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'Vortragsauszüg~"

". 0.0. Ba~rd: A New Famity of Generatised Homotogy Theories.

Le't BP be the Brown-Peter5en spectrum•.. n .. (BP)

11.. <" BP) = Q [v
1

, ••• , V :,"••• ] Iv I = 2 ( P n - 1 ) where Q '.i s, t he
. p n ,n· -p

1ntegers tocatized at p (sometimes written Z(p». For each

~1 def'ine a ring ltJt- '(E fn » by:

(n) ., -1
1t-w (E ) = Q [v ,.,v2

, ••• ,v ,v].
~ . p n n

and make this into a lt~ (BP) modul.e where v
n

+
k

has the ze~o-

action for'each ~1.

(-n)
Define a funct~r E.... (-) ,from the stabl.e ca'tegory:

-(ri)' ( ) ( (n» . ()
E Ir .X = lt.Jt.E ~rt*(BP) B~}f "X.

Theor~m (i) E ~n) i5' a homotogy. theory for each Il2:.'.
(ii>3 a natural transforma'tion ~ : E (kn) .~ E~n.) which .

n,.k .....

(E (kn) "h" .on n. ann1 11.ates vn+l, ••• ,vn+k_l and sends vk~ to the

appro~riate power of,v
n

•

(iii) The maps ~. k a\tow us ~o form an inverse system ofn,

spectra and it ha~:inverse timit BP.

. ,

The proof ,15 en'tire~y atgebrai~ .nd uses certain cohomo\ogy

operations form ~p. (BP). The action of these o~erations on

Hf (BP). i5 known and ,the work of' the proo:f iso to transl.ate'

this information to at\ BP~(BP) - comodules.

theoverHopf Algebra

For smal.t n ~(:)(~(W). is smal.t enough that one can hope

to do homologicat atgebra over the coatgebra structure. It
E (r ) (E fn }-)

'is easier to work with considered ·as a
( p • v, •••• t V n- 1 )

z/(p)[v' ,v· -1] and in' fact' we 'negtect
n n

grading and identify v n with the identity.

In the resutting Hopf Atgebra over Z/(p) the retation A
pn = A

hotds Cor all elements A. E(~) is'essentiatty comptex K-theory
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Elemente von

2.

and here alt the calcutations have fie~ri carried through, so

that we know the E2~term of t~e Adams Spectral Sequence.

This cot lapse,s and ·the E(D -term is associated w'i th the maps

in an appropriate ca~egory of fractions of the~stable cate-

Baues, H.J.: Deber Quotienten von Produkten von S~spensionen•.

Ausgangspunkt der folgenden, Betrachtung is~ der zetluläre

Approximationssatz für instabile Abbildungen:

Satz 1: Seien W, X CW-Komplexe mit dim W=:s.n und ·X k_-zusammen-.'

hängend d.h. lt
i

(X)=o für i:S.l~.

Sei f: W -> X eine Abbi ldung mi t Sf ~., dan~ .gibt es. eine Ab­

bildung. q, so daß das folgende Diagramm homotopiekommutat~v'

wird:

w........ _
1 --::1 JX-
~ , ,wobei Xn-~ das (n~k) Skelett

-'l~ Xn-k von X bezeichne.

KOr: Sei -T =5'.5
1

•••• 5 1 d~r n-dim. Torus mit der Produkt~n , .

zellenzcrlegung von S =eoue1. Es bezeichnella die Anzahl 'd'er

a C - (1 2 ) Für das k-Sketett T kn= " ••• ,n. n

von Tn erhält man folgende Tatsachen:

. 1) T 2v-1
n / T v-1

n

=. V 5 a

an,
v~ a~2v-'

'fHr v:::..,

2) Es g~bt eine"Abbildung
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V S#c-l

ceii
2v~#C:S.3v-1

y-

Cf .> V Stl
a

ac1t
v~#a:s.2v-l 50 daß

C (= Abbitdungskeget vo~ cpl -gibt.,

3) Für "die Lusternik - Sniret man Kategorie gitt

F
~ kcat ~ / .;c-l

n

_ Das Korollar zu Satz 1 läßt sich auf Produkte von Suspensionen

vera1.tgemein~rn.

Brown, E~H.: Higher order cohomotogy operations and characteristic

etasses.

