborcao
deA,ut(N)

('é-)a) Suponhamicsal-meautee 0: X -XPé aP-lo-
cal].i.zaxr@E®». Devidobobserva@ab.4u(Xrunmgrupo
(finitoP-locallLogdadefinic@@locali.zagbmom

=P' xP '"" u.(X) tg. upeO; u onde X-jgu(X) é tal que
i Uu(X}C"pAutéN)ao8=u. SejamP i.0adpupeO
SejaéBpQP>APt(Nputreagé¢>q.UpeO u'

Sejal; XP"ap(xpiq.
ku;=UP'Devidamocoro].ari.o
3.1.2ao0observag@ab.4.

x-'u(xX) aley A

ap(xp)é P-locale (jap)eO

cia : upeO"+' JUP P por un.{

ci.dado.
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Assimue/zeXPr kou;(z)u;(z) j8p(z)
. ||DP(ZJ)P(Z) Dai vem a uni.cidade de coP

Fi.nalmewitepacimauaiP(XP@AP (XPy(X)]

e
b) SeX--"--g&aP-local.em, entdaprovaamesma

lembrandgusseesteasa(x)énilpoten{eoiX o é)

e .'.caloeomacima.

Naprovadaunicidad@(XPP-localnilootente

Consideramseguiumaxtencao onde

Aéumgrupabeli.ano

Tempoeisassociaadlastaextens&aogcao
u: x --Aut(dadpor p(u(x)a)gp(a)g'bndet(g)

FixemwmdamilideprimoRBe n-1NPar&ada

xeXodemadsfinaohomomorfi.smo:

On(x)IA+ u(x)+ .-. + u(xn'le End(A)

Arespeitdestendomorfipmode me@sunciar

Lem3.1.6(vgeG);(Vaca);(wWaieW)

(li(a)g)&POnc(g))a)gn
ProvaPornduc¢&dn. n=2 trivi.a].

Supondfddrmverdp/k-Jtemos
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(p(a)g)k (p(a)g)k'l(p(aygn(Qk-I(c:(g))a)(gk-Ip(a))g
p(Ok-1 (c(9)) a)lgk-IP(a)g'(k'l) gk
POKE(E:(9a)}I0(E:(g)])a)pk

p(Ok-I(c(gra(c(g)k'l)a)gh(Ok(c(g))a)gk

P’ |

(Lembramosaqui qgue: Ok(c(g))a = Ok-lI(c(g))a+ u(c(g)'" "a

pordefi-feicao)

Estamagoraptoa provaa

?719299g.B4d&0 SejaA»b-G--Ufmaxxtensanda ¢
abeliamouaacdassociasdaxtensa8ej®@Pumdéam.}

].iadepri-megsonsiderem®3afirmacdesai.xo:

(i) GéP-local

(ii) XéP.-].ocal
(i.11)(VeX)(VnBR(X)eAut(A)
Entaguaisqukerasmplicanterceira
Prova:(i)+ (ii)---%iii)

SejxeXneP'x Suponha®@agx)a ©°>€i@eG
tq E(gFx. Entamelodemanteriorem

(Yi(a)g)n P(On(x)a)gn P(O)gn = gn

Dai,p(a)gg,poimn6P'xe Gép-locallLogop(a) 1,
O.(x)¢monomorfismo.
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Pooutro,].cda.deA Afi.amaquayg'eGq.
g'n=p(b)gnelGnaezquesé P-local

Dalc(g')rc(p(b)grE:(g)nE: (g9 E:(g) (K
P-]Jocal,]! aeAq.g': p(a)g.LogoLt(b)gm'n

(p(a)gPtJ(On(e(g))pedoLemanterior

Levan@oncontauep é injetoraenmue

On(E(g))a = b .'. On(X) = Aut (A) []

(iti)+ (i)--+(ij.)

Sejamy-~-X e nEP'@ suponhaxnssyn

E:(g)y = E:(g') E:(grxn=yn E:(g'n).3! aeA
tg.gn=p(a)g'nAgormorhipote$lebeAq.

On(E:(g=)ah’. gn: P(On(E:(g")d(m(h)g")n
J(b)g(Gé P-l-ocal)
x = E(gF c(p(b)g3 E:(g")

PoroutrdéadosejayeX.

c:(H E:(hax(h)fGéP-local) p-local]

(if) + (iii)'--¢i) Fi.xemes 'xg,h-G.

gn=hnre(g)mr e(h)n+(g) Ee(h)
poisXé P-local.
(]'aefAd g=u(a)h.hn ¢" (p(@)h)n 0. (c(ny)aynn
Dal,
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o.(c(h))ad--+a=0(porhipotese).".g=p(0)h:h

Pomutrdg.adgeG.(]xeXtg. C(gFxn (Xé P-J-oca].)
E:(gxn= c(h)a E(hn)'. (31laetf)g=p(a)hn

Conn(E:(dbh):jetosaguepud! beAq.a=0n(c(h))b

g = p(0.(c(h))b)hn =(p(b)h)n revi-doao lema3.1.6. Mo.g
trampwigqueg - G-»gneédijetora. [.:]

Proposi-80l1Q8 P-iiamildaprimoA»I6»-"-»&xten
samndAéungrupabeliarfonito. Nestaasondicbes,
seGeP-].ocaJuAe xsadP-locaigntao

On(X)Aut(ANxeX,VDeP'x.
Provai(].)Gé P-local

vi.stqued é finitobastparovagueOn(xg injeto-
raVneP'¥xeX

Fixad®REC PeExeXsejaa e Ae suponh aagruces
0.(x)a0. SejgCEBq.E:()x. Pel]cem&.]..66emos

(Ua)g)RrP(Qn(x)a)gogn
Com®é P-].oraegue(a)gFg .. [:

(11) AeXsadP-local.s.

NovamemnastgueOn(Xs)ejanjetorag,0isA é fi
nato.FixamneFe xeX.SejaeAe suponhaquaes
Q.(x)a0. Desthorma

(u(x)n-1MJau(x)-]Ja.]o0.(x)a - LOx)na

Pomoutrdad.o
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X-12-- Aut (A); o(w(x)) MePxum=]|
m
deva-d@ prop. 3.1.2. .. u(x)

Agom:loumeP® neP'x'.mdc(mrn')
(]Jr,sea) tg. rm + sn=1. Logo

cqx) a [w(x)m]ro [u(x)n]s a a

0 O0.(x)aa+ta+.ta&=na--4a=0 (poisné P--local)

. '0.(XPAUt(A)VDGP'X VXeXE]

Corolard.d.9 P-famildeprimosA>"G-t1"®Bexten-
sdomndAéungrupabeliadnito. Nestacsondic otes
mos AéP-]Jocak Xép-].océas-tGéP-local
Provai(----A)e Xp-].ocatsO.(xrAut(ANVneP'x,

Vxex pelpropanteriorLogGé P-l-ocmelgrop.
37

(‘e éP-localenta®n(X)Aut(ANnCp'*,
VX = X. .'"xé P-locplelaprop.1.7

Maiaindaemparticular,

x=lex-49.(1) (multipli-capo@n - Aut(A)
VneP'x."AéP-local.
Considereargosamaxtensm--IG-.):a-:X;mndBJ
é umarupdmi.to.
SejaX----EL»Adad®or p(u(x)a)a(x)U(a)a(xpko=
sideremMo(sx)N-'N funcalefi-npad=



5!

8n(x):IN'u(x)"..."'w(xXMxXIEX ,VnCW

Vamosscreaspropriedadh@dogasanterig
resnesteontexdigeriramenferente

Lema.1.10(VnCn+),(vxeXale
(}(ap (x) JFAP(O N (x)aa(x)

Piava:(i.aducsimbra); n=1é trivial. Aléndisto,
(p(a}.o(x))k  =(p(a)o(x»k'l(p(a)a(x))
p(Ok-I(xpax)k'lIp(afx)(k'l)a(x)k
pP(E)k-I(x)a)p(u(x)k'la)a(x)k = p(0k(x)a)a(x)k

umaezqueusamashipotesdeinducéama2aigualdade
que

Ok(x)a[(3k-l1({yafK)a]

na;ultima. []

proposicdol.11 Sejaumdamilideprimosr

N»""Gk-+..... umaxtersfaei.ndeu aacadefinida
pora.

Consi.deteasa$irmac @esai:xo
(1) Gép-].ocas.
(i) Xé P-locald-

(ij-i1)(VxeX)(VneP'x); On(X) é umabijecdo de N.

R'.+-aanta aalpr t ¢ $mnl$cantérceira.
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Provad{iii)+ (i)--+ (ii) . Fi.xemoseP x
X = X; E(g)=e(hn¥c:(h)n

PO@UQI{adjOX,'bX; Xn = yn ---+x = E:(9; c(h)
entao

C(gm)xn=yn=E:(hny.31laelNy.gn=ula)hn

Mas p(a')o(y,)poi-@asequénciade E(h)

gn=p(a)(p(a’)a(ypia)p(On(y)a’)a(y)n
p(a(On(y)a')a(y)n = p(On(y)b)cl(y)n ,

poisOn(yY)sobrejetora.

