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Unter der Jeifung der Herren T: tom Dieck (Saarbriicken),

\_.

D.B.A. Epstein (Coventry) und K. Janich (Regensburg) fand

die Jjabrltiche- ’Iuo‘unr“ Uber Topologie in Oberwol f‘(,cl statt,
Fast alle Vo ortrage und DlS\USSlODPﬂ behandelten die drei
P“OLIG.RIClGC UUWOLoplothcorle , verallgemeinerte: Hoxoloqiém
urd kohomolo¢-@+hcnr1en, da runicr hcsonders die hohoroxu“omn

hem;e, und Theorie der Iiannigf t-tlgke.Ltena

‘Wiecder sorgten he onaprs die za bLLLLChCﬂ auslﬁndischeh G”:if
fiir einen régen'Gedankcnaustausch..
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SO-BUONCRIJTIANO ‘Geometrical interpretation of coefficients

LA in-bordiSm.»»ﬁ‘“‘“

Jf h*(-) is a cohomology theory, the usual deflnltlon of -

h* (—) w1th coeff1c1ents 1n an abellan group G is the foLLow:ng

(X G) m+h

o of type (h G)

The dlfflcultles arlslng from such deflnltlon are of two

klnds: (a) LG does not ex1strf9r every'G (b) h*(X —) is notf

always a, functor in G,

The purpose of thls talk was to show that 1f h ( ) 1s a’

geometrlc cohomology theory, i. e. Jt 1s dual to a homology.

theory ( ) representable by means of qlngular cyctes, 1tf

“is p0581blc to glve a veometrlc deflnltlon of h (- G) 1n

such a way that h (- G) is deflned for every abcllar"groun G

?and is functorlal 1n G Tle method cons;sts of Lntrodu01nn:

<u1table‘a1nbular1t1es 1nto the cycles representlng the

_thcory h ( ) and 1t works to glve aLso (a) a functorlal

':deflnltlon of h* (- G) uhen»@.15'an,BAmoduy:over'the commu-‘

(kALG) . 'uhere LG is a cohomologyuMoor sPacell
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 r1ng ‘with unlt of characterlst1c o) w1th o- component A

'phlgms of D G. A
: One apptles thls constructlon to prove.

 :1) Spllttlng theorems 1n complex ana1y51s.i,flf;

fativé ring Rj; ~ the correspondlng unlvcrsal coefflclcnt—
theorem is given by a spectral sequences,((b) a functorial-

deflnltlon of h* (X F) wherg F‘ls any sheaf over X,

e . N T e T T oA -

'D,'BURGHELEAg_Diffeféntialtgradeavélgébras,‘Chern-Weil

-constrhction§ and applicbtidns in . topology

- and dnalysns. (two lectures)

'Por any dsfferentlal graded aLnebra A over k (commutat1vei>

one deflnes a- rlng homomorphlsn ch:; K (A ) even(A)

2) Cohomology propertles of Steln Spaces._?ﬂi'w

R

';'u51ng curvature 1n dlfferentlal geometry.;“ru

-the Chern character, whlch 1s natural w1th respect to mor— -

'3) Conblnatorlal 1nvar1ance of the real Pontrgagln classes.;i

'17h) The ratlonallty of the real PontrJagln cLasses deflned ff

.15) The ex1stence of Chern clasges 1n cohomology fOr °°mp1ex“’”

: analytlc spaces whlch are Locally complete 1ntersectlons.f'

»ydeflned by Whltney 1n hls book "Geometrlc 1ntegrat10n

f(theory"i "
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An 1mportant role is- played by the "flat cochalns"-algebra:_?
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T' TOM DIECK: The Burn51de rlnq and equlvarlant (co )homoloqv.

Let A(G) bo the Burn51de r1ng of flnlte G—scts of a flnlte
group G. Then A(G) is addltlvely the free abellan group on
G/H where H runs through a complcte set of Ieprescntlves for

the conguvacy classes of subrroups H of G Let tG be an'v

equivariant homology theory and assume that one also has tH
for subgroups H of G together w1th rectrlctlon homomorphlsm

r:t? ~ t?l’and transfer homomorphlsms' Trt? — t? .

g/ TR ot

Under reasonabte c1rcumstances the maps D
make tG‘lnto a module over A(G) |

A, Dress has determlned the prlme 1dea1 structure.of A(C)
iIn partlcular the Locatlzatlons A(G)( j and A(G)( ) split

into a direct sum- of smatler rlngs qenerated by a set of
,tanlmaL orthogonat 1dempotents{ These 1dempotents Spllt

t?( ) of tg( ) 1nio smaller theorles. We determlne these

tneorles. Here we' descrlbe the rat:onal case. Let | |

be the conp051tlon of the restrlctlon w1th the "restrlctlon f

rH

.90 tne flxed point set" and then d1v1d1ng out the actlon of L

N}VH and let e o =
R:t® L o titr_,p . NW/H
o) prop

hbe_the sum of the.rH,where (H) runs throuvh the conJugacy »

"f.classcs of subgroups.-Then R 1s a ratlonal 1somorphlsm and the

-

‘spllttlng of tg( ) 1nduced by this 1somorphlsm 1s the same asf

.the one coming from the 1dempotents in A(G)( ) e For t ( ) one"

gets a dlrect summand for overy congugacy class (H) w1th -
LN H:H] % 0(p) which can- dlso be descrlbed by sultable fa--
mllxet of 1sot0py groups. The same mothod applles to cohomolog

;'e cqulvarlant K- theorv.
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A. DOLD: The K-theorvy and the cobbrdism theorv associated

with a cohomologlcal structule for vector bundles.

Let Vect = category‘of VeCtor bundles over Cwaspaces;;w

A -

A cohomologlcal structure 1n Vect 1s a. contravarlant functor

Q: Vect - Seta together w1th a- natural palrlng

(QE )X(QE ) - Q(E XE ) satlsfylng certaln axioms (homotOpy,

_Mayer—Vletorls, add1t1v1ty, suSpen51on, multlpllcatlve pro—

?'pertlee) Typlcal examples

4(1) QL = {“-classes of stable complex structureaAon D}

o 4A Q bundles 1s then a palr (b c) where E é Ob(Vect)'v € € QD

"One can form the K- theory of Q bundles,

(11) QD —3{h orlentatlons of E} where h 1s a generaL

—5,cohomotogy theory._fifﬁﬂf;““*"

Q’ and the (co )

'4 bord1sm theorles of Q—manlfolds,,ﬂq,ﬂQ If h 1s a cohomology

‘f’theory then h orlentatlons of Q bundles’correspond to jQ QVh

e’<aLso, in thls case, one has Q

’commutatlve;dlagram"

Question: Whaﬁ.iénthe cempd$itefo"ﬁ?'ﬁ

Q

Q}~ 0, ”'K* - X ;*»andxa;:[~

S N T

,gAnother result concerns stable h-valued characterlstlc'

' classes.:jf}evq,ﬂ h for Q bundles. It asserts that these

”.factor as folLows

Deutsche
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where « as signs to every Q bundle the corresponolng 9]

Q™

.spherlcal flbratlon, and S (X) { Qv—spherlcal flbratlnns‘

Q “.'UQ

: over X} burther questlons concern the unlversaL role of

cobordlsm—vatued cha;acterlstlc classes..ﬂf

o“D B.A. DPSTEIN Manifolds folltatainlth aLL Loaves compact

"Let M be a manlfold of dlmen51onu1W1ﬁ1aLL Leaves compact of .

