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$0' BUO.NCRI3TI..AliO·: ···Geometri·ca1. interpre·tation Q·f coefficient!3

iii bordi sm.

If h~(~) is ~ c6ho~ot~gy. thG6~Yt. the usuat defini~iqn of

h*(:") \vith coe:fficients in an·~be1.ial~·group Gi~ th.~fo1.1.owing:

h· nl (X:· G).·, _- .11 In,,+'4 ('X'I\'LG)' , . 'ol'h er e'.... 'LG', 1-s· l' t' 1\1" ' .• ri. a· C.O lomoog)r...;,l.- oq·re·-spa~e...
. .

of t.Yl~e (4,G).· .',

. '.
The difficultie~ 'a~ising ,frnm,'su~h ~efinition 'ar~ of tw6'"

kinds: (a)LG does not 'exist ·:for~ver.YG~ (b)"h* (X;~)'isnot
, .

... : '. • •• .I ~ - r

..

,. . "

Tlle purpose, of' ·thi 5 ' ta tl<:-:,.,cil s '. to'" show., tha t , .' if····h*· (-) .' 'is ·a ..
... . :.'.". . . : ..

geolnetr i c 'col1.om'o t ogy th'eC?ry;': i ~.~ 0 ··i t· i's . dua i,. ·1:0, a 11<?P~O 1; ogy. :

theo~y, il.(-f,. ~epresentab.1,.e by meaus of singu1.ar cyctes, ,it':

. i'5 possib1. e' to .givc' a geometrie. def:lni tionof l~ * ( ~; G) in.'
. '. -. ... . .. . ... .. -- . ~ -....' .". .. .' .... -:-' ... :~.

SUCJ1 a \'laythath- (-';G) ·i~·d.efined·.forCyery·abctial~'groüp· G
. . . .. . ...... . . . , .

. . ~ .. ..
: al1d i.s functorial.: in·.Gc T11'e .metllod:· .·COllSis·ts',·of intro·duC1l1.'o··

'. . 0

suitah1.e·singu1.arities ·into·thecyc1.eS re'presenting' the····

th cory h * ( -) 'allel i t .,~ori~:s- to'give' a:l S 0:( ci )a.func toria1. .
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tativ~ rihg R; the corres~ondin~ u~ivci~at~co.~tficient~~

tlleOrem" iso giv"en 'b'y a spec~rat se.quences;" (b) a funct·orial,·

definition of ·h·c-X,F)'~ '"lhere F .is· any"sheaf o,,-cr. X~·

... '" ."T

.....
+ .... - •

..... . ... ..... :
-......~ ". .. -:. •.

. - . .

'D o BURGliELEA; Diffel-e·n.tial.. grad.cd atp:el)ras, ellern.- lveit

con.stx·'l.lctioll; arid applicatio',ns in.. ·topotogy

and' an,~1.ysi-s. -(t,vo'.·:'lectur-es) '. . . .

For any diff~rent'iat graded a l.~eb·r~ Aovc;' k' (c6mmutative

, :ring'd~h unit· oI chal:'acteristic o)loJit-h o-c'om~oncnt' A O
"

on'e de1:"inesa ring. homomorphism. -eh: K o(A0) ~.Hevc":o.(A)
..... + ....

r 0 • • • • • ~

·the, ehern cha:~acter', 1vhi-ch -is .:11.atural "qit~ '··r.espec:t···to·mor·-
. ...

pl1.isrns ':of D.GoA.' s" ,'. . ' -~. ";:. " ~
'. ~ -

_ • . T-.: ~'. "0"
.' .

...... :
,.:

. "

........;.

: . One app.t·i~.~ _. this, ~.on~,tructiOl1.·'tC). p~ove:, :':.
.' ,', ", " . ,- ,-. .,' _.: ,:':=,; .,,',: . '

•• " •• • '. .. ...... ~ '. : ••-' • Ilo 7

".1), sp·iittin.g ;.theo.:r,em.s:.·i~'conl,piex.>ana~ysi'sct' '.,.'." :
.'. _. . . ~ \i~-· .. " - .:...

2) Cohomotogy ''pro'pe~ti~sof'Stein:Space~.>:' ': ....::<.:;.>:.;~ ..:". ': .. ':
• •• ..' , _. ~ :.'" ... r· .•

4). Tl~e·ri>.tionai{t)/:o!" th~:-~eaf,Podtr'jrigin.·.. ~t~s~e~·.defined·· ,:

'.: .• ·usJ.:n·g'~~rv~t~r·~:.:i~~':.·~~.f:~~;e..~~i··~t.~g:e9~-ct;;'.·:·:·::. : ..... " ,. ,-:-' . '. ':.' ",.

~ .' I

" .~: 5)

.. .;. • • I , .. • • • • _. 4'~ •

The·existeri.ce-'of: -ehern: ·etass~si-n:c:oh..o·~oio·g)r·io;· compt ex:' -
• "<,"

an~lytie/ ~p~e~Sl"Thicha.re·\~cat ty.· c~mptet'e' int er·sect·i6n·s ~"

'.d~fined ,by l'lhi tl~ey in his book "Geometrie irrt egration'
. ' '

." . theorytr •. ,
~" ...

"'... :"
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T~ TOM DIECK: The Burnside rihß and eguivariant(co;..)homolo~y~

Let A(G). be the ,Burn'side ringof finite G-sets 'of a f:i,nite

groupG.Then'A( G) is ,addi tivel.y th~ frce abe'tiangroupOn
. \'. - ...

G/H~ "":hereH~unsthroughacomp'tete set ofrepresentives for",.

the conjugacyc'tasses of sub'groups H of G. Let 't~ be an:

equivariant homo'togy theory and assumethat orie a'tso hast~

for' subgroup's H of G together 'd th restric'tion homolllorphism'

G Ii. .' , . . '.' '.' .'. . . 1-1 G
! .. :t* -t t. and trall$fer homornorplllsms 1":·t. -+ t.

G',' GUnder r'easonabte circumstances the maps A
G

/
H

:='fr:t* ..... t.

make t~,into a modu'te over A(GL

A. Dress bas determined the prime id~~l ~t~uctureri~A(G).

In part'icular the 'tocalizat~ons A(G)(o) and A(G)(p),'split

intoa d~r~ct sumol srnal1er rings gene~~ted bya set'of

minimal. orthögonal idempotents. These idempotents,split
G, ',' G . .

t", (0) CI' t. (p)intosma1.1ertheories. lve determine these
, .

tl1cOl-ies •. Her.e '\\Te' describc" the rational:, c'as.e. Let,'

, 11
't.

be the composi tionof the restriction with. the ltr'estriction e
,to the, fix'edpointsettland then dividihg out the action' of

Nc!VH and let

R : t G. ' .... $ t H[ F F' ,JNH/H
(H ) ~ 0:> t. pr op

" ....

, be the sum of therA- where ',(i-I) ,runs through tlleconjugacy

, c lass es,of subgroups., Then Risa rati'Ona t is,om,orphism' and ,the.

spii tting of' t,~ (0) inducedby thisisomorphism is~the"sam:e ,as ,:'

. , . .', G '" ' .
the one Comiug from" the idemp'otents in A (G) ( cl). For t. (p) one '

ge~s' a (lir,ect, 'sununalld for e,rery' conj\lgacy ctass (li) l\"it'h ..

[NGH: H] t=. 0 (p) '\'!lich can' a 1. so be. described by sui tab 1. e fa-'

The
o

same method' apptics~tocohoinology,'
. .. .

.. e. g. eq4ivari'ant· K-t~lcory'.
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A o DOLD: 'The K'-theory and' the cobordism theorv associated"

.with a cohomotogicat structur~ Cor vector bundtes.

L~'t ~t_'= category' of. ve"~tor bundt es. ove.r C\·~.:..spaces·~ ~

A cohomo'logica1. st'ruct\.ire in:. yect. is a _contr~va~iant f'unctor

Q: Vect ,-4' Sets' together"with a,'natU:ra~ :pairing

(QE 1 )x(QE
2

) -4 Q(E 1xE
2

) ,.~~tisfying certain axi~ms (homotopy,

Mayer-Vietoris, additiyity, .sus~ension, muttiplicatiye:pro­

p ert i es) • ' Typi"c a 1, exanlp t e's : ". ".' "" . :":, .~ '.' .-.. '~~ " .."' :. -, '.'." ".: ~ --:'-. ~~ .:' ,'. , ..

(~) QE ~ ,: [~~'Classes Öf'st~bt"~ 'co'~Plex~~ru'cture~"ong}, : .

~ohom6tpgy theor~.

..... - ..
+_ ": iI"

.. ~ .....

AQ-bu~diesi,s',t'hen a pair,(E ~€) ".,here ',E E; Ob(Vect),. e: € QE '0

. . ..

One can formthe K'-'theory ofQ-bundles, K
Q
". and 'the , (co-)

, :'.- ' "', ",', , ,', " "'" "", ,':, , 'Q"
-, bordism theories of~-manifotds'"OQ,0 • If h ,is a cohotrlo1.ogy

..-.. ,... ... . ~

,a 1. so, ,in, this c:as~ ~ ,one has '. 0Q":-": 0h ,,' KQ -4 ,ICh

co'~~ut~t~'v~diag;am" ',-- " ::, ' ',' . '.,-," ,,' '.,
~. . ..

:" ': ,~'. :-",~. '-~":,'-9Q' ",~~ ':h .-~ :'.'.: . '<,' .-

and·.a ,.'

.~.. .. ..... . ..

.. ~ .... ' ~

......

"Another. resu1.t:',concerns stahte 'h-vatued. characteristic
, .

etasses ... '/.' :' VQ ,-t, ,h ',f~r ,Q.-bttndtes., . Itasserts that these
. . . ... '. r:' '" ~ - -;. ~ ..."~ :... .. p. .,,: .- _: ~ •

factor as. 1'0'1, tOl,tB ".
• ~. ~. •• -. • 4 ...

..'~ . . ... .. . ~ .. .. . : - ...-- .
.. ",: .. ,.... .

......

. . ~.. ..