.ogn: (P(b)a(y))n ,

pelogem3.1.].0dpndge=p(b)a(y)Dal,

x = c¢c(g) = E(p(b)a(y)) =y []

ii); -:1-->(zzx). Fzxemos x8x e nep X

Sejdb,a- N esuponha®as$x)aOn(x)bDesta
forma

(p(a)a(x)Fp (0.(x)a)a(®p(0.(x)b)a(xim(b)a(x))n

f
p(an(x)=p(b)éx); donde
Tambébme Ng(b)a(x¥gnjaqu&éP-local
pea)a(ppi.ssequénciiade
a(x)nE(gny a(y)n'.x=y..'.g=p(a)a(x)

Cp(b)a(x)n=(H(a)a(x))n=p(Onetxyh)aCNn(Xx)akE]
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(j.i)+ (iii)----H-).FixemmeP'x
Sejagnh- G e suponhagmshn. Temos

p (a)a(x) e h =p(b)a(y)

c(g)n = E,(hn = yn , donde x

(On(x)a)a&xgn=hn=p(Qn(x)b)a(x)n
8n(x)aOn(x)mwonda:b.".g=h
PomutrdadogeG;

C(g¥ xn= cia(x)ny--->82Atq.

p(b)a(x)mp(On(x)a)a(x)n g=(u(a)a(x))nl=

proposic303-.1g P-famil-daprimosN»'--G-=: X ulJ?
sequénexaitdegrupoguecindepndd é finito.

NestasondicbeseGé P--locauNe XsaoP-lo-
cais,entdo(vxe X)(Vnep'x)On(x)¢umbdijecdodeN,.
Prova:(l) GéP-local

Fixempep'x e xex.Devaadbserfinitobag

ta rarqued.(x)éi.njetora
SuponhamlpsN e On(x)yaOn(x)bEntao,
(p(a)a(xsm(On(x)a)a(x\WU(On(x)b)afxpib)a(x))n

Logo, p(a)a(x¥)p(bléx), donda:b []
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(11)NeX sad’-locais.

Consideremn(xgC--L---Peut(83 N3iu(x)
u(XegunP-grupetorcadevidamocorolarBol.3,Né
umP-grupletorcadevidadobservagab.4.LogoG é
umP-grupletorcaEpoisa G/N u(X)osao).Conclui-
mosgueGeé P-locahovamemebaobservaab. 4 Ga.i
nato)

Consideranseoquéndia-1 G- eusando
a
apartgl)destproposig@eduziniog/ne p'x,VTen(x)
6N(XIN'I(T)...i(t)n'I =INt...Tn-|
eumaéaijecadeN.DestbormaVxeXVn-p'x vem:
On(x)IN'co(x)...u(xn6InN(T)

ondeT =w(xkh u(X) 0.(x) é bijecdo de N [:

Cc¢?:i¢c?!13L1,LP3 P—famI'Iidaprimos;m>"-GI§.—;j..I.!,§<e

guéncieacithhegrupoguecindepnd®& é fmi.to. Entéo

GeP al+-tNex sadlocal.s.

Prova:(---4 Send®dP-]Jocasleguaevidproposi.cédo

anteriorqueDeP'x, vXeXx, queOn(Xgbi.jecdodeN
Daproposigad.ldenmueXe P-localMaisin-

da, x=leX; On(l¥bi.jecdaodeNMasVaeN:

8n(l)a a(u(l)a)...(cgln'l)a) : an

NéP-].oral []
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(+-) NeXP-].ocais(cormidito)---»VnCp'x.
vXxex 8.(xebhbi:jecéao.
EstaondicddjuntadafatodequeXeép-local-

garant@aesée p-]-ocmaédigproposi.galo]-1. []

Proposic3o0l.ll11IP-famildiggrimosny)"--1G:---»X
umaequénexa@adegrupos.Entao,

Ge X P-]l.ocaishNP
ProvaFixemos e p'x
a.beNe a=bn-+p(a)Frp(b)n-+p(a) p(b)

poisGéP-J-oca®&=b

AseguigejabeN.DesdaueGé p-l-ocasnclui
Bosque(]gCGy. gn=p(b).Dal.

In; 1: cp(b¥*C(g)':---+'"{4)XP-l-ocas-).
(3! aeNYy. g-p(a). u(b)=gn=p(a)r=p(an)
‘b=an [:]

Observa@8cdol-S5Nestrontealientafegsri.viam)

gudgodassconclusdaproposicdeteriopesmane
cemerdadeisasubstituimosndicao

[(vxex)(Mep'x)Qn(»¥)b]jecadeN]
pela

[(vxex) , (vgep') a.(x) ¢é bijecao de N]



Apartideagoree]embraajgsinconcei-foga

dosacohomoldgiggrupobdemomestabelecarigosns
resu].Laadssreunti.lizadoaS 3. 3.

Considereomgrupos, A,BndAeBsadambelha
noseacOes--=-"-Aut@A)x"'-'s-AUt(B)Sejatambém,

A-""---B umhomomorfismode X-mOdu].os(ie., a(u(x)a)=0 (x)a(a))
Relembraamdesi.feid&o
~*nau,; 'nav;n
Dada

EE [A».11G-*E-%X]- U:..(X;A)
entao

cl.,EEF [B--:!.. Q ---1-"X]

ondepassamadescrevarconstrucdeQ,v,v. Sejam

M= BJO0oCG(G ¢ X 0 Aut(B)) e

H = {(-a(a) ,p(a)) - M: aCA.l .

EntdoH4 M epodemosnsidera@=M/}ieo diagrama

comutativo

Aquie(gF (0,9)H
v(bE (b,I)H
T(b,g)r]E()

Vistostopodeneasunciagroxinpaoposicao
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proposj.@8db.t®NodiagramadaixsupomMde Bgrupos'
belianosslinhagxatase CcCtumhomomorfideXomodu].os
ie. a(u(xla) = 0(y(x))a(a)y) ., ondeve Osacasac0esdsso-

dadasasextencdes)

NestasondicosesndbfF [A»--6""- X ¥
E= [B»--"-Q""-"--»y]podemosafi-amarque:] B: G -'Q hoMO
morfisdegrupaesrnanasdiagramamutativos

'e;;;-cH*C= Y*( . (gbg..Se]6 , entdo cté automaticamenteum
homomorfigemoddulos)

+

Prova ('e--) Suponhamnbk: t=Y.

n:(x;A)-ma€tX;B)IH:(Y;B)

P B .
o uF
'\ |

v . al «
B g - 1Y

Porhipd6teslehomedegrupo$:K'"' L (isomorfismo)

tornandmsdiagramaemutativosSeja B=B2oqlbagra (GiQ)
EntaéimediagaeBP=vcxe YC=1iB. []
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(---'-+BSuponhagosqué& umaal Exornandedig:
grama&®mutativos.

Considereomdoagrama:

A P
B X
v'l
X
B:
E v !

Definimogicialmenpeor:

(E)YG---eO onde

p{b,g)= v(b)ER)
Desthorma,

P((b,g0b;g"  p(b+o(Ca(g) b, gg)
v (by (0 ("' rEL'($))IB (9)
v(b)[BM(p')8g)']1B(9gB(g")
P(b,g)P(b",g"),
ondetili.zanmaoksefinic@l@O na3digualdade

""Péhomomorfidvimmasinda,

p(-a(ap(a)yva(a)'lBp(aBp(a)'lBp(a)
Sop(n)=A].}.
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]! pguepasspaoquociente.

pr (Bopr= p)

Assimue, Maisinda,

7rp[(b,gV¥p(b,g¥ Ii(XI(b)B(g))
YC(g¥ yci[(b,g)n] .Tri5¥ci

Por defi-feid&@ull--back, ]! homomorfismo$,

(b: K -"L tq. Trio) = E:i e B,Q) P

Final].mete,

Elz(@pi)= ppi = v ' Bzvz e

Tri(q)pi) = ipi = 0 = Flui
Logoporuni.cidafreadef.depula--baslk)gué)u+ yi

SegumoisdoLemados5 (parg@ruposjue qe isg
morfismbgnde+El'y' vl []

prgpggi.c.$c27 Nodiagramhbhaixas]-ilhasdose-
guénciexatadegrupo®re Bsdmbe].lackoF e 130.=
namsquadracgosnutatlvos

AP F +G i>>X



Entda® homomorfecsmpad&: X""-#B.V geG;
8(9)=VKEg)(9)
ProvageGuve6(gxr YC(gp7rt(g) bgeBq"
8(g)=v(b.)(g)

Destbormia-cdefi-nicda' -BEpBrp(gFba
(umfauncadmpenaskEntretanto,

gP (. AD'p(A)'é-+gChgA) &-+ jlaeh=p(a)g
Dalgue, v(bg)T(li(a))®(a(hg)T(9)
B(b) Bp(a)B(g')=\."cx(a)v(ba’)z(g")

