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Dear Peter:

Stefan Finally arvived so that I could alk do Aim For
o while. I managed o understand o b about what you ol
are asaumina about your c:oha;n;/oaj Meor}, and sSo am able
fo completely Ca.)culqale the RO(G) arn.d’e.d caefna,m} growps
with Burnside rang cosFFimem{s when G is cycbe of prime
order. I gather #at nobody had done so.

— The case of G=Z/2Z is #he ea.s:‘a.sv" ‘o write down.
There are Jwo poinks S® =(Za,~L) and pt , and /,#rng'
Rlﬁa o ring , I assume
Ho(s°) 2 R Hopt) = R+R

wiHh o Aas; of H() r""""J 4, o and o3=20. The homemorphism
Holpt) —=H(S°) sends 1 401 and & 4 2. ' The dranafer
mends L Fto o The coefficients are ordinary i HS) = Hpt) =0
lor CEZ, (£ O.  There is a Jd-dimensional non-#rivial represeniation
for 21, denoted R.

Then HUS°) = R[%,t7]  where teHE"(s‘*), e HtR(5°),

Also H*(pf) 100&3 e

P Z-axnis

(over)




where K= ker [ 2! R —=+=RY and Q = R/2R.
F Spet FFa'em”)

H%*(pt) = R+R  if w:zo |
R - i w=nR or 2n(B-1), nzs)s3,23,-..
K i ws aRaem o with

n>d odd: and m2n
or N<0O even and m <N
. ~ .
Q if e n R e with
- n>O .even and MmN

or ne=i. ead ond Mm=En

: \ O  otherwise. ..

OFf course, one can write down Hhe muHaphewPuon, the

H’(p#) -°--H"'(5°) anJ 'Hte-' 4~remsfer

Ao J’hom;brpkism

The case G 39 is “7"‘;45-‘:‘* Si‘;\v"\-'}eut-‘:“-‘fhénar-’aupd are
.Q+R R cz.-; R/,:R and K= kerfP R-2RY., The preef is ,.8mp.un+;
d.FFerem‘ -Por P add " however.

Of wm-aé., knowing the coefficients one can proceed fo
_ c.q,leu.iad-e. the cohomalogy for Many gpaces, u;ina naive metheods.

.: .I‘ 3"‘"3 to J-r:y to wribe - M'i'a'aféhﬁ. down HAis week

while. Stefan 7] a.wg.-)l.

S;‘ncers{y_,
PS5, Some of my calenlations are Warr)(ing Stefan. Some

#n'ndg Ae hoped Fo prove arert$ Frue , # appears.



Dear Peter: 4 Sept SO

A 4/:6/93:‘;3 for ég;ng anclear . Aci‘ua.ev, for Za and Zp (p odd)

L can describe /'/: (G/ Burnside @R) for all H as alg ebra
—mhoduwle over the Buraside rin 3 and alse the Aome merphizrmnd
induced B/v maps G —r G, L didnt put down H’;; (2 2)

becanse F was so easy tha?t L never h’sug/w‘ aboud

More gencrally Ha (G ; Buraside @R)Z R polynomial

"'hg en generod‘are Ll‘f and éf n Hf-"(G) and Hd'f(G) (iy'if'd)

nron-trivial irreducible reppesgmlmhon of dimension d.

hr p o
Further, e % G —_— ) g’-—-—-g':: hen %*(éf) :—"(!.J)éf

the da‘arm:}san?‘ opga.s o dc)‘.’! n Fhe

where the 4 is

( This holds /ér- all Frnite G, and indeed

repmem‘x/ien f .

is drue for all G —ifF £ ,M,Jgr.sy‘anc/ your Indrnite grof e.q.-se.)'

Since H: (G/H) £ H;l”(}th) , in Some sense you

ac#ua}f) on)f need o campw/e fhe groupg tor pa:’n?-ls, but

of e addrdions/ Structure.

that rsomoerphism [leses a lo?
For example, i fells you that Ha(G)= R i we ker (RO(G) 25 2)
and o sere otherwise, bub docsnd 4ell you the ring shruchure
and the autemeorphizms,

Oh. The Burnside ring acks in Hy(G) i» #e obvious way
A Linite G seb with m elements is Just wmuldi plication by m
—and by the way tptpe = bpbp —strict commutativily hokds.

(over)



Fhat reand
- resesve
Whe ﬂah* _
le be wrong .

sBurnaide

Norma.gv 6f£f' —Méf £f 'Far Some um'} u GB(G) bed Me.

um'vl-'ﬂ Iseré ac«)‘ua/ﬁy becomes i Aecause of %g Wa.) B(C_-) QE}S

A “"“‘/5“ ‘{;’“"J o decent a’esc:ﬂpzlvan of /—/;P fa_;hv_"_)""

6....-1- ﬂlmueh‘# wn#cn down all details )ue,'r" Let f‘,,-;‘-, Fé_:»‘
be the nans‘rivtd 2 ddmeb.gtonq./ :rreofucvé/e rapa of Zp
and p.  one of -/'Aem (ﬁxa’) F::r' %& :QO(Z;») wn:/e '

_:_ wa,,.f k+-ﬂf wj,,gr& : m._. a,f, #eo +a£_; fog__, and E'a‘-,o
Thenr in #a ..f piewc ..w,M or:;m mt %) He gwupa _

H;;f%fff (point) 4

e B £ YV )

JFamv.cr ) -

J forgver.

where K= her [R-E2RD. -me;sso;g,-;_a ,;a,-ml is Hat He

R+R = Has ( P"M’l) is not Hle Burns/afe. rv'nj in 5en¢fa./

— requires fwo ganem‘era‘ as B(G)@R Mac/n./e. -ZFP /=
inverdble in R it is the Burnside ”‘"J' or Ff ooz IS,



Unf;;,-#u,.“,le{b Llve no# rea/é' made much progress /n He

Jast weekd or so. Ive tried Ho exbend the computadion Fo

other G , but /a.rae-l)l o .scaéing 3en¢r'a_./ resualts rother *han

specific caszes, I have o l&g/;‘ng that abelian groups miaH-
be access;‘é/e_, but noenabelian are deﬁ'm‘le/)l ComP/fca)‘cgl.

