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Vortragsausziige

"F.W. BAUER: Shepe Theory and Homology

For K = Top or. g)_po and suitable subcategory of "good"

spaces P (e.g. CW-complexes of finite CW-complexes) a

shape category X is defined together with a cbncept of
homotopy. The category Kh is different from the Borsuk-Mar-
dedié category. Among other things the following theorems

are proved: . ,
Theorem 1: Any inclusion i : A < B(4,B compact metric) is ‘

. a cofibration,

Theorem 2: One has a singular complex §:X~5S; and a

natural transformation Wy .:|S(X)] - X such that:

1) WP = h-equivalent in"K for P € P ‘

2) The homology 'I-_ln( ) = Hn(‘§( )) is isomorphic to.
Steenrod-Sitnikov-homology (on comyact metric spaces).

3) For X compact metric, mouvable, finite dimensional,

shape~simply connected WX is a h-equivalence provided

P = category of finite CW-space.

H. J. BAUES: Rationale Homotopietypen

Satz: Sei X ein einfach zusammenhingender CW-Raum. Dann
gibt ‘es einen instabilen CW-Komplex Y (das ist ein CW-
Xomplex, bei dem alle anheftenden Abbildungen unter der
Einh#ngung verschwinden) und eine Abbildung Y - X ,
welche eine rationale Homotopie#dquivalenz ist.

Der instabile CW-Komplex Y ist ein minimales CW-Modell ‘
fiir den rationalen Homotopietyp von X und hat- die dualen )

"Eigenschaftén des minimalen Modells von Sullivan. Als

Anwendung berechnen wir z.B. Kern und 'Kokern des rationalen
Hurewicz-Homomorphismus

ﬂi(X) ® Q -—-——? Hi(X,Q) .
fir i < 3c¢(X)+1 (c(X)=rationaler. Zusammenhang von X)
mit Hilfe von Whitehead-Produkten.
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A 2-dimensional van Kampen theorem which computes

" second relative homotopy groups .

(X,Y), 7y (¥)

is well known that for a based pair

on ﬁZ(X,Y)

we

9y (X,Y) = my(Y)

so that with the boun@ary
(3a)v, a"1a1a=a1

have a crossed module (i.e. 9(aP) = »~

This crossed module is written

u(X,Y) . Theorem: If X-

covered by the interiors of X1,X2, o = x1n XZ' Y
m (4,) = m (Xy)

YA’K

is surgectlve for
are path-connected; then

" A =0,1,2; and all the

w(Xy,Y;) - u(x,Y)

is a pushout in the category of crossed modules. This.result
generalizes the usual von Kampen Theorem, as well.as giving
a strong form of homotopy excision in dimension 2. It also

enables one to compute for example groups

my(YUp(CA x B),Y)

where

f:A xB -~ Y and A,B,Y are path-connected.

The proof of the theorem involves a new homotopy functor
p(X,Y) with values in a new category of double group01ds
which is itself equivalent to the category of crossed modules.

JOHAN L. DUPONT: Simplicial De Rham Theory and Applications

we define a complex

On a semi-simplicial set X =
A% (X)
given as a collection {¢5}, O E‘llp X,
such that
p-simplex A
lation. Integration over

J

of differential forms.as follows: An n-form o

is defined on the standard
and satlsfy1ng a certain compatipility re-
° y1e1ds a chain map

A*(X) - C*(X)., where denotes the cochains with

is a chain equiva-

real coefficients.
lence and is multiplicative on cohomology.

