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Die diesjährige Topologietagung stand wieder unter der

Leitung von T.tom Dieck (Göttingen), K.Lamotke (Köln)

und C.Thomas (London). In den VortrUgen wurden Probleme

aus zahlreichen verschiedenen Gebieten der Topologie

hchandelt. Neben dem offiziellen Programm fanden auf

Anregung von Tagungsteilnehmern einige weitere Vorträge

vor Interessenten in kleinerem Kreis statt.
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Vortragsauszüge

Clauwens, F. : Product formulae for surgery obstructions

Thc cvcn dimensional case of the following theorem is stated
and a sketch of proof is given

Theorem: If f: M • N is a surgery prohlem with surgcry
obstruction represented by the quadratic form 1~ over

2[n,N] and P is a elosed manifold, we assoeiatc an

tI almo s t 5 ymmc tri e tI form a 0 ver 2 t 1T 1P] toP 5 U eh t hat

~ 0. represents thc surgcry ohstruction for id x f. We
p

discuss the geometrie meaning of 0 •

The theorem is then applicd to generators of bordism

of manifolds P with a homomorphism Tr 1P. TI for the casc

TI eyelie. In this way one arrives at a characterization of
o in terms of eharacteristic numbers.

Crabb, M.C. On the eoefficicnt ring cf 71/2-cguivariant
stahle cohornQtopy

The coefficient ring Tr;* of l/2-equivariant stable cohomotopy

is bigraded. We fix thc indexing hy thc restrietion map Tr~. + n~
1J 1

(forgetting thc l/2-aetion) und thc fixed point map TI~ .• n~
1J J

Operators T from S to S if i-j = 3 mod 4, toTIi,j Tr i + 2 ,j

n
S

if i-Jo = 1 mod 4, and A = TZ if i-J" is odd arei+6,j

defined, following Adams and Toda by means of 5 3_ and 5 1_

equivariant homotopy. These are used to definc canonical

subgroups of TI~•• Ne work modulo odd torsion.

There is a "natural" graded suhring

is the

Theorem :

slIch that S
1T

+:0 ~"1'e ker d , \~here

MIfC of

cl S KO: nto -+ ~o

S
1T~O

Hurewicz homomorphism to thc cocfficient ring of 2/2-cquivariant

real K~thcory.

Mt- is generated hy S 7J
TI -',0 = and thc operator T •

ncfine a 2/2-cohomology thcory J.~ as thc fihre of
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$3_ 1 : KOt<.f«2) - KU U (2)' The image of the l1urelvicz map

n:* -.. J*~ is easily computed using T thc method is due

to Feder, Gitler antI tarn, the result to Mahowald.

])clinif:, K.: An intrinsic property of homotopy CW complcxes

Follo\oJing B. Gray (lfomotopy Thcory, Acad. Press, 1975) we definc

aspace X to be WANE (\veak ANE) i f for each metric pair (Y, B),

ß closcu in Y , and each map f: B -.. X thcre exists a neighbour­

hood V of B in Y and a homotopy extension g: V .. X of f • Le, e
giß ~ f . A WANE which has the homotopy type of same mctric space

will he callcd WANR (weak ANR).
Theorem A. space X has the homotopy type of a Cl\' complcx iff

it i.5 WANR.

Theorem: If ametrie space X has an open cover such that each

finite interscction of its mcmhers is WANE then X is hYANE.

Greue!, G.-M.: On the topologr of families of Riemann surfaces

with singularitics

NLet (Xo,O) C ([ ,0) be a singularity of aRiemann surface

(= reduccd l-dim complex space), Wx the regular l-forms
o

on Xo in the sense of Rosenlicht and d: (')X
O

.. w
Xo

the

canonical derivation. We define

u(Xo,O) = dime ld X ,o/d(!)x ,0
o 0

to be the Milnor number of (Xo,O). The following result.s

show that this algehraic definition reflects very weIl the

topological properties of lJ which are knOl'ln to hold for

isolated hypersurfacc singularities (Milnor, L@-Ramanujam):

2ö(Xo ,O)-r(xo 'O)+' ,

dimf~ o/C?x 0 reX ,0) = '"' branches (Xo,O).
. 0' 0" 0

Let Xc B x n hc a surface, ß c o::N, nc f: 5mal] halls around 0

and the projection f:X ~ n a flat deformation of X = f- 1 (0)
o
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(2) U(Xo'O) - ~ U(Xt,x) = b,(Xt )
xeSing(X

t
)

(= first Betti numher of Xt = f- 1 (t) ,tEil)

(3) Let {O}x Dc X and Xt-fO} be smooth TI tE: D. The following

are e q u i val c n t : ( a ) ~I (X t ,0) = co n5 t . ( b ) Ö ( Xt ,0), r ( Xt ,0) e 0 ns t ·

(c) h, (X t ) = 0 (d) (B,Xo) homeomorphic (B,X t ) (e) f:X -+ D is
topologically trivial.