You sngge.s:‘a/ the calcuwlations as po.s.s;'éfe Jheses.
There are o couple of pPoints.

4. I dont think you reakise how drivial Fhe Fhings
I've done actually are. There is neothirng deep involved , and
L’m net sure Hths is war*{\)r of a degreg_

2. Al of my studends adud{y Aave problems afF the
moment. They aren’t werking as hard as Hhey should, buk
they have stuff de do. LF you bhave some students +hat
Jou wand do put on these things thet wouwld be Fine.

L will #ry 4o get my ideas wrilen down and sent ko you

o5 Soon as I can so Mg)« could see how L start.

L&}‘ me 1"‘) 40 3:’ve A l"eugh> ou-;‘/,;‘ne aa“ wAd .[ da,

To compule H’?G_) yo;,. note. that =fG z=zdG

as (G~ spaces. Then H“(G) Suspud Ha“ {ZFG) 'H“?(SJG s eAJ

an Psomorphism of Hc:(ﬁ)”’t modules — Aence given by muliplication
b); an invertidle class é,eﬂé"'(c; ). £ mr;#»fna excep? %*

18 then simple. For ?8* ;) You suspend %; G -G o

ZQ : 316G —51G  and use this to map TG —»3TG, ie
identily SIG with T4G. The map & net 549 — the suspension

/n

«&-f()



..spbere ot 1eqg Aa..s Aeen mq.ppad é/v f(g"’) which 18 a#’
dé’gree Mf(g"} and 64::\3 a _splsg,re W,#; alr:wﬁ/ ao{':an yau. _
See the map )

| '7';: Jc '22.,7 /&?“.f. be '#A;::,' rondrivial ene dimensicnal
repres entadion. and ook at Hthe cofibration. (d,;gg,gMeM—"ﬂfJ
Slp) —= Dlp) —= DleY/s(p)

S S 1
z, —pert —Zht.

Vou know Hi(2,) and you induchively compute the exact
Sequence.  Struightforward caloulation hits o couple of
questions bub when you bk them Waner’s - assamphion will
sefle . The -eab-aam/my L s géven ‘-:'A/v a  map .
ST sy ziz, |

and resaling S22 B0z, | dhe mep S o312, induces
the. ;qung,t;,- (A), Wame,-)__,,l is*his? map on the rose,

*n do z, , cbao.se o f xp aeam MM w,.m s
o cofibration o . |
oz Sy =
and the . coboundary Hzo(2p) s Mz, (2p) i3 geomebrically
n”"‘"“ i ¢* (T aéhﬁ"w‘" of Z). That, 3we.s you ;P(S{f)).
| Now Jook at the omc,amﬁan' "

Stp) —= Dlp) —-a-ozf)/s(f )

E

Aaam you hn" 7u¢.5+ﬂol\.§ bu& H\e, eeboumfar_\y giue,:s

= f’pi -—-vE‘S(f) 5:‘(5:*3 )= 55’;,,
: = aAaV@— ’

and Hhis is Waners +ransfer



TAS N & w h y
s gives y HZP (poin?t) for w=kpsf — but p was

ay rep. Se in RE you knrow the groups that hie aleng
the 2-dimensional subplenes—. and need 4o £l in bigger
subspaces. OFf course, for Z3 you are dene. |

Se you look at Zy , with p,,ps , and that makes
the paint ofo = Pa-fi stand eut. MHence you see that
the ot s  are crucial. |

So foke oo=VN-W and write W= C,0C,0--€C,,
V= ¢/ GC,'*---@C.-' and take an eguivariant map
W eV given by 2 —wzd  in cach complex summand. That
gives you a map.

pr"‘ —Z Vpoin?

hence H(P*)“—'H“*v(z#)_"’;{;*v WF*)'_""H“*V‘CA*J

which is a homo of HEf(Pt) —reoduwes — hence ma,/l-l heation

by a class in Hv' (P{-) H""ﬂ'(l,i-) In exacty dhe sSame

wq_), there Iis a class n H:;PV(P{') — and a\,,w-dw-\f ” druaﬂ
a

n H (P")"‘ B(ZP)QR s A4+ X(Ep) and 1S ba.sfca.”)l 4’”‘"’ (P ).

one (med P). Tt is close enoagf) Le imwerﬂfélc Ao ana/yzc

"AG aroufa
L note that Mu/hplncm‘:on by ay-¢ sends

Hee [P*)_____,..Hzp(ﬁ) B(2,)OR = R+R(2p)

is  monic and one can -ﬁ‘gure. ot the 'Mﬁgc which (s

R+ R (4/’ i85 gengrdule,d A} P P(ZP)) and 1 *XZZP) webh
X#O med p._) That submedule of B(Zp)@R is not isomorphic

fo B[’ZP)@R — i+ can' be 3znerq¥¢¢/ 6} one element.

Cover).



