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S.BULLET: . 2,-Bordism : a new description of Nae -

2
" singularities and intersections of these singularities; taking the

We consider a bordism theory of framed manifolds with labelled 2

quotient of this thgory by the action of the symmetric group gives
us & bordism theory naturally isomorphic to unoriented bordism
N* (-). This approach is used to study Boardman's natural ring
map H*(-,Zz) —)N*(-); ‘utilising formal group structure and Sternrod

operations. (Work still in progress).

, .

H. HAUSGHILD: Aquivariante Transversalit&dt und Anwendungen

in den dquivarianten Bordismentheorien.

Es sei G kompakte Liegruppe. Es.werden Bedingungen angegeben, unter
denen sich eine G-Abbildung f : M = E einer differenzierbaren G-

Mannigfaltigkeit M transversal zum Nullschnitt des differenzierbaren
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G-Vektorraumbiindels p : E — B machen 148t durch homotope Abdnderung.

Die Anwendungen liegen in den dquivarianten Bordismentheorien.

J. JAWOROWSKI: Equivariant retracts for compact Lie group

actions

Let G be a compact Lie group.acting on a compact metric finite .
dimensional space X with a finite number of isotropy subgroup classes.
Then X is a G-ANR if and only if, for every isogropy class, its
corresponding fixed point set is a (topological) ANR. A similar
condition characterized G-AR's. The proof is based on extending

cross-sections over quotient spaces.

\

R.OLIVER: Fixed~point sets of group actions on finite"

contractible complexes

-

For any finite group G not of prime power order, there is an integer
ng, such that for any finite CW complex F, F is the fixed-point set
of a cellular action of G on some finite contractible complex if

and only if XJF).§'1 (mod nG). The number ng can be calculated

for many groups, in other cases it depends on the values of certain

obstructions lying in the projective class group of z[G].
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W. PULIKOWSKI: Equivariant Bordism Theory indexed by

Representations

Some G-equivariant generalized homology theory .(indexed by represen-
tation ring of G) is defined as bordism-type theory, using suitable

meanifolds for V - a representation of G. Connections with other .

G-bordism theories are shown and coefficients of our theory are partial-
ly computed. There exists also corresponding homotopical theory, such
that Brocker-Hook theorem holds: "stabilization" of the geometric

theory is isomorphic to the homotopical one.

E. OSSA: Bordism of cyclic groups gnd quadratic forms
Let p be an odd prime and G a cyclic group of order p with generator g.
Let R be either 2 or Q. By an & -isometric structure over R we mean a
triple (V, ¢, <, >), where V is a free finitely generated R-module,
{,” an & -symetric bilinear form V@R V>R (g£= + 1), such that
the adjoint map V—-)rHomR(V,R) is an isomorphism, and ¢ is a homo- ’
morphism from G into the group of isometries of (V,-<,> ). An
€ -isometric structure (V, ¢, <, > ) is called split if ;'I.t contains
a‘G-invariant R-submodule K such that <, > is zero on K ® K and
mkR v =2 rankR K. The Witt-group W € (RG) is the quotient of the
semigroup of & -isometric structures by the subsemigroup of split
isometric structures.
It is easily seen that W € (2G) - WE (QG) is injective. A theorem of

Landherr about hermitian forms over number fields, applied to the
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cyclotomic field Q(3), 3 a primitive p th root of unity, determines
the structure of W € (QG) ..By number-theoretical considerations it
follows that W € (zG) is determinéd by the signatures (equivariant
and non-equivariant). Now assign to a 2k-dimensimal oriented G-
manifold it's intersection form on middle homology (taking R = Z and
dividiné out the torsion for closed manifolds, and taking R = Q and

dividing out the null-space for manifolds with boundary).

Theorem 1: Every element of wE (QG) comes from a manifold with

boundary.

For an effectivr G-manifold M*k Conner and Raymond dfined the invariant
q(M) to be the imége under the second residue-homomorphism
. W(,Q)--)W(z‘p) of the quadratic form on the orbit space M)G.

P
This invariant can be computed in terms of the fixed point information

as follows: )
To a complex representation ¢ of G assign :)A( g) = 1) € W(zp) if the
product of the rotation numbers of g is a square mod p, and A‘(g ) =(n)
otherwise, where n is a quadratic non-residue mod p. Furthermore let A
be the subgroup of Q(3) generated by 1 and the elements 2(3 + 3
1<i<L . Define a homomorphism AN = W(z ) by A(1) =<1) and

Azt exTh) =<nd - ().

"Now let M* +k be ‘an effective oriented G-manifold. For each component

Deutsche

F the fixed point set of M make the normal slicé representation toF

into a complex representation ¢ (F), compatible with orientations.
Theorem 2: g(M) = 2 sign(F) - A( g (F)) = sign(M) - 1) -
F

A(sign(g,M) - sign M/G)
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This is proved mostly by algebra, but using the calculation of the
quadratic form for generators of the bordism ring of oriented G-
manifolds. The first equality was obtained also by Alexander,

Hamrick and Vick using a different method.

