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. Topology

4.9. bis 11.9.1988

The meeting was ofqanized by M. Kreck (Mainz), A. Ranicki (Edinburgh) and L.
Siebenmann (Orsay). About 55 participants from Europe, Asia and North America

attended the conference. The twenty talks dealt with a widé range of topics in

algebraic and geometric topology.
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Vortragsausziige

C.F. BODIGHEIMER

Homology Operations for Moduli Snoaces of Riemann Surfaces

Let z(g) denote the modpli space of conformal classes of triple§ (Z,zo,?o)
where Z is a Riemann surface of genus g, 2, € Z and ?o a direction at Z,- By a
result of Harer, B*i(g) &% H,l(g,1), where I'(g,1) is the mapping class group of
a surface of genus g with one boundary curve.

We intruduce homology operations

o BAg) — B, Rg+kg")

o

for any g,kg'zo, k2l and a € B‘[B'ﬁ(k)x o(g')] where B(k) is the pure braid

group, Zk is the symmetric group, and io(g') is a certain subspace of i(gi.
These operations are (i) associative, (ii) commute with Dyer-Lashof o_per#—
tions, and (iii) for k=1, g'=1, a € Ho, ed: H*i(g) —-)H,j(ﬁl) corresponds to
Harer's stabilization map.

To define these operations we described i(g) as a space of Hilbert slit

domains, arising from extremal harmonic maps.

A.V. CHERNAVSKII

On_the Peano-Keldysh construction

R generalisation of a result by L.V. Keldysh is proved:

Theorem: V kz0, pz1l, nz22k+3, 3 f: 1 — In"'p , S.t. Vye I“"’p and a neigh-

1

bourhood U of £ Y(y) 3 a neighbourhood V(f l(y)) s.t. v g: 83 — v 3

!

g: — U, where DJH' is the unit disk, §7 = BDJ“1 and E" 5=9 Osjsk.
S
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(It is sufficient to consider the case n = 2k+3 and p = 1:)

21 p < pear®, g = qrar®.

Let £ = (pug)*I". We take £ in piace of I
The proof follows by inductive construction of a sequence of imbeddings
q;: In —» £ for any given decreasing sequence g = 0, s°=2, with the prop-
erties: » -

1. qun is :i-dense in Z;

2. qun divides ¥ into two pd-manifolds Ui and Ug with boundary, each with a

spine P = Pu?}, Q = 005; respectively, dim 5; = k+1 = dim 5}, and with
- . . 2 . )
& pushes 8; ¢ Ug —_— Pi' ti : Ui —_— Qi'
DJ+1 J+1)) <

3.vg: s —D.qun,‘ jsk, 3 g: N qiln, El 5= 9 and diam(g(D
’ S

dian(g(s?))42e, .
Then £ = lim - The property 3 for k=0 was foun4ed first by L. Keldysh. By a
theorem of R. Frum-Retkov the restriction on k is sharp. Bf another construc-
tion of L. Keldysh the mapping f may be converted into an open one.
If n < 2k+3 the following "Keldysh constants"” are possibly (in view of our

result) non-zero: K(n,m,k) = lim inf sup inf (diam EYDk+1) - diam'q(sk)),
=0, 9 ¢ ¢

wvhere q runs over g-dense imbeddings i into In+1, g are mappings of the
sphere s¥ into q(™, g are then extensions of g to the disk DX*1,

It would be interesting to have a standard form of this construction analogous

" to the usual ébn;truciions of Peano curves.

J. CUNTZ

KE-theory and cyclic cohomology

This was a survey of certain aspects of KK-theory and cyclic cohomology for

C‘-alcebras. In particular, we described the construction of an algebra qA for

a given algebra A. This algebra can be regarded as being dual to the algebra

Hw(A) of matrices over A and leads naturally to the definition of the Rasparov

veusche group KK(A,B) as the group of homotopy classes of homomorphisms from gqA to
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Hw(B), and also to the Kasparov product.