The joint paper with S. Gitter, "A spe.ctrum whose cohomotogy

is a cer~ain cyctic modut over· the Steenrod at~ebry", (Topotogy

August 1973) was described and indicated how these resu-tts were

motivated by the. conjecture that every. n~manifotd immers~s in

lR 2n- a (n) where a(~) 'is the number of 1'5 in.the dya4ic

pression of n.

e?C-

~uttettt S.R.: Fo~mat groups and c~bordism rings generated by

manifotds with Z/ - sin~utarities~
.:p. ,

Summary: Nf(~) ~'> H·(-i Z/
2

) (Thom). 'We took for an anatogous

theory V·(-} mapping onto H-(-iZ/ ). First recatt certain. p

properties N (BZ/2) [[X]] t-· We may choose
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x = eN «() [the ~-Euter class of' .the canonical.· tine, bundle

over BZ~ ]. Nuttiptic~tion z/ 2)( ZI. 2'~ Z/2 induces

~[[X]] ~ N·[[Y,Z]], X~ F (Y,Z). Boardman, Quitten and others
n

showed that (1"1, Fn) is i~omorphic to the universal. uZ/ 2' (ormal

group".

I consider ring theorie tf (-) mapping onto H*(-;Z/ ). These
p

have tf(BZ/
p

) ~ tf[[ß h l1@ E[exhJ (where E denotes exterior al.gebra.

'and m:ZI xz/ --> Z/ induces:
p p p

~ h.l' [[ ß'h' ß'~J J~E[ a~, a~]
cx I . (X"

~ F... «ßI~) t (ß~»

~ F2«~~)' (~.h»
h Ph

,I :define the nation of a "Z/ -format .group" so that such a pairp

(h~ F=(~~» is one, [under the extra restriction that F
2

is

• If

independent of a h and cxh ' which corresponds. t,o choosing. ßhE

image 'of i· :h' (B5 1 ) ~ h' (BZ/ )]. p

Theorem: Every Z/ - format group taw has a togarithm.
p

Corottary: Th~ univ~rsat Z/ -format group has ground ring
p

A =P[ x' .; itpj-'\]GJ E[ z. ; itpj~1]'@ P[Y .]. (p d~notes p'ol.ynomial algebra:
v 21 21+1 ·21 . ..'In an attempt to reatise this geometriat ty we are t~d to define _

. . ... (0) 'Jt •

a cobord1sm theory V (-) of U-malU..fotd's with singutarities,

. where the singutarity strata have normal bundtes with fibre

~/pJc ....z tfZ/p;pt and stru'ct;"re g'roup Z/pL E.n'.. T~e universat

n-fotd join
ZI -bundl.e has natural. geometrie cl.asses (:v) E «'" )V" (Bzi )

P v (0)V2 (BZ/
P

)
p-

and these gere~ate a Z/ -formal group. H~nce there is a canonicat
P

4> : A ~
v
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Theorem: 4> iso inje.ctive. Thus (CD)V· (-) " carries" the universal

z/ format group taw.
p

Hauschitd, H.: Boräismentheorie stabil gerahmter G-Mannigfalitgkeiten

und stabile äguivariante Homotopie.

Es sei G kompakte Liegruppe, V eine G-Darstettung und Meine
. .

kompakte C(l)-differenzierba're' G-Mannigfattigkeit. ~~(M) be-

zeichne die Menge der Homotopieklassen von Bündetisomorphismen

Man hat Abbildunge~'~~. ~;+1, welche einfach 'durch Addition

eines trivialen Bündels' von links 'gegeben seien. ~V (:H)=lim ,~~tM)
~

n

heißt die ,Menge der. stabilen Y-Ri;lhme,~struktur.~nauf M. ~Iit w~(-)

bezeichnen wir die aus obigen Mann~gfaltigkeitm entstehend~

äuqivariante Bordismenth~?~ie.

Die Ein~~n~tkompaktifizierungender.~~Darstettungenbilden ein

äquivariantes Spektrum; eS.liefert die sta~ile äquivariante .

Homotopietheorie n~(-). Die Pentrjagin-Thom Konstruktion'~iefert

eine nato Transformation i:W:<_> ---'> ""11:(->".

Satz: Ist G eine kompakte Liegru~pe, deren Zusammenhangskomponente

der Eins ein Torus ist, so ist i .ein Isomorphismus.

Es existiert" ein Beispiel einer Liegruppe für welche i nicht

isomorph ist. Vermöge i übertragen sich die geometrischen Methoden

. G ~ -G G '
zur Berechnung ~on w~(-) auf n.(-). Da n~(-) universell unter

alten darstellbaren äquivarianten Homologietheorien ist, über~
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.6.

tragen. sich so die Methtideh der äquivarianten Bo~dis~ertthebrie

auf betiebige darstellbare Homologietheor~en.

Max K'aroubi: Locatisation of quadratic forms.