" 3) Let L'be‘any Leaf, Then ifﬁés:afbitrafiiy>shatibsétufatéd"

L) Let L be any leaf and U any nelghbourhood of L. Then there"',

dlmen31on q. The fol10w1n¢ theorem (known for some years toiy

the ekperts) mas proved Let 'ﬂ M - Q be the quotlcnt map

Ldentlfylng each Leaf to a p01nt. The foLLow1ng condltlons"

are equlvalent.

T)VQ”is'HauSQOrffﬂ

2) © is a ¢Losédumap'

neivbbourhoods;e

'leS a nelghbourhood V of L such that any leaf meetlng \S
-Lles entlrely 1n51de U.,fiwfaféfﬂ
5)_W1th respect to some Rlemannlan metrlc on M, the volumes‘

of thc Leaves is locally bounded.

"6) The same as 5) for any Rlemannlan metrlc‘

Deutsche

7) leen any leaf L there is a flnlte subgroup F of O(m q)

depending on L, and a regular coverlng T of L whose group

-

of coverlng translatlons is: F and a dlffeomorphlsm _f;

lﬂ

Uuotlent of any set of .the: form LXpt 1n LXFDm-

'm:U = LX p"d of a nelghbourhood U oi L such that the

corres ponds to a leaf 1n U.
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"'(y U( )), where X E U(o) and morpnlsms f ¢ (x, U( ) - fI}L'°Tﬁ

Ilnlte Lbsets of A contalnlng o and denote tne correap: Wing

It is conjectured that these conditions always nold if M is

compact. Counterexamples are known if M is not compact.

M.iFUCHSiAAn'application'bf Segal's cLaSsifying«space’ccnétruciisn

Let A be a éet.:Let A'be'the catepbrjAwith the non emptv'finiteA

' subsets of A as- oogects and 1nclu51ons as morpnlsms‘ Delmnb a

_formaL coverlng to be a contravarlant Iunctov Uj: ﬁ:*-Top. For

:every 1ormaL cover U we deflne tne category YU w1tn objc t3§; 

‘,wnenever T C 5 and U(T<:o) f Let Segal's cLas 1fy1ng Space‘

of tne category XU be tne space BYU. II o € ob A cons1aﬂv.ali'

-

o

full suboategory 01 A by Alo. {BXUIO G ( ob A xorms a nhac*fﬁ7e_~»

cover of BXU (U|c is: U restrlctea to Alc) Tne 1ncLu ;;'

~ coxlbratlons. U(o) 1s a stronv delormatlon fetract 01 B“Jl

One can use tno mapplng polynedra BXUl to obtaln e g +nao sm§A j

'f1 ana 4 1n tom Dleck's papex"partltlons 01 unlty 1n nouorlr*”lﬂ..
”  tneory Comp Matn VoL 23(1971) pp 159 167 tom Dleck =

tneorems are also obtalned Ior sultable domlnatlon 1n trau’qﬁ'

nomotooy equlvalenccs.

J.c.'HAUSMANN1~Embeddin¢sVOf“Hcmoloéylspheréé.

A homology éphere'z is a compact n-dlmpn31onuL manifold with
H (2D = H, (Sn), (wnere st 1s tne otandard sphere and’ H means.
tne 31nouLar nomoto gy wntn 1ntegers as coef11c1ents) w§ BhGw

that. nomoLOgy qpneres bcnave like 5% for embeddlnos in £ -,

"

o
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ifq = 3,ﬂ(Cf; tOﬁoLogioaL-orfpieoQWiSé,i1roaw'catepory)

W.AJACO: The:Structure‘of.Three—ManifoId Groupé.<"'

A group G 1s sald to belong to tne claos 01 proups $i) 1f and

onLy if tnere ex 1stu a %- manlfold M'(pooslbly not compact

and pOaSJbLy not or1entable) wltn G o 1 (M) A group G € m ' f;

is ¢ called s )—manlfoLd proup.:?-**ll,fojlo%;_~

Ln outtlne of tne proof of tne tneorem vnlcn Llht aLL flnlte—»

Ly generated proups 1n m wnlcn are exten31ons of Ilnltely ge~7

;narated groups by 1nf1n1te groups was glven U51nn.moalflca—o;f'

tions of tne tecnnlques 1n tn1s proof e Llstlnm:of thé~groupso

‘wnlcn boLong to.a nontr1v1al vawlety of groups aﬂd may aLso'
: belong to m,wasvobtalned and ‘a. descrlptlon of some.of tne -

propertles tnat.tne 1ntegrat g;ouo rlng over certaln groups
Cin @ muot enJoybwas glven.lli‘ ..N'. | » | e el
‘The root sbructure for groops 1n m, tne otruoture of cen—"‘

tra 1lzerquf eLements 1n groups in m ano tne Hopflan and re;_

sJouaL flnlteness propertles of groups 1n m was dlSCUS°ed

M. KLINGMANN Curves on oriénted suffaéésii
17 oneHWLsnés.to seoarate opneros emb dded 1h'o ﬁéﬁifold by 3
o;ffeotoplc dlsplacement of one of tnem 1n tne case of dl-f””ﬂ
'mcn31on excess 2 S0 tnat 1n tne transversal Cdse tne 1nter-o.

eotlon is- a 2 dlm. manlfold one comes to ask tne follow1ng
tlon Let F bo an orlented surfaoe and Let a1pu,rrsvunﬁn A
be‘a basis of H, (P‘A) Can one attacn a nandlebody (1n tne f

Deutsche
Forschungsgemeinschaft
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more complicated for embéddinbs by C‘El

" Prop.: A Dbasis of H,(F'ZO can béArenresented by‘meridians and.