Logo,v(bg+a(a)y(bg)TP(ay(a(a)+hpg

donde bg : bgI

Desthormdajcabemdefinauwmauncatornandai.g

grameomutati.vo

(.".KX) =P(gWVgeGtq.e(g) X)

Assegmue,

VgeG, B(g) v (b.)T(g)---+[.Bg) VK&QX(9)

Alémdistodadog, h- G|

V(bgh)T(ghd1(gh)3(YJPENTE PRIV bRy TR
Logo, v(bgh)TEad(bg) () (bh)

edalvem



V(bgh)v(bg)[l (g)v (bh)T(g) L]
v(bgyv 0 (ve(anomy V(8 (¥(gbh)
Desthorma.bgh bg+0(YC(g))Wy,hegASsedne,
VX,yeXx = c(g); y=c(h) temos (por def. de K)
K(XyE bgh bg+ 0(Yc:(g))bh

=ZK(X)+FO0('Y(X))K(WE)+X. K(y),

umaezquendefinicimacadeX emB Oexatamedte

Keumhomomorficrmpa ddeX e nB. []
P C
Proposicqg }: }!:!lg A G X
a T Y
v
B Q Y
Nodiagramai-masli-lhasdosequénceaxatasgeuposr

AeBsambe].camosquadradd@scomutativdseja
K:X-'BumhomomorfismzmadXagemBi-ay) Nestas
condicbebuncdadi:G-'Q dadporB(g¥ VKE:(g)T4Qg)

umhomomorfidemgmoupos.
Prova g,he G; B(gh) vKke(gg(h)T(g)Y(h)
V(Ke(gk: (&C:(hlIT(d) :VKE:NOY(YC(WE:(h)IgY (h)

Mas, V(0 ('YEg))KC(h)) V(0 (VI (g) ) .KE:(h))

T(g)VKEh)T(g)"

(ond@éaacadaadeYemBassociadaxtensao)
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'.B(gh) VKE:(@YgYKE(AXg)N] 'r(gY(h) B(gB(h)[:]

Lem&.1.19 SejQumgrupabel-carep'-torcaoEn-

tdovq>0, Hn(@)dep'-torcaondida(Qerpresenta
ahomolodbgrup@Qcomoefi.cienite®irostrivial.s)

Piava Suponhdmigsalme®@fenitamemteradolLogo,

éumgrupoicl-icdep'-torgaoDal,

" J 2] "t = x|
y s 1) OxlqypaTy>a =
Concluimpoisadaférmulakliennetduye

H.(Q) somaecic].iceendescomangestencaaton
junto

P’ ~
l~ci'.-.ct1 (q >0) ...nq(g € de" torcapara >0

Emgeral, Q; -}ifDaonde{QalaeAéafam“idos
sub-gfinitamege¢eeadodsQ .

l,einbrague

ng(Q)iiesq(QglHg(Qapep’'-torgdo
e:!.ldegqrupobabelianas)p'-tor¢cadodep’'--torcée-

gue resultado []

Noproxinteoremmwabalhamosateoriadeloc.g.

].izacdona cateori.a n
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Teorenmdal.20- ConsidereXasgrupaoilpotenteAum

grupa@abe].laBelocal.Suponhamwee xistaamdiagrama
comutativa

X Aut(A)

+
Nestacsonde-@diesmangase Hnu.(Xpz@)Hn(X;Aum
l.somorfiseon p-locali-zadkeXoem ).

(inducdosobre c = nil- X)

Sex é abeli-gproade mosnsidemsisequéncias
exatalssgrupadbelianos

eO.
0-'Ker(eOp-'X'------ eo(X)y' 0 ... (1)
(edX). eO(X).VxCX)
e
0-"eO(X)'----Sl--*XFoker(eO) 0 ... (11)

(eR inclusao)

(1)daorigemumaequéneisapectradeLyndon-Hoschilg:
-Serredncohomologqid& |l 's=nr(eO(Xs(Ker(eC));A))

NotemqgsaeXabeliand+eO(Xagdrivialmente
emKer(eOdondeacddeeO(XemHs (Ker(eO4 tAivial
Vsa 0. Maiginda,m-Ker(e'O-)-a(x) upeO(x)
uP(]=)!l.a8 oquenostraueKer(e@ydrivialme reti@A .

iIstonopermitgi].azanreoremascoefi-cientreisver -
baise obteasequéncia
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0 -- Ext(Hs-1(Ker(eO)),A) - ns(Ker(eO);A) - nom(Hs(ker(eO);A)"-+0

Levanedmcontgue

Hom(p'torcRelocal) O=Ext(p'-tor¢cdm-local)

equeHds(Ker(é@ep'-torcadevidaooLemanterior
(3.1.19%oncluimagpuse

EqKefen)A) (0) , Vs ZlI
Dal vemque

Hr(en(XX)iA) s : 0
Er,s #

(0) , s >0

dondesequénespectcallapso’'.produz:
N (g (x3M) P+ n'(x:A)

Analogamertresideramsi@equéneisspectral.

associada a (Il ) temos:

E;" : nr(coker(e@}(eO(X);A))
Damesrharmaokefeagdrivialmemtme O(X)aque

Gpé abeliancd.aacéddecoker(eeHs(eO(x)éAN.L
vial Vs Z 0

OutrossiArg,P-].ocas Hs{(epX)A)ép-].ocas
(poineP'x A------ RN 27V
Hs(e O (x) (eO(X);A))
Novameutie].i.zanlgbosCoefi.ci.elthhewser

sai.slembramdeoker(eddep’'-tol'cado-Hr{poker(ef
€ abeliamep'-torcad/,r>0 (Lemxal1.199onclui-mques
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(0) vr >0. Temopoi-s

Er.s ; 4 , donde
Rs(eq (X);A.) r

I
@)

e:'+
Hs(eO(X);A)':b:g- Hs(Xp;A) ; Vs

Dodiagrantamutativa

e!

T .1 %1 I|_ '0 . 111
R =%
lc')*

nn'(eOX);A)

segueued éisomorfismo.
Temopoi-smostraadpassaoei.aduc@ara ' |

SejagorXunmgrupoomilX=c>1econsidera.
mo&=1'c¥{l}. Econhecigdeassequéncadsixo
sacexatasosdi-agram@amutativos.

X x/r

r f

Estasequénccastas aplicacokdBoorigemumanpli-
cacamdesequénceapectrai&nparticuldemocssdi.”Z
gram@ mutativa:



66

n‘(x/r;n'(r;A)

(e(e8) nr((€) HSr;A)
(e8+)
Nr(XA/)B Hs(I'P;A.))

Eimportam@tagueassequéncéuasasao

centraibondescohomologomasideradaddagrama
tenorsdmwrai-Dali.Agora,odiagrama

Aut(A)

eO

PP

concluimos que (coPPR)O

Devaadbprimeimpoassalainducd@onroé abe
].tancleque

S
Hs(I'PA) n' (r;A),

dondee8+#+)¢ isomorfi.smo.

Deoutrgpartesendds(l';R}Ylocalsa0 econ
si.derandloagramamutati.vo
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X/r Aut (Hs(r .A))

eO

(x/)p

SeguyperhipétegdeinducimilX/l=c-1)queOté
isohdrfismo

)
Logdeépe8)tsomorfisaios =-Er,

Desthormati.lizandoas@cnicasuade”"pas
sarpel-aequénespmectradncluingas
Hn(Xp;A)

ei.somoFfisAp@ovastacompleparinducao []

Fi.nalmepega&ncerraistaseccavamae®nsi-

deraaseguinsetuacigqueoltara aparecreas2prg

Xi.ma)

P-famildeprimo®;- p-grupabeliadonito;
X-gruppeP ;X------- + Aun@gaddeXemA. Suponhamos

|« * .., ="-2121;..,""
ondea: > 0 , V i i
PI {q:,...,q.} PI e {qE+I"...rqt}

Denoterpos H: <xeXa(ux))- P:l>(sub-grgmoado
pelJ-ekementhesXcujaordetheu(Xpertenad ).
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i,ema3,1.21 - H:4

Prova:Oefato, XEXe o(u(x)rpPxa:--0®(U(X'l))
=o(u(x))-P\V'i'+~.". (vhen).] xI'.""..,xk X com
o(m(xi))egB;h=x!".Kixalgue/yeX,hen;

yhy'lL (yxly'l)(yx2y-LXyxky'l)eH

umavez que

oU(yxj.y e (u(xi)dP:, Vi. []
U
Denotep@rsuB: uln: H(-*x--Att(A)
AA N, .i,..;. 4.4...,.Ai. bA:; . i.ig{.b;.:;A). A;"A h,-ad

segui-nte.

proposiab.22 1'].éumlXJ-sub-maderuNdj 21

invari.anst@bu).