Let A be a ring with involution and L(A) be the. Grothendieck

group of the category.of f.g. proje~tive modutes provided by a

non degenerate form in the sense of Watt. If S is a multipticative

set invariant by the involution, one wout~ tike to comp~re the

groups.L(A) and L(AS ) and atso the associative.Bass groups L,(~)

and L,(AS ). Then one can prove the tottowing exact "sequen~e

wh~ch generatize in some sense the well kwon exact sequence of

"Bass in atgebraic K-"theory (so-cat ted sequence of tocatisa"tion)

K 1 (A) ---'> Kl(~S) ~ K(A, S) --> K(~) ---> K~AS)

The definition of U(A,S} is to etaborate to give it ·here. Roughty.

speaking one considers S-torsion' modutes over A of homologicat

dimension one together with'a "quadratic form" 'q : M ---'> AS/A

{for A= Z, 5 =·Z"- {al it is the usuat notion of quadratic form

in a fini te group)".

As corottaries' of this resutt, one can show that the retative

"term U(A,S) does not change b~ takini ~ = tim Als instead of A.
. ~". s

.50 one finds in"a purety atgebraic way the Mayer-Vietories exact

sequenc~oC Watt and Bak. As·apptications one can firtd ma~y of

the ctassicat resutts about the ctassification of quadratic forms

on Dedekind rings and numoer Cietw using essentiatty th~ periodi­

city theorem in hermitian K~theory. ~f Sn is the ~phere in k n + 1

where k is an atge~ra~catti ctosed Cietd, one can show as another
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consequence that the L-theory of Sn is period±c of period" 8

as the usuat real K-theory of the ctassicat sphere.

Kte~n, P.: Non varishing homötogy of the free toop space.

1A(x) = (w:S --> Xl of aspace X is catled the free toop space

of x. We t.ry to compute H~ (!\(x» ,..·i.th coefficients in ft as good

as possibte • The main toot is the study of the fibration

n(x) ->I\(X) --'> X.

We assume atways Tt,(X) = 0. H~(X,Z) of fin~te typ and X a CW-Kom­

ptex'.

Theorem: Let H~(X) be an atmost free atgebra, that is it de-
n

composes as i~l Ai' where each of the" Ai iS'generated by exacty "one

etement.

Th~n H· (A(x» @ Bi' where the Bi onty dePend'on the corres-
i=1

ponding Ai'. The structure of. the Bi' is ~s f'ot lows:

a) F~[g] =Ai free" ~ Bi = Fn_, [x] Fn[Y]

b) Tn • K [Y]=A
i

truncated po~ atgebra ~ Bi has infinttty many

generators. and a tot· of retations.

tIt Theorem: Let hD:HD(X) ~ n~(X)

the Hurewicz homeomorphism.

For. each xEHn(X) with

a) X
2 "= 0

H0Tl'l Z[Ttn(XJiQ] be deduced from

b) h n (:JC:) t. 0

there is an atgebra retract of H~(A(X» isomorphie to H·(ASn ).

The fottowing theorem tetts, when this is futfitted:

'Theorem: Le,t Hn(X) be the first non vanishing eohO'm'oto~y modul
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then

Dm{X) (= decomposabte elements.)

iC m ~ 3n-2.

Remark: The space X=AS
2k

gives an counter exampte that the

equatity does not hold for m»n-1.

Kosniowski, C.: Eguivariant bordism ring of Z/ -manifolds
I'

with isolated fixed points.

Let z/ be the cyctic group of order p(= prime number).
p

Let Z[X, ,X2 , • • • t Xp._ 1] be tbe potynominat. ring in p-1 generators.

Je s2n-l is a f'ree linear unitary sphere then we can define tbe

monomiat of degree n.

t' (5) = or (S) X j ,.- X
j2

• •• ' •• -X
jn

E Z[X
"

X
2

, ••• ,Xp _
1
].,

(Extend the aetion,to m2n
,-tet j"j2., ••• ,-jn be the rotation

numbers whieh· are uniquety determind and satisfy 1~jkSP-1.

Finatly or (5) = + 1 or -1 depending on wh~ther tbe complex

strueture indueed on m2n co'incide:s with CD or Cn - 1
@ cl.

We described expticitety a graded subring

B L Bn C Z[X
t

,X2 , ••• ,Xp _
t

] so that
nz=.t

~ "I ( S ~n- , ) E B •
t 1 nf~y 0 <~

s~n-1
1

Theo~em: E
i'

'Let uP be the bordismring of unitary Z/ -manifotds with
~ . P

isotated f'ix~d points. The subri~g eonsistin~ or .those manifolds

with no fixed points is isomorphie to U~ - we denote· its·image

in u P by pU An etement oe pU .is p.N, where p·N "i.s p eopies of..- ..
some NEU. and Z/ acts on p-N by permutating the p copie s •

.. . P
We can define a ring homomorphi~m
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t: U: -----> Z( X~. ~2" • • • • Xi>_ 1]

byf(~l) = L'f<S(NQ }) "~here the sum is/taken over the'fixed:~point

set of M and S(NQ) is·the sp~ere of a tub~ar neighbourhood 01 Q.