'S in G centere& at 0 and a- smaLL baLL B 1n @

sense of Seifert-Thelfall i.e. the.intefior of an o¥rdinary
embedding 6f F into IR3)'to F sﬁch thatrthe hasis a1,”.,8n'
is indubed by the ﬁeridians;andfparaLLeLs of latitude of that

handlebody? The Bnswer ise - >' |

5

parallels.-of an aitecned nanatebody 111 the (skew—symmctrlc)

'1nfer ectlon form takes its normaL form on tnlo basis. -

If P is embedded in Rr™ 5 tne semp p“opnmt;on noLd for

- o Cm A C n
the attachment of a nanalebody wltnlnkﬂt . Tne.31tuat10n is
4. First of all onc

must rustrlct OHGSGLL to. urknottcd ewbnaalnqs. Butvalso&for

'unknoLted embc ﬁlnps not e VLy bBolS on: vnlcn tpe 1nter ec~

 i1on form takes 1ts norﬂut Iorm is representdble by tne mcn

Ildludw ana peralLeLs of a nandtebodv attacned w1tn1n T?4

From tne cmbeddlnb one nas a oecond oymnetrwc bll near formr‘
Ttne "Llnhlng Iorm" on H (F ZD end auba813“1s»representable
Ciff both tne 1nueroect10n Pnd tne Llnklng form take tDEIT’

normal form’pn.tnls-oa81s;

3

K. _-Lm'oTKE;é ‘Isolated cxitical .poi'nfs. S

'Let f be a noLomorpnlc functnon 1n n+1 varlabbeo w1tn en

olated crltlcaL ponnt at O end 1(0) - 0. For -8, smaLl 01rcl

n+1Acentered at.

0, E = £ (S) ﬂ B 1s LocaLLy tr1v1ally Ilbred by T Tne

'typlcdt flbre P is a,compact orlented 2n-man110Ld w1tn bouri-

dary. Up to homotOpy equ1Vchnce f equaLs a bouquet of n-

spheres_(Milnof,jAnﬁ of Matn Suudles no 61). For n even

o®



},f-f 10 -

','(sLmLLor re%uLts hoLd for n odd) tnere GXlotS an ordered

'va,e %1,B2,.,.,8{'01 H (P Z) wltn seLf 1ntersect10n".

“k =
(E.,B ) ) /2 Deflne tne refLectlon sJ_of H by
o) = x - (41) /e G ByIBy

- is tne compo 1t10n 516 ..._°sé ’81 Il tne 1ntcroect10n Iorm

Tne monodzony 01 tne flbratjon-

ig deLJnltc, ‘it foLLows from tne CLaSglfWCBiIOH of root ¢yu—~
tcmcftnat (H (1) (-'«)) is a d1rect sum- of tne CLQSSICSL root
‘sy%toms Ay Dk B - Tgurlna s result (Izvo%tLga Fac 1968) can.

be Fencralléed from to n+| V?llab198°'1f (— —) is deIlnlLb,_

there ex1sts a coordlnate}transformatlon -such’ that f is one

'or the IoLLowlnp gexms"A. R o

N S8 B 2 ko, kel 2 o2 5 A 3. 2

| Ak : +._y + Z.ZJ , D ,;-;. X 1_ + “xy .+ 3"42,;] o E6x +y)+f‘zJ

R D XBY + Va'; 22,2{vE ”i- 5 + y3 +. Zz z.uThus;hdjrectﬁsums,:" |
1 Ty T8 J - :

.don t occur Aﬂotner apleceulon of Tgurlna s metnod yleldUIH,

‘upc IoLLownnp resuLt Let D be tne germ at O 01 aLL nolo—l o

morpnlc Iunutwon ‘ (af) tne 1deaL generatea by ay',.;.,OI

ax
1T tnere is an eglmorpnlsm /(ax) /(\ ),,tnen H (F ) 1s

1°omorpn10 to al submodute 01 H (Ff) w1tn tne restrlcted 1n- ff.

tpr ectnon form.;HJLﬂV"* 7

| b  LEHMA&N? ﬁxo+idféﬁaféé£é£i5£iéxQiésség;]V‘fff””
Onu wayAéf uellnlné eyotlc cLasses for 1oLlatlons (Bott '
Helfllgcr anu others) nas been glven by Bott by us1ng metnodq
of tne type Cnern, Slmons. Tnls metnod lb generallzed nere'ff:
to other geowetrlcaL pr blems as tnese wnlcn arlse from~9~£:
’folL tlono, for. 1nstancc caLL a bunch "Ilat" 1f 1ts struc—f5

turaL group may be roduced to a totaLLy dlsconnectcd sub—__;<

SEG : L | | o ST ~
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galmens;on'o

group, may 1t actually be reduced to a flulte oue° know1nb .

(7aN

tnat a vector bundbe is stabLy ILat is 1t 11at° aoes tnorp

ex1ot a bundLe like metrlc on a follalcd man1101d9 da tqere:-.

,ex1st Q 1n11n10e81ma1 automorpnlsmo of a follatlon of co-

gLoboLLy deflnod every qere Llnearly 1naepen-'

S

adent7ahd transver e to tne Leaves° does tnere ex1st a connec—
'tlon w1tnout curvature wnose, noloqomy group 1s contalnoa 1n
.fa glven subgroup 01 the structuraL group”l;.... Ob tructlons
' pare glven for tneﬂe probLems to navc a soLatJon by de13n1ng
t"exotlc'classes". In tne partlcular cases 01 tne problﬁms 3
ﬁfand 4 tnese cLagmes are tne oneu glven by Bott—Paelelger.
;Nany 01 tne problams above are nomotonlcaL ones and couLa bev

}tneoretlcalLy treated by nomotopy metnods' but tnose m€tnods

".-are not at aLL computable 1n generaL nere tne obtawned ob—,

Deutsche

A LIULDVICIU 5im'mé'fsioné’ﬁﬁr'”{;"ov c-o'-b'drdis'm-.

' ey1ots M2 cobordant to M1 sucn tnat VZ 1mmerses 1nto R

‘~f3) tne llltratlon doflned by *(MO(L) Z ) dJIfers from tne

o R T T I R e S
Forschungsgememschaft . . . . © @

’j}structlons are generaLLy mucn weaker, but computable.

- Ve. ask tne questlon' glven a. compact m d1mens1onaL menlloud f

 :‘M1_, flnd tne smaLLest naturaL number k sucn tnat tnere

n14}r

3A complete anower was glven for m < 14 by exnlbltlng tne.};}:‘
. ‘structure of E n*(MO) for * =< 14, wnere n (MO) 1s flLtered
.:,by the 1mﬂges of tne stabLe nomotopy of MO(k) It was snown ; .
‘ptnat 1) tne aLgebrelcatLy obv1ous generatorc of n*(MO) do;i u

u;-not in generaL nave tne smaLlest flttratlon, 2) E n*(MO) 133517.