.;,.. f" ~ -.: ...... c. +~ .... ~

.. ~. ' ,.. ..
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......~ .......

where ce aSf;igns tö e,~ery' Q-·bundte· the·corresponding 0Q'"

sphericat .fibration, and So (X) = {sO -~pherical. fit:Jrations
Q " ,Q' .'

ove~ x). Further que~tions concerri the univer!al rote.~f

~ _ _ 4~.... "~ ....

..
'. '

. ~

. ~ .. . ...

. ~. '::' . ;,., ,:-;.: ''', . /..:::

, .,'". . . : . " ... ~ , ',,:

• ;" .. , •• ' - :.. .";: ,:_, I ., - • ~ ."

, ,.' :", ~ .;.:" ~.. :" . -

" _,J'

'Let }\1 be .'a man.if·ü ~ d o·f· dimens~.onln 'Wi th" a 1,-1,' 1., eaves'" C oJnlJac t· of.

dirnension ci •. The fot 'L9wi~g theorem' : (;t:e.n6Wri' f·or. 'some' .)rears. ··to .~:

the exp erts·) \-;as rJr.oved: Let, i!: 1'1' ..... Q .... be th e. quoti en t. lnap· ..

identifying eachteafto'a point. The.fotl.owingconditions·

are ·equivate.nt':·

1) Q is Hau·sdorff'.,

2) 1t is" a ctosed 'nlap

3) Let L·beany tea.f. Th~n L.hasarbitrariiy smatt. saturated

n:ei,$hbou~h,oods.·"

4) Let L.be any.l,,'eaf and·"U "anY~.lJ.elghbo·u~hood of Lo "Then the,re'

. iso a neighbourhoodV of L such that anyleaf me:eting V"

"Lies. entirety 'insid,e U 0 . : '" :•... ',: ..~. "

5) '''i thrf3spec t tos?ine ..Riema~·m·ianmetri C on M, the v()t'llme s
of. tlle: ·teav~s is tocal.ty bou;n'de:t;l'~

.. 6) Th~ SaIl!e as" 5) for an)T R:L'ern'annian" "nlctric "..

- 7) Given any t eaf L, '. there. is . a finitesubgroup .F. öL'O (m-q) ,

dep elldillg on" L,' arid a.· re gu 1., ar: "c ave'ring L of. L l,rl~os ~ grotip
. . . . " . ..

of covering transtatiOl1.S is: ~. '"and a diffeonl0rpl~ism

. . ":' n1- qer :U ~ ,r"xl~1?' of a. nei ghbour'hood' U 01'" J~ "SUCll tha t tll e

, ... ,"

• •• I '.,,: • ~ •

" .
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It is conjectured that these cotiditio~s atways h6td if M i8

compa.ct. Counterexa.mp tee 8.-re }(no,,,n if. M iso 'not conlp~ct.

. .

N.. FUCHS: Anapp1,ication·of Sega.l.'·s c1.a.ssifying·space cs~nsJructi..?~.:

Let A be a set. :Let A. be tue category wi th .the nori empty .fi.ni te

subsets of A 8.S ·.objects .a.nd ·irlctusions .8.S morpilism·s c D~i·:Ln.8 a
. .

forms. 1, eovering to be a .cont~a.va.ria.nt· ·functor U·: A ~ •TC....,,2..°f.1 cr

. every forma 1, cover U we, define theca.tegory!U \oJi til obj c~"L;: .

.. ..( x, U( G)) ,.where x· E U( a )a.nd morp~ismsf
aT

:·: (~lU(~)) .... (f(X)l U{r))
. .

Vlhenever TC 0 and U(T Ca) == f~Let Sega.l,'s~-(,a.ssifying GpEt':e

of the .category Ku he the spac~ BXU. IfaE ob Aconsid(~~1:' 8,1 t

finite Bubsets of A containing er and· denote: the corresp!)~.lo.inf

fUL·l," ~ub9·a.tegor·y .o.f· A by A(a. '(BXul l·~·b A fO.rlTls· 8~ n1J:~c)~·.~3·~j·1;·e·==- =.' .0 0' c. 0 _ .,'

cover· of BXU (ni a ·is U~estrioted.tö Ala) •. Ti:1e.inc1.1,u3joon~3;';u'e..

cofibrations .uC ~.). is astrOngde~ormati~l\reträct.~f BXTir(j~ : .....

O~le .:can: u~e the ,ma.pping potyh~d~f.l' J?Xul'cr :toobte.ine ~g .. t :1.?o·':'~Qf.;~ .

.·.1 and·4 Ül . toin· Dieck 's·.pa.per:: ·part·itionä.·,of ~ni ty·in ilO;.;iotC:!r·'[ .' .

theory. ·Comp. Math.· 'Vol. ·'23C \971·)·. pp ..1·59-;67.··· tom'·Dieck'·s .

~ •.. :4

!- .

. .~. ..~.

,.:', .

J . C. HAUSMANN : Etnbeddin.gs ·of Homo loay .spheres .'

. .' ,., . ·n '.
A hC?rno~ogy spl1:ere L' ·is "8... c9mpa.ct n-dim·ensiona.l, ma.llifol,:;. ,~rit-;l

H*C >-;n) ~H*( sn), ·c whe·re Sn is the standa.rd, spher(::· and R( r;;e2.ns.

the s in t?;ll·l.,a.r hOIUO LogJr '-li th' in.t ege,rs B.S coeffi eients) •. vl~:~ .r~l·lcj\'i

that homo l,ogy spheres behave l,ike Sn. for embedding~ in ~;~.,.: r :
..

"
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. ..., ~: ':-, . . '. .' ~., :.:' .,/.
. . CX). '.' : . ~ ':.. . .' • ' '. . . , .. ,. . ',.. '.': .. '

if" q. ~ 3. ':(0 "" topo"Logiqa;l, or "·piecevi·ise.,.l.111.~ar ct.tegory)· ..... -;.: ... ',
": '. • • • •• ~ _.. • "0' • •• ..... ~ • ~ ~"

..
.'. : .'.t!'. ~ ••.' . .

........ -
. '. ".- . ,

........ , "'-... :: ...... ..: .
0;':" ..

....... -.

. .~: :.
pO.......

\'1. J ACa: Tue' Struc tUJ::e of. Three-l\Ta.ni fo i<1 G-roups. : ..":": < :,'.>.~

. .

A' grollp .G i f3 . s8,icl .-ta .be l,011g ta. tl1e c la.s S qf ·gro.u.'ps.···]1 i·f.: .a.n~ .'

all(l r>os'sibl,y 110~, ·o:r:ienta.bl,e) .vli tll ·G.·~ 11." (11).··A ·gr.oup··Q· E.in'
1 ~.. ;. .' .... . . .' '.

. " .

1. S C[-lt l,ed 8. 3~!na.ll1.fo~t'cl·· r;roup .-,' :.
• ~ •••••: • ~ • 1. • ;: •• • >

An outl,ine of' theproof of the .theorem \~hich lis:ts a 1;1, fini te-" "_l
. " - ..

ly gerter8. ted. groups ~n m ,,{ni Cll 8.,re· exte11s'i ons ·of.' fini.te ty ge-,'
• ~ +.• ... •

, .

l1erclted groups' by..in:firli t~ 'g~cov~ps ,..,as. giyen ~ .' ,Us ing modifi CB.. - .

-tions
.. .

which betöng·to ~ nontriviat· vari$ty .öf·eroups- ~~d ~ay atso'··
. .}

bel,ong to'~~asobiained a~d~a descripiion:of some ofthe
. "

properties thattne integra tgroup ring'over certain· gröups· ." .

.in ·~1 .nJUS t enj oy W8.S· .givell ..
.. ~. . ."

-..:."

Therootstructure tor groupsin 9Jl,the·structure.of cen,..
.' ..

tra:1.izers. of elements in group.s·in m a.~d th~ Hopfian'andre-, _ "

~ ~ .

"
,'. '.' .. ~.' ~ , ". .:> .. :~ .. <: .

• ,r" '!'.' ••..

.. ~ :. 'I- .... , ~'." ".' •

.':' . ~.' ." .
' ".

. .

"- .-. '.

If one. \Vi:shes' tO!3epar~te· spner~·s· .embedd~d~·in a manifo'l,d by·:

diffeotOpic:·. d.isp.l,acement of·· ·one of them· i'n ·tne case of di- .....•

mensibll ex·c·essi~o.'.t:na·~··i~':t·ne· transversa 1, ca.s,e·· the·.inter·-·· . "

section·isa:.·2-:dim~ manit61,d one comes ~t.oask··the"foltowing .
0-' ...'• ... ~ ~ ......... • . '

Clue s tion: TJet Fbe an' .ori ented surfac ~ :·8.1:1d · O1..et a.1,uoii~ ,ßp ,ßn
• "...... '11 _. ..: • ". ..' • • • + • • ~ .'" • .. •• ":4' . ". .' •~.. -.' '. . ..

bo a basis: of.H1(F~,;z)•..~an·o~e·.·~ttach a hallci~ebody {in.~he
. . . ,.- .r. ~

.. " ......
:. '"

, I
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sens C of Seifert·-Tlle l,fa 1, 1, i. e. .the inter,ior cf an o:cdi118.ry

embeclding of F into IR 3). to F such thai the basis 0.1 ' ••• ,13n.

t's i!ldrt'c ed by t~n.e mericl~ans.:.a.nd , parat1,e"\'8 of "Lati tllde 01 th.3.t

. ~..,.:.:- . A .basis of H
1

(Ji';10 ca.n be representecl. by meridians.anc1.

PElJ:'Ell, 1,e ts. ~of al1. 8.tta,cl1ed ·118.ndle b'od~T irf,' the (ske\~-symme~)~ic),
., .

interseption farrn -t8..k·es i ts 'nOI"ma 1" forrn on· ti1is ba.sie A -,

If F is cmbedded in JR n, 'n ~ 5 " tue .;a.me p rop03iti on 110 lds fol'

the·a.ttachment of a handlebody within.:m n • The.situation is

more' compl,icated for embeddingsF c'JR 4. ]'irst of a.llone

- 1J.nJrI1C)·tt;ed.·, 'erllb.~ddirlgs.not e v"B,rjT·ba.sis ,on' "lhi~il the .intersec­

tionform takes i ts normat form isrepresentahle .by .the me···

riclians a.nd~paratlels of a.' handtebodyattac~l~d vlitrl1n]R 4 .