M. KRECK: " Involutions over S’ (joint work with J.Hermann)

L;et G be a compact Lie group, X a topological space, .Qﬁ (X) the
bordismen group of oriented n-dim.singular G-manifolds’ (M,£).
Problem: Which singular G-manifold (M,f) is bordant to a singulaf
G-maifold (M',f'), such that M' is fibred over S | and the action
takes place within the fibres.

Let F (X) < 0 (X) be the subgroup of all singular G—manlfolds
~which are fibred over S 1 . Let SKn (X) be the SK-group of singular
G-manifolds modulo cutting and pasting relation and bordism relation.

Theorem: (Neumann): The projection .(ZnG(x)-ﬁ ST(nG(x) induces an"

isomorphism -QnG(x)/FnG(X) = S_KnG-(X) .

We deal with the special case G = ZZ' X = pt.
Theorem:
torsion n # 0(4)

Z&¢ Z @ torsion n = 0(4)

The isomorphism of the free part to z @ 2 is given by the signature

© (M) and the equivariant signature G(M). The torsion here is all
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of exponent 2. _ -

Comilary: Let M be an oriented involution. Two copies of M are
bbrdant to an involution fibred over S_1, if and only if

z (M) = G_(M) =0

K. WIRTHMULLER : Equivariant S-Duality

Let G be a compact Lie group, « € RO(G). An « -duality between

X and x* is a class u € C:Z (X®A X) (stable equivariant cohomotopy)
such that Qlant product with u defines isomorphism '
JJ.“*_H X % ‘:’,; x¥ ana J.'a:l x¥x 5; X for all closed subgroups H < G.

« -dualities have properties analogues to those in the non-equivariant
case and are compatible with reduction, restriction of.the group
action, and with taking fixed point sets. An induction argument

shows that every finite G-CW complex has a dual , unique up to stable
homotopy ‘- equivalence <y 8O there is a duality cofunctor on the

suspension category.

‘ °

UFG

C;KOSNK)WSKIr .Some remarks on Equivariant Bordismen Theory

indexed by representations

. An n dimensional manifold is locally like R" - thus we make the
following definition.
If x=0 -V RO(G) where U and V are G modules, then a G manifold

is an « manifold if locally it looks like o .
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i. e. a) a G, equivariant neighborhood of x € M is G, isomorphic to«
(in particular “/Gx" is isomorphic to a Gx. module) .

i. e. b) an equivariant neighborhood of an orbit 1looks like GxG [
X

i. e. ¢) TM,‘ = o(/Gx, (and « /ch is a G module) ’

i. e. d) TMX,,Q V and U are isomorphic as Gx_modules for all » ¢ M.
This is Pulikowski's definition of an « manifold - see
his abstract above.

Let N «G be the equivariant bordism theory corresponding to x manifolds

G " "
and ' N,R the

n "
to n dimensional G manifolds. Also let F'CF beads'acmt families in G
then we have a surjection

Gjn nS [Fr]l — n 6 [F,F]

In fact we obtain an isomorphism

® nC[rr] =2 n~C[rr

where Sn is a suitable set of n dimensional G modules.

’ ®
W. NEUMANN: . ) Hémotopy invariance of « -invariants

A zn-action on a space Y is' called S1-induced if an equivariant map

‘ (Y,zn) - (S‘,Zn) (standard action) exists. More generally if a group
‘ G acts on X we say g € G is S'-induced if the cyclic subgroup <g? < G
is S'-induced. . ’

Deutsche @ 1
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Theorem 1: 1f ¥

} is closed oriented manifold with G-action and
ge G is s'-induced then « (Y,g) is a (calculable) homotopy invariant
algebraic integér. For instance this holds if G is finite abe;ian
acting freely and gl-.l (Y/G) is torsion free.

The proof involves other invariants: Suppose }'{2“-1

is closed and
oriented and & : f,(X) — U(V) is a representation in a hermitian

. vector space V such that (¥): either V is a definite hermitian 4 |
space (i.e. sign V = # dim V) or Image (€Y is finite or gbelian.

2n-1,67 bounds a pair (an,t')

Suppose further that some multiple s (X
such that T still satisfies (% ). Le£ V — Y be the hermitian local
coefficient system over Y defined by T and sign (Y,V) the signature

of the cup product form on H' (Y, d Y;V). : i

Theorem 2: Xe(x) 1= % (sign (Y,V) - sign Y sign V) is a well defined

invariant.

Theorem 3: .If the finite group acts. freely on an-1 and X = Y/G

and if £ : 7 (X) — G is the classifying map of the covering Y— X
. and 'ti : G 5 U(ni), i=1,...,8 are all the irreducible represen- -
tations of G up to equivalence and Xj] i=1,...,s8 their

characters, then

o
Y,9) = x* X

« (¥,9) i€1 (g) XT;{ (X)

v, 0 = X «(t,9 (x g H-np)

Tt g
so the y-and u-invénants determine each other in this case.

Theorem 2 follows from the fact that under condition (X)),
~
sign (Y,V) = sign Y sign V for closed Y. This is not hard and much wider

conditions than (x )-were actually mentioned. Theorem 3 is easy

DFG Deutsche
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representation theory. Theorem 2 now follows by giving an intrinsic

calculation of Yo (X) for suitable G .