)

For G dée/fan‘ of odd arder, R= Fic with
1G) inverdible, IY Swear s lx pedt Aard.

(Added on 8-54:5)_.

Wh) do I dhink I can do abelian 3rou,ps? Maybe
i, is ophimishic , bub I think one hes e full bag of
tricks  peeded . L.l'#"e wfow/q’. be J;\fe:e.f- £ you restricted
to a. f£ield of characteristic prime o ./G/‘ as R. Thea
'g%t%ma/ogues of the HY s éra'g&nemko] By '“"e’*’é/“
and you ought to be able to write down a rice closed

scarm ..

You asic-el 450:42" Si It s ‘;"M"'J-" Z 5“’_“!4’“’!8‘/ &,
P“‘-’—c-ﬁ. '-9; ot | yc.s:‘era’ey . énJ A i Fam’a.sflcafiv : -/eu;gs' (OF course, -
90(5'9 ls b:a, é_c_ig' SveEn lhe JAJMIJJI.M./ araqp,g aar& /arae -

w {2eSHweC) s the rep P2,
ano"ﬁlﬂ‘ numdar

8.

I 8t acks an & A); Zew =
e g'r;é;p.s lg‘!a(#)g anumée,r af 'c:_:;ofe._: of #?%_‘ _
"fhﬁfcaae.s &5*3‘4@"& w;':‘}! h.- _Z-l" /ébté.s bad, aned cﬂ& g}sau./al c"mﬁ“}e

o G= Zm Firs?, (}a}, ua,)(
'7"/;@ proé/em s At Fhe Burnsm'e I‘Mj ol" St i5 Aos damaned

SM@”—-— Iy campawacn with - ‘”“d’a’f Z"‘ L E R

Note: This ;"'-'." Aow B 5379;! .M} car died and all hinds of
Mess.J so Hhix aida'd 5&)" inds Hhe ;‘\'\41‘/.



L LA 5"
. \‘w\\
Dear Peter:’ /& October 8O
For several days now Stefan and L have been

a result , and F'.‘nq,//)/,.f have wha?t £

hass/i'né over
:"h:'njc s a Proo-f,

Let G be o Finite greo«p of __a_g’g_’ order. ket

okt dAarac:‘erilsJ/k: 2ereo or ,o,-a'me o e

F be « £rield

order of G. Then For any C;-—s';-mc.cr X,

Hg ( X ; Burnside ®F )

s @ en HY(X% F)RF Lt wtp')

"the sum /s over conjugacy classes of' ‘.Suéaroups H,-
a m;'m'ma/ .ia/ampan‘e.nw‘ n A(G)@’: (exph'ch"/ Sy IS
acvln'c/» the number of po:‘n;éf Frved -6} &

the Finite .:sa:‘f
s o k.—:/—/ and O F K.;é/'/),’ X(H) s the .:renL

bosomy 2

of  points
F Lt atp 1 denctes
invarses, p being any peon—tri
of G (i ore 3ane.rw"af
—tp¥l € RO(G ), where

where

EH =

ok X £ined b/ sSome cgnd'uaw‘e oa"f‘f/; and

o “po/y;\amfa/ N‘Ag"’ on ggne.rao‘v/s .

ut £ a_a;\ d their uied J‘rreﬁ’ua'é/e
real repres entation for each
such £ ) , and Hff has a’agrae, £

/f‘“’ s the dimension of the Lixned ,noim‘ set oF H ""f- ‘



T he resuh" is valid on/g For aroufu of odd order.
For even order G *he dna/aauc.s are Ffar more cam,o/z’car‘cl_

For G =2, and F of characteriatic pat equal o 2,
H;ﬂ (X ,‘Bu.rn:sfcle,@f:)

2 ey HY(X™iF)Br Flati ste]

-2
® e e aneyen F Lot st ]

-2
+_(4'f 'H*(X/Zn, Xzz;'F)@)FF[iéfa“éf ]}

where Fthat Jatter means that even powerd of _i-l;r have

coefficients from H¥ (X2, ) but the odd powers Aave

coctlicients from Xfz, mod the Lixed poin? set of Za.

The situation for infinite groups il be terrible.
I worked on QG =51 and F having characteristic #ere
and the behavier 1S ma!fca/// different. The mos?

ot ALY

crucial'{/sing which breaks down Jlsﬂﬁufﬂd;‘::lc (54)z2 =
is not at all similar in structure 1, A(H) For HES™.
Eor £inite groups A(G)®F — A(H)OF 5 epic and
the i'clempa:‘ernz.s split H;( ;A@F’) up into @ ITum
of theories  with Sdmost” trivial coeflicient system.

No such .Sp/)‘#fng cccurs feor G:-5%

S;‘ncere/y i

Bt Ly



UNIVERSITY OF VIRGINIA
DEF’ARTMENT. OF MATHEMATICS
| St NEW—SHEBERITMAEL
/2 NovEoO

CHARLOTTESVILLE, VA,
22003

Dear Peber!

Irn +he decampag;'w’/‘an

HE(X, ARF) & @ ey H'(--I® FLitp.ute.

»)

the €n’s could be thought of as placeholders
but they a.czluaily are a #iny b4 more. You
can consider Hhem as classes in the cohomelogy
with 4 -"(I%Gy , €Euex ={ey H=K

e lo wxu
and €y -ulp = ulp , etc. IF one wanted 4o
Fully describe the mulbiphication yeu would
need them.— in some form.

They are the projections as wed —

ie. mubliplication by € is the prejechion

oh"'o ,téc..'.ummana’ .