. ]'rom ·tl1.e. embe,dd.~ng öpe .J18.S a:' s econd.-· sy~ame,tri.c, bi tih'e8.:r_~ farrn~.

the 11linking .: forn~ll ,on. H1( F; ll).,a.nd ~.:basis'is, representa.b l.e
~ . . '. .. . ... . .. .

iff bo·eh the- in.~~e_rs.ec~ion 8.nq.,. th,e -'.l,;lI1Jein·g for~' tfl1re.': t}1~~il' " ..

norrn3.1, form ·.:ori ·.this'· DclSis.'
. '\

. .
••• 0: .. "

- . .. ~ .~ " .'" "

. ,

.,

.", '.., .

. Let f be a ·hotomo:r:phic .functlon .inn+.1·v·a.riabt·eß wi th3.tl
.. p. • ..

iso la.ted 'cri ti'ca1 .point a tOe.nd. f(0) .~ 0 . Fora. sma 11. cire1.e
.. ' ":. '. .' " . ":', n+'1, .'

S in a;. centereq.., ,at '0. B.nd a'. snla 1, t ..ba 1, t "B· in !V.. " c'entel~'ed B.t·

- .

'typical,' fibre·-·.F i~ a ,cornpa.<?·t or.ie'nted ,2n-manifotd \vi.t11 oourl--

da.ry •. Up . to homotopy equivalence. F' equa,ts· a bOl~quet o.fn--·
.: . . ". . ~ . .

spheres (Nilnor, :Ann.· 'c'f Mat~l.· S~tudies rio.61).· For n even·

l'

--- - --~-----------------------------------~
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. ,

''''' b;:).~3e ßl;ß2~' ,.'.,ßk ~fHn(F"lL)viith se1,f-inter8ection

, '( ß." , ß .) ,== (-1 )n(.2. 2,.Def;in~' tue ref~~cti~n's '. ~f Iin by
. J J, " I ' , " , J

8 .. (X) == x':'- (~l),n '2 (x,ß.}ß .. ' The-monod~'omy 'of the fibration"
J , " " "',~ ,J ",:, ,', ',"', - " " ' "

i8 the composi ti'Ol1 8k " •.•. °82:; 81. If the int~rs:c..tion form

iso definit.e, ,it fO"L"LovIS from" the' cta.ssi.fi'cB,tion of 'roo~ .s,ys-·

terns .tna.t (11 '(F) , .. <~" ~-»), is, a direct' 'sum' of ,the, cLe.ss·ica."L r.oot, , ,n "

systeüls 'Ak ,'Dk ,Ek.T jurina.'s resll.1.t ;'( :Izve~t:i,ja I\1a':L 1968) ca,h,

be generq,1.ized from3ton+lVa.riabl,es: If (-,-) i8 definite,,'

there existsa,coor~in~te tr~sforma1io~~,suc~tha~ f 18 oue

6f~ the fo t tOvli11g ',gerllfis.: ,
'olo ~.

J lL ·t-1· 2 ~ 2 D1c . k --1 2 " \""' 2 E 4,)·~", . 2
lk ~ x. + .Y ..+ ,-=,z., : -x +' Y;.y T L,.• Z. , . 6":'x + y. + ~_I~· •. ,

-- J J"., ',' J J. . .... ,'j J

'E7 :' x 3y+ ;3 +rZj2,B8'::'~:x5+'y3+rZj ~.,ThUS, direct sums

don f t occu.r •. f1.noth~r.?,pp"Lic~,tion.' bf T jl1rina t s me~l1.od ..jrie t,ds '

~. ... .
.' ..

•• J I T. • ~ • :. ..,

" -.: : ..; .... :."..'. ',',. ,,- •. •· .. ··r .. • ,"

. -~". "." ".' ;~ .~<~ .,~ "," ,.."·L • '

-' ... :r., ...

... ,jo' : •• '

.the fo"\,1,o\1ing re8utt:'LetObethe "germ at 0 of a.1,lho1.o-- .
. . ~. ,,' -'. ' - ,. ..'. .':' .. • ',: " .' " " '. , ... '. -0 'f·. 2} f
morp.rl1 c I une t,l ons, (d f), tneldea.1,. gene,ra.t ea. by äx-; • •• , oX .· .

. , :" " . ...' , ..'.0' " "..~) . ..' .' " : 0 -' .' 11 .-

If tllereis a.n epimorphism. /(of)-o.',/(og)'- thenHn(Fg)iS

isomorphie 'to a~s~~modu1eof,Hn(Ff}:\'fitl1 .. the' restricted 'in~'
.- .' .. : .. ; '" ~ .'. . .. . ". '. .... \." .... .. .. . . .

" .' " '.,':' .' " . .. ~ ~.' ':. .tersect:ton' f·orm... .. ,. .
.. \.' :..•:' .

'" '.," .. , ~. ~", ' ':' " . ~. -~:.' "

; ,"... ,.'

...... -:.. - '

. .'. '.~.4'... . .
" . '" '~, .:::;.:, .. .' ':'-'," ;.: :',' '. .

.' ........1 ... "•• : .....

D.· LEr-Ir:llitJI'J":. Exo·tic., cllara.c.t.eristic c."La.s·ses 0

O~e w'a.y· of defining ex~ti>c'c-i~:~~es . for' fo 1.'iati~ns «B~tt ,

Heff1.i,gcr ~n:d ',' othersY 'ha.:~ bee'n' gi~en: b;Bott "by us~ng me'th~ds ,.,',

of the· type ehern ;', simon~ .",This method':_i sg'~n>era.'1,iZ·ed i~er~" ~ ~ :,,' ...

,to o·the~ geomet~icat:'p~~b~e~s,:'as~t~ese\"h'~eh' ,arisef~b'~:',:,::'
. '..

fol,iations, forinsta,nce:ca1.1,.",abtind1,e ,lIf1,at" if,.its' str'uc~·

tura 1, group maJ':' be~reduced;, t~, a ,tota1,1.y disconnected sub-
". ' ..

- ., .',
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.- 11 - '.~
........... r. •. t _.. .. ..

01,.... .9 •

.•- ... t..".. ~ •

_ ••• - + - : ........

group; may' i t actua1..tY be- red~~ed_·to a' fi'lli te one?knOvling· ...
. ... ~ .. ,. .,. . :

tuat a vector bund1,e 'is -st'ab iy f1.a.t, is' it fl.~'t?: does there .

e~ist a' bundte tike metric ori a'fol~ated ~anifot~? .d~· triere ~ ..

exist q in"fini tesirna ~ .automorpÄJ.srn.s. of . a. fo l,ia·Jeio.n Q :9 f co-

·.dimens ion q, g1.0ba,l,1.ydefined·, everY\'lhere tinear ty. il~depen":"

·.dent·· an.cl tra.ilsverse to th.e "Leaves? does there exi~t a connec­

. tion. \Vi ti}.out curva:turewhose. ho tonomy groul? is contained .in

.. a ~iy~nsubgroup of the s·tructti.ra t group?~ ••••" Obstructions
, ..t _

.- ·are· givell for thes·e prob1,enls to·ha.\~.e·, a. so ~utiC?n "?Y deftl1i'ng

. ltexotic.cia.sses lt ~ .In theparticu1,'ar cases of the prob1.ems 3

arid. A,these c1.a.sses are the ones giyen byBott-Haefftiger 0

IJfanyof .the .prob1.ems: aboveare.homotopica1 ones andcoul.dbe

. ... .~

". "

theoretic'a1.1.y treat~d .b}T homotopy' methods; ·but these inethods .

.... . are not' a.t at t computabte in genera t{ he're 'theobtained' ob:....

:·structi6ns.are generat),ymüchweaker,-. bütcomputab1.e •.... :.

I. ~•. ;, •

.-".:. -'1 ..

..' .: ....:
.,

" ...: '.. -,: .
......... ~. - .

~. ,.J...

. ". ~ - .~.. ...... .:~ -. '. ._. . .

\ve.8.sk· tb.equestion:·given.a·coIll~a~t·in-dim~ri~~ona\;manifo1.d·· .
ni" .., : , .. :-:-- ,.::: '.,'., :""', ',':-' -:-:.,:;.... ..: .. :,'.:

1'11 .' findthe. sm~.ttestna.turat numbeI:' k. ·suchthat there" .., ..

exist~ ..M
2

co~~o~~ant" .. to' .M·1 sueD.· ,tha.t )'1
2
~" i~er~es .i~to Rm+k ··• .'

. A ·c6mplet.e .answer wa:s'gi ;e·n.·· for·. m.:,~ 1'4 ''"by ex~ibi ting the' ..

·structure:of·. E~TT*(MoY.for: ~. ~:14,:<Vlhere"'TT*(MO) iS·· 'fi't~e;ed'
'. by.the' imagesoft~·~:'·st~~t~·-ho;~ot~py o~ MO(~')'~ "'I~': ~~~ shown .':

"... .... 1 '. .•.. • i ; ': _ ; .'....... ...• r' •

..:~:.<~~±ULEVICIUS:: . :i~m~;~s~·~~:~·:~U ..~~ cob~·r;di s~ •. ,:~:- '. . --..:a-d _

·tha.t: '1.):theai~ebra.iCa1.l.Yobvious :generat'~~~'Of>~'~(~10')' 'do:'"

" not in genera.l, have ~he" smatl~·stfil,trati<?n·,··· :;)·:E:<?~:*(~;O)·i:~·.:·::~,:,:·., .

.:.. no't ·a.·po ty~';~iat':~l-g~1Jr~." (mini~ai·cou~~erexa~p·1.~':'i~'·' '~., ='.', o.Y~_~)::~.:;;.:·.; '.

. .'3)" :th~.· filt~~~ion defi~~dbJr .H*(I~?( .~~). ;:~2) ~j~.~fe0s~\;{"~:~'~'·'~:j;;~'_;{':;~."~·'·: ,,:' <"
"," .- • +
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,':, - 12 ..;..' ..
,.1' .... • • • •• :~ 0.

.' •• '.+

.- .4>'

• • • ~. 't,' ':t
,

•
, .

..:.,".
• r • •

georn~tl~ic' fi ttrlition' above (m~nilna.t exarnpl,~ '~n .q.irnension. 14)' •.

. .