On the other hand, in joint work with A Connes we use an interpretation of gqA
as an algebra of "K-theory differential forms" to obtain the cyclic cohomology
of A from traceé on qA, to construct a Chern character from certain elements

of K°(A) to H:ven(h) and to prove a partial Chern isomorphism theorem.

A.N. DRANISENIKOV

CE-problem and K-theory

| A proper map f: X — Y is called cell-like (briefly CE-map) if each fiber

f-l(y) can be embedded in some euclidean space E® as a cellular subset. This

® .
means that f 1(y) = N B, where B.+1cB. and each B, is an closed n-cell in E°.
_ jei I i i i v

CE-problem. Can CE-maps raise the dimension on ®? -
It is easy to see that CE-maps cannot raise the cohomological dimension. By
the Alexandroff theorem this means that if the dimension rises under a CE-map

then it must rise to infinity.

The main result. For any n = 7 there exists a CE-map of K that raises the

dimension.

The proof uses the well-known Edwards theorem on resolution of compacta with

finite cohomological dimension and the following theorm in K-theory:

Mishchenko theorem. ﬁ; (x(z,s);zp) = 0 for any p.

Problem. Does there exist a non trivial generalized cohomology theory E such

that E (€P) = 07
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M. FARBER

Classification of multidimensional links

Anbient isotopy-types of stable multidimensional links are described in terms

of stable homotopy.

An n-dimensional n-component link is an oriented smooth submanifold 1® of

n+l n

, where 1° = llu...uI: is the ordered disjoint union of m submanifolds
n+2

, each homeomorphic to s®. 1 is a stable link if there is an oriented

ol e gRYZ gl V:+1n...uV:+1

the submanifolds Vi, such that avi = 1i and each Vi is [(n+3)/3]-connected

of §
smooth submanifold V the disjoint union of
(n25). The classifying object.is called stable isometry structure and is a
collection (X,u,y,M, where X is a finite CW complex with base point,
u: XAX — Sn+1, z: X —3 X are stable maps, and T = lul,...,nml is a
decomposition of unity:
. yiuj_= Sijn5 and Zni = 1. )

For the class of odd dimensional simple links (admitting Seifert surfaces

homotopy equivalent to a bouquet of spheres) this homotopy classification

gives a complete algebraic description.

TH. FISCHER (joint work with M. Kreck)
Rohlin Invariants, Bordism of Spin Diffeomorphisms and the Integrality of some

Spectral Invariants

According to a theorem by Rohlin and Ochanine, the signature of a spin mani-

fold of dimension 8k+4 is divisible by 16. This allows the following

Definition: Let (M,w) be the spin boundary of the spin manifold (N,v} of
dimension 8k+4. Then the Rohlin invariant of (M,w) is defined as

R(¥W,w) := sign(N,v) modl6 e Z/16 .

Miller and Lee showed that this is a spectral invariant: there is a linear

combination D of Dirac operators such that
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S(M,w) := -n(M;Hirtz) + h(M;D) + n(M,D) mod 16
agrees with R(M,w) whenever the latter is defined. S(M,w) is defined for any

spin manifold. We show:

Theorem 1: S(M,w) e 2/16 .

for a spin diffeomorphism (M,w,f,h) ithe Rohiin invariant by R(M,w f,h) :=
R(Hf,uh), where (Hf_,oh) is the mapping torus of the spin diffeomorphism. This.
is not a bordism invariant, but can be made into one- by subtraction of an

For the proof we consider the bordism group of spin diffeomorphisms and define
! . appropriate invariant ¢. We give a splitting of the sequence given by Kreck:
| . 3

spin spin_.spin
0 — K — 4L — °8k+2.08k+3.w-(z’z) — 0
Theorem 2: For k>0, A;ﬁig & xenzﬂigonggigov_(z,Z) with R-¢ : K =216 .

|
| .
} We give formulas for the dependence of S(M,w,f,h) on the homotopy h an for the
\ . .
Rohlin invariant of a composition of diffeomorphisms.