(34,



UNIVERSITY OF VIRGINIA

DEPARTMENT OF MATHEMATICS
Gl NEW—CABEEE-MTREL

13 Nov 80O

CHARLOTTESVILLE, VA.
22803

Dear Peter:

In Fhe decompos sHron

H3(X, 40F) 2 @ o #(--)g FlLitp.uts]

the €n’s couwld be 'Hiaua'lw‘ oF as placehol/ders

M Hsc)r ac.'f-uq.”)l are a #iny b4 more. You
can consider Hem as classes in The cobomp/od 1y
wHth 1 = (HZ) €y , Eyey =iey H=¥K

O Hz2K

and ey ~wlp = wilp . etc. If one wanfed 4o
Fully describe the mulbiplication yeu would
need +hem.— in some form. | |
They are the projections as wed/ —
ie. mubiplication 8y ey is the prejection

ON)'O j&\& S uIﬂIna.nJ .

(34



UNIVERSITY OF VIRGINIA
DEPARTMENT OF MATHEMATICS

!l Dec 80
CHARLOTTESVILLE, VA,
22503 )

To Various Friends !

TF is with no pleasure hat I soust admit Fhat my
colealation of HE(X,A®F) Ffor G of odd order and F of
'Charaa*efl.a?‘).c prime  Fo /1G] or zere i3, in faed, incorre-ol".

Stefon Waner encountered a discrepancy and my

argumem‘ /s not correct except @r G abdelian— where Hhe

proof a)aes seem vald, The correct resalt for G odd

Seems 1‘4 6 &

WS ARE) = 5 eu H (X s FIB F Lotponte™] “"‘—J”ff’f"f”] |
6 (A ;
)

but it is pot certain that Fhe details in the proof can be
carried oFf in %e ponabelian case. M} previous claim used

X(”)/G rather than X”/NH and was c/e..:f;'m'vlcbl - rneorreck.
' Sorcy About Thet,

Bt Sy

in fact w/\-ut. MeClure’s resuits say .

(24

Peters .
L ¥hin Lo this 3



Neota! Parbial We'de Up. Mere Can be gaid.

Or'dl'nar'-){ Co‘lq.mo/agf_ 0,‘ Pea‘nﬁ
R, E. ‘\Sfong

81, ...I'n"rezfucitfon'

The purpese of Fhis nofe i3 the ‘VICa/clu/a.Jfoh‘ of the cehomolegy
of points and ofher é/'e'me“n-/a'r/ Jp-a‘ce.‘s using ordinary cohomology..
_ Unf;q‘unalal/, this I:':,.ne'/ as dYrivial ﬁg c‘? JQ«AJJ; the Spaces are
' s}:aeca with  a greup action and the COf)amo/ogy %e;_f-/ is arJinar/
‘eq.ul'vara'anr: ca’)o&a'/oa)y._ 3ra.ded by the real I‘eprcsel;rlg-hbn ring
and with  coelficiants m the _Burn.sf'o’z n‘na. '

In w-Jer that An): of #u'.s- be ma‘d.hl'ngful, it i35 necessary
to complefely describe the cohemology -f/mor/ being considered.

'73- do =0, let G bé o frnite grauﬁ and R o commuladive r)"ng N
with untf, D o
ered_on [ 1 was the first 4o m ke a detailed study of
equivariant ";‘-”“”“"/"‘5)' 4’;391'-1‘3'5_ He considered theories
. H;(‘_.‘;T) .lo'n the qa/eéo;y of G-pairs , ;‘nd’eer. by Vhe fh?‘eggra
. rTh;se theories Ahave a sSuspension. zlso;norpﬁfl:m only for
| Saspensions werA Jra‘w‘d) G -actlon in the Suspension caorJJ)anc;.
The coelficient .s,v.s/sm for ,3ucj, a ,6{519,:); - is fhe c;nv‘ra.va.n'anvl__
Funclor. i defines on Jhe category of ordif spaces G/H and
eyui'wam'-)n‘_ m‘a)o.s bedween Fhem. Brec/w_i calls such a theory
"c/a.s.s:'crq/” W for all l-/_. .”ﬁn'(G’/H,"T.)#O for n#'o. -
For example, there is o Beeden “classical” cahomolegy
theory with - | | |
HE (Gm;B8R)=[ © i ado
E(HI)BR i Hn=0o



wherc_. B(H) s the Burnside ring. of H. An equivariant map
@ G/H — G/k’ sends H to a coset éki (and g?H 4o 3:9K-) '
 and in order that this be wel-dedined one muad Aave g Hgck.
'The. hoMomor-pA:.sm @*; B(I()@R —-—-—*-3(/—/)@&’ - sends a ﬁm/c
';sst‘ £ on which K achs fo Hhe .sam'e._{]‘m/e. set F on whreh
.'i_\..eH' acks as g"Ag'e/(.' - | |

| | It is immediate Jhat : :‘Acrc are .su.spe,n.s;an.s o G 5par.¢_-:
. for -;.ll r-ea./ .rc};r‘eaah!lmallpns afG, he. aJ/ome non-inw.\/ aa‘:an '
in Jhe suspension coordinale, and if qne wishes  Suspension
llsémorphi'am;s for oll of {A;ae suspersions, then the theory Jﬁau/a/
be o‘nJeer 6) the - reaJ 'Mpbeaen#gsl;'bg ""”J of G, PO(G),ra.#aer
than just A} m/eaer.: or Frivial representations. Tf)e-"suspre.nar'on
JAau/d’ be. an l-somorp}\l.sm /—/ (X,TJ“‘ H““' (EVXJT)