.'-not a polynomlal algebra (mlnlmal counterexampte 1n *, 10),ﬁfffl




geometrié,fiLtr&tiOn'above'(minimaL'eXémpLe~iﬁ,diﬁénsioni14).

'-G,7LUKEE Pséhddedifféreniial operaforsbon'Hilbért bund1es.__
Tet H be 8 Hltbert space. A pseudo dlixerentlaL operator
P (Eln H) - C “(m*™ H) 19 dellned LocaLLy 1n term°»of

s symbdtzunctlon p -E{n X nz *."bounded Llncar operatoro_

:on H' by tne usuaL IormuLa. A symbot is. Sdld to be eLL1phc~“i

Cif 1) P is of oraer 0, 2) p(*{ O) -~ p(x,b) is- 8 compdcl, ope—-.. w

'wiratol for: aLL X and g, ﬁ) p(x,b) is 3 Prednolm operator Ior

'4aLL-yuand'§, 4) p(Y,ﬁ) is 1nvert15Le for |§| sufflclently‘
V_Lafge II X is a oompact manwfold, a pseudo d1ff°r°nblaL »
.]operator on C (l h), detlned Locetly'ln terms of eLLiptln :-;>

'symbols 1° a Frednolm operaLor and aLso possesoes a- symboL

'*; mn1cn dexlnes an eLemeni of K(T X) Tnc analytlo and topo~  A

:LO&lCdL 1naloeo of such an operator are equal
  “Let k dnd Y be comp ct manlfolds.‘As ) consequence of tne s

' tnoory above, we get a map

K(T (x X Y)) - k(T X)

4_sucn tnab tne foLLowlng dlagram COmmutes : ﬁ“'7'
EREE CHCER DR G0N

; 1naex .”' 1ndex g;j .}:g. -

G. LUSZTIG: Infinite cyclic coverings.

E Aftheoremvbf,Ndvikov‘states;thatffbryan&‘compact smootn

DFG Deutsche T AP o : : o
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1 tne class L4k.€

' orlented manlfold ¥ (M) 1s a nomotopvi

1nvar1ant Tnls 1s snown to nave an analytlc 1nterpretatlon e
“in terms of tne 1ndex of a famltv of QGLI ad301nt eLLthlc
‘operctors parametrlzed by a 01rcLe (1n tne sense of Atlydn)

“In order to make tne connectlon one nas to deveLop an anaLogue

‘ of Hodge s tneory on non compact manllolds wnlcn are 1n11n1te

“cycllc cover1nga of compact ones.

- - a : ' T P ‘ Sl :
. S G LUQ;ZTIG Tnc dlscrete serles represent° tions of tqe

general Llncar froups over 2 fln*te fJeld

'.In n1s proof of tne Adams condecture, QullTen coneructs,az

‘?ﬂ_ls a pomology equlvaLence at prlmes % cnar P He u ed - tne jﬁ

f 3Brauer'° llltlng of moduler cnaracters wnlcn makes tﬂe con~ff'
"Ly this map by constructlng representatlons of GL (T)

”TfOI GL, (P) as module over tne hltt vectors W(P) over F °I‘l

'*frank (q 1)(q —1) (q é1), q’% card F Tne aexlnltlon ;;}iﬁ“f
N Ileld of tnls representatlon is - yfT'?w';  ,,‘l._‘,.:u. S

o gGFqn
. tracea\ /F(f 1

”f~.whéré $ : F n - C is a. muLtlpllcntlve embedalng

DFG Deutsche . i ) '
Forschungsgemeinschaft’ . . © .

"'map BGL (F) - B”L (®), F a Ilnlte fleld wnlcn in tne lelt:” "de

: “f: struct1on non eflectlve We.snow now to conetruct exleclte-fgi]”

‘71:part10uLar we construct the dlscrete serleo representatlon Lo
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L HaL VUNKHOLM 001L_pse of the : 1rebralc Bllenberp Moore

"upoctral sequence 1or nomnﬁcnﬁou SPHCESJ.7"

fngporcu 'LetiE} %;E ,be5é,fi5ef}squ§fegwith_E;B;Bf7cbnnéct¢d.
T Voo L
'ﬁak ‘édeffiCieﬁtE 1n ‘an arbltrarv rlnp R Assume tnat H F

.

H B, H B' are poLynomiaL aLgeora ,'and 11 cnar R _ 2 aQb ume
Atha+ Sq vanlgnes on - H 3"and H E Tnen tne Tor~E31enberg~
e IR .
Moore upectral sequence coLLapueo anu nas no addltlve ex—'
ton81on prochm..' | N o

This is provod by studV1ng an exten idn $M6%“of“the'categofv

~‘®u o1 allferenLlaL graded aLg Dr? “%u@(A B) Su(SGA B) wntn

'8 % tne cooar— and ber con Lructlon, reupectlvely

Tne maln tooL 1n tn 'stuaj 01 @%59 1s tne category Tytj of

Lr1v1allzed cyten81ons orf A € Sﬂ herc ob ects are dlaﬂrams .
J _

A %—9— X BN x.\ P ,“A

f-wiﬁhzapf: A, paL - | (dn+na), a E 33 p € @m n € Hom._»f
<Morphisms ére- llgntly oompllcatea, 1n order to obtaln tne

1oLLow1ng

. N 0 - N . _“A .‘
Nonn Lomma- ExtA has an 1n1t131 obgect

. h grlff:"?;”=**"
A.é_EQL GBA ———A—* OBA < & ~ A
With_dA»the front adJunctlon..fmflkfﬁ,vfj.?%%;51 :$f£?L{i

Ty

v.,NLUMANN:-Cuttingvand*pasting bf'manifotds;ﬁf

“Cutting and nu~T1np ot manlxoldu ce - be donefaLonp 2 s1dea

o
i

: 15C0diwnr’ onal ubmanafotds. Cuttlng and pdqtlng of orlentoa.