For H (M,2) torsion free, Lee, Miller and Weintraub gave a formula for

4k+1
R(M,w,f,h) in terms of the automorphism f oni“u(H,Z) and the spin struc-
ture w. We give an example that such a formula canot hold if “4k+i("'2) is

allowed to have torsion.

C. GORDON and J.LUECKE ' . .

The Knot Complement Conjecture

complements are homeomorphic. The proof involves a combinatorial analysis of

We prove that two knots in the 3-sphere are equivalent if and only if their
| the intersection of a certain pair of planar surfaces which would exist in the

complement of a counterexample.

|
‘ DF Deutsche
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A.F. HBARSHILADZE

Splitting along l-sided submanifolds

Let Y be a manifold and X ¢ Y a 1-sided submanifold. The best way is to consid

er amap ¢ : Y — m’" with N>2dinY and ¢, : nl(Y) — nlm“) epimorphic, and

“-1). If the inclusion X ¢ Y induces an isomorphism of .

splitting of homotopy equivalences £ : N — Y is possible if and onbly if the

let X = ¢ S(EP

obstruction in. the Browder-Livsey group LNnhr—:G)- vanishes, n = dimX, 6 =
nl(Y), n = kere,. If the inclusion X c Y induces only an gpimorphism of m
then the obstruction group for splitting is no longer LNn, but the group
LSAn(q?) constructed by Pete Akhmetev, where § is a pushout square of fpndamen-
tal groups for X c Y. The definition for.-n = 2k is as -follows. Let

s
—_—

A C
r 1
Q - l j l
J
B————D
be a square of rings with involution, for which the vertical arrows are quad-
ratic extensions and the horizontal ones epimorphisms. For a D-module P we
1 : )
call the submodule L ¢ 1'P over C representable if the composition 1,L —
]
1,1°P — P becomes an isomorphism. The objects of LSA,, (§) are the pairs
((P,¢),L) consisting of the nonsingular quadratic (-l)k-form (P,¢) over B and
t ] ]
a representable Lagrangian L ¢ 1°j, P = s,r' P of the form s ,r’(P,¢) over C.
1
The object is zero, if there is a Lagrangian M of (P,¢) for which s .r'M + L is
] [ 1 1
a direct summand of s,r’'P and Lns,r'M is representable in s,r'M = 1°1.M.

Now I describe the map © : LZK(D) —— LSA ($) which corresponds to passing

2k-2

to the boundary (or is induced by the action of sz(D) on the homotopy smooth-

ings). Let. (Q,9) be a nonsingular quadratic (-1)k-form over D. We have to con-

struct the pair ((P,¢),L) over §. As the D-module Q is free there exists an
. . ¥

A-module Qo for which Q = J*r'Q°~= l*s‘Qo. For (P,¢) we take H (r*Qo) here =

] 1 [
means (-1)¥*}. Now 1°9g=1'1,s,0 and 5,0 < 1'1,5,0 is a direct summand, so

- | 1
take any projection 1°Q — s’Q0 and denote by % the composition 1°Q —o S*QO-

] 1 ] .
c 1°Q. Let 6 := (1!?)09 11 — I'Qt. For L-we take Iy .+, that is' the. graph

Deutsche
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of the map 0:0*. One can prove that this is a representable Lagrangian. So the

map © is [(Q, )] — [((P,¢), L)].

H.-W. HENN (joint work with Lionel Schwartz)
&Mﬂmﬂﬁﬂ%ﬂ_ﬁp whi e unstable algeb,

Let p be a prime and denote by A the mod p Steenrod algebra. We abhreviat’
B (:2/)) by B ().