Recently, Waner [ 1 has ,;..,w,,"‘ that o Bredon cohomelogy
theory exdends 4o an RO(G) gradec/ *Aswy Aaving all suspension
isomarphisms i#  and ,,,5. K the Brzafen cacmc.en# .s);.s/cm
" estends 4o a M“/;e, Funchor. sp.,a,.au// ) for an RO(G)greded
.r‘Aeor—) H&( 'T') /lm;mg -all suspension ;somarp/u.sm.-s and gguwanan/
map @ G/H _-—-f'Cq‘/x , there is a representadion V of G so |
M;# e map _{Pxo-': G/H_-":'"'G/RXV .éan be detormed 4o an
-.'emngJ;ng , and A.;,?cg on o neq‘gﬁlarﬁaoc{ of G/, s given é’y
G/ xD(V) € G/ X DV).  The Pontrjagin-Thom constrachion gives
a collepsing m@p-'z"(a/k) n_i”—'vz"{s/ﬂ); indueing |
9" HelSm) N (z"(a/w) &r fy "/2"(@/«))-——*# (Gpe),

These cauar:anl Aamomorphsms induced 6) @ are -Me. Mac.«éc}

#,
funclar a*l‘uc:‘ure



F-er- 'Ibe Brea’on '”'azer)l a’e.acraéea/ Ear/icr -//)e. bomamorpﬁz.sm

‘-CP. . B(H) @R ‘-“—'*'B(R)QQ a;s.s:;gnbg }o a f}'m'/c sed F with H aa‘;‘on

‘Me. finite seb K x "”g ablamec/ 6) ex:‘eno’md Hhe obwous action

of 3-'4!-}3 on F fo H deFme.s o Mackg} funclor structure,
" Thus, there ,,3 an RO(G)--gro.a’e.J_ cohomology f}.ga,),
H; ( ""—"'). B@R) oo “‘;I.M" #G 3;\’5’5 | gfﬁdah Cad\rﬁ'cd'en;l S)J?IGM ﬂ‘.hd,

Maé‘s} funcu‘af ‘sri.‘ruc.vlurg’ which 3 da”&d" ardfnary equt'\mﬂ'ﬂn#

CObalha/o‘_?y we'th caea"/}caen/.s in. -/Ac Burn.sm’e ~n ng (v’cnsarea/
with Ae) |

‘From :‘A; .de.s'ar»p:‘leh. g;ven b, ‘s 7un’c c/ear #Aa# one
' Joe.ﬁ .I;_ov‘ @ven Anow Fhe qal’neMo/ogy .8r¢up.s Hg (G/H; BRR)
.Q,,- Ae “Pal'nlt‘.s'” G/H -excep:‘ in dhe 5pe¢.1'¢:./ caze when o i
ﬁ.n‘r'nf"egcr He.ncc, a 3“'/ of this paper is fo de.v‘e.rm:'ne.
the colwmo/e‘g/v for pom/.-s ‘or more precisely #Ae Full coefFicient
.Sy.s:‘cm 7o do s, heavy use wil ée, made of

.-"-"acs‘ (J'.:Peiler Ma):) ordlnary equwanam‘ c:aAomc/og)r wa#;

-co.emy'em!s Ih s”ic Burh.sw/‘e, r-fng "/Gl_'i_.s‘or'ed WI’IA /Q 1:5' [-3

m a/h'p/ic. adive ca/a omolog )/ FAeory.

'Tinu.s, ot s a.s.sa.meJ #m-* /'/ (X,B@Q) has Ma u.sua/

_mu#:phcu‘ive .pr‘opgrlllc.s s and. in para‘lcu/nr 3 an as.soc:q.vlive,

': Camm@‘m’fm: n‘ng with unit. To describe ¢he cQMMu-‘qa‘/'-}f;fy

rule, for aeHG(X BBR), be H"’(X BOR), one has
boa = u-(a ub) e-/-/“‘ﬁ(x B@R)

where U iz a unit in the Burna-i‘cfc ring deacn'ée;a’._. by



| 'r‘lag. fq;* ﬂ\n? fhe numéer,of pol‘n;d' of wu frred by Heg s -1)"
where r = d:mfﬂ”) d"ﬂf,ﬂ") wivh dim fo™) Aemg the  dimension of' +he

f,ged pe.mvt .suba‘pace of H in JAe Wr-llua} represem’q#mn o,

{Vovfe-_ For any Rb(G)araJ;a’ Mcofy with suspensions, B(G) acts

on the theory. For @ G/u— G/g =pt, the compesite ok Z8 ZVam ezt
/s a alaldle map of )af (gives o map =X ---Z")( for ol X) ,ahd'_:‘:@face‘s He |
_a;.t;_an by Ghy in BUG), which iz mubbiphcation 3, Some class in Hhe é-a/:;ne@a;..l
 cohemolegy of pi. . #or Me ordinary {A#or)‘,"'-‘hls class L2QP%1) q,M{ |
B(GM'-FBI(H)QR e BG)OR -.s:em{.s F Ao C;'RH(F_'/H) which s isomerphic a‘;

G *F with diagonal G ackion. Thus #he ackion of ueB(G) on |

Hu(x 8@2) s -s:rnp)/ muﬂ/ffp’:'c_q._:la'oh b/ MGB(G)@Q H (pﬁ B@G) -



§,2 E?MJ.VQ;"_t.anl?‘ Co/\amb/f‘sy aF“G

Proposition, F_ar; any n'nflc arouj: G, ,.}},c' co}namo}ogy H:_:(G ,'B@R)
3:5 *’); g\Paivﬂ‘Orr.g,'q;/”'r,-n.g OU'.E" .Q E on', ‘-'-'/4&.'365 _{P G}'l%-d(GJ‘BGQ)