Prova:(i.nducsobr¢) I';{L

Supon\zmexll,qu'rl'.i‘éir]H'E consi-detemos
xex , a -~ FJ."'L e hCH

Entao

uex()u(h)a-a)/v(xhx'l)co(m)(m)awi'L.,
umaezquexhxt - H (Lemaanterio(r3.1.21¢)

m(x)al':,"porhi.potedse@nducao.
u(XMAC

eaprovastaompletari-nducéo
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Aseguigalientamassendofinito,3r(minimo)
guesatisfazproprieddddel I'r+].".1":HI'TH)'ou
y=A. Denotamosi': 1'(n) ' l(oui': A,seFwzA)

Sendo(HymalXl-sub-moédeApodemooosnside -

rarA/l'(HKBub-m@diocientd.estrutudaX-mdodwelo
dadpaor:

--Aut(A/1'(ngnde8(x)Ya+!l'(nFu(x)ar 1'(n)

Podemosnsiderag | 6 Eimediatgue

aln: Rc-"X--.Aut(A/l'(n))

LemB.1:23ulnétri-viam.

Prova:Lembramdel'(H) I'rusegu@ueané ni-lpotente
-lliiaed.--att -
Pomutrdad?A/I'(H)ump-grugdonito
Segyeidaproposicapg.7de[G]que
=n(ny=(n¢ump-grupdinito)
DeoutrpartesendmungeraddeH segukee X
a(u(h)g Pf. Como(a(h)d(u(h))devicdodefinic aae

8) segue(a(h)@Px»uo(a3(h)L. Masa(Ugp-gru-
poepeP.ePaPIl-0©. o(i;(hyd. Lrai(hsg 1A

proposic@d..24 a(X umP-sub-grdpborcade
AUut(Ar)
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ProvaDevenga® la(x)RPT

Suponhaqwae3d gep'tq. gljal(x)lAs:im
3 yextq. o(i;(yPq. Desthormeeriamos
o(H(y)) = gx'.m,mdc(m,q) = ].,
umaaezque o(ady))io(u(y)).
Logo

o(u(ym)) =qR' e .". o(a(ym)) =q ,

poiso(8(y)Aq e mdc(maA].. .al(ym)IAlr
oque absurdbevidamoLemanterior3.1.23)aque

ym- H(poiso(a(ym3)gCpal).[]

corolario 3.1.25 - 31 acdo X {a -,Aut(A/l"), com

w'(XP) ;(X) quetornacomutativai.agrama

A Aut(Alrm
//
/ 1
eO o
/
/
/
Xp
p'FavaConsequédiceaaaproposicdd.5 [:

Novamealiservadasssteorolaridoverdades.

e
roemamboscasoguand&e---"-%p P-localizanG

ouemr]jquan®&e ni-lpoterfteenesmarma@uea prop.
3.1.5)
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Proposi8ab.;gNaoiagramamutatabasasbdinhas
saexataseBsam-grupadbelianfiaitos.

Sejam
HA <xex: o(ul (x)) ePI(A)x> "'

ond®.(A) {aep'gllc X}
HB <yCyo(u2(y)>»PI(Bx>'
ondBa(B){aeP'gllu2Yl}
Nestaxondicde¥., : ]. a(l'l )C:l']
(Em particular  a(I'(HA)) C F(HB))
Prova:inducéobre) ; j=Z étrivial

Sejagorp>1 e suponhaa(o'¥n. w2lH.
Considereﬁn?\ﬁé\,l',\ll%x geradodeHA'Desthorma,

o(u.(x)) nePI(A)XpEx.
Suponhamos

o(u9((k))): F*sS ondelePxou

Sep.(B)x(#-x ou s=]..Assimsendo,
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nl: o(ul(xsh(wt(x))n-PIx(A)

Segue ou nl = PI(A)X. .u2(Y(xs))rcecl(a) : cFa) ©

u.(Y(xs))nla:(ea)(p(.fxnsatmtaa(a)

(poisil: ordemeul(xs)).Mas

ICPxe nlep'x ounl: | mdc(r,nl)
Logo, u2y(xs))aCaa(a)

Agoramdc(r,s)l+-8B8 k, leatq kr+is

Lu2(y(x))at@(Y (x)r)kpdila(a)coX(x)r)x(a)
Maso(u2(Y(x)r$CPI(B)»u s=1.Daiquey(xr)e HB

LogoY(xr)kHB. Decordeexpostue

a(ul(x)a-au2y(x))cl(-aa(a)

w2¥(x)r)ka(a)-a¢d8RInn
umavezque(xr)keHBe a(a)kr:t porinducao,
VX geraddeHA' MaisindasexIPx2HA sédotais
gueva-A,a(u].(x])a-wma(u].(x2)are¥2lnnentéao

a(ul(xlx2)a-a) :oa(tol(xl)oul(x2)a +

u.{x:3} +of{u{x.a--a)
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Masul(x2)Z 1'JIIHa(prop.1.22)

a(ul (x)ul (x2)a) ul (x2))

a(ul(x2)aca)l B

Seguepisporinduc@ae/h-H, va - A,

CL(ul(h)a%ai}:2InB

donde

"ttt M Zs
oqueonc].aprova
$3.2.- Nestpardgraf@amospresentamstrucégs

plici.tpsaralocalizacdeumyrup@,ond&é oprodp.
tosemi-diregteunmgrupabeliafmi-tAporungrupX
Estaonstrucdmpentiendamental.dredmtexpe daa-
caaeXemA. Sa].tentagmesteori.delocalizacéao
consi.gemdi@® adefina-deecategordagrupos.

Inici.amaosseccomnmresuJ-tgdoal

lroposichD ?:]Sej#PumdamilideprimospCP'’
Consideram@equénekalaegrupodi»liz+»Xnde
NéumP-grupo.



e
Entacend-"-YPafirmanmae e0oEP-laca
]l.iza G.
Prova homomorfdegraiposnd& é P-ig
caZz

N)- P >G E ;Ix

”
DadaeN] r 20 tq aP =].

@p(a)P $p(aP =1=1]1.P e K

Dal,
(bp(a)l poi.sK éP-J-oeap+P
o m¥ {i} ]I $': X ->K tq 4)'E= (>
LevanedowcontgueK é P-localadefinicaae
p-]-ocalizagao concluimos que ] ! (>:XP ' K tg. @el0: @'.
li(enc)q).

Maiaindase 4)(e.eX@®(e.c;) entao

(jle0)c(@e0)c Dai,4)eQ @e0 poisE¢ sobrejeto
ra,e@=Wporunicidadadefinic@l@ep-localizacéo

P-]Joca].i.za)

Temopoisprovagordefinic@gmesOocp'loc.g
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Vamagorprovarmaroposicfaimdame piala
obtencdenoss@sinciparssultaddbesstaeccao.

E.E9E9g3j2E&ASej®Pumdamilidepri.moeQ:X 'rXP
p-Local.izagédomgrup&X. ConsidereXXosAut(Ke

xpU Aut(Racbeemgrupobmi.toK e Kre odiagrama

I I eO

cP
Gp===:-

P
Nodiagramamso

G: K,.X]; G: K]=IXPpr:,arp,arErcPraP
sdapli-cacoeBabe é aP-locali.zagioN=Kerrc:p

pi €éainclusa@a®NemGpre' é deilinigal-reestricao
deeaK.|lié sobrejetoaéli=e’

Suponhamos ainda que IT(u(x)a) o =(eO(x))li(a) e

e'(u(x)a) up(eO(x))e'(aVxeX;VaeK
Nestasondicbeesmos

€(a(z)a)  yp(z)é(a)VzeXPVaekK
Provaéé P-].ocdsvidaocoral.al3dol.13

.31 (b= Hom(Gp'G) tq. Ue € (poisda hipdétesesobreT

segueue € homomorfi-sneo)mediato que c4)= E:p
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}

@abPa. .".4¥efin€@@ porrestricaoDonde---K-&tq
pg)- = (bP' e @'e' = v. Vem dal que 4)'év = @'e’ = F , e
@'& IR

ASS|mue:onS|deranoBJ dseer @btemasequén-

maexalaque:lndeB»-l\b"'I"-JK

Lembrem®sguiquedevidiooproposic@gg.8,
de[R.]temos:

xP : ju::QP-,i(Xp'e0(X) )>
Portanésuficientreostrguea fOrmukaverde
dellaVz-a-<1p',j.(Xp'e0(XVY)20. Istoserfei-to

porinduc&obrie

=07 -<1p-,0(Xp'e0(X)0fXHz: eO(xxeX.
Mas,

e(8(eO(x))@fa(eOkxy))

= év(co(xa) = e' (u(x)a)
.up(eO(x))e (ayp(eO(x))e(a)
oquecomplmtprovpara'o.