We determine the indecomposable A-module summands of H*(B(Z/p)d) which admit
the structure of an unstable A-algebra (without unit). This is done by making
use of the classification of subgroups of GL(d,2/p) acting tramnsitively on
(Z/p)d\lol (Hering) and hence of the classification of finite simple groups.

It turns out that there are very few examples of such K and all examples

arise as i’(BG) for a suitable finite group G with p-Sylow subgroup (Z/p)d

but of course not all such G will have ﬁ‘(BG) indecomposable as A-module. In

fact, a consequence of our main result is that there are very few finite
gtoups‘ G with p Sylow subgroup (le)d such that BG is stably indecomposable

at p.

G.G. KASPAROV : .

‘Novikov's conjecture and KK-theory

Novikov's conjecture on the homotopy invarinace of -higher signatures of closed
smooth manifolds with fundamental group m can be formulated in a stronger
form as the conjecture that the natural homomorphism B: RK, (BmeQ@ —

K*(c*(u))on is injective. This Strong Novikov Conjecture can be proved in the

case when Emw, the universal covering space of the classifying space Bm, is a

special m-manifold. This condition means that En must be a complete Riemannian

manifold, and if one associates to it its geometrically related C’-algebra A

Forschungsgemeinschaft © @
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defined by the natural Clifford bundle on Eu, one will have that the natural
Dirac element d in the equivariant K-group Kz(A) has a one-sided inverse
ne R:(A): den = 1A € RK™(A,A). Details may be found in Inventiones Mathema-
ticae, 91(1988); 147-201..

The most interesting case outside the situation of special Riemaunian Eﬁ is
the case when Ew is a Brubat-Tits building. This is very much in parallel with
the previous case. In this situation the natural algebra A and the element
d can be constructed as well, and also the construction of n ‘is performed

in some cases. This work is in progress now.

¥. LOCK

Reidemeister torsion, G-homotopy representations and spectral theory

A round structure on a G-CW-complex is a collection of F[WH)-isomorphisms
8): BXNE) 4, — B(XE)_ for B c G and F a field of characteristic 0.
For a round finite G-CW-complex X there is defined an equivariant Reidepeister
torsion

P (%) € Wh(QOr(G)) = ® Wh(Q[VE])
(5)

If X is finitély dominated and round, we obtain a reduced version

X e Ry (Q0E (6)) /R, (2,0 (6)).
The unit 'sphere SV of a complex G-representation carries a canonical round
structure so that pG(sv) is defined. This is also true for a compact smooth
closed Riemannian G-manifold M if dim Hn is odd, Hﬂ is oriented and WH acts
orientation preserving for H c G.

We prove

Theorem: pﬁ: Repn(G)'——»=Hh(QOr(G)). vl — pF(SVolF) is an injective homo-
morphism.

This implies de Rham's theorem that two G-representations are linearly isomor-
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phic if and only if their unit spheres are G-diffeomorphic.

Theorem: Let X and Y .be oriented G-homotopy representations with the .same
dimension function.

a) They are oriented G-hoho;opy equivalent if EG(X) - SG(Y) = 0.

vb) Let 9 : KI(QOr(G))/KI(Z(lc‘) or(G)) — KO(ZOr(G)) be given by the locali-

zation square. Then a(B?(x)) is the finiteness obstruction.

Let M be a compact closed smooth Riemannian G-manifold. If bh is the Laplace
operation in dimension n and EA the eigeﬁspace of the éigenvalue A, define

£ (S) = £ A S.E, e Co_Rep_(G).
n A0 A RF R

This is a meromorphic function on €, analytic in 0. Define the amalytic Reide-
meister torsion

» = -n..'
pan(H) -nfg (-1) " -n En(O) € lbzRepR(G)

Consider the following composition
£ : vnor(e) —1L, o) 2L, g w2 2L,

LD IR U R'ﬂ)bzkepz(ll)

IrrR(G) IrrR(G)
where (1) is the projectionm, (2) sends [u] to uu*, (3) is induced from Wedder-
burn's theorem, (4) is given componentwise by X ——— 1ln (X) and (5) is the

obvious isomorphism.