Jackowski, St. P-free linear representations of finite groups

(joint work with T. Zukowski)

•

Let P be a set of primes. A linear complcx representation V

of a finite group G is called P-free iff for evcry v& V ,

V :J; OJ the order of the isotropy subgroup Gv is not divisible

by any prime belonging to P.

We prove that a P-solvable group admits a P-free rcpresentation

iff an arbitrary subgroup of G of order p.q,p,q E P Is eyelie.
Tltis result generalizcs a theorem of Vineent and Wolf which

descrihes groups having free representations. Our proof does

not use the classification arguments of Vineent and Wolf.

It turns out that in ease P sonsists of one prime p and

G is p-solvahle, then there is a p-free complex representation

V such that 2 diffi[V is equal to the p-period of the group.

Kamber, F.W.: Charaeteristie classcs of G-foliations

Foliations admitting a geometrie structure on the normal bundle

are investigatecl (G-foliations). Without assuming integrahility

of thc geometrie structure, a eharacteristie homomorphism is

defined hy thc method of Kamher-Tondeur. In the integrable

ease, the resulting characteristic elasses can bccanonieally

represented by cocycles in an appropriate Gelfand-Fuks complex

(using a method due to Ilcafliger). This leads to vanishing

theorems for certain eharacteristie elasses and thus to
obstructions to intcgrability.
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Karras, u.: On the topology of surface singularities

Two normal surface singularities (V, ,p,) and (VZ'P Z) are
defined to be topologically cquivalent if the weighted dual

graphs associated to their mimimal good resolutions ~f1'

respectively M2 • are isomophic and dimtLH 1(M1 ; (t)M
1
) =

dimtH 1 (MZ; (aM)· There is some evidcnce tha t for hypersuface
2

singularities the above definition i5 equivalent to the

condition that thcir corresponding knots are homeomomorphic. ~
Let now {(Vt,P

t
)} hc adeformation of (V,p). Does the

topological type of (V,p) determinc the topological type

of (Vt,P t )? Pre5umably, thc answer is yes but up to now

a complete proof can he only given in case of double points.

Further, under the additional aS5umpti6n that (V,p) i5

rational (res. minimally elliptic) there is an algorithm in

terms of thc given graph r by which it is possible to

detcrmine, at least in principle, the weighted dual graphs

of all singularities appearing in fibres of normally flat

deformations cf (V,p) which admit a simUttanous resolution.

Kearton, c.: Signatures of knots

Let k be a classical knot, and 6(t) its Alexander polynomial.

Working over the real numbcrs, let A(t) be an irrcducible

symmetrie factor of 6(t), necessarilyquadratic. Milnor has-1 _
defincd a signaturc 0eCk), where A(t) = t - 2eos e + t ~

o < e < 'JT whieh is a cobordism invariant of k. It is

possihle, via the Rlanchfield dnality pairing, to give an

alternative definition of the Milnor signatures, and to compute

titern hy means of thc free differential calculus of Fox. In

particular, the signatures of the (p,q) - torus knot can be
obtained in this way.
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La, D.T.: Topologie des espaces singuliers

Nous rappeIons l'utilisation des stratifications pOUT ~tudier

les singularit~s d'cspaces analytiques complexes ou des espaccs

sous-analytiques r~els. A cause des th~ordmes d'isotopie de

Thom et Mather, naus montrons l'impartance des conditions de

Whitney et de Thom pour ces stratifications. L'existence de
ces stratifications est donn~e par des theoremes dus ~ Whitncy

et ~ IJironaka. Nous appliquons ces r~sultats pOUT d~montrer le

th~oreme de fibration suivant:
Soi t Xc U c [N un espace analytique redui t ferm~ dans un
voisinage ouvert U de 0 dans (N. Soit f:X ~ [ une

fonction analytiquc. Pour E > 0 assez petit et ~ ,

o < ~ « E) on a une fibration topologique localemcnt triviale:

X n R fl f- 1 (D -(0)) ~ 0 - (0)
E U U

indui te par f avec B: = {z E. [N I Hz l\ ~ E } et D:
E ~

= {Z E «: r Izl ~ 11 }.