Let· n.. be a Hi tböit späce ~A p$eudo-differentiai, operator.
. .

00'·11 ". co·n·· . " .
"p.: 'C' (]R .,H) .~,C, (IR ,1I)·.is define·d .1,oca.~ty.in. t·erms··of

. '. .

a. symbol.. function p. : .]l n xJR n ..... i1bounded linea.r operator::;
, .

,on 1{1t· b:y- ·the 'usua~l,' f·ornru."Lci.•. ·. A. symbo"L ~is .. said··.to .be, el"t:lp,tic .....

. if 1-) P is of·order 0,2) p(x,O)-':.. p(x,s)·isa·compa.ctopo- _

rator for<a'L'Lx· and .;, 3) p(x-,~) isa. Fredl~o1.moperatorfar

.. a,'L1.xand S·, 4) p(x,;) . is invertib'Le for I; Isufficient'Ly

. large. If X is a compact manifo 'Ld, a. pseudo~differenti8.'L· ...- ..
, . . . 0:> . . . . . , ' .

,'.,operD.tol" on C. (}~ ,H) J defined" "toc.a.tty in'· terms ·.~f e"Ltiptic

's:Y',m'bo~s '.i·s. a.,· Fredllo·llTI.. opera.~t.or ,·o,!1d. a.. tso .pos·se$·ses' ~ ,sj.mbot
, . .'.. ". . ,"'" . '. ~>E-' . .' .....'.-.... .... .' ,'..,.. ,

""{llich clefi'ne s .an ,ete!nent. cf. Ic'( ~T X)'. 'The', s.ne. tyti'c and' topo-..
'. . . ". -': ." . , " . . . . . ~ .

. . ," '.

·t·ogicc:t 1, .ir~di ces, of' ~u.ch~~n .operat·or :._ a.·re .·.e,q.ua t".' " ,," "

'Let ·.X a~rid..y "be .comp3.ct m8~11if9Lds. As '8,'con'sequenq'e .af tne:
.' 'J • .... • • ..:" ••

theory a:bove ,we _geta. map..:: ' .. '.,. .. ",.
• ~. ." •• "4 .... '* ~ . . ....

. . ": ',' :- K(T .~(X 'x.·.y)'·}'.·-+ K(T.'~X) .

,.Suc}l:tha:t'. th.e .fo 1., l,o\\Ting' ~i·a~gra.m commu·t·ßs .. '
. : ... , ", . * ". '" ..... ' . '.' '*" " .

.'. ,', .. ", ','K(T .(X· ·,x. Y)) ,-6 .K( T 'X) ....

. indeX.~-:::~-index··.~·.~'~:,;
".7L. :- ,' ... "

. ".,

.' . "". '.: . ~ ...~

'. L :. '. '. ~ ~,. •

I. ".. '. ~ •

:"' .'..

, Atheorem ofNovikovstates,thatr'or,any compact smooth

... '. ," ~ -~: ". . . .' .

.. ' .
'~ ,~'." " •• ' - '. ' •• " .:', , J •

, ,.,:,.' :. .....

." .
. .

.' ." .. '. '.                                   
                                                                                                       ©



"'-:-- ..

invariant • This is snowri t~.have an ana1.ytic- i~ter:pretatioil: .. :..
',..­

..
. in te:r;ms' of -the index of a' fami l,y of sel.,f adjoint .e~l.,lptic· .- ~ ,~ ..

opera.tors pa~ametriz'ed by a ci~c te. (iu' the sense of Atiyah)'-

.: In order- to make tne connection one has to dev~~op 3'-n anatogu.e

of H.odge 1 s theor~ on non cOlnpact ·ma~~ifo'1.~~ which 'a~re infini te .'

. -.
(.-.:

..

. ' ," C;{C tic coverillgs of compa.ct.' ones o· '~.

, ..
. .

-- - . , ~

. Go ~US.~T~.q.: The d.is~rete· seriesr~J?resent8~tions_cf .. the
. . .

general linear gr9vps"o~er a finite fietd .

. " ..

.' In .. hi·s proof. cf the ·Ada.ms .con.j e~tur'e, Qui 1, 1,.e.n· .con·st·ructs a'
, ..

map BG-Ln (:in.· -t BGLooC ~),' Fa. finitefie ....dJ\~hidh in tl1e1.irui t
~ • - • • ••• • .. 4' • • •

. isa. homotogy equiva1.ence at primes t: char. F. He.:usedthe
. - . -.~... ... : .

. . . Brauer fS . lifting of'modu 1.a.r 'cnai-ac ters which·ma.k esthe C011- ~.
'.'

-:. r

,; ..

. struction non-effective. 'vIe" sn'ow ho\·,·to·constructexptici te-' "
. '.

'1.y this map byc:cmstr.llcting repr~~entati~ns·Of·GL~(F).l~':':
. . .. - - . ; ..~. . - . . .' .

.....:._:;.; .~.: .. :.:.~ :. pa~l~ticutar' '\-/e c.onstl'uct. ··tile d.isc.re·t~··-.series·.re·present8.,tion' . '.

"': ".': " ~i GL(F) as modu 1.e over the' \'litt vec~ors' W( F) over F' of'~' :'. >.. ' "
. " . n . 2 - ..' n 1 ". " .".,' '.~' .' .:. '..
. ':' ' ·rarik (q-1)(q -1) ••• (q ~ ~1,), q= card F>·The.definition""· .. '"

.'

.': + • - ' ,~ ....

•. - ....""'... -.
..... "" .

. :' ..

.. .... ~. -- ....
#' • .. ~ ,

.. ". ~.

• '-1-- ..... -:.

' .

is .8.. rou ttip:l,ica,-ti~e... ~rrib.edding. ' ..

,: ~.. . ..
~ie"1d.o~f tilis representa,tion·.is . " _ :.. : '.- ...". ' ', >. .-::: . " ."

. . "(.') 1+q+ ••' .+qn-l).. ':" .. '. : ,,: '.'..".-'. '..~.'., =-.:" _.

, er>; .' - ..' .': :, ': '.. '" '.' .~~ \:~':"" -', : ~ - .

---~----------------------------------
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• ",' • • ~ a •

'~\l]e6rcJit:Let K' ..... E . bc,a-fiber,squarewiti1 J~~B,Blconn'ected.
t" , '.J,":'

, '.B'. -.. B·: "

~P8.ke coefficients in'an arbi traryrlllgR. Assume, that H*E,
. -x- . * '
H B, H'BI'a.re potynomiat atgebras, und 'li' cha.rR= 2assume

. ' . *,., . .* ,. '
, tl18.t S ,'Ta.nisi~E~S ,on '11 Bf·',a.n.dHE~ ThentheTo1.'.. -Ej~lellberg-
. :' ' ...Q1

Hoore spectra t sequence ',' cot l,e.pses and has no addi t'ivö ex-

tells"ioll' p'roblem~'··.'

This is proved' by studying an, extension ~D~5[Q. ofthecategory,

~mof differentia.t 'gre.ded: al;geb;3.,8n0~(A,B) '=':D2t( [raA, B} wit~
. . . .. " , .

ß ,Q} the coba1.'- a.ndba1.'~coiu:;t1.'üet:lon, respectlve l.y ~ ,

Themain tool"inthestudy of ~~5SJ'is the.catego1.'Y Ext~Of'
" . . -.

tr5.vialized, extensionsof A E: ,~m. Here obj ects 8,1.'e diagrams

A

,,·li t!la. p =;:: A, pci, == x -' '( dn+hd) , ,<i.E: :B~, p E: ~~, h (Horn. ,

Norphisms a.resl.ight'ty compl,icäted, inorderto obta'in' the

Nein ·tlernma;"Ext~ 11a8an·ini tial,'object .... :.' ..... :...: '., '. "

','" A ( ·a.A. " üißA : .. hA', ü?Sk <~ Pk: A
. "

wi tii.Ct A the front a.d:j.unetioll.• '

". .~~ .

1~öo,Ü.m~ns~iol1n.·1 subman:i:fol,·ds.Cutiing. ~.ndpasting. cf :oriented

.s inl;ll 1,8.1' raanifo l.dsin a·sP·a.c~.·X, i~a·d·s·· tc)·a· g~'a:ded groüp·SK..~(X.)
"litiJ tiw ~~'ol,to\\'ing .prope1.'ties:'· SI{n(X)~' O:for. .n.odd~.'SKri(Pt) ~,"

, • • .. '. • ."" ",' • .' \" • • :, .' • ' • ". '. .'. • . ' .:..'~. ". .','.' • • I ."," " ", ,'.
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ZZ, lZ(f)lL for 11,= 2, 4 module !~ ...,For X simply connected SK- (X) --.. ' '.: ]1
. .

SKn(pt)",and"if ITT
1
(X)I, < oo,then,SKnCX)' == SKn(pt)G?-',torsion.

HoV!~ver".- SKn(X), in, genera.l. ca.ndiffer fro~ ,SKn(p,t). by- much

'more than just-~orsi~n.

One' -tootin the calculations is tne fact: if SK'(X)::=11 " ..
.: . -. ~ . ..

SK (x)/(Bordism relations),~ thmlSK (X) = SK (X)<fJ 7L(n even);
, n. . . .", . n _ . ,n "

'e,nd ,SK
n

(X)' = 0n( X) I{ [r.1, f]E n~(X) IM 'can" be fibred' ov'e~'S1} ·

PtrlO tllel' to 0 t i·s "'&/inJre'l,rlke!Ilp"er" S ." Op en·Bo.ol{ Tl1e aren1 n. The'

'ureducedgroup" Ker(SK (X) .:.. SIe (pt)) c011tains; for suit8.bl.e,.' n . 11 . .
.' .