Conjecture: f(pG(H)) = pan(!!)'. - ‘
T. MATUMOTO
An roup is represented b outer automor hism roug

S. Kojima shows that any finite group G is isomorphic to the.outer automor-
phism class group Out(m) = Aut(m)/Inn(m) of some discrete sdbgroup n of

PSL(2,C). I will show the following theorem.

THEOREM. For any group G there is a group w such that G is isomorphic to
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the outer automorphism class gréup Out(m) of wm.

In terms of the homotopy theory our theorem says thét G is isomorphic to the
group E(K(m, 1)) of free homotopy classes of homotopy self-equivalences of the
Eilenberg-MacLane space K(m,1). In 1959 de Groot showed that any group G is
isomorphic to the automorphism group of some connected oriented graph I and
then to the homeomorphism group Homeo(X) of some metric space X. I construct
a suitable graph of groups over I and prove that its fundam?ntal group w
is a repuired one using the informations on Mathieu groups given by the atlas

of finite groups.

A.S. MISCENRO

Survey of the application of noncommutative algebras to problems of the
topology of manifolds

In this lecture a survey was given of some results_obtained_in Moscow in the

investigations of connections between the invariants of nbncopmutative»alqe-

bras and several problems of the topology of manifolds. These algebras arise

by means of actions of fundamental groups or of monoids of loops of (smooth)

manifolds. There are.at least two ways of applications of noncommutative alge-

bras. The first is the reduction to homol;gy invariants such as K-theory. The

second consists of the introduction of a reasonable topology with passing to

the theory of c*-algehras and then also to K-theory. Both ways are usefull and

have close anologies.

The most interesting results-are: .

1. Description of nk(B(Hn)/Bomeo(Hn)), ks[(n+15)/7] in terms of dihedral homo-
logy.

2. Existence of the topology of the space of Fredholm operators between strong
and uniform topologies.

3. Independence of the spectrum of elliptic operators with almost periodical
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coefficients of the function space under action.
4. The index formula for elliptic operators over a C*-algebra in terms of cyc-

lic homology.

W.D. NEUMANN

The Topology of Complex Algebraic Plane Curves .

ABSTRACT:'Surﬁrisiﬁqu little is known about the topology of algebraic plane
curves V ¢ c2. For example, the classification when V is contractible was
only completed in 1982 by Zaidenberg and Lin. The link at infinity of an alge-
braic plane curve V c C2 is the pair t(V,w) = (33,530V), where 83 is a suffi-
ciently large sphere in Cz. We show that if V is regular (i.e. it is "typi-
cal® fiber of its defining p‘olynomial) , then £(V,w) degérnines: the topology of
VvV c cz (as anvembedded smooth real 2-manifold up to iéotopy). Even in the
irregglar case, £(V,w) determines the set DEG(V) of all possible values of the
degree deg(&) (the degree deg(V) is onlf well defined relative to a chosen

affine structure on c?

- if one change§ tpe affine strpcture by a polynomial
biholomorphic map o: tz —_ cz then deg(V) changes). Also, £(V,o) detefmines
tbg Euler Eharacteristic og V (corrected by the Milnor numbers of the singu-
larities of v if Vv is singular). One can élassify a class of links calle

fRPI ;inks", wﬁich includes all links at infinitx of algebraic plane curves,
in terms of splice diagramg, and in term§ of this c}assitication, the above
mentioned invariants are exéremely easy to compute. Together tﬂese results
enable algebraic classifaction of algebraic plane curves with given toiology

in many cases; we described this for low genus nonsingular éuryes with one

point at infinity.

o®
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V. PUPPE

On rather ugly manifolds

We call a manifold "rather ugly" if it admits nontrivial topological Z/p-ac-
tions for at most finitely many primes p. It has been known for some time that
there even exist "really ugly“ manifolds, i.e. compact, oriented differenti-
able manifolds that do not admit any nontrivial topological action of a com-
pact Lie group, but all the examples - given by several authors - have nontri-
vial fundamental group. It is stiil an open question whether there exist simp-
ly connected reaily ugly'manifolds. In an attempt to answer this question the
following theorem is proved using the connection between P.A. Smith-theory and
deformations of algebras. .