Nous montrons comment la monodromie de cette fihration est

quasi-unipotente en utilisant des arguments topologiques sans

utiliscr la resolution des singularit6s. Ce dernier r~sultat

montre que le th~or~me de la monodromie est vrai sans supposer

que la fihre generique de la fibration est non singuliere.

Lcmaire, J.-M.: Applications of ftQuil1en minimal models"

• 'fhe Quillen minimal model of a l-connected space has been
introduccd hy H. Baues and the lecturer: it is a free minimal

DG Lie algehra over Q, unique up to isomophism, which

contains thc whole information about the rational homotopy
type of the space.

Using·.. this nation, we ean give a simple proof of the following

fact, first proved hy Schlesinger using techniques of Ilalpcrin

and Stashcff, and same algehraic gcomctry: the set of rational

homotopy types (l-connected) X such that H~(X;Q) is
isomo~phic to a given coalgehra is the quotient of an affine

algehraic variety Cover Q) by an algebraic group. Morcover,

effectivc calculations can be worked out in some simple cascs.
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~1eier, w.: Acyclic mars and knot complements

The aim is to give a solution of the following homotopy theoretie

problem: given a CW-eomplcx V, elassify and eonstruet all maps

f: X .... Y whieh inducc an isomorphism

11,.; (f;M) : 1I:1«X;M) .... H?:(Y;~1) •

Hcre M dcnotes the group ring of n 1(Y). Such maps f are

called acyclic (maps), since they may be characterized by the

property tha t Hit (F; 2) = 0, \-.rhere F is the homotopy fi bre

of f. ~
The above prohlem has becn posed by E. Dror, and 'hy J.-C.

Hausmann and D. Husemoller.

Our solution aJlows us to construct many spaces having the

homotopy type of a knot complement up to thc middle dimension.

!'-1eycr, w.: Topologische und zahlentheoretische Anwendungen

von Hirzehruchs Spitzenauflösungen

(gemeinsame Arheit mit R. Sczech)

Sei K/~ ein totalreeller Körper. vom Grad n, ~K sein Ring

der ganzen Zahlen sowie fC ()'K ein Primideal mi t der (ungeraden)

Norm q ~ N(f). Ober die Einbettung K4 mn erhält man dis-

k re te Untergruppen f = SLZ'(Y K4 (Sl..zlR) n und

r(f) = { (~ ~) I(~ ~);; (6 n(f)1 die eigentlich diskon-

tinuierlich auf dem n-fachen Produkt Un der oberen Halbehene

operieren. Der Quotient XCf) = II n/fCf) läßt sich durch end- ~

lieh viele Spitzen zu einer normalen projektiven Variettit kom­

paktifiziercn. Oie faktorgruppe SLZFq = f/f(f) operiert auf

einem nichtsingultiren Modell Y(f) von X(f) und liefert so

eine Darstellung 1T auf dem Raum SZCf(f») = nO(Y(f),nn) der

Spitzenformen vom Gewicht Z und der Stufe f. Seien Yl'Y2

die Multiplizitfiten von G1,G Z' den irreduziblen Darstellungen

~von SLZlFq vom Grad (e:. + q)/2 (e: = (-1) ). Für n = 2
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sind durch Birzebruch die Spitzenauflösungen explizi~ an­

gegeben worden. Diese erlauhen die Berechnung der a-Invarianten

gewisser Aktionen auf T 2-Blindeln über 51. Es ergiht sich ein

Zusammenhang zwischen diesen a-Invarianten und gel~issen L-Rcihcn

von lIecke. Damit erhält man schließlich YZ- Yl= 2 E h(L)/h(K).
L

nabei sind h(K),h(L) die Klassenzahlen der entsprechenden

Körper, und die Summe Itluft über alle totalimaginären quadra­

tischen Erweiterungen L/K mit FUhrer f. Ferner ist

(f,6) = 1, f:f (IS) vorausgesetzt, um zu garantieren, daß

r(f) frei auf H2 operiert.

