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EXAMPLE
G = Qg c Ut Quaterniens = SUR)
acts frealy ow S% by Gft wmdt:
S*/Qq ts & manifold
so satis fus Psir cars a&a.c.,@.é:q
Chosins on S° awe epxact $Rgputace
O %, = free -afrez—afm > free 5T, 3¢
of F, Qg - modeles | so H*(Qz,FFJ
s penedic , of tha - forw
F,[2] @ W (5% %) nrl=«
H*(S"/Q:, ¥,) - Folxyd/Gcteny ey, x‘u*«xg‘)

e . el = )yl =
T ¢ ding W Qg ) = 142t +2Wsd

‘ H*(Q:.WJ $ & GQ&GNS‘FE'N (Ll\j I



Grodp CoLu.o ™Mo Loaw

Deen - lg (G Hascrels qrowp
k  owwmulatiye . fcgeﬁcs

W' (6. W) = ExC <zr_ k) = Exf <k.l=)

kG v e Hogf o-(-%dra wi il

&mLt;P(a:cé.t;\a 4t 9 ® 9
QOngmuiaf§ve . Cu.r Proéu.cf

ad  Yowsda Proév.c.f aqree , to

woke H*.(G\k) o %_PM_M&H«

' lal (bl
=2 o b (-v) b e

-
-

l{ M s « ':G-w\.odu.(l tlen

HY (6, M) = Exty (B.M) & Exé, (kM)
s a gl K (G,k)-mod.u.h.

]



Togolsgueal groups

EG = contractible spece w L
free G - ection

B = EG/G

H*(BG; k) = "c(assifnc}\j sf?au
cobomolo 94 "

Ex Ouﬂ«Poel;

H'C(BUM ;%) = kle,, .oy e,]

lc-\l = 2. ¢c. ate Hae Charn c‘.a&Se_.'_b

&

I G o discrefe then
BG 1s oan Ei(enbﬂw\\‘-f"\ac lo.ne

Space K(G, ). ie. n(86):=6,

w (RG) = © (i 2. In Hus cese
Cx(EG) s o free resolution of
Z o5 a ‘ZG—mo&u({. Se



H¥(8G; k) = H¥ How, (Ca(RG), K]
e W Hawnc_(C*(fG). k)
H (G, &),

1}

Profonite

g
¥e - e;,f G—/u. , n w = {l}
lf ¢ ,::t;/_ Ue
ond M = u Mu ¢hen
wew

continuous coho wo(Oaa: 'S

1 (G, 1) = Lo RY(e/u, M),
LWel |

ln ol tHa abeve coses,
Y (G k) (er HFCRG;R) ) uk
a %rn-c(l.ol commutative 04\:3_

\
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“Tete co L\owo(Oﬂz

G b . ko fwiﬁo(

tHarn iu\_‘y.c,{‘we = prejective fo
kG- wmooules. 1§ N & a

kG - wodilo | SPAQ (‘oac‘fi\u cn

i«l\xeaha ond o ?roéec'éwe resolitom

a A N A
‘—aP,-—> P.._———-bt,—?P_z

O"N =tk kamel ™ N/
(mg2) o’ Do

1o Sef o cong&j re_sd(utm
ORI H How (P,,,M)

WY (6, M) = Exty (k. ™)
;(\*((,,k) & a z—_ﬂ_raée} Comn . n..,&
Tate awo..(»t:j |

Exe"'(n W (RA¢e. M)’
(Vector sye»cﬂ duel )




F inate G e NERATION

Theorem (Eveans) § 6 futa,
K comm. auy of c.oatfgs, ok
M a kG . module wbiel s
Noethertom oas o k- wmodule
then HFX(G, M) s Neoetlane.
as on H¥(G, k) - wodule .
ln porbicular , if k ic

Neetharion Han RHYG.E) ¢ a

e&.i 1 c:(ad 9 gar«‘fml k- Q.(az'o )

A
| n contrast w¥¢e, )

s alwost never -(-C.,.L'te.(»j awalie{.
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G ENERALIZATIONS
Theorem (Fried londer- Suslin)
£ 6 & e« fuute grup schame
over a fw‘eﬁo( k (\.e., kG s
o £.d. cocomm. Hepf a.iae!.rg)

then H'(G,K) = Exé:G(k.lt) LS«

frctely qzasratad ko-.,(.aan..
f M s a f.9. kG- wmedute

oa H'(G,M) s « §.q.

HY (G, k) - woduta.



‘rke.arer (\/g_nkov) G cow«f‘w( Lie)

k  Noelheran comem. nwg .

£ G > U Fa;d\fJ wnlony rep,

then HY(BG k) 1« .9 eval (mage of
KRB UG ) = ke, , wed) = H¥*(BG; k)

In  pacticules , H*(B6 . k) u o

£. q - k - r.fﬁebm.

Theovew (Puyer- Wilkerson) R
1§ X = BX s o« fnte
loop space (o3 G = LBG)

_6&4.‘ H¥(BX: k) s a {'.3. k-c.lad»n.