Theorem: There exist simply connected, compact, oriented, 6-dimensional, dif-

ferentiable manifolds ¥ such that any compact, orientable manifold N with

H*(N;u) &= n*(H:Q) (as graded Q-algebras) is rather ugly.

This gives counterexamples to a conjecture of P. Loffler and M. Raufen.

F. QUINN

Stratified sihplg homotopy theofx

The objective of the lecture was to describe a version of the topological
h-cobordism theorem for sets which are stratified in a weak sense.

Strongly (qeometricallyk stratified sets have neighborhoods of strata which
are mapping cylinders of fiber bundles. Examples of these are Whitney strgti—
fied sets, polyhedra with the intrinsic skeleton filtration, and M/G where the
compact Lie group G acts smoothly (or PL with local slices) on M. In these the
mapping cylinder neighborhoods allow separation of the problems on different
strata, so the h-cobordism obstruction group is just a direct sum of Whitehead
groups of fundamental groups of strata.

However if the stratified sets are only topological, or only topological pro-

DF Deutsche
Forschungsgemeinschaft

o




- 14 -

duct structures are required on h-cobordisms, then the situation changes.
Infinite constructions become possible which converge to lover strata. A class
of "homotopically" stratified sets was described which forms a very general
and saEisfactory setting for the theory, and the obstruction group for topol-
ogical h-cobordisms of these was described. Again it is a sum over strata, but
now the terms are relative homology groups of cones, with cosheaves of spectra
obtained from Whitehead spectra. The description is complicated, but in fact
the groups are trivial in a number of interesting geometric situations. They .
appear as the third term in a long exact sequence with a "assembly" homomor-
phism, so their calculation is related to the study of assemblies.

This material, as well as stratified versions of "finite complexes" and simple
homotopy of these is contained in the paper "Homotopically stfatified sets"

J.Amer .Math Soc. 1 (1988) 244-299.

E. REES (joint work with FEA Johnson) : ’ ‘

Fundamental Groups of Compact Kihler Manifolds

Let Ih denote the class of groups T such that there is an n-dimensional |
compact Kahler manifold M  whose fundamengal group is isomorphic to T. ‘
Define cn and ,n similarly for complex manifolds and smooth projective . ‘
varieties respectively. Let: fn denote any one of these classes. The follow-

ing facts are immediate:

? cX ct fornazl,
n n

n
91 = 11 = Cl,
-:b'Il c ’n+1 for n = 1.
In 1956 J.-P. Serre showed that every finite group belongs to 92, so 91 - 92.

It is a consequence of the Hodge decomposition that if I e :n then the first
‘Betti number b, (r) is even. Hence

2m+1

r 4 ¢ In.

A theorem due to K. Kodaira (1964) implies that if I e Cz and bl(r) is even

DF Deutsche
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then T € ?2. Hence 92 = 12.

By considering the Hopf surface, one sees that Z ¢ cz but 2 ¢ xz. Hence

Cy» X, .-
Using Bertini's Theorem and Lefschetz's hyperplane section Theorem, one has
that %0 = Fae1 for n z 2.
Using rational homotopy theory and Kodaira's Theorem one has that r3 ¢ cz
where r3 denotes the 3x3 Heisenberg group over the Gaussian Integers, clearly
r3 € 53 so 62 - BJ. ‘
No other relations amongst the ’n are known.
If T e In then, using the Hard Lefschetz Theorem, one has a hgmomorphism
A BZ(I') —— R such that

B (QeB' (1) — 83(r) —2 R
is a skew, non-degenerate form. From the fact that a finite cover of a_géhler
manifold is also Kihler, any subgroup of finite index in T Also has such a
form. Using this one can prove:
Theorem; Let Gl'GZ»Be groups, both of whiéh have non-trivial'finite quotients
and let H be any group. then

(GI*Gz)xH.( 15 for any n.
It follows that the only direct product of free groups that is in :h is free

abelian of even rank.