51ngu1ar wwn)1o1u° in a. opace X Leads to 8 graded group SK*()
 <w1cu lno JoLLowxnp propertles. SK (X) 0 for n odd SL (pt)

Deutsche
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,Z,Z%BZ for n = 2 4>modulo 4n~For X simpLy eonneeﬁedZSKh(X)_=

'more tnan just- tor81on .
e One tooL in tne ceLcuLatlons 1u‘tne fact: lI SK (/)
_"SK (k)/(Bor01sm reLatlons), tnen oK (x) Sk (x)eaz (n‘even),
‘and SK (x) =0 (x)/{[m 1] €Q (}’)\M can be flbIed over § }
-TAnotler tooL is Wlnfelnkemper S "Open Book Tne01em". The
'{"reduced group“ Ker(uY (k) - SY (pt)) conta1ns, for SULE“blce- “i

:fx; compLete obstrucf1ons for'tnc muLtipllcat1V1tv of th

',’Neumann °nd O

- .15_--“ ':

SK (po) and- if In,(X)l < . tnen SK (7) SX (pt) @»toreion.

However" SK (X) in generaL cen dlifer from SF (pt) by much

dture problem.

Conleeturu' Sk (X) onLy aepondg on m (X) (true IOT n < ))

Detallq w1lL eppeer 1n fortnccm1ng notec by Kreck Relra

. OSSA"Renort*on a7naperf0f Arnold on the topology of real -

BLprTQIC curves

_-Tne peper 1n questlon appeared in: FunctlonaL Analy 1o and

"ﬁlts Aplecatlonu, voL 5,.no 3 (1971)

Let F € Ei[x y,z] be ¥ nomogeneous polynomlaL of denree °K

’-wnlcn LS 1rredu01ble and non 31ngular over ¢c. Let FG’“

= ([x: y : 2)€ PZ(C)II'(x—,y,z) = 0} end T = T 0B, (R)

"-anen F 1s ceLLed an M—curve 1ff PH! nas 1t max1mum numbcr
'(2k 1)(k 1)+1 01 oonnected components~‘tnese components are
‘  ceLLed oqus,-are nomeomoxpnlc to tne 01rcle and have a weLL~~-

'dellned 1nter10r noneomorpnlc to a dlSC. Denote bj P (reqp m)

tqe numbex of ovaLs Lylng in tne 1nter10r of an even (oau)




oF

Deutsche

v_number 01 otner ovaLs, and assume tnat P 1s an M curve.vk f

"Cw—emoeddlngs ”n LX < Y

'_Arhopd proves tnat p-~'m’E k2(4) Tnls result 1s obtalneo bv‘

1takihv tne douoLe cover 01 P (@) ramllled alonn Fw epd stvny—

ing tne lntersectlon'lorm, tne coverlnr tranolorm tlonvand

the complex congugatlon on tne mlddle nomoLogy of Y5 24

uue‘w?(v~m) are tne s1gnatures of tnese 1nvoLut10ns. Along
Atnece lines he eLso glves a 31mple proof of tne Petrowpky~

ﬁlncquallty l?(p—m) 1l s 3k - 3h + 1

-xD}f?UPPE:eThe'stabLevhometopy‘category.' ~

-lWe"give 2 con**ructlon of -a cetegory equlvalent to Poardman' s;

stebLe categorv wnlcn may neve some. advantages over otner

Pnovn approacncs (Boerdm n.s or:tne emlslmlecJaL one) Let

‘eSp be tne "nslvc" cetevory of (CU)—opectr _Obgects are see;

'quences 01 p01nted CN-compLexes X (n G‘Z) togetner wltn

n+1 as "structure maps"'_Morpnlnms :

re sequences of p01ntea contlnuous maps In';“Xh *~Yn which

re. (strlctly) compatlble w1tn the structure maps._Al"dense

'emoeadlng" is a morpqlsm X‘ - X in Sp sucn tnat X"* X is

- a Cv —embeddlng and for any f1n1te ubcomptex K C X tnere

3 an T sucn tnet z K c X r'lS contalned in tne 1mage of

Ak' | Now tne stabte categorf 1g obtalned from Sp by for—

mally 1nvert1hg eLL denoe embeddlnp (category 01 Iractlono)h

Tnere 1s a stralgntforward nomotOpy notlon in . S wnlcn Leads

‘to tne stach nomotopy catcﬁory ng ALL the 1mportant pIO-:

epeltles 01 Boareman s’ corre pondnno cate orles oen be estabb1sue*

for S and Sn qulte d1rectly In constructlng smasn products

Forschungsgemeinschaft . ’ . . © @
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Boardman S 1dea tnat tne 1ndex set‘Z snouLd be repLaced by
tne set of flnlte dlmen51onaL subSpaccs of a euctldean vec—
tor space of. countaole dlmensnon is used nere, too. Except}
for tnls p01nt our approecn 1s very 51m113r to tne one oy
S Adams in his Cnlcago Lecture notes wnlcn nave Just become

;avallable.‘

E,”REES:'The-Qeometric dimension of certain»bundles.'

If x. €. K(Y), tne geometrlc dlmen31on 01 X 1s dellned bj g -

:”.dlm x < k 1f tnere 1s a k- dlmen31onaL bundle § over Y whose

"stabLe cLeus lo x. A necessary condltzon Ior g.—dlm X S k

'1s that . 1. O Ior i > k Tne suleclency 01 tnls condltlon .

' wes dlscussed

ﬂueEzample. Tnere ex1sts x 3 K(H{P ) 04 O and g —dlm X ¥13{t/;J,»

- EQEQEEEvull d1m X = 2n and Han na no e1ements 01 orde;

fx € K(Y),‘cny ? O and c 1x = O tnen g.-dlm;xzs_n ~.2_11e1:ff{3

ffa) (E Tnomas) n 1s odd

2n 1

;fb) n is even and [X S ] ;{Qf,

UTCoroLLary 1"x E K%P ;X?QTQ;!e

'x;” O tnen g'—dlm x s n 2

n-1 -
'l:CoroLLery 2 Tnere 1s a 2= dlmen31onal bundLe g over ®P4 w1tn ;A
1€ = ay,. ‘5 by?'lx and onLy if. L G
"A o b(b+1 33-232)- 0(12) | . |
'Theoreﬁ' X € K@P .'éix ;;Quﬂfll >k tnen 8- ”dlm x's: L if ;J.

?,'ei) k = n ~-3

~or f i1) X = n - 4 ond n._v2 3(4)

 An, opt1mlst10 conaecture wouLd be tnat tnls tneorem 1s true f;;_

for aLl n k

Deutsche
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E. REES:'Br0wn's'generaLiSatibn'of‘the Kérvaire invariant.

“and trlanguLated w1tn respect to S

Deutsche
Forschungsgemeinschaft
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Tnls talk was an expos1t10n of E .H. Brown:. Genorallsations

l~01 Kﬁrvalre'v 1nvar1ant Ann. Math 95 p 386.

C'.A..‘ROBINS.ON; sté.bme' homot‘opy’jthe_ory over ‘g_"-_s-bace B.