X, compJ"ete Obs trüctions- foi,tne mu l,tip l..-icativi ty of tue "
~ . .,. - . ~ ~. ..

signature.·probl~me

Co&ectu~: SK
n

( X) onl.y depend:s 011 Tl 1(X) - (t~ue for 11 ~ 3).,

De'täi ts'will appea.rin forthcoming notes: by Kreck, Karräs,

. ~eumann ~nd·Ossa.~

•. 1

...
..: ~ ./

E ~ OSSA :" Renort on a.' 1)a.per of Arnq ld on the t~po tORY oIr88,l_.=--....-. ----.. . ...~~~_ ...:~-~...,. ....-..-

, 'The pa,perin"questioli.a.ppeäred 'in~ :!!'unctiona.1.' Ana,lysi$ arid",

l
I

·l
1
i
I

I

..... ...
• : ..... ·.t

. Let:!!' ~',:IR [x,y, z] :"ti~'-a.i1.omogen00uspotynomia.lof degrec ,2k, ,"

,', ",hiCh'iS_'irr~du~tble,and:'non ',slngu'lar'over '~: ,Let,F~'-=
,= f.[X",\:;,':-:,"zjE,~2(C)IJ!',(x-,y,-Z)'='-0) B.ndFE - =,F~',n::P2'(jR);

, "Thel~,F', iso ca.ll~·d':).n:M-cu~~e"_iff,.F1R'"h~S'"it~:'ma.Ximum nurtlbe,r' "

, (-21r'~ 1}(k~1:) +1' of,c~~nect ed "~o:mpol~erit'B;'tnese'c~mp~~ent~ a.re

,c~.lted 'oval",s'"are40meo~orPhiC to the-',bir~'l~ 'a:nd na.ve ~- well~ "

-defined i,nt'erior nomeomorpnic~:to a,'disc,~ Denote' 'by, P (resp.' m)

the,,'number 'o'f ova.ls,;lying h'l the'inte'rior of an even (oda.)
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. ......
'.' ' .......

rm:mber of, öther ova,ts ,:,'~nd ,as~ur~~that :F:',i~:'anJ'vl~curye.

,', Arnold p,rovesthat p ,-'~:; k2(4Y".-:-This··;e~~it'is' obtai~eä.b~'
. ' '. . ' '. . .' . '. . ,'.. . '.' .' .' '. - . ..'" ; , ~. '. . .' -. .' .' .' .' '. . . '"

t,8.kj:ngthe douote cover ofP2(in)ramffied :atong'FG~ c.:md stud.y'-,',

ingthe: intersectionfor:m, the coveringtransforrnCl.tion 2.nd

t1'1e comp lex, conjugationonthe midd tehomblogy' of :Y;: 2k 2 "

and -2(p';"m) arethe signaturesof theseinvölutions.Atong'

thesel.ines he' atso gives asimp1eproof of ,t1'1e PetrovlSky-

,inequalityI2(p-m)-11. "~ '3k~ '-3k + 1.'

'-. . .

, ·.D ~ . PUJ?PE: The ota.b le homo'topy' GGt·telSor~·

/ ",

stabte ca.'tegory whichmay have some advantages' over other ' , '

Jrnown' a.pproa.ches (Boa.rdlllan~,~ orthe' semisi~lp~i'CÜil one)~Let, ,

!12 ?e the, "n8.iv~n.catego·ry of(C\,l)-spectra.Objects 'a.re SG:­

quences ofpointed,mv-cornptexes ,x'(n'(Zntogether \'Iith"
.' ' ' ' ' , ' ; .'. n·. . ':.' ", ..' .

·CVI-·.e,mbedd.ing.s.·, ';n" .:: EXn":'~ 'Xn+1" a~s "".s~r·~ct·1.1:r.e rp.aI?..~tt .··.r!~orphi~Jns

',are sequen.ces ofpointed, con'tinuous inaps,f' ,,' ': X ' ... : Ywhicl1"

are'Cstr~ct1,y)compatib'le:wi th ~h~ structu;e'ma;s. A
nl1

dense -

embedding"'is a. morpilisin,X' .... Xin_~, such that'x~"" Xn is

,3. C\:l-:embeddirig Cl,rtd for any finite subcomp tex K cXnthere' '

j.s an r such ',tha:t ErK C X~+ris c()nt~:d,ned' inthe ' image" of "

, x~:I_r': N-owthe stable ca.tegory -J? is obtained from,Spby for-:

ma'tty,inv~rting a 1, '1" den~e 'ernnedd:tligs' (c,C3,t~goryoff:r:acti6ns). ,
. . . . . .." . ~ .' . " ~ '. .. .. . .. .

The~e,i~a' str~ightfor\"larclhomotopy l1oti'ön, inS :whi'ch :~e8.ds,
. . . . .' . .--.... " . .

'. .

'to'tne s'~abtohomotopy category 1~11'~ Attthe import,ant' pro- "

',pertiesof:'Boärdman,' S' corresporiding_ ca.tegories: ca,nbee'stabl,ished
..... .".+ . ..

forS' and' Srl...qnitedirectlY. 1u' constr~cting'smash,p'rodu~ts"
• - • - .• '.p .. ß' " ';", -. •
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Boardm~nrs'i~ea"t~at the inde~.set.~.shoutd be rept~6e~by"

the set. cf' finite dimensionat subspaces of.a euctidean vec-

tor space of. c·ounta.b'Ledimenstonis· usedpere,too.,Excep·t

for this' point ovr appr6a~cl1"'i s very sinli l,a.r to' .th~ 'one by
~ .... .

......

ava..i 1.,a~ble 0 '

'.

.," ..

E 0 "REES: . The· geometrie di'mension cf certa.in ·bund ""es •.

.' .. "" '.

If. "X' E, ~C(X), the georne.tr~p·,dimensiqn cf 'X' is ·def.inedby g.-

stab'Le c 'La.ss . is x. A .necessa.ry conditi on forg~ -d-im x '.~ k

is ··that 6.:>:"=0 for i> k.The sufficiency: of tni..s c'ondi tion
, .. , ..' .. ,l. " ...

vI8.S·· discu'ss ecl •. '
• •• --.... ....- r ... ... ~ r • ~ :!.-- . ~." . ._,

.': .' '. '. '. ..' ..~.' '. : IV -. "2 .'. '.. ~ "": '. ' ' .' ' .".' , . '." .. :, '.
... Examp~e: Theree:x:is·ts x EK(]-Iprc4x=Oand.g~-dim x ::::3 .. ",:

··..·Theorem~ If ·dim. X ==2n:ancl H2~ ha~ 11o.··etements '~f'or'der 2, .',:"
.: v ,~." .~" ,,' " -', .-.. :.' . . ',' - . '. ". ,', "". " . '., ' . " '. .' '. ' . ' ."

x'E K(X)tCnX ==0 and.·cn ...: 1X =:O·then ·g'"7dimx .. ~~--2Lt ' .. '.

···.aL(E ..·TnQmas} n is odd"- .... ;.' ... :.::,,:.. ':':: '.': ." .".'

. Coro~l,äry1:' x.E>K~P ,,·,cx::::·O'·c·;...·1x ..=O:then g .. -dim.x-~ Il:':"2'"
,.n n ' . ',' .,' .' '.' .

. C?ro Vhar;y 2: There·.. isa.· 2...;airnensiona lbund''Le s~'ver~p4 \..,i th
:.... '.:. . . .' . ". 2·.·..··.:··:.' -".." : ..,. .'. :' -: .. ' " ': ~ . '... : " ~'"'' ' .: .;' "::,.. .' A~ ••

,c 1S'= ~.y,; c2E;=.by·· if.and on'L.y i~·· . :'.::. : , /.:':-: ::." .'

. .' . b( b·+·1 ~3a.~2a.2.) == .o( 12) .. ' .'.:' . . '. . ..

• ~: •• I •

The:oreI1!: .·x {KVpn . cix = 0.. . i·.> k ... '.then ,g. -diJn x .'~. k if' '.'

~':.' i) .' .1~' :s. n.: -·3.··.·· ".: ':;."~.".' ". '.': .. ~ . ~:.',;. ': ..' .'>..''. ...... '.
. 'or .' ii) k'~: ·.n '-.' '4"~uid' ri =.'2.,3(4)' ':.' :.. '.'., .: .::'.,""':":-.' '.

. ... ~. ~. " ~ ..: .An. optinli'stic c.onj~ctur·e'·wou1.,:d ·'be· t·ha.1i. tnis ·theore~·. is .true .
. '; '. '. . '" .'.' .. ,..: " . • . • ':.: ," _ " .• ~. ' '. ;.: . ' ' •.••• ". .: •••. _.. .: • ' •••• , ," t ~."

"' . " . , .. ':.. :.. ~". ' '. .' '.' ~, .:.1"
f 0 r. a. t 1, n, k". .' .. .' " . . .. ;. .
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E. REES: 'Brö\~n r s .gen,era.'Lisa.ti'on .of; the Ke):-v8.ire Jnva.riant 0

, .

of Kerva.iI~et9 in\['ariailtc' Ann. IVla.t!r.· 9,5, po 386.'

C·. A•. ROBII~$.O:rJ: Sta,t l,e 11.0ITIO top~,r . ti1e.ory .' over 'a,'· .s·pa.ce B e' ,

Weconstruct a categ~ry 6/B in' whicha lrind. of. stable'homotopy

, theory . can. be eOllstructedt and we . investigate ananalogue .0:( .

. the Adams spectra,l sequerice in tnis cätegory . Thisnas appli.;.. eJ
, c~tio,ns ~ ta, ·li.f.~i~ng' p~coblerns, and· -tc' the :en\lmerat.iol1 of im~

·mer~i.OliS· ·.ill the met8.s~a.bl,e, rq,~ge,o ·In·tui tive t.y,.. ,..ie·; -tliinlr of

objects 8:8 "bundlesl! over 8. lixed space B .\\Ti tn IIfibre" Cl. spec-

. trum, and of morphisms.asbeing·"fibre~preservingmapsu.
. '

r.et· 5 1)8 'J308.rclrne..n'' s ·.ca.t~·gor)T.' of. C·\\' spectra'«l Für ·an~l.· objects

]<'1' }l12of 6,' tnere' is 9. 'simplicia,lsetMol::S (F1t.F2 ),· IfF.1 =: F 2

this is asimpl.icia l . monoid wnose invert:lotE:' elements' forma

simplici8.lgroup~ut5F1,Let.. B be a.fixed 'simpticia,l, set;.

which forsimp"tici ty . \'Ie assume· to be eonnected., .