J.B. RUDYAK

It is a well-known fact (Atiyah-Bott-Shapiro) that a vector bundle ¥ is

K-orientable iff VI(E) =0 = 8w2(§). However, that (necessary) condition is

Deutsche

not sufficient even for K-orientability of PL mP-bundles, and we indicate the

obstruction theory for the K-orientability of PL, TOP E’-bundles and spherial

fibrations. Note that Vect ¢ PL ¢ TOP ¢ G, where the symbols denote the clas-.

ses of bundles (fibrations).
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For every HZ-oriented spherical fibration ¢ over X we define the higher

characteristic classes xn(E) c H2n+1

(X). Here xn(E) is defined iff Ry (%)20
for all i < n, and ¥ is K-orientable iff xn(E)ao for all n. Further, xl(E) =
Swz(ﬁ). Ve éay that the LN is realizable by an object of one of the four clas-

ses above, iff there exists § from the class with xn(z)»o.

Theoren A.

1. If xl(t) ; 0 for a vector hundlé ¥, then xn(E)ao for all n; Hence none of
the classes Kn’ n>1, may be realized by vector bundles. (Of course, this is
a reformulation of the Atiyah-Bott-Shapiro Theorem)

2. (joint with A. Hohlov). Every class K, may be realized by sperical fibra-
tion. )

3. If xl}s) =0 for a Tof lP-bund}e €, then xz(z)so. Hoever, all the classes
L n>2, may be realized by TOP'!P—bundles.

4. If 51(5) = 0 for a PL ®'-bundle ¥, theﬁ 52(2)90, 83(§)90. However, there

exists r such that all K. Dz2r, may be realized by PL K'-bundles.

Another topic is connected with the Sullivan result on the K[%]-orientability
of STOP RP-bundles and is concerned with the realization of the homology clas-
ses.

p-1
Theorem B: The spectrum HSPLfi) is the spectrum of the ordinary (co)homology

(with the corresponding coefficients). Here the subscript (p) is the p-locali-
zation, p is an odd prime, and the superscript CPp-l {(complex projective

space) is the Sullivan singularity.

Corollary 1. Every homology class may be realized by the sum of polyhedra of
the form VOéc(th-l)xA with PL V and A, where V = CPp_le, ¢ denotes a cone

and p runs over all odd primes.

p-1 :
' Corollary 2. In the ring n,(HSPLf:) )/tors, (n+1)|[CPn] for all n.

Deutsche

Corollary }. Let x € Typi-2p-1

ment. Then x-€eP > = 0 e u, (MSPL) .

(MSPL) be a lower-dimensional p-torsion ele-
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E. VOGT

A Foliation of RJ by circles

One of the problems collected by P. Schweitzer during the conference on Gel-
fand-Fuks coﬁomology and foliations which took place in Rio de Janairo in 1976
is the toiloving question attributed to D.B.A. Bﬁstein:

Can l? be foliated by circles?

. We present an example of such a foliation by smooth circles which is differén-
tiable in the sense that coordinate changes of foliation charts have a deriva-
tive everywhere, but the derivatives do not vary continuousiy. Thus the quest-
ion of Epstein should now be replaced by:

Does there exist a Cl-toliation of R? by circles?
The key step in our example is a foliation by circles on a solid torus V of

and A

whose boundary the complement of two opern annuli A has been removed,

1 2

where the core of A, is a longitude of V while, and that is the crucial point,

1

the core of Az bounds a disk in V.

Berichterstatter: Thomas Fischer, Mainz
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