Puppe, D.: Duality in monoidal categorics and applications

to topology (joint work with A. nold)

Two objects A,A' in asymmetrie monoidal category C are

called stTongly dual if multiplication by A is adjoint to

multiplication by A'. In stable homotopy theory this i5

equivalent to S-duality. By direct geometrie constructions

we prove that a compact ANR Ac ~n and it5 complement

Rn,A are S-dual (up to suspensions).

Corollaries of this are the Alexander duality and the Lefschetz­

Hapf fixed point theorem.

Another application gives transfers for fibration5, where the

hypothesis in the approach by Hecker and Gottlieb that the

base has finite dimension can he dropped .

Siersma, D.: Singularities of functions on boundaric5,

corners, etc .~

Let ~q = { u € mq I u. > 0 j = 1, ... ,q} be a q-dimensional
J

corner. Consider the set of germs at (0,0) of mappings
IRP x IHq .... (R a nd ca11 t \-10 gc rm 5 eq uiva 1e n t i f t he y d i f fe r by

a germ of di ffcomorphism (nP x llJq, (0,0)) -.. (OlP x U!q, (0,0)) .
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Thc purpose 1s to study those equivalencc classes.

Considcr the mapping a : IRP x IRq .... IRP x lHq dcfined by
2 2(x,u

1
, ••• ,U

q
) t-+ (x,u

1
, ••• ,u

q
)

which is the orbit mapping of the group G
on mP x "IRq in the obvious way.
The principle step is to lift functions on mP x D-Iq and

diffcomorphisms of RP x ~q to invariant funetions on

RP x Rq and equivariant diffeomorphisms cf mP x mq .

Next one can apply Wassermann's studies of symmetrie

singularities and list all singularities in low eodim­

ensions and study their unfoldings.
•

Singhof, \\1.: Minimal coverings cf manifolds with balls

Gi yen a cl05ed mani fold M, denotc by C(~'1) the minimal

number of balls needed to c6ver M. It is well-known that

C(M) < dirn M + 1. We show that C(M) cquals the Lju5ternik­

5chnirelmann category ~cat M if C(M) and cat M are not

hoth too low compared with dirn M. This i5 provcd by using

handlcbody theory and the Engulfing Theorem. As an application,

if Gn,k denotcs the Grassrnannian of n-planes in Rn
+

k , wc

have that C(G k) :: dirn G k +' only in the following three
11, n,

cases: (i) n = 1 or k =·1, (i i) n = 2 and k = 2m - 1 ,

(iii) k:: 2 anti n:: 2m - 1. As a further application,

eat (M x 5') = cat M +,. if cat M is not too low eompared

with dirn M. •

Stohzfus, N.\~.: Knot theory and the arithmetic of algebraic

numher fielus

~lany of °lhe most useful invariants of classieal knot theory

are assoeiatcd to thc knot module, the i.ntegral homology of

thc infinite eyelie covering of the eomplcmcnt of a knote
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\~ith rational coefficicnts, the structurc is weIl under­

stood and the relationship with the integral lattice can be

clarified using localization tcchniques.

If the Alexander polynomial is irreducible, the knot module

classification is related to the classification of modules

over orders in algebraic numher fields. This is known for

the maximal order hut examples occur whcn the order is

non-maximal or the module Is non-projective. If the

Alexander polynomial factors, we can describe invariants

which measure the failuTc of a direct sum decomposition.

Different algebraic equivalence relations are reflected

gcometrically giving a new group of knots which Is noo­

ttivial in all dimensions, in contrast with the ordinary

koot concordance group.

Strantzalos, P.: Dynamische Systeme mit Charakteristik 0+

auf 2-dimensionalen Mannigfaltigkciten

Sei Meine 2-dimensionale Mannigfaltigkeit. Ein dynamisches

System (D.S.)(m,M) hat Charakteristik 0+ (:(m,M)EO+), wenn

jede abgeschlossene und positiv-invariante Menge Be ~t O-stabil
ist; d.h. n+(ß) = ß. Die D-Stahilität ,ist äquivalent mit der