The Kernet Of.(iS. precisety p.u~.

Theorem: uP .
sI up •

- B = t
~1

B •
n

Finatty we mention the techniques:

be ~a homogeneous

potynqmiat •. Let

... x
CXn

with

~A(a,r)~-l then the fot\owing- sta~ements are equival~~t:

for at 1 .f of' degree.·o mod p

b) 1: A X X .=' t(M) for same ~1-E· U~ •. a· a 1 . an ~

c) I: A(a • r ) ~ pr. X cx" .• ~. .X . E Sn f or a 1. t 1?-0 ..
. . 1 cxn

-f(w CX1 1; w~ _ 1, ••• ,wan_l)
d) t' Aa Ii E Z[w]

,;I(waj' - 1) .

for all symme1;r~C homogeneous polynomic;:als f [w=;exp (21ti)
P .

.e (a 1 ' cx" ' • • • , an
e) E A(a.r) Jlra

j

<'n ~r (p-l') -.and at t· r2:,0 •

. (The equiva.tencc o~ (b) and (d)' was proved. by T. tom ·Dieck. )

KrecK, M.: Eine Invariante fUr stabil parallelisierte

Ma~nigfaltigkeiten.

Sei M4K-l eine kamp. o~ dif!'. Mf, aM=~; a eine Triviatisierung
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Dann können wir das Vektorbündet STN/ a -> N/M bet~achten.

Defi.nition: ö(M,a) := sign N - L(Pi(S~N/o:» [N/IvlJ,

,~obei sign N die Signatur von N ist. und L (Pi CSTN/a})' E·H·(N/H)

das Hirzebruch L-Potynom·in den Poritrjaginktasse~,pi(STN/a) ist.

ö(M,a) häng~ nicht von Nab.

I) Um die 6-Invariant'e zu berechnen, definieren wir eine Bor- e
dismusgruppe n~I~-lvon stabil. parattetiersten M'f' (1'1,a)-:

( i ) a. (N ,ß) = (M , cx ) + ( - N' , a.' ) und

(ii) sign 'N=O

4K-l
6 : 0u.O - --?- Q ist ein Homomorph±smus ·

4K-l
Theorem: . On<> Kern· e

6(a,x,y) a
n(2KT-

BK .
Dabei ist n(2K) der Nenner von 4K' (B-K Bernoutti Zaht) und

m(2K) der Nenner von e ist die Adamsin-
a

K
' 2 2K..;.,2 (2·2K- 1 -'1) BK;

,K

'6 = 6 mod

Theorem: '6

variante

( 4K- 1n .
1t

4K-1. Q/
e:On --,'>' Z

gewöhnliche Bordi~musgruppe von stabit ~araltesierten Mf}

- 4K-l
ist auch ein Homomorphismus 6:0n ----'> Q/Z

2~K+" (. 2 2K- 1 1)-
-aK . . - , • e

11)- Betrachte- Objekte Sl xS.1 ~ E(A), E(A) Faserbündet über Sl

~1

mit Fas~r Sl XS1 und AESL(2;Z) ~harakteristi5cheAbbildung.

Auf E(A) hat man' eine Klasse von Triviatisierungen, so daß die

6-Invariante unabhängig vo~ ei~er spezietten Triviatisierung ist.
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Schr~ibe dafür 6E(Al. Die Funktion SL(2;Z) ~ Q ist 'gleich
~ . A ~ 6·( E (A.» . .

einer von W. Meyer betra~htet~n.und berechneten Funktion.

Wir betrachten die Situation AESL(2;Z) ,
, '. P

SL(2;Z) .
. P

die Kong~u~nzunter~ruppemod p. Dann ist die k~nonische Z xZ
p p

Aktion auf Sl xS ' mit der Opera~ion'A verträglich ~nd induziert desh~tb

eine Z xZ Aktion auf E(A).
p Pe.

Theorem: + 1: a(s;(;E (A».
p -1· ,..:g~ZpXZp

g.t o

Um a(g,E (A» zu berechnen, betrachten. wir die Funk~ion

SL(2;Z) ----'> Q
p

A ~ 6E{A) a(g,E(A» •.