. - d- - . -1 V . . VV .
_and tf € HG -P(GJ B@R), width ff'tf =4 , ‘whcrc £ s an :‘rrcejucl:'é/c'
non-drivial lf'cpre.senimlf'en of G of J:‘m‘em:'qn d. IF ?8 G —G
f.s 1%¢ G?Mf\la,f'l‘qn} map : @g(a') = g‘g - ,1/,?,, %*(ffj = 4 *f where
the .sifgh,'-ti, ‘s Jhe determinant of the action of g n the
’épfﬁséhJan'én £

Proof: For 'an)f G space X s -”:; "prac{u‘c;" GxX with dnhaona/ '
' G dction ‘.O'J ‘fll‘e ";""3. as Gx)( widh trivial action on X, In |
: parl:'éu/ar, one has an :5¢morplu.sm ZVG ZdG', where d= d:m V= IVI

for any "CP"GScn'fdxzf'on V.

Con.s-'Je_r the compeoside

H“(G)

‘gu,gp - ~°¢+

(ésu.sp) VL Ved
HE*(q),

The suspension _sgnJa. xeHI(G) o x-G, where GyE ﬁ;(z_"c;) |
s 'M,e_,. Suspension class -asd-x-ev =y- G4 f;r seme y, and the
.ca;\hp.o.st'![s Sends  x 1‘9.)1. This camp-o.:'t'»:’g is o homomorphism
01“7_"_ H;'(G\)‘-_medufcs and is  given 6) Mu/sf/'p/:';:mlion'év lah
;' inverdible e-/;men,l- ~£V6H"'d(¢;’) 9\,_ 464, ..,.#. M/Ap/lwhon
‘_6)[ fv"" be_mg dhe inverse ol‘ fhe compos.)e
I parxfcu/.r, HIY(G) = Aé”,"_‘f”(g)_ is wero o VI IW)
a'\cll s R F /V/=IW/ werth éensr;.s‘or- f'v"fu:i. |
7o see that H"(c;) “polynomial®, note firs that the

Burnsaa‘e, ring B(G) act‘a n HG(G) o Mq} r‘fsc f;m/e. G -get £

acks ax Mullllpllcq.rllan 6) dhe numécr of e/emcm‘s mF' Thcn



ty tw = .‘u.-tw-iv'-. \;W'mre “u is a cer{m'n un.f'il in B(G). A,,m.-',,g.
that u = :r_:'u,,(G/u), mu#;,ﬁcd}u' by w is,in Hi(G), #he same
as mukbiplication by ZuulG/Hl = number of peints in u fixed by
the unit Juéaroup of G. By Jhe ‘characherization of u dhat number
s () where r:'(d,‘m\lvIV’)'(d'mW“_’W‘)=O, so yrtw = buty.
T"“:S H;(G) s a 3#:—':‘«:.*3;: .COMMMJQ.J'I'UQ rlr'ng, and’ So is '\P-Orl)”“"‘"'.“)a
on fhe asserko/ aenerm‘ar.s .,,.M ondy Hhe relations :sféf =1,
TS de»’ermme. (%), one Finst _Suap'ena’.:ri @ o
=Fg, é'f(c;)-———ff(G) for  which (E?’%)'(x ef) (x) G “
| and. “"'"3 Me :aomorph.sm ff(q) Zd(G) d= J:mf, canau/srd_
Zfe, as o map of SUYG) inde itsetf, where 4 is pot the

Same as Ed% ) Spe-ciﬁca-”/- one identifics GxDlp) with Gx D(d )

by o
7 fk.- Gxo(f)—-;-c;w(a) S lgx) — fslf(a"”{)'
e that (g's f(a;)x) goes Yo -(gfg,f(rg;;;:gbra')xp(3'3,,,,3-9,,_ ), and the
map of interest 2 o ‘ -
GrDl) £ G D) B2L Guplp) £r G104 )

with o ' . L
Fo (g x1)( g, ptgdx)

B |

oyt (g, x)

f(g’g ) f.(g.')xv) |

h

(g5 pg™)%),

.a'..e. 'Ef% Moua}u‘ of a3z a map Edq ——-.ZdG s given by % anJ
the hnenr map f/g") in vhe suspensien coord'ma:’e wlncjs Aas degrec
eyual do the dcigrmmam’ of - f(g") or plg )y ie. iz d’df@).i s -



Tﬂua (Ef%)*(&,[) = dc}f(a)ed . F?am; 9! ='ff9¢[_, one must /.,‘we-
Pg“(2p) = debplg)tp. [] - '

L Nete: wa;,gr [ ] ocbserves the fact MJ_HQ‘{G/A)_—*: H;,"”(Fow)
which gves in #his case ME(G)= Hiﬂ(j,:,;h{)'_.—_- H“’(p&) = O or R
as lt/ £ O or loils ©. Al et was invelved was Jo make this isemorphiam

more explic A



., _ §3 The Case G_-‘-‘Zz

Tlxroual..,ml #u.s section, G WH'/ 6e. dhe cycﬁc group af order2
Zg, anql. f witl denode the - uhi?ug noanwa,/. Jrrca’uclb/z repre.semlmlfon
‘Tbe Burnam/e ring i3 ZQZG' with gcnera#or.s 4 , #he class of a point,
" and o, the class of Zy , and c2=20. The reprs.senJaJ;an ring /?0(23)
s Z@Zp , with .i being the frivial 1-dimensional representation,