Suponhamseguigued (8(w)aup(w)é(a)

Vw- <lp.,i-lI(xp'e0(X¢)onsideremos

z €1.PA(Xpe0(X)H)P" I (xPlp-,i-1(Xp'e0(X))>)
Segueqgsed neP'kq

znC<lIp',i-I(xp'e0(x))bonde&(a(zn)dup(zn)é(a)
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Aseguitomamoso(a(zn))Aproposicag..2
straguan-loumeP Xlemodoue

up(znm)éfap(zn)mé(a)

8 (d(zn)ma) = & (4a)

cop(zn) (X)ié(R)

Vamasgoramostraque |6(K)6(x)

istoconEiderehos

T éin,,P.f(;enn\f) I fK.-g.>N.:Z---..N-¢gI>---.+K)

Notem @3l e

PT(;); Pag)' (wp(zm)&(H(op(zm)p'é(a)ap(zm)'l)
Ei(zm)ii$'é(a)FB(@@m)ii(a)8(zm)'l

D(iGznd). .'.T==(zm)

Novamemakem@rop3.1.2;(zm¥ IKouo(;(zm}P X
Mas.a(zm)nER' Daiqueo(a(zm))jnf =8(zm3 iR

Poroutrd)adolembranqjmeB)"U'é'éjt:c&jdeode
mos armaquaip(zm)é€ahO (albheBealce

1(&d): $'(up(zm)a(aq)(bé(adaj)

donde up (zm)é(a) = bé(a)

Apl-icandsusessivameht£Zm)estaexpressao
obtem-bén' :n=..n A nAl\lv.n r.\
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€@ cop(zm)n{@Yp(zmhb) (uP(zm)p)b]e(a)

(6 (zmp' 1) ~1O (&)

(onde On(zmPu(up(zm)u)Yup(zm)n'lu)
Destdormé&n(zm)b=l1=6n(zm)l
[nvocamsesguarprop3d.]..ldofatadeque

XPe GpsdoP-locaiparaconcluiqguebn(zm@pijetora.

'b=loquenostgaaP (zI"'0X) iO(R') De
mdc(m,n) segueue(3,SCadg. rmsn

".uP(z)é (&) mP(zn)s owP (zm)ré (&)
wP(zn)&(4) &(8(zn)sa é(8(znps(zmn;)

é(a(z)a), vier. VzelP-,i(Xp'e0 (X)

Levandmcontgueap/ue &€ sachomomorfismos,

segueuaip(z)é(ar(8(z)ad)Vze<lp',i(Xp'eO(¥a)>
provastaomp].eta. LJ

Doravaneetodastaeccdmenasmencam
contrarifoxaremwméamilideprimoRepeP.

ConsideramasgaoX'-Aut(AXdeungrupdem
unmp-grumdeliarfonitoA
Suponhaquwelto(x)]l e PD {qlr.,qt}

Nestacsondi¢cdesrupQ@(X)umP-sub-grypimi-
to)detorcadeAut(A).
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Destgrma iNnWCandcoproposi.ica®d} podemos

garantgue]! X$""'-'AufcA(XP)w(X)queor-
nacomutatb.doagrama

X w---*Aut (A.)

Podenemsdoonsider&=A]8xPe

é:(a,QGP/(a,x)a,eO(Reg)

guee umhomomorfdemrmupokevidaofatodesercomu-
tativa diagrama-ma.

Sabemambéquecsé P-localdevidaocorolario
3.1.9

Destbormjal homomorfGsEnedgu'@orn&@omu-
ta'tivediagrama

Considerears@gguio segui-miagrama
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piagca®.R:I}

él(a,z)z; ii(z):(0,z); Tli(a¥(a.l);:N- kercp

pi =lncluséo;.". ée=eOt ; ea:ae0 ; ep

Aqui temos. (cf) e eOd cpe.''c:f c:p

AnalogamehaP,
Assique,Eip'=cPp' o.".]J! f' = nom (N t4)
lif'=fp'. Damesnarmld e'eHom(At,qNp'e'= eli

Dal,f'e'=].A' (Emarticulaf, é epimorfisen® é
monomorf)jsnmiem@eoi-werificadadodosssub-dia
gramae3d.2.3acomutativos

Indicanpar Aut(N)acadefi.nimfar
aPeB: Kef' obtemB8s$equéneiaata que
cinddjaqud'e' = 1A)

EstamagoraposS
taseccao.
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TeoreMa®.4 Sej#@umébamil-deprimospep.Seja

X---1AUi{Amacaadeumgrup&Xnunp-grupabe].cano
CE : (]'a...

finitoA. Suponhaueisn (X))l gl'...qt" e

pD {qg].r.../qt} Considereamumscacaa qudorna

diagrama abaixo comutati.vo, G = A ]JcoX; G : A JuXP ;

é: (a,x)eG'' (a.eO(x)) C G.

A.ut(A)

Entdae p-]Jocal].xz.a

ProvaMostraregwe ~-Hom(Gp'i@GYda-caddiagrama
3.2.2éumisomorfismo.

Parastodefina. mMdG->Gppor:

O(a,z)- p'e'(a)ap(z)y aeA. zeXP
Paramostrarmosg homomorfoisseovamos
inicialmentesasapl-icacérgolvi-dadi.agraxda.3
satisfazashipotesesigidgslgprop3.2.2Anaxcaso

]. =1 e e =@).desortguetemos:
e'(i;(z)aup(z)'e'(aVACAVzeXP'
Comsto,
$((a,z0b,w) @ (a-ta(z)b.pwe):(a)p'e'(-u(z)b)ap(zw)
p'e'(a)p'(up(z)e’(b))ap(z)ap(w)
pe'(a)lape' (baP(z).1aP(apP(w)
$(a,z)@b,w)
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Maiainda,

[(g)é)(a,xF 4'(a,x) (X)) : p'e' (a)aP(eQfr))

e (p(a)a(x)) e(a,x). . (@f)e= e = 1.e
Gp'
dond@ﬁ:%” Também.
p

f$ (a,z) : f(p'e' (a)aP(z)) fep(a)aP(z) : épeaB{z)

li(a)8(z) = (a,z) i4) = 1=

Estaportantogmplat@rovdieques éinver-

Parancerraranalisegasi.tuagéagqualAé um
p-grupadbe]]ahimitosupomagorquéqcPie qllu(xl)

Maipsecisamesut@o mausX - - - Aut(A§ uma
cadeungrup¥emunp-grupadeli.amoitoA (peP)D.{
gamaoopsu e

OO gl qE gt

onde

PI {Qg]..,.rqEE p' e {gE+I/ . qtlcp;(1$1$t)

Consi.dettempidsromoidefinaldg@@apods
aproposi3.do.2Remomo diagracoanutati.vo

X u ;AUt(A/r)

considerpdbcorolari®. 1.25
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Definim®sAJuXf G'=A/Ilw.XPe fixemm®s
diagrambaixondep,}l;cE:'",a,admsapJ-icagdes

duaisTaaplicacquoocienteQaP-local-i.zkeg@e®
e'(a,x):(a+l",en(x))(a),en(x))

a "
Envirtudeadefinicddasacbegs eu' decorrgue
Téhomomorfdek-anodulolsitoproduwzo moonsequén
ciao fatodequey.& homomorfismo.
OQutrossbontoroa-adid . dosnostigueG'eP
local.Destlormal!feHom(Gptrgc f)e=e', onde
G--S-»FG].ocalita

EstasonsideraqdelBabilitaamconstrudindia
gramfaaindamenbalontexto.

Di.agraim2a.5
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NodiagrammateridN=KerEpgit ainclusé&o é
i.mediaueE:'f cpe fap: a'' Logépossivdefi-
nir,porrestricad,eeseguinidmediatamguéeoé=\v.
Enmparticu].dré sobrejetoraoma@a,i9d8 = kerfc:N.

Adefinic@l@é sera.ntroduzapda proximo

Lema.2.6 ei.

ProvaConsidereami@esalmentaeymgeraddeH (ie.,
xeXe o(u(x)ImePf) e b:n(x)a-apondeacC]"'.
Peidos,
(b, x)A(0m(x)b,xny(xdu(x)]. Adxm)
(W(xm-1.axm) ©@xm) 0xm
desortegues(b,x)mme(0,x)m.

Conc].upuoes (b,x) e(0,x)jaquespéP-local

mCPfCP Logo,e(b,l)e(0,x)e(b,x) e(0,x)

p 8(b) = ep(b) = e(b,l) = I e(b) =

Tomemeseguixl'x2geradoreeH e
u(xlx9)aeada-1' Desthorma,

b: u(xlx2)a-ao(xl)(u(x2)a(x2)a{x2)a-a

dondé®:bl+b2 se bl :u(xl)(w(x2al)(x2)a e
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b?=u(x9')apagpeoigdoargumenroci-aue
e(b,]s)e(bl+b2")e(bl'l)e(b2%)I"l : I

Lembramai@VheH] xlr."'rxkgeradordsHtq
xI'..xl,.obtemomediatame(@ernducaxn/ k)que
e(b,l) =1 { é:::-:->;(® 1) onde b : u(h)a-a. a-1'

Mostrameseqme/bgel'addéd:I"' +I Fr

temos é(b) = €(i'F{1l} oqueencermaproval]

Fi.chhestdormdefina{qdorpassageaguociente

6 - Hom(A/IN). (i.e;édr= &)
Comodecorrénciapbéenjdsir, donde
fé- IA/F oquenostrpuea sequénebecita

B»+N-::::13'€Ahide
e

Estamagoraptosobtes segunreés ultafdio=
damendabktgaragrafo.