Let X% ! be closed and oriented and f : T, (X) — 2 be given. Denote

the induced map X — S1 = K(2,1) also by f. Consider the pullback

~

-+

1

L

represented by ¥-1(pt) after making £ regular at a point. Let

exp

‘F A ~ .
_—

_ and let f € Hy 5 (X) be
¢ »: "' KR ® BN XR) 9 R (R =0 or R) be the linear form
~ ) - ~

<xyY = (xoy)(E). Put B = HOLE) := 8" (R)/ {x |[<x,¥> = o for
all y} and let t : H = H be the map induced by the covering trans-
formation X —» i.'
Lemma (H, ¢ >) is a finite dimensional (-1)n-1-symmetric bilinear

space and t is an isometry.

Definition The "isometric structure" X (M,f) = (H, < >,t) is called

the ﬁonodromx of (M,f).
Theorem 1 now follows from our main

2n-1

Theorem: Given X , £ 7 .(X) = Z as above, then for any hermitian

representation T : 2 -5 U(V) the invariant (X) only depends on

T
¥ (M, f) in fact Xt:(. (X) is easily expressed in terms of Milnor's .
classification (Inventiones 1969?) of isometric structures over R,

and it is an integer,.

This calculation has various consequences for signature of covering

etc.

Remarks a) Every isometric antisymmetric structure over Q occurs

as a X (M3,f)'a1ready, so this is quite a rich invariant.

b) Conjecture: X (M,f) = z [t] -torsion of F{n-1(ﬁ,R).

Deutsche
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" K.KNAPP: Die von der  -Invarianten definierte

UFG

Bordismeninvariante

Die « - und a'i-Invariénten einer freien Z_-Aktion auf einer ge-.

2n-1 (siehe Vortrag von

schlossenen orientierten Mannigfaltigkeit M
W. Neumann) induzieren ‘Invarianten der freien Zp-Bordismenklasse

von M

oy ﬁ(szr) — Q3)/ (%), x‘-/z‘.-_ﬁ(a?r)—) Q/z

( § primitive pte Einheitswurzel, p ungerade Primzahl)

Diese Invarianten lassen sich durch charakteristische Zahlen be-
schreiben: ‘

1) Im Dimensionsbereich 2n-1 < 2p-2 lassen sich die Koeffizienten

p-1
von a(z(g,M) = £§1 a, 3 k (an € .Q/%2) durch H *(-,zp)-Kronecker-

produkte
- x "4 . .
<. Z f*'( (m- 2n)! L v L”‘(P1'W’ P1)I (m] > € Z}’
m=o ‘ .

berechnen; hierbei ist Lm das m-te L-Polynom in den Pontrjaginklassen

o * e
von M, x,y € H” (B Zp, ZP') und (M,f) € _:'22n_1(sz).

2) Die zu den Zp-Pontrjaginzahlen aus [Conner-Floyd; Diff. per. maps]

analogen K-Theorie char. Zahlen aus Q/Z bestimmen im Gegensatz-zu

diesen die Bordismenklassen ohne Dimensionseinschrdnkung. Durch diese

K-Theorie char. Zahlen lassen sich die a,

vollstédndig beschreiben: Es gibt Klassen y_ € K1(Lm(P),Q/Z), so dasB
. .

g = {£(y vy, [M]s> K €9/2, m > 2n-1. | )

Hierbei ist [M] s (9 K2n_1(M,z[-%] ) eine Fundamentalklasse fiir die

18 und damit die ¥ijz 2

orientierte Mannigfaltigkeit M.

3) Die Existenz dieser Fundamentalklasse erlaubt es den Thomhomomor-
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a9t g

phismus /u.:' _{A')’.‘(X) - K(X,2Z % ) 'ﬂ((M,f)) = f* [M] s 24 definieren.
M stimmt fiir X = B Zp auf der reduzierten Bordismengruppe im wesent-
lichen mit o 7 Uberein:

Die Atiyah-Senger v-Invarianten stimmen mit verallgemeinerten char.
Zahlen aus K1 (B zp) Uberein (Fiir komplexe Bordismustheorie siehe
Wilson: Quart. Journal of Math. Oxford 1973) und bestimmen ebenfallsdie

~s
Elemente in 2 (B Zp). L ist eine dieser v-Invarianten. Es gibt .\

einen injektiven Homomorphismus ¥ : K4 (BG) — %{;—; , so daB
Yp = o« 7°
Das oben Gesagté 1d8t sich leicht auf den Fall einer endlichen

_z_;qklischen Gruppe ungerader Ordnung verallgemeinern.

T.tom DIECK: : The Burnside Ring of a Compact Lie Group

The Burnside Ring A(G) of a compact Lie group G is defined .a the

ring of all functions from closed subgroups to the integers which

have the form H — 'X(MH), X Euler Characteristic, M compact . .
G-manifold, MH H-fixed points. This ring is isdmorphic to equivariant
stable homotopy in dimension zero. The prime ideals of this ring ,a‘re
determined. Localisations of equivariant homology theories at prime

ideals of A(G) are discussed. .

T. tom Dieck (Gottingen)
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