A': is~ein Homomorp~ismus und' stimmt~ für p=2 mit einer von

.. e. ~eye.~ def.i~ie~ten·z~qte~th.e.oret~.~c.henFunktion .~: bis auf

einen Faktor üb~~~in~

Theorem: 2----.;..-Ög
4 4>2

g ..

?-ladsen, I " .. . Oriented topotogicat 'bordism groups.

. , Ta . So, .
Let n~ p (0. ) de~ote the oriente d ~obordism ring of topoto~icat

. (T T .'
'('smooth) manifo~ds. From t.ransv~rsatity we kn?_w that n o~=1t... (MSTOP')

. (T

'in di~ension~ other than 4 where MSTOP.is the Th~m spectrum. It

is ,wett kwon tha~ MSTOP ~ecomes a s~ of.Eitenberg-Mactane

spectra when tocatized at the prime 2. In pa~ticu~ar,

1t.{MSTO~)~ ~(2.) = H (BSTOP; Z(~», __

.where BSTOP is the space classifying stable t~potogicat bundtes.
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Consider the fibrations

BSTOP --:> BSG,

Topf o~

G/ Top --?-

BSO ~ BS'FOP,

where BS~ is the c\assifying space for stabLe spheric~t

f'ibrespaces. The space Gf
T

(which. ctassifies Burge ry probt,ems)op

GIT = lt K (Z ( 2) , 4n) x lt K (Z/2' 4n- 2)
op , ~1 ~1.

has been succesfut ty anat-ysed by Sut t~van. In particuta'r

(when tocatized at the prime 2),

IUsing either of the two fibrations above it is easy to compute

H.. (BSTOPiQ)

.OT:p41J'Q

n~OPgl Q.

whence n_~oPt&> Q,

2n 1.P ( [ CP 1 ~1) ,

P{(M
4n

] I~~ J.

Here ·M.4n = !r14n U c. ~4n-t, M
4n the ~l.ilner manif'otd of' index .o 4n-l ~ 0

t
8 (Car n=l the index' i5 16) constructed by ptumbing together disc

. 2n( 4n 4n-l
~angent bundtes o~ S aM

o
' ~ is the homotopy sphere generating

bP4ncr4n_l' n>1 )~. Consider the mapping

aso x G/Top~ BSTOP x BSTOP BSTOP.

The homotogy of' the domain is'kwon, in particular

H (.BSO x G/Top;' Z(2»/Torsion = P(QnlIl2:.1]~r{bnr~1·1

with deg a~= 4n = deg bn • (r(l i5 the .divided power algebra)'

Theorem: H .( BSTOPi Z (2) }/Torsion P( an la (n)<4+" (n·»)@ ~ [bl'J a (n)2:,4+" (n)} t

wher~ a{n}. is the numbe~ of non-zero terms

in·the dyadic expansion of n and ,,(n) tQe 2-adic vatuation on

n(n=2v (n). odd ) "•

. Corottary: nT;>P/TorsionCS' Z(2)

~nr [ ( 1-'1 ] l. a ( n )~" ( n) +4] •

P( [Cp2n]~ra(n)<" (n) +4)@
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Tlie 2-primary torsion structure of nT~op is very compticated

(-but kwon!- >.

Metzler, W.t Ueber den Ho~oto~ie~yp zweidimensionaler C_W_Komplexe

und Etementartransformationen bei Gruppendarstettungen

durch Erzeugende und definierende Rela~ionen.

Rapaports Q-Transf'ormationen sowie Q-I..;. und Q'C. - Transformationen"

.. . l (i)
fUhren auf zweidimensionale Komplexe K • die.homoto~ieä~~ivatent

si~c1. (Q- -' Transformationen entstehen, .:i~dem auße~.Q -: Tran~for­

matione~. n~c~ fr~ie Er~eug"ende zugetassen sin~; .und fü~ Q~" -Trans­

'formationen ~arf überdies. eine zu~ätzliche Erze~gende a ~it R~~:

tatio~ R=a eingeführt oder eteminiert werd~n.) Bei Q.- Trans­

f'orma,tionen' ergibt sieh ein vorgeschriebener Isomorp~~sm~s"~,;) ->I1;fJt:}

Durch Untersuchung zweidimensionaler ISp;mp1..exe mit' e'nd­

l.iche'r abe1.scher Fundament,a1.gruppe <, Zm) wird gEr~eigt, daß" es

verschiedene.Homotopietypen und verschiedene ~. - Aequivatenz~

klassen gibt. Die Beweise benutzen Reidemeisters' Homotopieketten-

ring und tassen sich'mittels Fox-Kalkül atgebraisieren. Insbe-'

sondere gibt es 2~'dim. Komplexe K, K' mit K , K' ~. 'KvS~ == K'vS~::"

Als Probtem .~es einfachen Homotopietyps' 'wird besprochen, daß die"

Menge W~ (~) der Torsionswerte TEWh(n). die s1ch durch Inktusionen

L S K ,2-dim. ,endlicher C-W-Komptexe ergibt, ver~uttich mit der

.durch 4-dim. PL - h - Cobordism~n realis1erbaren identisch' ist.