Q.t?fin·i ti 0ll:·A.n· 0 bjector'6IR( n bundle ofspecträover B") is
/ ',' . .

apair (F, 1;) \'lhere F(ob 5 andg . is a' principal' simpticüll

Aut0 F-bund'le· over B. A morphism from (E1,S1) to (F2 'S2) is

a' sectionof the simpi"tCiaibundle '''li th fibre j·lJor-s. (:B1

1 ,1"'2)

a.ssoci';lted to tne simpliciat (Aut.El 1X Aut.(5 F 2 )-bundle 'St X S2'

ove,r B •.
. ~ ~ ~ .."" .

. In 5 IBone can define homotopy .and . ein, inyertibletrans lation~

susp~nsionfunctor SB" Tl1e' homotopy 'categoi:-Y',(6/B)h ·is additiv~,
'. . . . " " . '. . .". .,' '" . . .' .' ?t' . ',".

'and tria.ngulatedwi.th respect to SB.' \'levlr'i te {X, Y} B for. the

graded group.:of,homotopy 'classes from·abund1.e·X to a bundle Y.

• •••
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. " .'.' . -).~""

Let p be a. p::.ime.\\Te define on· 6 /B ~.. co~o]1~()Logy' theo:cy R '.< ;p)'

\'lith vD.l,ues in a:11 abel,ian catego;:-y' A;,p-mod,. by u$ing:c3.1.l, finite··
. . .".. '.

·diinensior18.1, sem'isimpl,"e repJ:-esenta.ti.C)'llS of TI1B oVE:r 74 / 1) 8.S co-
- . . : *

efficients ·f'or "Qrdi113.r'Jr ll C·Oil0·~olog:{. If TTi B :::. 0, !\n n~lno~
. . ' ..... . . '.J..

. is ecil~iv·8.L8nt, to the ca.tegoi·y of gra.d_ecl l~'oclvtes o,'er tl18
, . *. ·K

Ma.sse)r-Peters'Oll a.tgeb~8. I-I.. (B;,Z/p) o li. , •. 'If B is a POi11t, i;ji.is
P

~i~

is t'ne ca.tegorjr cf ITlodutes over tll.e S·teeni-öd' a,1.,gebra. ·A, 'C

...... '." , (5 ... , ~" -' '. p ,
Let Y1 'Y2 .be. objects 01 tne, CD.t~gory , /B.Una.er certalYl re-

~ strictive . finiteness condi tions'we consttuct a. spectl~Et1':se-

quence of AdB.ms '. typeby rea l,izing a.minirna.l, .reso l,ution in'

A; ,p-modör i X
' CY2 ;p ) , and .app lying the lune t.or {Y l' }; · .

Tlleor-er~:. Under tlle s e c~n,di ti 011S ",tner'e i s' a cOl1vel~gerl.-t STJ8 c- .

tra.t sequ~l~ce ',' .' ,

.Ext:~t~·, d CM*(y 2 ;p)'li*CY 1',:;P)) 's ·~[Yl'Y2};/toi'SiOn'prjmetDll'
.·.B,p~'O " ", . ,', " .' . '.

, .. .,
Tilis 'spect'rail,sequenc,e. Ca.ll ~e: ·use~.. :f,?r :pr·a.ctica,!J cB.l,cula·tiorts. ,,' ,

Tlle 'ab'ove .ex~ehds ·-:.,~örk· 'of" J ~·,-P;.' Mey'e~." 'J:.'Fc I'~16C l,elldon. ~,. J •C 'fI

~ecl~e~· .all,d.' R.~·J' 0 ,,'f{1i tgra.rn 0

77 .·"Ie .giv.e a, S~.10Itt p~oof cf- ·Thom.'·s· theorem on ,repx-,esenttll-g t~2~

homo logy c la.sses by'·ma.n:Lfo lds' . The' pr.o·of uses a.b6~t 1A of the

ingredientsofThom' s pro,of a.t thE:! expense, of aspec·trai se~

,quence arguln~nt·. ',The .meth'od a~L's'o' gives a' ne\·/ repi-'tesenta.t:ioll '

theorem for Zp -homo logy for p prime by ffi?,nifol,ds wi th a ·silnp le '

·ty'pe. of .s'ingularity (tnc Uring ciosure 'of twistc.d21p -bo:cdi.sm ll -).

Tllis' p·a.rti~lt"Ly a,nswers ,a.q~esti.on of ,'SUll,i,ra.11 (in his ~t.I.To ~

no'tes) .

1
, [

: ',1
'j
'1

I
, "I

J

'I
.i
i
I
i
I

·1
, 'J

.j

.1

I
j

',j

. J
. 'i
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.., .... ':.. ..
.-: ..~ ~

. ' .. :..' , .
t .

.~ .. - .....
.i: ,. .:..~: r r: ... ~..: ::.. ~ "

. ... '...

" ~ H~A.:· SAIJOMONSEN: Embeddin~~ of;mäIlifotds'~_n<the' metastabt~",::'
. -

..~ .' .. " .. . . .. ..

. . range.·······:. '.'- '. :,.. . ; :<.::::.:./:.;:'... <0:';
·n .. ···:-·'n+lc· ... ':'. " ,':.....•...~.. . - .. ' ".;." - . -

Letf M· -0 U .' be amapplng between.smooth manifo tds, 11· ." .•...

compac t ~ '.' .vle assumefor s'i~~ ti·Ci. ty .t:~~.t:·~i\1··= :~: .• :;>.:.:.;.: ... ::... :: .. ,-. '. .' ..
. '. .: .', '.' '. :, .:',":.' ··"0·: .:,"-:. .. '. :.- ':". '.

": .. We'. cons'ider'ed .·the, :'ques tion:" rEr ;f·" nOInQtopic <ta ':'an ernbed.ding?".
• • . ' I' .... ••••:." • '. • •

. . '.- and if it is ~to ho\'! 'D1?-l1YuP .to ':regll tarO homotopy? :'. :";" . · ,

.·It"lC1S shown that, if:·.f satisfiess~itabl~ transversality·: .

. ,-

'.' : •. and ·.the .. hund tes .~+ ·and:.*~~.rede·finedas·..thep~ tt.~bci.cks.· 9f.
. '..... '. .'.. " ";", '" ~.:" ,.' .~'.' :., '>':'.' .. :.~ :'. '~'" . .; :..:' . ,:': ' : ' :.~' ~. ". " '.. ',' '.'

., Ep(.TM)·and·:Tu ® HOpf.btqi.dteo:ver· Vlf~;·In:a·.~imi tär.:'·ia.y.. i~is

T11eorenl: Let f.·: IJI .'~ .. ·U . ,'. n s: . 2k -:-.,3:,: a,nd· .. l,.e·t .W·= (w . ,.,..

:: gv;' Gvp 'be abordi~'~-:f;O~~·.'~(~»:.~~~~.th~~~.:·ex'~i·~~;~'·~.·"~'6m~topy.

". '. F of f' such that c (F) = '~~p' to: ~omot~py."~e t ..·· t~:' E(f).,i •~.

w'~2:(F)_ a.nd ther~·is·~~l':~O~otopy··gw:::~, ö·~'·r·e5~::2\:(·f): co~e;~d.by'·
a homotopy .of thc ·bundl,e 'isomorphisms .;' .... :...~ ':- :'.: '~. -.-.:' ..... :' ,

~ .. : . : ~ " >-~:. ;~~ ..

It fot tows tha.t·· f~rn:s:·.2k·'--' 3··the· bord'ism c ia"s~'·.. ' <',::::...~..- ... ;..~..
'. . '.' .'. . .... , '~"" .. ' :., ...' -,.. ,..,... . . .": : ....: .' ~ '. -' ": .. .. : .. ~ . -, ~. , ..: ':' "

.[t:(f)JE·01.\1_k(W f ,f.1xP. ;.*)~ ,.f·=. $+:~ *_',::.v3.nisÄe~ .. ~fffi~ ... homo-

. '. tppi c. to a~, emhe~d~.n~..•:,:~:.:;·::::,::~.:\.::~ .. :;·:~-:;·.;:·.::<':".:.~: ..:.>:.:::,:, :":::.'.: <.: ..... '.:. ~....'~:,. ': .' .... . . '. .

. :- If.n .'S; .. 21{·.·.:..:·~-4 :and.·.·.~:: I~·.-' U:·,.is.,' a>~giv~n· emb'edd~~g, the.n there

...: i'~ :·a.bi·j·~·c;~i~n-:.·~~:' {r'e~u'~a;,~'~~~bi:~p·Jr..·q~·~.·~ses:· 'oi .e~b~dding~...... .

": .' .' '....:',:. '.' -... .; "" " ,::';}:,:':?{,:'.>;\:~: ..:;;.:;' ...' .·r~·~:':t?:L'<~:::;;'~"~~:' :-':-:;:::::'~:':'J>...:':':::':.'.:::' .:.'. ~. ':-::;~~:" . ;, .~.~ ., . :':J....:.. .

•
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g -: r·1 .... U in the homotopy:-.c l,as~- o~_ f) --_ \~-i t:rl:-~he {o-rbi ts -- .

of 0n-k+1 (\"f ,-I'1~P~;$) u'nd-~'~ .a·ce;t~.in__~C~iO~~ ';f TI 1.< UH;l~)J ~... ,:,. " .'.
.... ." -~ - ..

: .. _ ..

.. .......
. -

B. S'C·HELLEN.l3ERG:. '.Homo'tory .equlva.~ences 01 2-co!nptexes c

, , 'Th:ere is a. 1~~11ctor vlhich' a.ssociates ,ta a, C"! complex' X i ts
, ..

~. f;undamenta. ~ .g-roup 1T 1 together'wi th the.l [1T 1] -cha.in~omp lex .
• ~ I,

',.,.,' c*(,x); .ta a. hC?rnot'opy c~a.ss ~ f] : X -'·.Y the 'in'duced nomom. '8

re·· . .on 1T 1 together \\fith.the; homotopy class (f*] of' the. e~l~ne8.r .

cha.inma.p f* ~.This functor 18 bi j ective for 2-comp 'Lexes.

111 dimension 2 vlehave: 1T 1X==TI 1Y imp'Lies that X and Y ho.ve

.. ' .the sa.me homotopy type, a.fter ·a.dding a numb"er of 2~spheres to

- each. :Prob lern:~he~ doesXv'S2 ~ Y vS 2. imp 'Ly X ~ Y? Tfthe
. .'