IWe construct a Category 65/B in wq1cn a klnd o:lsthLc nomotopw.
—tneory can be constructed and we 1nvest1gcte an analoguc OL

'..tne Aadmo spectral scquenoe Jn tnls category Tnls nas appl,l— .,
.catlons to llftlng problems, and to tne enumoratlon of 1m—fi

-mers1ons ‘in tne metastabte ranae. IntultlveLy, ve tnlnk of

obgecto as "bundLes" ovor a flxed space B wltn "flbre" a. upec—

'trum,‘ana 01 morpnloms a: belnr "flbre preserv1ng maps"

Let 6 be Boordman S category of cw spectra. Por any ochcts

11, F2 of &, tnere is e 31mp110181 set N01~ (F WP, ) II P P2

tnlb is a s1mp110181 mon01d wnO%e 1nvort10Lc cLements form a

s1mp11013L group Aut, b

S 1 Let B be a leed 81mpL1018L set

-wnlcq Ior 31mp1101ty we assume. to be connccted o ,“""f’-’__..

_Dofln*flon. An obgect 01 6/B (“bundte 01 pectra over B") 191' 

a. palr (P,g) wnere P 6 ob 6 and g is a pr1n01paL s1mpL103u1

Aut .~bundte over B A morpnlsm Irom (uﬁ>1)to (P 'Eo ) is
a sectlon 01 tne 51mpL101aL bundle wltn fibre Mor~ (P1,P2)
305001ﬁted to #ne olmpL1c1aL (AutWL x‘£2§6:F2)~pudee ;1~x-§2-;

over B.

‘In 6/B one can dellne nomotopy and an 1nvert1bLe tranLatlon—

suspcn jon Iunctor SB Tne nomotopy catevor (6/B)h is addltlxe,
B We wrlte {k Y} for tne.'

gradea group of nomotopy cLasses from a bundLe X to a bundle Y.

&
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Let D be a p*lme. We dexxne on,V/B e conomoUour theory H ( :p

*

with values in an abelian cetegory AB —mod,.oy us1nﬁ.”Ll finive-

'dlmen31onuL cmlslmple rcprescnfdtlons of niB over L/D as Cco-
efficients for “ordlnary" Conemology. If m B = 0 AB’p*EQQ
~is equlveLcnt to tne cctecefv of graded mbdules cver the
Masvcy~Petersor aLgeora H (B Z/p) C>fp ﬁif B is'a point; this
>1s tne cafegory of moduLes over the Steenrod figebraiA;‘

Let Y1,Y2 be obgecte of Lne cateﬁory /B;-Unaer certain.re~
.brrlctlve Ilnltenccs condltlono we construet a syectrel se-
.‘quenoe of Adame' typc by redllzlng a m1n1maL .Tes oluunon inc

B
AB p~mod 01 H (Yz,p), apd apply ng tne 1unctor {Y1, A}B.
Eggprem' Under these coneltlon tnere_ls a convergent spec—

tral sequence”“*

Ems A (H (Yz,p;,H (Y
A ~mod

_B';p —

The above extends work 01 J —P Meyer, J . HCCLendon,‘q.C;

'Becker and R. J Mng am._'

C.Pg,ROURKE: Representingnhemology'clesses;°'
'We.give a short proof of'ThomﬁS’theorem on,representing }Zzé
homolo y cLesses by manﬁlotds. Tne proof uses about 1@ o: the

1ngred10nts of Tnom' proo: et tne expense_ox.a'speetralﬂse~

‘quence argument Tne metnod aLoo givee a new representation

theorem for‘Z —nomoLogy for p,prlme by manifolds wi%h avsimpbe"

type of s1n?ular1tv (tne,"rlng cLosure of tw1 ted‘Z ~box dl,m“
This partlaLLy answore a. questjon of SuLL:van (1n hlS N I. T.v
notes). | |
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- Tnis spectraL sequence can be used Ior pract:cul calculainous.f-

e

> {Y1’Y2}B/tursio Iﬂnmc t)p:




CH. A SALOMONSEN Embeddlngs of: mc,n:LIoLds in - tne motaotable

‘”f;range.-7‘“’*3”"
n+k

»:’Lptff : M - U be a mapplng beuween emootn manlxolds, vaJﬂ”

EQ'compént We assume Ior 31mpL101ty tnat BM ﬁ§?li5?;fﬁ~~Ufﬁi”*i7

AE:UWe cons1dered tne questlon Is 1 nomotoplc to an en'lbeddlnfr‘> _'“

C- and 1f 1t is - to now many up to regutar nomotopy°

U.It was shown tnat 1f f~sat1s11es ultable transveroallty

e 8(1) = (A |
;p01nts of :f (A aA) = (Wn,M X P ),:_..1‘65(51) V (§f)%¢;'

fiHere Wn is deTlned as tne puLL back

».chondltlons, 1t is. p0531b1e to a38001ate to f a trlpleg;f;irfUii

n k

6f F ),.wnere<a 1s tne 1mage of tnc doubLe K : "}

g

wf > UxP
‘leﬁ Qgi; Ldlag

Ep(M) Ep( >Ep(U) (:.-Ep (U) Uxe s°°) ‘:

i}fand tqe bundles v+ and v are deflned as tne puLL dekS of ;{;;a

'~:tpoq91bLe to assoclate to a nomotopy F-- {f } _M x,I “'U
‘flfa bordlom é(F) Irom 5(1 ) to £(f )f
‘g'Theorem* Let f ; M = U

"U{Ep(TM) and T ¢8 HOpI bundle over W-J;In a 51m1L8r way 1t 1°Uﬁbf

QWe stated'

n+k n- kﬂ .