Wh~(~) täßt sich durch Bedingu~gen über Erzeugende und defini~rende
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Relationen von LS K algebraisch beschreiben; jedoch ist weder

ein El. emen t ,.+1 aus einem Wh1c (1t) noch ein Bewei s für \Vh· (1t) = 1

bekannt.

Neumann, W.: Signature retated invariants of (4~~1)-manifotds

and periodicity of signature.

If (li'k-1-~1t ,N) is a n-fotd cover o:f ctosed oriented manifotds,

~k
then for some m>o the union m(N,x,N) boun~s a covering (M ,1t,M).

A standard argument shows

( - ") 1, .N.. 1t , N : = ~ (sign M - n sign M)

i5 a wett defined' invariant, we restrict to the situation

N.
4k- 1 ~nd elE[N,5

1 ] = H'.(N,Z) given and N(n) ~ N the pul.ted

back covering

N(n) --?o 51 '

i in
1N ~ 5-.

Define: .,(N(n),1t,N~.

Theorem: 1) There exists a homotopy. invariant anti symmetrie iso-· ...._

metric. structure over Z:

1t'cr = (Ha ,<>, t a } (i. e. (Ha ,<», is an ~ntisymmetric bilinear space

oveJ;'" Z and

t : Ha, ---> Ha' an isome·try)

2) If a is f1 good fl then '~(N,a) onty dep'ends on.ala , so is homotopy

invariant.

313 c,d E Z, ~.>o. such that 'n+d(N,a)-=' _1.n (N,cx) + c (equivale.ntty:

'n(N,a) n ~ + p(n) with ~(n) periodic of period d).'
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Corotl.ary 1- is given s .. t. "aM~ s.'. is Ug-ood",

Corot tary 2 Simi tar periodici ty Cor signa ture of "isotated

hypersurface singutari ties at zero of' po1.ynomi.at S of the form

f n (.Z0' • • • , Zk) = g ( Z0" •• • , Zk_", ) +Z~.

The definitions are as fottows:

Definition 1 Choose a:N --> S1 smooth representing UE[N,S'] and

·,e· choose W=a-
1

(regu\.ar va\.ue).. The a is " good" iC W.c·an"be chosen

s.t., the obvious inctusions w~ N-W indue H~"k_l(W) ~> ~:k_l(N-W)

injeeti~e.

Definition 2 Let N --> N be the induced cover

N
ä.

:IR-:>

~ a ~,
N~ S

and.~ E "4k-2 (N,Z) the c\.assrepresented by ä- 1
(regu\.a;· va\.ue)cN

. ." - 2k-' (- ) ~ -2k- t (- ) (A )
" Def'1n~ <,> : H.. N wH. N ~ Z <x, y> XUy CI •

Faetor out the degeneracy.:

H .- H2k- 1 eN)/ {xIVYE H2k- ' (N)', <x,y>=o} "a

and put

1t'a .- (Ha' < >, ta'

Ha ---!> Ha is"induced by the eovening'transformation

Ha is finit~ly g~nerat~d.

Apart' fro~ the a~pticati~n above, this isometrie struetu~e seems

to b~' otherwise a usefut invariant of. the ma~ilotd.

Probtem

Probtem 2

Theorem

'Is'det"<,> = +11' For ugood""U the an5wer i5 "yes".
1 . ,

Is every aEH (N,zl "good~"

probabty works wi.thout" the goodne5s restrietion, but .
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the atgebra become5 horrible, so an a~swer to ·probtem 2 wou}d

be nice.

Ortik, P.: Equivariant branched cove~s.

Let G be ,a connected Lie group and A a finite centrat subgroup.

Let G ~t property on a,manifotd K of a suitabte category

smoo~h) 50 that the isotopy groups are contained in A and

generate it. Joint work with Philip Wagreich gives a ctassifi-

kationfor such actions in terms of tbe stratification tbe

orbit space .J:(~ = K/G. by images of the different i'sotropy types,

certain orbit invariant subgroups and tbe deri~ed ~/A bundte

K/A~ K
1t

;' Specific resul.ts· are ob'taine~ i,! K~ is a manifotd

and 11
1
(I! ;Z) is free. As an exampte at 1,;' such al.gebraic actions

of'G=sl with orbit'space K*= cpn is ~omputed.