F',-,,,-, Jhe pre.woua .Sec:han, ene Aas H /Zz)a R[f i_“-]

‘where t= ‘ff EH‘P-"(Z,,

One has 'a. c:of-brahon of .s;/)crc anJ o’:..s: inp

S(f) —— D(p) ———-—"’-—""fo)/sgo )
" 4 ' -
z, 1[—1,13 - .fop*) |
' A '
' At

8iving an exact sequence in cohomology

HE (22)=—— H3, (pt) .-i—-— Hz:(zl’pi)_ |

. or the corre.spoha/ing Gysin .segd'c'nqe '

S —

HE, (Z2) e 12 (pt) H, (o8)

L W,U.'CA v f..:. r;‘gh?‘_.mu)}lﬁj;'.cqjlfan A)} I‘AC C/ﬂss z:—‘J*Qf EHf (P*)
dho' ha.s dearec .P’. @ Aa.s degrzc O, ahJ L4 /:a..s Jearee Zz-p. The

'30&/ is do use Hhix .seyucn‘ccA 40 compule sz(pl‘) mc}uchveév

It is convenient to draw diagrams in order fo heep

‘ . . e -z!:-a:us
track of Me 3faup-§. HZA fpi). In the - ‘P

. p/ahe; the group H;;'(pt), o = nemp . "

o S - ' A Zoasis
' w;'ll_be located of Fthe pornt (n,m), _ : . : :




Ln Par?’"c.u_/ﬂ;': H;;(Zz) /s known do be zere éxce’p* along the
f‘-ng y:.-:..-_'x. Since @ has a/cgrg.g' Zero, v is '.eph‘: ;xcep/ along
‘.-n.‘he Ifne. yz =X, ne. mq-p;-_onJ; Fhe groups nof on f'/m#- /f'n.e'. F::flﬁgr. )
k2 "“ﬂ-’. 4'.33';38' 1-p r'cmaf Se u'c = man'c '-é..'.\;'cep:’ along the line . y=-x.

S,'ncg one’ has Hé.a (pé‘)é: o :-{;r (eZ, A0, one Aas

T moves Hhis line ‘ N ‘ : 124 o
“P-.GPJ"CAI// \'\ i T meoves up by an
.\ TN ) - , - . .
- . . . . . (X §
T moves Wiz line v\ ‘ \‘\ : Méf:orpbaam €rem
: o, BN . e line y=4-x
up m°hlc¢//)l ._ N \\ _ y
\\ N
A N
N .
‘N A
N N :
\\ \ \‘ R+R
o R X o .
by ~ . . -
Y N o
4 ~
\\ SO
. _ . N N
L - ) \
o lbo\hna up 18 an . '\\ \\
isemorphism unds) ' \\\ AN
yeu b the fine _ SN N
' o o ) \ -
Y= oL-n _ N “oy=d-x
. : N .
hY 1)’: -
)’:..-}_x
and so the on/)c nongere growupd Iie  in the . ' - /rr_
. . _—
shaded P!gl‘ana . . . : ‘-::—::
__ e : —
=
o~
[
P
S
——
TN
“\.__--'

aoo" one need on‘/)f"ca'/cu/qu Ae g"ouﬁs. ‘a)ong_ the /ines y=z-x,
yedex, and y= =i -x. | Thas, for R€EE |, one .neealal'/e_ understand

the Seguences

. N ]~ ’ [v) - -l k( ‘-!) . .— - ‘U . -, - .
0 B 2% B W2,y o () 2 O ) 0
a 2



Frrst, ene has r‘/:e case k= ©.

0 e H3E () e HE, (o) 2 3, (&) 2w My 1) - My, f»*>—-'o
’ n : " ‘_u

»
R+R @ R =]

where @= @ : _B(Ez.)GR — 8(1)OR =é is the homemorphism '.h:JuCCd' by

9z = Pt with tPf(i):J,_ @or)=2. Thas Hyl(pi)=0, Hil(pt)ER

“on o generafor g-1 Such v‘/\ml_lg.; T =2 Further (d‘g)z = "'"‘J-‘t) =
(2-0)= 200220 50 ogy=o0,

For I(:'.i, ene has

O —Hy ) - (ﬂ)——*—”’ ‘(z;) LA H° (pt ) —Fo Hfm)-——o
. o 7 " , "

o . ' ' R . ‘ R+R
and in order do understand #his sé«yucn:e" one ncéafa fo know
the homemorphism Y, which began /e as dhe cobounde\r/
8§ HL (2,) —-HE (5Fp4)  The coaaunar). for o pair (X, A ) i
g ‘l'n'cfucec/ by Me mags XA = "UcaneA —--"-(Xuc.one.A)ucaneX the
laker Ae.mg Aomotepy. eqmva/em‘ 4o Ma .suspens:an of A,
.'S. s realizged as H'P (Z‘Z;,) ——PHP fZ’pf) from a map ffp‘-—*—Z‘Z_f,.
If you. lCGO.SJ'JGI' Pt n.s‘lhe care./a..- St with conJ'ugd.‘l’l'an , with Aasc'
peint L, pt bemg -4, the n&ap simply ca//ap_scs {141} Jo the base
'pmml This ia exact‘/)c #:e. map you ol.u‘am by co//a,mmg the
o comp/emen*/ of a #ubu./ar nefglaéor-hoact of 2'2, =f4L} do the base
point , ie. .JenJ-.r,.na stz, & zfz_,, gwes £ as Agma the map