Liapunov-Stahilität, falls B kompakten Rand hat, sonst ist
die D-Stabilitilt allgemeiner.
Die nicht trivialen (lR,M)E:O+ lassen sich folgendermaßen klassi­

fizieren: (1) s2,pz,r 2 und die Kleinsehe Flasche sind die ein'­

z i gen k 0 mpakten ~'1 • s , die (U~ , M) E: 0 + e r 1auben. Fii r nieh t kom­

pak tcs ~1 sind die (lR, ~'1) (;0+, cl i c e inen t'~taximali tU ts hegri f f"

erfUllen,von folgender Art: (2) m2 und 51 x R sind die ein­

zigen orientierten M's, die (~,M)EO+ mit Grenzkreisen cr­

lauben. (3) (n~, ~1) EO + mi t ni ch t kompak tem ~t und ohne Gren z­

kreise ..sind von folgender Art: (a) Es gibt eine kompakte und

zusammcnhiingcnde Menge von Fixpunk ten, die glohal asympto tisch-

s tah i I ist. (h ) (m , rt) ist pa ra 11 c 1 i sie rh ar . ( c ) Da s KompIemen t

der Fixpunktrncnge ist in ahztihlbar viele disjunkte, invariante

und offene ~'1cngcn zerlegt, die zu m. 2 oder zu S1 x m. homöo­

morph sind. nie Einschränkung des I1.S. auf diese ~lcngen ist
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parallelisierhar.

Bis jetzt waren nur die (m,R 2)€o+ klassifiziert worden.

Methoden aus der Theorie der eigentlichen Aktionen spielen

hei der ohen formulierten Klassifizierung eine wichtige

Rolle.

c
1

, ... ,cn are the ehern classes

iff they satisfy
nn (y + tS

J
.)

J =1

n n-1y + c,Y + ••• + c nwithS
n

SwitZCT, R.: 2-plane bundlcs over complex projcctive spaces

ami the e-invariant e
If one wishes to classify 2-plane bundles ovcr [rn one could

proceed hy asking a) when does astahle complex hundle

~ t cp n ex ist ,~i t h .~, , c 2 gi ve n and C k F, = 0, k ~ 3 ?

h) Gi yen a fixed such 5 tab 1~ bundle, ho'" many non- isomorphie

2-planc hundles are therc in it? Tlte condition of Schwarzen­

herger gi ves the anS\oJer to a).

Thm. 1 (A. Thomas). In tegers
of astahle hundle ~ i [pn

~ (tS j) .... 7i,one has L. ~ 2 ~ r ~ n .
j =1 r

Now suppose such a ~ t [pn+l to be fixcd and suppose

n t [pn is a Z-planc bundle representing ~I[pn. Can we

ex t end n 0 ver ([Pn + , ? Th i 5 i S pos s i b 1 e p recisel y \vhe n

SZl1+' Hop~ Cf.pn --!!-+ BU(2)

i5 nul1-homotopic or
f : 5 2n

+ 53 + U(2)

üf course by Ihm. ,

the following is not

Thm. Z

cquivalently when its adjoint

is null-homotopic. What is e[(f) ?

( 61) + (6 2) must bc in l,
n+1 n+'

surprising.

(n~~) + (n~n € ~/i ·

so

Corresponding rcsults for symplectic line hundles over
lHpn are al so gi ven.
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Vogel, P.: Immersions and embeddings in metastable

dimension

Let f: V ~ ~ be an immersion. I want to show at what

condition this immersion is regular homotopic to an

embedding. This problem splits inte two problems. The

first is to knew under what condition f is cabordant

to an embedding in a strang sense. The second is to
find a sufficiently strong nation of cobordism in order
to be able to transforrn by surgery the cobordism into

a s-cobordism.
Now replace the map f: V ~ M by a Hurewicz fibration

X + M J and let ~ be the vector bundle over X pulled
back from the normal bundle of f by the homotopy

equivalence V ~ X. Let T + M be the fibration
obtained from X ~ M by changing the fibers into the

Thom spaces of the vector bundle ~ restricted to the
fibers. Let A ~ M be the fibration obtained from T· M
by changing the fibets F irtto n~S~F. The fibration

A ~ M contains T ~ M a5 a subfibration.

Tran5versality theorem: The immersion f induces a section
a of A ~ ~f. And f is cohordant to an embedding (in the

strang sense) if and only if 0 is homatopic to a section
of T ~ M.

Surgery theorem: If dirn M > l dirn V + 1 ,
homotopic to an embedding if and onIy if f

to an embedding (in the strong sense).

f is regular

i5 cobordant

W.Singhof
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