P"etrie, T.: O.bstructions t'o transversatity :for compact Lie 'groups.·

Let G be a compact Lie gro~p. The notation,of fiber homo~ol?Y

equivatenceis extended to tbe c~tegory of comptex G-bundtes as

fottows: Let N and M be two G-~undte5 over ~ G-space Y. A G-map

w = N -?o M is ca\ ted a quas~equi~atence, if w is proper, fiber

preserving ,and degree on~ on fibers~ A fundamentat question.is:

".',

When is w property G-homotopic to a map y, which is .transvers regutar

1;0 the zer.o section Y c M written .,"'y~

For simpticity let G be c~nne~ted. Then its comp\ex representation

ring is an integral domain 'whose fie\d of fractions·is denoted
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, "

by F (G). The' integers Z are contained in F (G..) as the ring- of

integra\ vatued constant functions on .G.

Theorem: Let w : N-~ M b.e a quasiequ~vat~nce of G-bundtes.

';r'here is' an obstruction T (w)EF(G)/Z which vanishes, if w is

property G-homotopic to , and ,I/lY."

,1 Raymond, Fratik: A topotogicat ctassification of the quotient

spaces of 3-dim't Liegroups by uniform discrete

subgroups., .

A ctassification of ctosed )-dimensionat ~an1fotds whose uni~

versat coverings admits a structure of a Liegroup (so that the

covering tr.an.sfo~m~tJ.o.ns,area dis'cre~e subgroup>'-: i8 'given.' In

all ~ases but one of th~' solvable types the 3-m~nifotds a~m~t

1 " ."
an S· -action and the ctassification can thus 'be. given' in 'terms

1 '
of their invariants as an 5 -space (or equivalentty, in terms

of their fundamentat groups). Furthermore , "the essential. probtem.

~eduees to the ease of manifotds whose universat eov~ringdis" the

unive~sat eover{ng of SL(2,m) (~impie ease) since other eases

have been more or tess investigated. A typieat exampte is as

fO\\9W S:

Ii' r" i8 a uniform discrete subgroup o~ P S~(2tR), then

'r\PSL(2,IR). is an oriented Sl-manifotd (a Seifert :fiber space)'
. .

of type [g; b=2g-2; (a~a·al-1),••• , (ar' a;"-l )},' where r has

ctassicat signature

Tha~.·is, r aets, as a Fuchsian group, on "the unitdisk with quotient
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, i

a surface of genus g and r Orbits of ettiptic type of

branching orders. (a·" ••• , cx~). It. is not' necessary t~ assume

r is unifor~;finitel~ generat~d (discrete) will sriffice. Infact,

much of the method does not de~end upon b~ing in ~imensi~n'3.

The technique also altows one to expticate all the invariants

in terms of a"Bieberbach classn in n2
(r; Z). Tbi 5 c\ass is

the putt-back of the cannonicat ctass in H
2

(B PSIt'2..::R);Z)

induced by the map Br-->'BpSL (2,JR) arising form the inctusion

r c PSL(2,lR). Of course this Bieberbach ctass ·also represents

tbe central extension, nl(r~SL(~,:R) of' Z. by r.

Thomas, ~H.: ehern etasses of extra-speciat p groups.

Let R~k~G) and R~~P .(G) ~enote tbe filtrations on the com~tex

~epresenta~ion~~..defined. -r.espe.ctively by "the operations (,i}

and the s-keteta of a c1.assif'ying space HG. If·~ is extra

speciat of order p2m+l, ~is a centrat extension of Zp by an

otementary abetian group of rank 2m, and there'exist free actions

by G. on S2k-' x ••• x S2k-l (2m+l factors, k;O(pm». Using the

Thom isomorphism in KG~theory one can pr?ve~

.,. ') top ( )
THEORE~ R2k (G = R2k G.

The same method shows that the fittrations coincide without
. .

restrictionoh k ror finite abetian groups, and also appties

to metacyctic p-groups.

Work in progress: We can give a cohomologicat proof of this.

. theorem using the Se:rre-Hochs::hi.1 d spectra_~ sequence. This appears

to generatise to'more generat extensions Zp>--> Pr --» Pr-l'

•
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detec~ing (up to ni tpotent. etements). the cOhomo1.ogy" o·f P r-l '

by its etementary.. abetian subg~oups.

Tornehave, J.: Finite sets and BSG.