¢I: SPP* ‘—-—-r—.zfzzi _Tb_us e Cc:mpo.snle

o Ut 3 '-i . ) L]
HulEn) g ) Y g (o)
’s pre‘ci.sd}v' R -—---—R-MQ ?.(_i) . 77mar ;':'J(,d)_-o ahd

(;t) =R 3e.n¢ra/e¢l £)J z wedh or=0,



For k=2, an-!.‘ /'IGJ_

" H n

0 = HE* ) e 31 1) 2 Lo gy L it ‘(,d) T HE ) o
o ' R |

-

. . . -1 ' ] . ‘- ‘ - :
from .W’*‘cﬁ Hj‘: (P*.)-=0 and H;‘;rfjjfpf)rﬁ‘n en o 6efidf¢.#ar'5 wadh

Ph) = £2, ‘:;.,JA;,; Ploh)z Ple)Pln) = 28(h) = Pl2h) so oh =2h,
F‘ar l‘k . zd' >2, one na'w hés.‘

H(.?J-"f-zd(#) (Y'Y H2J(r -ﬂw) HJJ(‘(-.‘)( )_.....H&J "(f ’%#) vy HﬂJﬁ (‘J’J)

N n

o _ B . R _
Cand PIK) - my‘: 2 generates HHC Y 2,), so H‘ﬂf"’(,.f)gk wibh

(pt)—~o

3¢,n¢rq4or I)J “and  muMiplication 6} ‘L’ sends Hf%f")(f"’)(#) Hjﬁ’-m"-’(ﬁ{')

' lSom:.-rpr cq//)’
p;,. &-2{,’41 .>..i , one has

zf (241, \ vZ (24'-‘(1'" ) P trde-d, 3ylp-1 v -y o
o_.HJ i gy 2% e L e e PR L L },,g)_—i;-/,’;*”’ Ypt) o0

_ * : /] L w

MJ since W is a Aamanﬁarphfgm of. Je H.;;(F-l) moJu/g.g . the J,-aardm

. e W

R & WA gy — Yyt ) 2
f ey f Ho

Rz WY (z) —* w;rpe)sme

commul’ea, 3,“3 ?/I(f"’J") WAL = "PN’(MH) Anm)_. bl , but
oh=2h, sa' W)= 20, Thus '

Hr.?dolJ(f-iJ{P‘;) o /( kernel [x.2 Q "“"R}
and

(2i+)p=2}
H’“'* - "{pé) = ‘Q/zn



Lt 'i’ also immediate Fthat multiplcation A/ A g?Ves an ISomoerphiam

‘u o g3 pad), ~ ' f 'h.’l)(f'-”
ho i HE (pt) &K ——m H A (ot )
" For k= -(2j-4)5-1, Je. dzi, one Aas

[

L 2idgp, o T i) dep) @tz e aen) o T e, o
0V 5 WM ) L e Wty 2T, HE Nty o0 -

I’ : _ .
R T . o
Iq;nJ Jl;e J:'aaram
Rz HLz) —— {pé) R+E’
]m., R -.fh.‘".v
a gylajenft-p) H’J(I-fj
RE HF (;,) , (pt) —

Ad "zu/rf%"") = Yt)= o, and since W haps onts

commules  with
.Hﬂ};(-i-f (), H:z,,ﬂ-f)(#) =R Con the genemr‘ar 'u-aj _ W{'t"’l"”)
F’m-;%e,-, v, yfd-"’:f(#} ___,,Hr:,,—ua-_p)( ~ )

'U’ _being an iaamorpbwm

T i= an J.sornorplu..sm, and s‘aku\g Mg ‘spgcja/ case J"i //'t F(P"') =0 so

HJ'”{#) o.

R . R+ R - R
B 1 sl . b/]
Hf“rzz) & Ha, () wa
-fww.. o ?h‘ _ | fma)u
¥ 25(L-¢) (rp)
Hfz;-ﬂﬂ ’J/.?) H J( f{#) —*VH.:: _-f fz.a)
7 su S oo
R R

R .

and (@(hiY)e PV (™) = QoVIt) = B(r)=2 o

Plu-z)) = P(W(t~ @) = 2¢74



&

For k=-2/5-2 ;e J_'zi. one Aas

31308, oy o g3ilaep), oy R pyRilep), W fajentdop) L aezs
0"""_’& () — HZ " pt) ——H "7 (2,) 7 l/ﬂ (pt) e WYy
' s ! ' s . : ’ a

From which H‘:‘i‘mj‘u‘?(ﬂ)g}f = ker{22:R —""23 - and H(jf”a—!)(pi Y2 Rlap .
. Thus, _#'e 3"""‘/’"- -/'/,-: {Ff) éré. .Camp/'e:‘eéy Je#erqsﬁacc/ “and the

J:'aarain of groups 71'.3

i e
> .
pv. W Ry K Big R
~
.
K~ R K Rip R
Y
RN K Rig R
~
~
K\\ '%R R
\'\
e Ia
N
N 1R.
~
s R .
" N Tt Zeanis
A
' bl
RT N
Y
. \ R
R 1 -\
\\
R NN 1Y
~
‘\
R kw3
N
R X Rhy N ‘v.':/.m
S
o R
R K Ram K Wﬂﬁ\\
~

.w-n'#: Fhe obvious repen‘.:'/:'an.s of the _paﬁ’ern runn:’n; off o :'rnﬂ'n!'/)l._