Teore®ma:7Z Sej@uméamilideprimosp™P

SejX wAut(AMmacadeungrup®num-qru'
poabeld-ldiddtoA. Suponhagues

lu(X)=qll...qEZz...qtt (2s1)

Pl.: {q' ....qr,c P* € {qgz+I|'rqt}jC P.
Sendd=A] %; G'=A/l', ., € e G-»G' dadapor
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e'(a,x) (T(a),en(x)) , afirmamos que e' P-localiza G

ProvaEsuficienmeostraguef: G.-xG'descritmao

diagrarBa2.Bum.somorfisPara.stoeamaexibir
suanversa.

Sejd)G'--Gpdefinidmor$(a,zx}ié(a)'ap(z)

Parmostrarmaoseb-Hom(G'pdbservemaos-
cia[mengeeasaplicacOemsvo].vidadiagra®ma.s.é

tisfazeashipoteseexs.gldaproposici@.2umaez
qgueéi-mediatwoelré homommeX-moédukos

e(u(x)a)up(en(x));(dAGXxeX
Acitadproposigéoescapacitaafirmague
é(u(z)a) wn(ze(a) vaeAleg vzCXP

DestformbBemos

$(5,2z) (B,w)) $(a+dz)b,zw) iia(;)iio(a(z)E)a.(z)a. (w)

iié(a)uPe{ERP (ap(w)
ii6(i)aP(2)6(Bp(Z)]ap(z9P (w)
@a.,z)@b,w)
Alemisto,
[(4)B](a,X) qyea,x) : 4xr(a).en(x)
lie(7r(a))apee(pfa)a(x))

e(a,x) G p



87

Também,

f$(a,z)f(Dé(a).ap(z)):p'Eé(a)fap(z)
p'(a)a'(z)(;1.z). .'. fq):1GIiE]

Pardina].azestsseccd@am@passaranalise
docasemqued é (apenasnygrupabeliarfonito.

SejX---Adt(Amacadeumgrup®numrupo
abeliadonitoA. Suponhamos

B. B,
ALl pl ""'pt

csejAlacomponemiteri.madieh.

Ebemconhecidgue

it lAt (A 'n"Aut(A.i)
Comstoficamnicamedeéeerminaamase s
u].,'..,ytoru'onde
X---tAUut(Ai)

édadporui(x)aiu(x)ai i:l,...,t.

Denotampos

AJuX Gi=AiJu.xl E:G--»Xe Gi

aspro:jecdéamsdni-c&umfatoelementarec € opu]].
-pack da familia {czll$j.$t ' Denotamospor G
projecoraturais,;«Xe Gj.+'-"'xX.-ascixbegiom

isto liza =85, j_:zli,’...,t
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Consi.déraamst® " }>% O pull-padkasilexas

(Ej p
(Gi)Pp Xp
(Notemgausiléepi.morfisimaezque(ci)PéepimVi)
Observaguogi=1,...,t(c:j.)po(ail)ndondekadefi
nacadepul].-bakkO-Hom(Xp'tq)
fj.o8: (ai)p vi r

(ondd1:G -'(Gi)péaaplicac@andnica)
e

DenotapdoGj.-""-"E'--aPG])pcas.izdeEGio
observamqwe (cj.)p]eifiePcivieOc,Vi. . .porde

vi=].,...,t

AgoradbviqueElIFeOETambémmediagque

fa : 8e0(pomunicidade)E8 IXo(dondtke éunmprodu-
toBebi-di.Feto)

OQutross@Gné P-]Jocdalevidaprop3.11

Maisindali,(cj.)Po(liiQAovi)P cp Logo/
dadefinic@epula-pack,

] ' g)- nom(Gp'G)tg. Tjo@

Enparticulaconcluinqo®iié epimorfismia,

(poig7ii)P o0é!). DOfatodequeif . li(@e&J)isegue,

porunia.jadegue f=q)e
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Tambéml-asgumenusualdeunicidadcenclu
tRloguec:$ cP e qg)apa

t
Fi.nalmedesmotamos kerE; a>.kec()P

emvistadeGserpuJ-J--pack, CC-,-éPomadambém,

N=ker(cp) e P': Nc--Gp

Asaplicacoede .[definemgspectivam@mote,
restricadmomomorfiemMs---»xNA ->»C N -»C ,

desortague
p': = ep . P@= $P e i} = fP
].ndicateosbé@mrB: kerq)M emostrareaos
seguique falara-ssdraveésdeumaplicacaa C->N.

Comstasonsideragoestramosgodosssub

-diagranmadiagramaeguisaacomutativos.

Diagrama 3.2.8

X: ker f
Y

J

+—

Gp
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Paraustificatrodaasindicacokesdiagra midB
danecessitaded®slemas

Lam&.2.9 F éepimorfismo

ProvaPar@ada=]., ,ttemoxsdi.agracwanutativa
i [
Ker(c:) (G p

pi= inclusae ei édefinidmorrestricameei’ Aprop.

3.2.].o,teor.3.2.4eoteor.3.2.ﬁosdizemuefixad°
i, entdoker(ei)Opuker(ci)pAi ou ker(tif: Aj.1"].

ee{=0ouidentidaadwprojec&8andnicaendo sobre
jetoramjqueaaso.
Destborma,C@--+E(®)= 1-e::::(V4i:l,...t)

(c:i)P;ij.Plc)e--vi,liP(ch ker(ci)p
Daobservagaveri-ooncluinosVvi, ]
tq Tiitl¢(cdi(ai)y P;.éi(gipipi(ai)
Comm(pla])) 1,Vi.segukadefi.nagapulddck
(cépull-padle(ci)l$i$tgue3d geGtq
Tr(g)= pi(ai), .Vi
Mas, E: (g tivi(g): c:iRaj.)
g=P(a)paraaeA.
Logo
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Tiip}(a) Tlfp(a); eivi(g)=-eipi(ai): lii;(c). Vi
Dai

i:lla)= U(c), dondX a) []

seguir lembramos (VAGA) (VxXCX) se
t

¢

f(a,x)(el(al'x)... et(at'x))

entao

efinicappoislf

t
Destbormas,eaA € al+ +at Ai
entao
t(aﬁ fp(a)- f(a.l)-(el(al'l)...-.et(at'l)
(elP(lal), . ,etPt(at))
(éi(al) ...é(at))
Logo, aeK 'é:::?a) - 0 'é:'+ éi(ai) : O !
vi::1,.”,t'+-a]el<j:I<e{éj”Vi
aK:
t -
(K; {a sal+...+at i.ﬁiS.Ai(:ai): O,Vi:l,... t})
Lembramos também que v{ : (a,x) C G '""--mm--n- "(ajx} =~ G;
eumaisael: Gj.c'"--efi-Ginfmplesmeote

Vi(ai,x), (ai‘'x)(inca-usavdidAij.xex



92

Salientamgpeeviehomomorfdemodadefinica@l®coi
relata.vamanote

Lema3.2.10 - ejK ; o.

ProvaUmaezqueK= (DKi' bastmostramuejKz o/

vi. Fixempsisleconsi-detenmiagrama:

Ker (Ej)I?2-1::-"" (Gj.)P \j.)P Gp

OadaeKiep(a) (vi)ppiéi(a)(vj.)Ppi¢@)
poiodiagré comutatevaeK+ Kerei'

'.Li-éEep(aFl,dondé(a)=1. []

Estdemaopermidefi.ner: C-»N por

e'of=€. Daique(@e')E:@é:?Logog@e!lc pois
?é sobrejetora.

Concluinmpomssquea sequéncaaala

cinde.

Relativamésamdest;--Awi(CFP Xp A.ut(N)

definidp®orae aptemospréoximema.
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Lema3.2.1} (vXeX)(VACAdmos

(i)  F(u(x)a) n(etx)E(a)
(II) é(u(x)a) : %.(eO(x))é (a)
Prova (i-) U2 (u(x)&N(a(x)p(a)a(x)'l)
. 0(eO(x))DF(a)a(eO(x))Hd
=i](a(en?a)
(l)u'é(u(x)akr(a(x)p(a)a(x)")
ap(eO(x))U'é(a)ap(eO(x))

p' (up(eO(x))é (a)) []

Podem@ormostrarultimpesultadondamental
destparagrafo.

Teorea®.12Sej@umdaami].daeprimoe
X u Aut(AJmanddeumgrupXnurgrupaeZiano

natoA. SuponhaqueslAl=pl '"'pt' e Aiéacampo’

nentpi-primamdeA. SejaX 'jJ' Aut(Ainduzider

DefinanGosAJuX;Gi: Ajlu: XG-:;-»XGj---d»X
asproljectasdnicas.

Nestaondicdeesnd@--XRBo pul-l-baafami-

BicoG'i"‘@-P»localiBa

ProvaEsuficienmeostrajueo homomorf$sdodi.agzg:
ma.2.8é umi.somorfismo.
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ParastodefinimGs-"Gpor:

@(ii(@fz): pe(cn?(z)
(Lembrampesiquea seqexal@»--IG;;»@¥pcinzedon-
devgeG! ceceB!zexRq.g: p(c)8(z))

OLem&a2.lMomostga®di-agra8am2a §atil
fazashipOtegskaproposi8ad.?2.