A wett kiiown resutt cif Barx:-at, 'Priddy,Qui t ten, Segat etc •. asserts

i5 constructed
- 0 mClO' m

BEn - QS = n 5 •. The space aB Mo BEt:l

G)

U
n=o

that there is a homotopy equiva1.ence of infinite toop spaces

OB

by the Segat~Anderson method from the category of finite "sets and

bijective maps equiped with d{sjOi~t un~on.

The fottowing mU1.tipin~tive anatogue can be' proved. Let 5 be

a mutti~ticative mon~id of naturat numbers,' such ~h~t 1e S and

5 +·{,l~.• W~ con~ider th~ categ~ry E~ of f';inite "sets, whose::cardi­

na,lity' bel~ng to S; and bijecture m~ps wi:th cross product,.as the
S

"addition". Let BOEe.be th~ .a~sociated inf'5:.nitetoop .sp~ce,- and
, S
(BOEe>·o its base- 'po,int couipon~~t. The degree 1 .component SG of.

QSO is kwon to be an inf'in~te 1.0op space (Bo~rdman-Vogt)•.. We let

56[5-
1

] denote ~he tocatization inverting the integers of' S~

Theorem 1: 5 l'
(BoE~)o = SG[S- ] as irtf'inite too~ spaces. From this

and Quitten's.work on atgeb~aic K-theo~y of f'init~ fields; we

can ded~nce.

er
.Theorem 2 :' For 1 an Odd prime, there -'is • a" spt i t ting "of 'in-

. f"ini te loop space:s SG(1) :: Imji 1) xCoked'(l)'

For the constructiQn of this sptitting choose a field F of order
q

q=pa, such that q ~erieratesthe units of ~~e l~adic intergers

. toPotogicat ly. L~t P@ be the categorr' of' _.~fnite dimensionat" .

Fq-vectorspaces .and linear isomorphisms with direct· sUnt. The
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correspnnding O-spectrum 1s the spectrum defining Quitten

atgebraic K-Theory of F • Let P0 be the category of F -vector-
q " q

spaces of dimension apower of p and tinear isomorphisms with

tensor product as the "addi tion". \ve have 'f"unctors

commuting with "addition'"

i
p~~ E~:) ~> P@ • where j forgets, the linear structure.

and e is the free-functor. We form the associated infinite toop ipaces
and maps,restrict to base point components and localize at l, to gelltl

I~jel) ~ SG el ) ~> Imjel)

The composite is shown to be a homotopy equivatence and Thm.2
foltows with eoker jet) being the fiber of t.

Watdhausen, -F.: Quitten K-theory of kn~t groups and one-retator

groups.

Let K(R) denote the 5pace \vhose homotopy group give the K-theory

of the ring R, that i5 n.K(R)=K.(R), i=0,1,2, •••• Ir R has either
. 1 1 .

one of.severat structures that generatize-the no~io~ of free

product, potynomiat', eX«msion, and Laurent extension respectivcty,

then there i8 a 'sptitting theorem" r:or K-theorYi it 1s a fibration

retating K(R) to simpler spaces. Besides the more obvious iurpti-

cations, one has the fottowing consequence.

Anderson has defind a functor spaces ---> spaces, X 1--> K'(X, H), Where

K(pt, R) = K(R), and n~K(X,R) is a homotogy theory; together with

a natural transformation K(BG,R) --> K(RG) when BG is the

ctassifying.space of a group G and RG its group atgebra over the

ring ~.

Th m.:..2... Let either G=1t
1
M lvhere M is a submanifotd of the 3- spher'e,

or tet G be a torsion free one - retator group. Let R be regulör

noetherian•• Then K(BG,R) ~ K(RG) is a homotopy equivalence.

These G have homotogicat dimension ~ 2. So by the appropriate
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.~ Let G and R be as before then Ko(~~)'= 0, Kl~RG)

an~ if ~2 there is a short exact sequence

. ~

o~ H
1

(BG,K. 1 (R» ~ K. (RG) ---> H2 (BG,K. 2(R» -> O.
1- 1 1-

These results will appear in a paper entitted~Atgebrai'K-theo~y

of generatized free products."

Wirthmütler, K.: Duality in'G-manifolds.

We consider stable G-equivariant hom~logy and cohomotogy theories

(G a compact . Lie group). For theories defined by a suitabte

G-spectrum(e.g. a Thom spectruml we show that the G-(co} homo-

logy g~oups ~f GXHX can be interpreted as H-(co} homotogy

groups of X. We introduce the concept of o:ientabiti~y

of G-vector" bundtes and manifotds with respect to an equivariant

cohomotogy theory and prove a duati ty theorem which ~ 'impties ·an

equivariant anatogue of Poincare - Lefschetz duatity•

H~ Hav.schild (Saarbrücken)
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