._, n S 2k - 3; and Let w-—(W

gw,Gw) be a bordlom from é(f) Tnen tnere ex1sts ‘a nomotopyAiU'

UfP of f suecn’ tnat £(F) = w up to nomotopy reL to g(f), 1. e.Uf”‘

"tW li(F) and tnere 1s a nomotopy gw =~ 6F reL ,A(I) Cove“ed bv3

'lja homotOPY 01 tne bundle 1somorpn1sms.'{:inff’“ﬁ"°

}Qﬂ”It foLlows tnat for n S 2k - 3 tne bordlsm ctaas t-“"tf'-

:}_g[&(l)]( Q,I ‘(Wf,MXP ,4), vvé w ' ¢ ; yanlsnes 1ff T 1s nomo—wU

L-toplc to. an embeadlng.,

’3[T:If n s 2k - 4 and f 2 M =~ U 1s a glven embeddlng, tnen tner°'

i)F(i

Deutsche

”7?'13 a blgectnon of {roguL r‘nomotopy CLBQSGQIOI embeddlng%-fj
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g-: M~ U in tne nomotopy cless 01 f} w1tq:vne {orb3+s‘

: of<0n_k+1(wn,MxP ,&) under a certaln actlon of ni(U °1)1

B. SCHFLLVNBERG Homotooy equlvalences of 2 compleyee.

;eTnere is a functor wnlcn as 8001ates to a CU complex k 1to
IundamentaL group n1 topetner w1tn tneZZ[n ] cnalncomplex_
.C *(X), to a nomotopy cLass [I] : X = Y tne 1nduoed Lomom.'avv

d;;eon m togetner w1tn tne nomotopy cLass {f*] of" tne 8 -linear

cnalnmep f*. This. functor 1s blgecblve for 2—compLexes

"‘:In dlmen51on 2 we nave n1X = n1Y 1mp11ea tnat X and Y have.

“_'A'tne uame nomotopy type, eIter aedlng a number of 2 opnereé to

- each. ProbLem' wnen doeo‘Xv s

iw1tq certeln propertles..“r.fﬂff

2 Y\/s?ilmply X =~ Y2 Tf the

’.‘lnumber of 1 ceLLb 1s 1 tne answer 1s "alweys" II tnle num-
_ rber 1s 2 '1t mey or may not be "alweys"' The condltnon can

,Abe transteted 1nto one about flndlng elements 1n Gl(a[n ])

e P SCOTT Compact subm 1ifbids'bf'34manifotds;?f?f'”

'~;fd-Let M be a B—manlxold Tnen tne foLLow1ng result 1s true.

”lianeorem 1' If Ti (M) is flnltely genereted tnen tnere is a

_;compact subman1fold N ox M sucn tnet 1nclus1on 1nduces an

r-'leomorpnlsm n1(N) ™, (M) From tnls result foLLows 1mmedlete'v.'
'ﬁ'Tneoyem 2z If m (M) is flnlteLy generated then n1(M) is fi- o

nlteLy presented Tn1° second tneorem nas aLso been proved by

'{;Sneten. ResuLts 1n tne dlrectlon 01 Tneorem 2 or cLooeLJ re—&

Deéutsche
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.'Lated to it nave been proved by Jaco,-Swamp, and Galewek:,'jéefi




75[1MoLL1noswortn and MchlLan..:tg-;bx-ﬁ};,gjﬁ:;{w;%.= I

7Tnese results teLL us tnet every 11n1tely gencretea subgroup

f'.,oi tne fundamentaL group of a 3-man1101d 1s 11n1tely present— ,'

f.gped Tney also glve a metnod 1or 1n1rodu01nv compact manrfolos

’“‘5L{.SIE3ENMANN£fTopotogicai'S%rétificationéﬂéna Polynedra.

?iﬁlnto tne study of non—compact 3~man1folds.f.

"%fCaLL a Locally oomoect LocaLLy flnlte dlmens1onaL metrlvable

@

- space X LoceLLy startlke 11 at eny p01nt x 1n X a SHIIlCleni—vo

gifly near- s1gnted observer mlgnt belleve nlmseLf to be tnc cen— r

-fw-ter 01 tne unlver e - 1 e.‘x nas an open nelgnbournood U no—"'

"ffmeomorpnlc to tne open cone on a compactum L U “‘cL::‘L x[0°§]/

'ﬁ;L x O, w1tn x correspondlng to tne cone p01nt

7€iCon1eciure':P0r sucn startlxe X tne cLosed flltratlon

“};X D }g: > X(n) 2 X(n 1) 3..., X(n) = {X€X x nas no nelgn— |
7?<§bournood 01 tne form R 1ﬂﬁA} satlslles (1)$‘n' tne“stratum‘ o
'fi (n) x(n- 1) r,ygf.'

i)F(i

vlS an n—manlrold (11) a certaln stratlzled

fff'LocaLLy cone lee' prOperty,»see CMH 1972.-'.M

[iA flLtratlon of X satlsfylng (1) and (11) mekes X a so caLLed

.iCS set and assures some pleasant propertles,pe.g.fan 1sotopy

‘fextens1on pr1n01ple, countablllty of compaot nomeomoqmlqm :

'_types ;ﬁ. Tnere are some curlous CS sets. (1) A compac+ CS_}f'

‘set w1tn 2 non empty strata (one a c1rcLe), tnat 1s Locally

trlangulable but not- trlanguLebLe. (2) A CS set (W1tn 3 strate)

‘tnat 1s not LocaLLy trlanguLabLe. (3) Spnere palrs (S K

Deutsche - -
Forschungsgememschaft :
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n even = 6 tnat are LocaLLy trlangulable but not trlangulabte.w

(4) A quotlent space k 01 a LocaLLy smootn prlme cycllc actlon
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n 1 B L e i
on 5 x 5, n even = 4, that is a CS set and non-triangulable.
‘The constructions use non-compact invertible cobordisms: The

proofs use torsion invariance and torus geometry (or meshing).

A. VAN DEFVEN: HiLbeft modular group and algebraic surfaces.

:Lef k . L( ), p prime,‘A:Ei1(4)f ”heﬁ SL-(k):oﬁeréfes in a
‘naturaL way on the product 01 tne upper haLI plane |
. {}’ € C Im(x) > O} w1tn 1tseL1 ' Altor com pactllyiln.cr .witl'j.'
tne cusps and dcs1ngularloat10n tne quotlent becomes a noﬁ
i781ngular aLgebralc surface H(p), wnlcn 15 rétlonol Ior' |
5, 3 17 bLown up eLtlptlc K3 Ior p = 29 37 41 |
"blown up eLprtlc (non ratlonaL ‘non KB, non torus, non ruled)