Oestéormaemos’'(a(z)c) un(z)eg’c),VceC,

VzCXpLogos
@ (ii(c)8(z)[i(c' Matz(gra](z)c")8(zz"))
p'e’ {c)p e'(a(z) c') aP(z)aP(z')
p'e’(c)fuP(e)(c)aP(ap(z’)
p'e’ (c)[aP(z) }'e'(c )ap(2)'l] aP(z)ap(z’)
@ (ii(c)8(z))W(p(c'pa(zop(e,Gp)
Agora,
[(wee](a,x) wif(a,xFef(p(a)ix))
"f(1iAa)8e0(x))

p'e’'(F(a))an(endx(g)ea(x)

e(a,x)

Também, $@U(c)a(z)) (P(p'e'(c)ap(z))ii(c)8(z)'.(bUlE

Estapoiscompledpova de que @1 : @. [1]



S33 Nestaeccdmstabelecembesoriadelocalizacao
paraa categoridosgrupoguesaoextensaeum
nilpotengpeorumabelianfanitoemumadam511ia
deprimoBR. Estteoriafoidesenvolvedderior-
mentpara categoriddosgrupogilpotente®rp
HiltonG.Mislire J. Roitbergm[H.M.R.]

Considerddaacsaategormaguabsobjetosao

osgrupopuesadaextensdeungruppoilpotenp®rum
abeliadonitoeosmorfismodsoshomomorfideyary:

pos.
Traba].heamiesalmenmesentiddeacada

G- 1Classoci@p~ 1CifixarimamaamiJdaprimom

Proposi@i8.1 SejdA»L2"'GurliaXquéneisalde

gruposemdAéabeliafmi.te Xnllpotente&€onsidera.
mosu: X----*Aua(@A¢fiassociaadlaxtens@deuponhamos

2
que I',.: A.
Nestascondi¢cdes,dados 11C Hom(GTK)e B)""ib.K---b»Y
ondBé abeliardonitoe Y nilpotenaéirmangas ho-

momorfisanosornandomutatiov@diagram@aaixo.

A -G c X

ProvaSejdd: KBp(A)Y. Asse-mque.
clip(uix)a=&)3(g.}i(a)g'ip(a)'l)
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onde E:(g)= x

kKel{u(xp-a) KB(g)KE3p(a)KB(g)'JCcYpH])'!
VxeX, Vaca

KBHEA): KB;(lZ',(.:.)[Y,H]

Logo,
Hc [Y,HE [Y,Y]:ZLZ'Y

Suponf@markka 3)queHCl'k-1Ytemos:
He [Y,Hd [y,]'k-1yFkY

Segueoisporinducaguedc= {I} (ondecanil Y)

[Ip(A)c: kerK = imyv

Fi.cpoisdefinideormestric@a@am--Hom(A1B)
»Cz Bp. Podemmordefinirpompassagaaguociente
Yenom(Xtg)yc=K13. []

proposicéo}.3.2(VGelC]) U-U(G)a G, Uabeli.a
nofinitocons/WhiJ-potemrsteetisfazenadpropriedadee
guesendo2G/U----Autddfad@associadaxtensao

2
U»--->G-'-»Gtedmos |'o= U.

ProvaG-1Cli--+4 extensAp-Li-"EGoXndA é abeliano
finitoe Xni.lpotente

Sejav:X----'Aua(aAr)édadaorp(u(x)a;)gp(a)lg
ond&:(g)x. EnvirtudeeAserfmi.tpgodemooosncluir
qud'u=A (edala provdaexisténcdataécompletal
3ra 2talquel'r'l2l're r:=1":+|
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Provamimscialmentgorinducaaquep(i'l4)G.
Umaezquepar&:locorrgorhipétessegponldél'=j'")aG
temosxeXaCrE'lflxadbeG.Suponhauek: (g)x
e E:(lPy. Entéao,

h.p(u(®)ra)h'' P (y) (u(x)a-a))

t.{u(yx) a-u (y) a)

p(w(yx)a@)(y)a-ap'l'=
P(Fllj)4

Emparti-calar.P(19 G: Tambeéuhmé.abeliano
efmi.to.

Maisaindaconsideranda-sequénceacita
All'»1J---»G/onEde Edddnduzidperpe ¢/ e
aaacadeXemA/Fassoci-adgugue |'k=1'k/d'onde

iI'":E (0) ConcluimpmsisqueG/E nilpotentemaez
guea e Xsamil-potentes

CoOoNdeltemosa seguir n: G/u----sAut(U) pox’
n(gurug.u.g"'

Sendb- p(1")P(l'r+lsegueueldgeradmor
P(u(x)a-a)xeXaeF Mas,

H(ulx)a-aFgp(a)g'lH(a)=l¢2(gU)p(a)]p(al’t

2

Daigque Ue 1'(2
ParaerificaaunicidadeU suponhaques

2
Vv« G,Vabeliarofmi.t@ G/\Wilpotentgi'G/V: V'
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Devidoproposica@mieriQs.z. 1) j homomort. cl,
o'l queornacmomutatiov@iagrama

t" .. G

Segueoisquea é ainclusambeUenv ecl'éaincluséao
deVemu. .'. U=V, [::]

Sejamgor@. asub-categptermde Cdefinida
demodpueosobjetossiocosgrupaueacextensdeum
nilpotenpe®munp-grupdeliadonito(p=pri.nfoxo)

Corolar8.&.3 _ _ ¢l ...y U(G@unp-grupabe
].ladfdanito.

ProvaDefatoA»Il'->GE»>xA - p-gru@deJ-céimaoto
e U=p(1d) p(AFp-grupxbeliardonito. [:]
Corolar803.4 G- 1Qa; Géni.lpotemteU u(c)= {1}

X.b\#vtda+ \ o \= AL.L.G.l1./\it... \3dIb'.¢lio+ \3/¢ca rxu«LFItp/c:al.i.a.F/¢./

tente.Logo
2
U:rn : rQ c rQcec+¥ {1}.

(: ) U (I} --%6; G/UWi.lpotente []

corolari.3:5 ] p,qprimop,#q tq.

G- 1cP"\ICQgd-+ Géni].potente
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Prova:('+ Ipotente:t={1} Logo,G- 1CPi

VP pri-mo. (pois {I} é p-grupo Vp)

(":'--)--Pevidoocoral-agi.®.3yUép-gruponitoe
g-gruponito. .'.1U%¥]. .".Géni.lpotente. []
Passamaeeguid definic@leGpe IClpar@zada
Ge ICI.Dad@Ge ICIfixamassequénebecita
u»-.-"+G' Géddae é osub-grugpefinidoaproposicao
3.3.2e u:G/U------ -Aad®)r m(gU¥Fwg.u.g'!

Sejuméamilideprimofsxadaconsideremos

e0:G/YU"----- +(@PU)ecali-zale@®@denl. Fixemos
tambée@mri-necsuponhaimosialmeniesz~ 1CPI

(1} peP'Pomasgsteasog: e0o@nde
G"'-L»G/ufG/@Y) Tem@i.s:
u» +-G » G/U
1 1"
(0) (G/U)p (G/U)p

(11) Pep.Aqubub-diva(iemlosscasos.
(..t (. (la...

SuponhamwesIu(G/liJ‘T'qI"...qg,"...qt'

(11)aRp3 {ql. qt}
Nesteaso(G/WBumP-sub-grdptmrcade

Aut(Ue .'.daproposicad.5],! acaaP:(G/U}pAut(U)
tq. upoe:Ou'



Lembra(mlaibiégtbeli.epnboca(lPePs)egudaoteor
3.1.2ueHu((G/U)p;U)-'-g"-+HUEBMDf)smo.

Seja, pois, eP (unico) tq. eO-1p
Aprop3.]..1libosnostraué undiagram@amuta-
tivo

f G t' :1>G/U

(G/4)

(11)bSuponhafioalmentaient,,| $E$t tq

P['Iq]/...,q]JcP' e {gE+].r."",qtlcP
Nestai.tuacconsideramos

H=<xeG/O({x))
F(n) ; a: G/u----- Aut(u/B

rmgadefiniramosgaposeteoremal.20.

Conforomm@oro]ar3ol.23,undi-agreama
VO

G/U " = Auf{U/r)

(G/U)p

(ondwePé ini.ca).



10}
Consideraans@guiodiagrama
HAG/U;U) ~  n~«(Glwlr)
'8
n=((G/p)ulr)

Note-seuelr:U-"---»8aprojecadmnonic&, novamente

peloteor.3.1.2degupuee & isomorfismo.

"flenmp((G/u)p;ugr)edEIpw+(El)

Maismaezaprop3.l.1l@8osnostrqué unmdig
gramgolutativo

mp

e u G G/U

p
wl Uuny"-'---'gp"-'-'> (G/U)p

Observamvesguigueaestalturdemodefinido

parxad&-t.dCPuUmyrupGpe U iICPI'Estalefinicao

éboapoi.sega 1CPINCqglentaoGCill. DaiU:I.i},
dondedépodeatorreascasoél)ou(ll)ag ambokevam

aconstrug@d&Gp (G/U)p

Enparticulabservadosstaonstrugdsdende
aquelgefinidem[H.M.R.]