. number' of 1-c e.t 1s, is ,1 , "the, a:ns\ver i s , n a.-~Vlc3.Y.S.n • ", I,~' .tl1is l1ura-

beris 2',' i t may or maynötbe ll a'Lv18.ys ll ~. The co·ndi tj.on can
", . .

. . .be~ra.ns'La.ted· -into one .atout finding el.ements in G'LC~T1T 1J)
"Ti th ce~ta.in ptopertie.s.·. ..'.. . ;.' .

. . " _. .. -... . ~

.. . .... - ",~.. ' ..
I :.

~ ... . 1 •.

'. '

. G.P>'-SCOTT( Com.p~ct subm8.~ifol,ds cf' 3,,:,marlifolds.·
.. .... : . ~. .

. - Let JIf.' be .~ 3~ma.nifo l,d .~·Then ·tue . fo i 'Lmving-resutt is'" true. . .

:....• ·TheOreJJl·l·~. '. If .~ 1(M)' ':is '~i~ite';y gen~ra.~ed·,.th~ri ·:.there :.i s· a:.... :.'. ".' .

·compD.c"t. submanif~'LdJ~ ~fM such tha.·t incl,usion 'i~d~~~s' an ' .
. .

· . iSOIllorphi.snlTT 1.on. ':".:~1( 1\'1) .,Frorri this' resu,l,t .:-fo 'L 'Lows immediatn\'{ '.

;.' Tl1eorem2:.: If ·1T.1o,n· is.:f.i-ni.te'Ly-generated, then'1T 10-i) iso fi":"

..~~ Shä'Len ;'. Resu 'Lts in tne direction ofTheorem 2 01' c 'Lose 'Ly r~- . .

, ~ .. .                                   
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.. '
'.

- .' ". ~ ':.. ' . '.'

'.:; ..<.<i~.:,~, '22 ::-':,:, ,',', ':.
- r.. ••. ' .' ~, • I ~ • , ••~',..:. i :. • 0 • ;. '. • • '.

, . ..,....

.. ~ "0 ..... ........

. '.

g~ne~~ted s~bg~?up"

• f ...

•';·lnto .the study o:tnon~comp~;ct.3~inaniio 1,ds~ .

~. : ..... .;.;. ~ . . .

, .'.
, ,

I _ ....... ".

, " ' ':', -' ~.: '+. ,

" '

.- ~. - ,. '. ~

" .
. ,

L. ,SIEBENI\'IANN: Top~1,ogiCa.1, Stratificätions..ancl Po1,;yh~dra,~" '.-

.... :Ca'-l,'1, a' 1,oea1, l,y comp8.ct 'toca.1, l.y fini te dim'ensio'na 1, m,etri zab 1.8 .'
• '., • I.' .•.;. .; • -,

. space·X1,oca.l,1,ysta.r1,·ilc~'ifat'8,ny pointXinX 8; sufficient- .'

: '. 1,y'near-sighted ' ~bservermight . be1,ieve hims~tf.to be' the cen-
o • : •• 0 •••

" ter oft:heuniVerse,~ i·~e. xha.s·anopen·neighbourhood·Uho-

~ meomorphic to the 'Üpencone, ~ha. ~ompaetumL', u'~i cL "L X[O,~] /
", ~. , , " '.. . ',' '..' " : .' '. :.:, ,." . ,'. '. . ' • " ' , ,,' . .', . :

.L·x 0; ,vii th x c'orres'p·.onding' to', , th'.e cOJ.?e' point'" '.
. " . :

.. Conj ecture: Fo~ such sta.r~i·k.e· X,the c l,osed fi l,tration,:.

:.X ~... ~ •• ::> i(nS'::> x(n-1) '::>'.• ~'.~' '~(n)'= {XEX;-: x has~o '~ei~h-

';:,:';,'bO~tho,od '.• : ~1th~,to~m·.:'H~+:1.~.:Al·,·.~,s~~isf~:es .~'. i ~:. 'Vn ;·:th~:~n.:·str.atu~,. .• '.•

xC ) ~ xe. ) ~san:n-man~fo1,d (~J.) aeerta1nstrat:tIJ.ed

.::;,'~1,oeal,lY Co~e-1,ike'p~Op~r~y,<s~~'dl~···1972.'·>"·~· .... ~ .... , ..: .:..... ~ ..::: '.

: ...• A'fi1,t~a~ionof.X· s~tisfYtng.(i)· end' (~J.)' m~.kes··x'· a's~~ea1, ted.

:'cs·set:'·a~dassu'res.·'~6rne<~i~as~.~tpro;e~ties,'e .g·~·an·.is·.otopy·· .:'
.., '. "0 • ' , •..' '. 0 ••• • ~ 0 0 • ~ • • I •

. ext~.ns·fon:pririCip1e ,c~unt.abi.·iityof eompac.t hOmeOInOIp:'1ism .

types .'- ••.• , The;e "~'~e s~~e:·c~ri~us.·qs. sets. ('1) A. compaet' es'· .

s e-t :\'1ith~' non~em~tY··~~trata. '(one' a. c.i ;'c1,e ), the.i'i s ··1,b·ca1,1,y

triangutab1,e'but not·triangul,s.b1.e.· (i) A CS' set (w:t th 3' s·trata)·. ­

that ~sno:tl,~ea1,l,y·t;i~ngU~a.b1,~'.,(3}SPhe~:epairsc.S~,Kn~.2}, .' '
• • ~ ... • ~ - 0 .... ......- •• .' • ~ • • ~ •

. .. .. ..0 ~ .. ,

n even~~ G.~,tha:t·a.re\oea1,1,Y· triängu1,ab1,e butnot tria.n·gu1,ab1,e •.

(4)A :·.qu~;t1ent·spa.ee::x ···:~j:..a":oea.·i:1,y·:sm~othp.rime·~;etf~)·action .'

. .. .'" ......; .';:·<i> ' ,.:->.:' .. '.< :::, .... -.:.: ,c.. :> .. '.': ':.. >;.:;, ,.. .' ',:"" i

- . . . " . - ~ ....:... ~ ...~." .~- ..
, . " ',' , .', , '.' . ' .,' "',' :.. ~ -: ',~ I. ,'": : ,.~ ; .'-----------_---.:..-_--_----------:._:_.. _,.,~.~:: ...• ,,,.~.:.: •.~ -.- .. '
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n 1 . ...
o~ S .x.S , n even ~ 4, that i8 a es set ind. non~triangtitabte.

. .

·The constructions use'non~co~pact invertibte cobordisms: Tue

proofs .use torsion inva.ria.nce B.nd. torus geometrJT. (or riIe~hil1.g} .

.~ .

Ao VAN DE VEN: Hitbert modular group and atgebr~~c surfaces .

. -

Let k = L( VP), p prime, p= 1 (4)·. Then SL2(k). opera.tes in 8.

naturat way on th~ produc~ ~f ~he. ~pper.hatf p~ane.

e .H '= f x 'E'lV ,Im(x). > 0) . with i tse1,f.: Afte'r compa.ctifying wi th
. .

the cusps .. a:nd desingu1,arisation, '. the .qUotient becomes a non

singuta:r a"tgebraic'surface H(P); :\Vhich·is~ation8.1, for
... ", . .' .

p = .5,·13,- 17," b·1,ow.n.up 'el,l,iptic K3 for-p =··.~?9,. 37, 41,
'. . .

. 'b1,own upe1,tiptic·(non·rational,"Il.OuK3,· non torus,' non ru1,ed)

'for p ·=·.-53~· 61 ,.., 73.;~·.a,nd b·1oWn 'up' o"f gen~ral,-·t.ype."for·p .~. 8.9 •.
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..' (h~-:Ciiag~a.m)is·a. ·~~di·ag·ra.m oftopo 1,ogica.1,·~p~e~s 'uptoco- .

. . . herent·hom6t()Pi·~·~.Defin~· a 'homot~y' mO'rphism'(h-morphism) . 'of'
..

.... h<r.-:-diag:r'ams to _be·a.· morphism of n~-diagrams·.in.the.usuat serise

but onl,y 'up t.o c~herent. homotopies~' .If.one 1l1trOduces'a' notion

of homotop.y 'between h-morphisms .in tue obv.ious way,:. the h:1:- ..

dia:grams: arid hom~topy classes.of h-morphisms. form a cat.egory
. . .. .. . .

~~. Let 'ü: "Top-t &>tt be. the· fu'nctor ·seridi~g aspace ~ to the:

. coristantnfS-diagram, i .e .. the diagram' havi.ng X at ea.ch vertex ~ .

a1, 1, ffi()rphisms '~re the' identity on X a:nd a 1, 1. homot6pi'es are

• I •. ".
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'. '.. 1, " • ~ ' .. '...'
:-~ .. .

: :.. -:. ....•... . .... ,"":','-;. ".\ -.: .:: .",

, . ~. :.;.>':.':.. : ,,;". :.: .:--."" :.CO:";.." .. ' '.. . ...:. ".".';' ~?'",; <." . .'. <" .... , .... . '.

'...:' tr·ivia toThen ;tl.·haS···~.~.. ·t eft. 'a::d j ~~n,~..·:~ -e··~. \i~~ ,::'~':~'~: r.'.om~:t~pi .6.6':.::
· timi t funetor, and' ~ .rightadjoint h-:- tim'~ ·thehomotöpy' ·Vi.mit· '.,

funct'or . o. Given"a~ hQ:-.di~.gr~.~·:D, :·:th~~.·~~c6ttm·~,.h:as.~~a.:~fi_l,t;a~ '.;

.'. tion andh-tim D acofittrationgivingr"J.setqa.homotogy:·:: '.

. !

"

(cohomo.logY)" spectr~t ·sequeriGer~spect.iv~ t~· a.·h"omotopy .sp~·ctra1.·
. ". . ...... .. ~ .. " ...

sequence.E. g 0 .let.k*.be a genera.t:i,zedcohoIIlotogy. tbeoryand

· X a ba.~ed sI)acesucht.hat [X,-]o', theba~'edho~otopy·ctasses .
• < •

. of maps from X to ... ,.~sabetian·groupyatued,th;en"leha.ve
..

........... .• >.' .. + Ir

,'.