Thoorem (VPuwyer - Wlkergon )
1§ X s a P-comfac{. qRup
(iv.e, X F,~cmp&'& , ToX P -9creup XZRBX
ond H¥ (X, F) fuuh) thea H'GBXH)
s a f.9. IF?— a.(ﬁebra: .
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Tkeore,g- (Hu-.l\ "S.UNOVWLSB

lelt G be o pro -7 -gOuP. .
() HYG,F) i« « {.3.]F?‘°~[3QLM
& G has am o pLn Ac~raal
‘tors'wn—fru stOrbu.f W s.t.

H (U, %) s o te.

G) If W'(G,Fp) & §.9. thean
G hes a fiute mumber of cels
of forte su.’oamu.rs.

(i) u* (G,H:?)/m;l +edwead s {.q.
D G bhas a fouh bt of ccls
dt ejtmeafarn ob elon ?-Iu'oaﬂu?.{
G.e., (Z/p) )
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a»
Kl demension (Quillen)

Def*® —r?(63 (the p-ronk of G)
0< Ha Z&raesf g fw w-e.-.cf.

lf G ¢ o C.aw\?ac.'(' Lieo arbv.?

then ,(G) 2 <, (G), tha Lia veak
wheel s the lugest €, for lhuel
(¢V° ¢ 6.

Theorem G compact La

k o 4uld df chos p (p=eo ellswed )
Thea e Kell divension of
H*(BG, &) s egpad & v (6).

Theocem The Sowe holds for
Aocretn g ups of f-\;«lb. ved
li.e, 3 We G fute index s¥. R (VB =0
fu n 2“.3Q )




Theo rem If G s = Frof&..‘o.fe

anu.f Sl e f.,'.u.&, e bes o& ccliy
J-(- e "&""“t“}] obelon f-:u.(:wc
then the some Wdds.

ln these eases, Quillea

vaec( wmeotr€ |
.A'P(G) = cutn.acfa, with
objects L2 () € &
arrews :  qrup nononav?lulsw.s E->t'
tmducad b Y cm&v.asﬂon w G
Theorew HY(BG: k) = Llun HT(BE;W
(—-—
Eev‘p(ﬁ')
(l’es(r'\.d&'\on) i an t;'tsgzgro.bai i.(_ogﬂ_ﬁx_
.., kernel conssts af u;ipofen'(s

2 ‘c.f 2 € RUS T aze x ¢ (M«de.

\



®
Fot an ejt-m‘l'un w f‘?"""P‘

ve have
H'AZA)T, k) = (kDononm,l  beclzt gped)
g Ay, s %) ® klyis .,y
leil=t, lyile2 (p o)
In botlh ceses, amod T wd redieal
dt e ?o(.dnomia.( nng on r ao.ner-im‘.
C,’__Y. The wmenimal promes  in
H*(BG‘. k) ore o -l cmrn)ua_
witl the cels of mon. M«%
obelion p-subgroups of 6. If E
s & wmagiwmal a&mfwa ol elo
?-g.,.!,«bmuf thaa Ho we‘?""é’;’ﬁ

rnimel FM& s J Ker res, ¢ .

\



DeptH
Horder te compute . Gene_ro.(.b?
a'w(a‘j acf o;‘g’gaﬁ.f:ieg‘
Sometimes HY(G, k) is
Cohen - Mocaslay (deptl = Krull dim)
€.q. - «FoUowL@ coses {k o M«()\
(i) Groups with abelian Sylew p-subyueps
(’Du.f(of:)
(i) GL(n, Pr'?') , char k 9 (Quillen)
¢ Other funite g rowps £ Lw tupe
amiam ‘f"’" bg)‘—»;.‘...O hesaclinstic |
(F wdovowice & ?c{))n for classiead qps,
K€eiver mom fov @;(C).?('iancl Lie 6:'“-2)
Gi) E rtra rrcc'c.uo | 2"‘0“’"’?’ ( Qu uﬁzﬂ)
(v) Fonite sumpl groups \af 2-teuk £ 3
witl chesr k=2 (Aduw & Milgram)




Theorem (Duflot, ) @
Let G te o camracf Lee qouP

ond Lot S le o Snﬁaw f—tar-i
sw'a%mw{ of ¢ (i.e, bke o
oy ned Corus T end Gt S

be the waverse vmege w G of
o Sslbw P- SNLa(bUf of N$(T)/T )

Then
depth H'(BG;K) = Tp (RSN

I n fu't:ouaal : ‘\f AL (G)=2 | taa
(2(N Z2 1 5o H'(BG K hes
al‘.‘)u 2!l . e, W has o

mown  2ere - driser  m ?csléwe olagree .
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‘
Do.vtd Grean sfruafw s

Tleorem If bthere s reaulcd'
seqmence of Zu\aﬁ S cmsisfi.no
of prmitive elomants for the
coackion of HY¥(B ;L)  then

depthh HE(46, k) = s + v (2(s))

Here, o 26) x S > S (wdt)
wwduces
X HABS K)o KRR G) K @ HeRs; W)
So H¥BS;k] s an WY(BUS); ) - comodule
H* (8G; k) is o sub-<comedule %eﬁ%m
oend 2 s plumitive f

/u*(x) - 1@ x
2.q. Inflabons from H*@S/2(5); k)
'fo H*(l&g;k) are pARmitive.