Oexempdeguinteostrque

iclplcplo
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8Zgll1R2}g$ - Seja

u s (ul' u2) -*Aut80/302zz/5) Auezsz) © Aut):/5)

definidmowmul(1l)a 2a; u2(1)b2b.

Seja G=(a/®al/5)eoa.Eimediagqoel'u=a/3®al5.
dondénae® nilpotente&ntretanto,

A=zZ:/8al5----- $G--»Z:
G- 1d Mais ainda, p(A.) y(G), poj.sl!'to

Destborm@# ICnVpprimocgasecontrartoseriam
p-grupabeli-afnoDitwaral-gpmonformeor.3.3.3.

[]

Vamagoraomplebaconstrugéed p acategoria

(111)SejaGeleistPICPI... ecasou=U(Gnpéaos
p'grupo,ViEntretantd,= (DUilbbndBi € acomponen
tept-primardau.

Destfaz'ma

t
G/U---1AUt(U) ]f_rzl'lZ\ut(Uj)e u= (ul,...,ut)

Devidadefinicamewi edel'nmrU segulEu =Uj.Ni

DenotanpmsU-'---;U'baprolecdmandénicaSa-
hemogue

nu(G/uj;u) "-,Tt+).; t nu](Gl/u;ui)
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e'umsomorfi.sumanversadefi-ni-gal-pula-pack
Indiguemopor C: [U»----+G-"----- »GALjr ni+E e

consideremddagram@mutativo:

t 2
lanui(Gl/u;ui)

t

Elpenup((G/u)P ©0) Jllllnocp((GIU)P,UJ

onde

édefinidp)e[osastoanteri-odes()(L]éll)a)ou(11)b).)
Tambét'_'mzl(PU: e El.(GUnicd@tq.

,Tt+) (=1p)  ((Eii)p)i
t

(Tiig'"----priviecZandni.cp), ©'IPi
AsconstrucoOefetuadapodeservisualizadas

diagrama:
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Di.agrama3. 3.7

»,G/U

ElIRJ

TemopoisgueE:RPopula-bad&sflechas
{(ti)PII$1$Mma1ezquepordefinigél%l:P; P+EI'

Arespeitbaap].icacédnG- Gpdefinidam(1),
(].1¢ (111temossduaproxim@asoposicaésixo.

Proposic3.®3:8 eéP-sobrejetora

ProvaNocasdql) e: e0OoEP-sobrejetmabse O é
P-sobrejetoca sobrejetora.

Danesma@armmaosasos(l1l)a),(1l1b)l11g
édefinidatravéddsumdi-agraomadeoé P-sobrejetora

elU({11)a))r((11)bdup((l111)9adosobrejetoras.

[]
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¢g;lglario3.3.9 - G--=-'Gp- /K P local Entao,

proposi.@8a®8.10 GP-]Joca}-+telsomorfismo
ProvalNovameheemod4 casosanalisar

(]-) GP-].ocal].G+@pP-]-ocd.'.eOsomorfismnmeo)
UP-]Jocalevidaocoro]arid]..9MapePeEUeép-gru’

poabel]iahinito. .".U={].}. LogoEéisomorfismo

donde e = e0oc tambémé

(11)afFi-medi@oosGP-local:-6/WP-lagadonde,

eisomDaiFéisomorfi-ponsutambé&m

(l11)bEsteceasnosapresenbadiagrama:

G o G/U
e eO
Gp (G/U)p

ante&P-local-+G/WP-localondeC isomorfismo

ConsideremoG/U--Aut{U)Lembraquwes

H=<x-G/Uo(u(x))PI>

Aprof nosga:af P ocasque
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on(Xeluu(x) -U(Xn'BHAut(U)vVnCPh'Vx-G/U

Assimuesex égeraddeHsegueua
tq. [o(x)n= IU"
Dal,
Su(x)n(w)] SEIn(x)((u(x)ulu'l)

(poit)é abeliano)
Comon(x§injetormsegueu(x)u)u=Il1l donde

lo(x)e U Vueu..coleO . Enmparticular {1}

e UEé trivial) Ir=1..dondeéisomorfis

(1].1)GP-local:-Ae XP-J-ocdcoral3.1.9).Segue

AieXP-locaMi=1,...,t(poisié sub-grufpnito
deAj.).'.Gié P-locaVi(corol1l3.1.9).".e]éisomor

cismvi. ComeoOéisomorflsmgu@ii.somorfismo
Vi .'.p:|a|)p4 éisomorfissiendee éisomorfpogmo

quencellaprova. []
Aseguiconsiderecdosagramautati.vo

U(GFU> p }G : G/U
Y

u(K)=v> } K
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Vamobservguenestasonde.c®delsomomdo

zido a:u------- ovda),V sdoexplicitadesmumdosqug:
trocasosonsiderac@asonstrucdeGp

Defato,definimoslcomseguabaixdemodque

O diaasamaomete

Pu Pv

u-- .%—-..,.t

SeGouKesténasconde ghoeasdl)entdoU={1}ou

?={11}.".a=0. Cas«nontrareoscreverrLb-sa)l.Dl(q)
r-rmo

e V:g-\/(p}(decomposn@scco)mponeptepsrlmarlas)
Assimuea(U(p))¥(p)epelagproposicad.26

temoot(rU(P))N\NC(P)Yondaplicameopropor3d.1.280
diagrama

t (P)u(P) G(p) GhJ
“u(P)

((P) K(p)

ondeEl (P V(p)+Ek;(P)r(p)+).'. Denotampado

ct(Pu(p) -'V(p) arestricabea segueue diagr
colutatavo
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U(P) a(PLV{P)

u(p)y 111EB(p)Y..(2Ly (P

B Sugey ey Y
Definapoosséa= (Da(p)
ObservacHQ@Qlientamgsgue casobdl)a)podserpeB:
gadoomcasopartiade]]lJagb)ondel= {1.} e .'.2=(0).

Destbormiondosscasopodesernratadasumalbrez
noraciocinaczima.

Outrossim,devidoas definicbesa € homemde mdodu

los(asacbesdaodasnduzidas)

TeoreMa&B.]-1Dado6,,kh 1Cleodi.agraalmas.ga,
[IPPHom(GplKu)orna di-agradanutativa.
EI:TJ} U }G e nG/U

EIP GP (G/LFJ’)

K1V

cP:v (K/v)P

Pz:ovaAunicidadaidocorolaridaa3.9
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Para existéncodbservenoe

e+0yp(pYeO(p y+PV+(definicaez;P
PV+cl{gtop3.1.16k+PU+EI

d+eOejpdefina-cade EIP) eO&a+Elp

Ocorgeie 8H ((G/U)p V)" ----*Hé& (@i o) im0
devidaoteor.3.]-.20.

Lagama+-1§P(P"" pelgprop3.1.16
] TCHom(Gprkwgorna "facérontalomutativa.
Destlormaibomenhe e eii tornamdiagr
ababkcomutati.vo

U - >:G/U

PVaox

Invécam@orap:op 3! '7 pargarantybe]

morei.scnwzado

0:G/U------ bg®© VgCG.eB(g3{10c(g)Te(g)

Novameddeidaoteor3.]-.2@ mocsue

eOH:((G/U)p;$Bi(G/U);V)
e smo.Logo,
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3! [Q;,]tg. e®0;] (0], ie., + oG

ond®.;éumhomcruzagoi.ncipgl..6.;(xYy:-x.\
v-? fj.x0)

Agoraefinindédv(G/U)p'v' por
Ov(z) v-z.vseguceue (5voebdv

° %le oy  opeos
onde OP: OP+ &v : homem.cruzado de (G/U)pemYV
Assimue,
®E®)  popeocig) le () SOpcpeTle)g) VgCG

Logodefinin@BoP Gp ""Kppor BP(z)UOPcP(z)T(2z)
segukaprop3.1.1ueESESPHom(Gpr&pBpe eB
Alémlisto,

KpBp (KpilepCp) KpT: YPC:P
BP' (;0PCc(HIip)Tt+; a

eaprovastaoncluida [:

Oteoremaimmaosnostrauesr"-'Gpé umfuntor
e.g¢umdransformacdaoral.

T'eoref.8.12 apli.cagaG----6-RP>oca].&am
C



11!

ProvaConsiderd&misjCl comKP-local

B-Hom(G.K)evidoprop3.3.Ekxistendi.agracma
mutativo

U(G) U G G/U
a Y

u(K) Vv K K/lv

Usandooteoremaanterior (3.3.11) concJ-uimogue

] | BPEHOM (GpiKp)g. Bpe ekl

Ma&P-].ocasté ¢é isomorfismo. Seja

A unicidadede B @lgarantipgal-ooral-al3o3.9

[]

00o
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