.; Isp~ct~at sequences·

. '. _E~ ,q ~'. tim(P) k q( D) ::)kP'+q(h~cotim:D)'

. 'E'l;,q'~' ". (p):[' sClx··..··D<J· 0:·· ..·.·[·· s·~·x· - -" .····D·.J'
· . 2 .- ~~m. .'. ". l ..',....~".. ' t. ~ ~l.m. ..'-," .

: ''ihe~e tim(P) is'thep~th rightderivedo·f~·im·.:.·Thefirst:spec~
. . .' .. > .....•............ 1'" .:'

. '. trat sequ'e~ce . generatizes tue Mi tnor- tim ~temma.:or the-Hayer- .

.Vi etoris';'sequence ,the . second· ea.rl, be l~seci togive a. direet

descripti on'of' Sut ti·van 1. s p-adicprofini tecomp'Letion ofa'
... . . . - ."... ~

•
..... .... .~.. ..... .\ .

. . .. .. ' ...
. :. .. . ,~ :' .

.......... .,...

. ' ,". ~ ..

~.. ..
r " •• _

domina.tions in ·the. sense of Dotd .cpa.rti tions of uni ty in ·the. "

we obtain ~esutts.aböut·locat.homotoPy·~quiv~1en6es·ortocat . ~
- ... .. ,.,.. . =~ ~.p .,' .. :. • • •• •• •

...... . th~orY offibrations]ortom·Dieck. [Partitions. of unity irr ... , .' ..'
• •••• • • ~ • '. " " • I ...., ~. '.. :. • • , " :.i ,. #'.. :' • • • ., • t ~ • . ". . < I .-

, . homotopy:.theory} •. ··· .:'.:':" ... '" I . ':' ... : .. :'.. • "." ..'. ".' .

. .... :... " ,.. : ' ..

. ' '. ";f .

G.\'lILSON: ·Char~.cteristic nümbers far G-bordi·sm. .:' ..
. ' . '. . . ~. \ .

. Let G Ob e .a .f J.ni te •grou.p, x".a ctos·ed 's.mooin :fr"e.euni tary G~ .

·.·ch(X) . : 'Z[yil~ K*(BG):

.. be' theI6naracte·ris·t~cnumbers '.of:X . Lima:ge': of. ·X. unde"~': '.....
'. ··0.· ." ....: .. TT·· ·:·::i .-0· '. '.. :. '.' ":-::..:'.:': :':~ :.:'.,<: .; ..,';::.<.' :":. '. .

. J.l. <'. -. ", V.~( BG ) .' ~ 4o~( 2l. [y '. ] ,.~. +;- ( BG ) ) J•.':":.' ' . ., : ". ;'. ~"~'. ". '~. ~> ::.'. I"· .', ".> f:' .~"'; .". : '.

.,: '. '. .......) ;:.·.i~~.;., :.::,:" :'>':'::":.:',;,,::, ~....:..-..:...,.'.·.·..~.·,.·..i.:..~,'~'·..'~'..·.:" ':,'/ .~ " '. <. \.:..;.~.::,''-\:'.' ....:.. ':. ~'...~;.:::.:.<: ~:>.;', ';-:' '::':, .' .
• " " •• ' ~ ' ,., : '. •• ':;':.:.... , ,;:.' •• ~.:.,:.:./ ".", ..'-..... _ ., T _

~ ~ ........ : :-... :....~ ........:~. . . .
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· _---- LetR.·· == c_Qm;i~x-_·ch~.~acter. ring ~f- G, .I -== ideai, o-f chare.cters
. .. ~~- . - . . ... . :.. . --

zero at-:1 ,>s ~ ä inul,tipl,ic~.tive ~ubset 01 R \-lith S n I ;~ 0.
-. -:- - :'-1' -* - ..' '. . -' - .'. . - :. . - -- -
The~·S KG(frge G-sp~ces) == O~.If X i8 as above, dim X odd;

a.nd X == aY, .\'Illere·y is a uni tary G-manifol,d (not necessarfl,y

. fr~e.) 'ale d e fine .

At(X)· :Z[yi] -. KG(Y) -< .S-1KG(Y)?S~1KG·(Y-X) -L. ~-1R-':' S~~R '1

[Kawith compact~upports: !~ Gysinma.p of (Y-X)-< (point)]. I

Tn.e inva,r.i~.n~t "At(X) is of ~.~le ·~.ind· ·des·cribed in ·A··tiyah-~irlg·e:c:

El, "Lipti C op·era.t"?rs .111,0

Theorem: The illvariantsch(Xy",- At(X) coinc·ide.- f10re prectsel,y,

·.there iso a ·commutative diagram

,'.

•

1)i..f thereisa"comp1ex_G~mod~l,eVon\'Ihicn Ga.cts·free.l,y
., .

. . .. . . ~

-- except at 0., arid -S=·- [pow~rs .of)"_1 (V)}'. a.is an isornorphism,

- 2) 10; anyG ;.ii S .~ fpO\~er~ of ( IGI~reg~ tar .represen~ation)J ,
.' -.'. '.' -.... - -.., -'.• -S-1 R -TI _.....-. - .-- . ..' - . - -

a.is tneincl,usion of (x·-E· Rli x'= Ofor.-some·n}; er: is an
. ,.-' . . '... . .'. . ....:... . ~. . . . ~ . '. .'

,: 1sqmorphism·forGa,:p-:-group.. ' .' - '., '._ ':'.';._'.:
. ..~. ~ .

:" .......

. j
I

: ,':

·B. ·Z.J~ESCHANG: On finite group~;cf ·.ma.pPirll! cl.,a.~ses cf su.rfa.ces .

. .

. .The=Orobl,em: Can.a. f_ini tegroup of. mappingcl,assesof a sur- .

face· be represented _bya .fin-i tegroup of rriäppings? J~or ·the

cyciic·case.:j.t '1s prove~ 'by' i. Niel,sen,-Acta. Math.·. 75.( 1942.) .
. ' . .. .

. Für t"lle genera~' case l.t .\eJB.s.,·stated· by. S·~· Krav~tz,. Ann. Jl.ca.d~

. Ferini~ae:A 278 t~95~), but his pr66f tur~ed out to'have gaps.
.. . ..

. TilC' met·no.ds. of lli e 1,8 en' C8.n be genera l,i.z.ed' to so l,ve . the p~··o··..
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: '."'.'

: ~.' -, ."'. . .

': .. ~;i:~' J··,~·~.·:~-,~~'~r; 6:': :.~ ..: :)~:.' :: :.:;

. : ' ..:: ,', :' .', '.. ..', :.' ~ ..

., .

: .

; " ... '"....';' ',' '~,' .:' .~. . ,: ..

: ... ' :·~~rit~ij;·. t~~o .:e:ie~·entB·O:x;y· ~f::·.firdte··orde·r,· whicha.renot~ from··
... ' '.' . .'. ".: " '. -':<'.:' . '. ... . :" . .

. .B: cyc.ti c'group ,: .suchthat x, y has fini te order ~ ," . . '.' ." .:" .:-.

:. coroll~.r~:: ~" 'fin~ te·t:o·~~ton.:fr'e~· 'extensio~ ofa. s~rfac;e':group'

". is . -, '. \ ~ ....;

.,.. +. ~. . ....

',-r0"f" "

~ " ....
. , . ,'. ': .~:.:. ~

" ~ .... !

". ~ : '.' i'

•• ; ~ -, ,; ,.. ~I'.... _. ..,. • ~ • ~ •

... , .. ...., .

-: .. , .. ~ ... :-' . .
• ' +-

'.-

... J'Il. ZIS~1AN:· Homotony spectrat sequence for -spaces ~ '. :': ..>'

'. Let X be', a A ~spa.c e' ·i··. e G: a·..·simp 1:i cia.t . ob j ec t i.n ~he· :·c~.·tegor~T .:.
•• • • ".• • #' •• ~ • • ' .. '. •

.of' topo togica,t .spaces 'suc:h" that. aJ, 1, 'inc hIsions made ·with .de- .'

....

. ,

'. ,

generacie~operators ar'ecofibrati011s •.... G:~ Sega.1,thenproyes·
-. .'. ".. ' .' .... . .' 2 . "

theexistence .·.of a convergent spect~a;1,sequence..E.. 0 =.
. . ", . .~'..' ~. ,'. <'. • •.•'... '. . •••. .., .... ' p." ~".' . "

.::: HpHqX => ·Hp+q.lxl wh~relxl' stands.for the geometricrealiza--

tionof'X • Let us s~ppose·n~\V:tha.t'th~XnareI)ath'NisecOl1ne'ct~

..•.. ed andX1 i8 .1~cOnnect~d~'Und~r these COllditions ·it.is·proved

. ·:.~·:.that .~her:ea,1,8c·.~XistS·· a'·spe,~trat··s~~uenc~:.E~;.q=:.~pn~x~~p+ql~)~..

.'. " A's ·e.n" a:pp·tica,ti,9n~'·· on'e giyes·:~a.~· a.tg~braic proof :.of the fe.et .

: '.' ': .. tha,i;'t·be~a.nOriicat.. ma,px
1
·. 'je :.(} Lxl·,iS. a. wea,k :honio~Opy:eClU~va,t.ence

... : 'vhe~ ·x· ·iS··.. B. ~·-S;eciat·Sp~C~.. inthe mea~~n~'cf' G•.segat .. · Th'e .' .. ' ....

••
.. exist·eTlce' ·of··th~·:h~mot~py.:spectra t.· seq~ence co~es fromä ."

• .. • ~ • '. • : • • or' • • " • •• •• • • • ,.' .

theorem ofQüi t ten"'oubisimpticia.'L .groups·a:nd an' ··a~natogue'
. ,.: .; .. ' . ." . '., .. "\.' '.. .. .

" .... ... ,' ..

. . for ·bis·.imp ti?·~.a. t· se·ts .... : "
. '" . \ . ':i . ..~.; ~': ..... -:' ~

.-" .' '~'.~ :'.. '. . ~.. ,' . ~..' '. :" '.:~
~; .. . .. ~ .

........ . '-:," ".

..-' ....
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' ..

~ ...',~ . ~: .

.' 1"·" ......

..
. . .' .

....... .. ..•+ :.+'-: ..
.:. .'. ...~ .

. ...".
.....

. ."

. ~. Vogt (Saarb.rÜcke.n) .
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