¢£for p 53 61 73,gand blown up of gengraL~type“10r p:z 89. ‘1

..‘ oy ~~»v.‘_. :.rA Lo

 ;R VOGT Homotopv L1m1ts and aplecatlons; J; 
.. | 3}}Leﬁ G be a smaLL 1ndex1ng catepory. A nomotopy;@ dﬂagram~?J”
'*(n@ dlagram) is a @ dlagram of topoLoglcaL qoaceo up to co— .
' ncrent nomotoples Deflnc a nomcupy morpnlgm (h—morpnlsm) of
't  ng- dlagrams to be a morpnlsm of n@ dlagram _1n tno usuaL senoé
'~;but onLy up to conerent nomotoples If one 1ntroduces a notion
' of nomotopy between n-morpnlsms in tne obv1oaq way, tno'n~—:_.'
_dlagrams and nomotopy classes of n-morpnlsms Iorm a catenory
9. Tet § : Top - 26 be tne functor - oendlng a spaoe X to the
-constant nG-alagfam i, e. tqg dlagram nav1nn X at eacn*wqtex,_

alL morpnlsms are tne 1dent1ty on X and ail nomotople are L

DFG Deutsche ) ! :
Forschungsgemeinschaft . © 3




1.ftr1v1aL Tnen 8 nes a Left edaoxnt n-cotlm, tne romotopy co—ffﬁ

’ f,jllmvt Iunctor and a rlgnt ad301nt h- le, tne nomotopy lelt

‘qetfunctor.. leen an nC dlagram D tnen n-collm D nas e flLtIS*E

lf'tlon and h le D a coflltratlon g1v1np rlse to a nomotogv

'gfs(conomolopy) spectraL sequence respectlveLy e nomotopy spectreu

, sp°ctral sequences <u"‘ﬂ '"« 7-f@‘yfiq’ﬂp];ew”z~;uifwi:"4- @

.5wnere le

sequence _E.g} Let k be a generotlzed conomobogy tneory and

1k a’ based space sucn tnet [X -J tne based nomotopy claseesc :

';;of maps from X to - 1s abeLlan group vaLued Lnen we»have

'gEgﬁq 2 le(p) kq(D) e Kp q(n cotlm D)

Eg I le(P) [qu D] B3 [s *x, ‘n- le D]
(p)

" is tne p tn rlgnt derlved 01 L1m. “The 11r°t snec—

'”ftraL sequence generallzes tne Mllnor 11m1-Lemme or tne T yere i

VZVl torls sequence,,the second cen be used to glve e dlrect

“e‘eaescrlptlon 01 SuLtlvan's p aalc proxlnlte compLetlon of a

’ topologlcal space. As furtner appllcatlons of our construcLlons-

’”q‘we obtaln results about LoceL nomotopy equlvalenees or Locoljel

"-:’_";:domnnetlons in tne sense ox DoLd [Partltlons 01 unlty 1n tne ()

'1*ftneory of flbretlons] or tom Dleck [Partltlons of unlty in-

;15 nomotopy tneory] ik;'ﬂiﬁ;;eeffluk

oFG
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| qG;,wILSON;”Charécteristic-nﬁmbefs*fdr G;boraism;'{

l ;Lét G}bé"~11n1te €TOUP, X a cLosed smootn free unltary G-~M

lc”manllold Let -'“c:f‘-f. 5" 1{ B 1"f;:lﬁr,if T

- ea(X) : - Z0v'] = Kl (36)

‘.be tne ‘cnaracterlbtlc numbers"OI X [1mage 01 X under

| ‘g *(BG) f;';zom(ztv 1 K, (BG)‘)J
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';”Let'R" compley cnaracter rlng of G I = ideal of characters

zero at 1 S.% a muLtllecatlve subset of R with S n I # B,

_ Then S KG(Irce G spaces) = O If k iz as above, dim X‘odd;

¢HQ 1 = af, where Y is a unltary G—manifold (not necessarily

ree) we delan" A v . o
At(X) Ziy') - x (Y) - 57k Ko(Y)< 5 T1KG(Y—X)—'->S 'p - 2R

[Xg ‘with compact sunyorts"!' Gysln map of (Y-X) = (pOLnt) .

‘The 1nvar18nt At(k) is of tne klnd descrlbed in At 1yan~blngeii

FLLlptlc oporators III

Tneorem' The lnvarlants cn(X), At(X) 001n01de. More prec1°nly?>

-tncre 1s a comnutatlve dlagrsm _

_— y Ky (80)
ZTY J B 1fjl“ o

RN % --R-» 5= Ai .

1) 11 tnere 1s a compLex G~moduLe V on wnlcn G acts freely

‘where

:except at O and S = {powers of ; 1(V)},_oc is an is omorpnlsm,»
:?2) Ior any G if S é {powers of- (lG|—reguLor representatlon)}

’»’a is tne 1ncLu81on _o1° {x E ———ulI X O for ‘some n}, a 1s an

'ilsomorpnlsm Ior G a p group

Deutsche

Forschungsgemeinschaft

The metnod°.01 Nwelsen can be generallzed to solve-the pxo

4H.’ZIESCHANG£ On finite groups of mapping classes of surfaces.

'Tho’broblem‘ Can.a finité‘group~of mapping classesﬂof a sur- .

face: be represented by a 11n1te group of mapp1nng Por -the

cyclic case it is proved by J Iletsen, Acta. Matq. 75 (1942)

. For the yeneraL case 1t was . tated oy S Kravetz,'Ann. Acad.

'Fennlcae A 278 (1950), but his proof turned out to have yaps.

©@
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: Lem, 1f:tne “Spe21a11atl" does not occur, 1 e JI 1n tne ex-,'

'VT;tcn 1on of'fne surface group by tne Ilnlte nroup w1LL not

chontaln two eLements x y of Ilnlte order ,wnlch are: not Irom7v

‘.

uga cycllc group, sucn tnat x,y has flnlte order.:;7 if”

G oroLLerX A 11n1te tor 1on Iree extenszon 01 a surface group

s a surlace group

E-ZM. ZIQMAN°"Homot0DV spectral sequence for‘ —spaces;
Let X be a.A space i e..a s1mlecleL obgect 1n tne catcgory -
tbof topoLoglcaL spaces t‘ucn tnat all 1ncLu31ons made wltn de—f

generac1es operators are coxlbratlons. G SegaL tnen proves-

the - ex1stence 01 a convergent spectreL sequenceoE§‘0={-
B a4

r".~

HquX = Hp+q]k\ wnere IX} stands for tne geometrlc resllzan

tlon of X. Let us suppose now tnet tne ,h ere natnw1sc connect-

’?ﬂfed and X 1s 1~connected Under tnese condltlons 1t 1s provoa

T
ENS L E = - x|
.Ttnat pnere also ex1sts a spectra sequence p,gg npﬂq $Hp+q‘

-:As an appllcatlon,'one glves an aLvebralc pr001 of tne 1ect

.;tnat tne canonlcal map X14* QIXI is a. weak nomotopy equlvalence

'wnen X 1s a‘Q spec1al space 1n tne meanlng 01 G SeaaL Tnc';?"

fsex1stcnce ox tne nomotopy spectral sequence comes from a

'1tneorem 01 Qullten on b1s1mptlclal groups and an anaLogue

~ B

'.for b1s1mp11c1aL sets.~

L

g .-_.i R Vogt _(Salarb’rﬁcken). L
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