Fo\sdvunqs()emunsdv aft

It is proved that J
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Using a similar construction A*(X,Q) replacing C° forms
by polynomial forms over Q , we give a proof of the Quillen-
Sullivan Theorem that there is a one-to-one correspondenée
between simply. connected rational homotoby types and minimal
DGA's over @ . This correspondénce is given by associating
to a space X the minimal model My of “A*¥(X;3) . For X

a ¢° manifold it follows that My® R 1is a minimal model
for the msual De Rhan complex A*(X) .

iGeneralizing the construction to a simplicial manifold .
X-{X } we obtain a De Rham complex A*(X) whose cohomology
is 1somorph1c to the cohomology of [|IX||, the "realization"

of X . This is applied for the following: Consider a dis-
crete group ' and a homomorphism f :T - G , G -a connected
semi-simple Iie-group. Let K £ G ©be a maximal compact sub-
group; hence H*(BG,R) = H*(BK,R). Given x € H*(BK,R) we
construct an explicit cocha1n in the Eilenberg-MacLane group-
cohomology H*(T,R) = H¥(BI,R) representing the charac-
teristic class (Bf)*x . '

WERNER END: Homotopy groups of the form [sd(1)x.,.xsd(n),A]°.

I will give necessary and sufficient conditions for a group

G ,which occurs as homotopy group [Sd(1)x...xsd(n),A]° ,

where d(i) > 1 and A is a group like space. To be more
precise: ) )
Theorem: Let .G,‘be a group, which admits ﬁomomorphisms T,
acn={1,2,...,n}, such that ' .
(1) TyTg. = Tyng » Ty = trivial, r

n = idG , and

(2) Kern rn (1) are abelian groups, i = 1,2, 4n .
Then there exists a group like space A and dimensions.
a(1),...,a(n)2 1, such that & = [s3(1) 4sd(n) 470
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RUDOLF FRITSCH: An Approximation Theorem for Maps'into
Kan Fibrations

Theorem: Let

Iy ®

—
I
R A
be a commutative square in the category of semisimplicial
‘ sets with i an inclusion and p a Kan fibration. Further

e
e b

let g :1¥l~ |JE| .be a continuous map with |p| ° & = Jn]

and g°Ji| = |f] . Then there is a homotopy & = g' under

|X| and.over |B] so that g' = |g| for some semisimplicial
map g . '

Corollary. A Kan set.is a strong deformation retract of the
singular-set of its geometric realization:

VAGN LUNDSGAARD HANSEN: Eguivalence of components in
' a mapping space

In the space of based maps from the m-sphere st to the

n-sphere .S all the (path-)components have- the same homo-
topy type. This is not the case in the space of free maps.
Thus for. m = n it turns out that the two components con-
taining the haps of degree k , respectiveiy degree 1,
have the same homotopy type if and only if (1) n even
and k = +1; (2) n odd, # 1,3,7 and k =1 mod 2;

‘ (3) ' n=1,3,7and k and 1 arbitrary. Similar phenomena

' can be observed in many spaces of mapé vetween compact,

connected polyhedra X and Y . We shall discuss the problem
of dividing the set of components in the space of free maps
of X into Y into homotopy types and present the solution
to this problem for a number of choices of the spaces X .
and Y , including the cases X =Y = st mentioned above,

DFG Deutsche
Forschungsgemeinschaft ) ©
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STEFAN JACKOWSXI: Tenilies oi subgroups and completion

This talk will be concerned with the completion of the
equiva;ianf cohomology theory with respect to -the topology
in its coefficients determined by a family of subgroups.
We shall restrict ourselves to the case of equivariant
K-theory. The family F of subgroups of the compact ILie
group G determines the F-topology in the representatidn
ring R(G) given by the ideals: I(F) = {I(H1)-...-I(Hn)
1(H) = ker(R(G) ~ R(H)); H € F} . For every equivariant
cohomology theory and a family F Tammo tom Dieck defined
the theory Kg[FI(+) = K4(EFx-) ; where EF denotes classi-
fying space for the family F . We shall consider special-

cases of the following conjecture:.

For every finite G-CW-complex X the derived functor
lim KG(Y x X) vanishes and the progectlon EFxX - X de-
f1nes the natural equivalence G(X) ——9 KG[F](X) where
4"denotes the completion in F-topology.

In the case of P = {{el}l this is the well-known Atiyah-
Segal completion theorem. The conjecture was verified for’
families determined by families of complex representations
and for their intersections. If every Sylow subgroup of the
finite group G 1is elementary abelian p-group then the con-
jecture is true for arbitrary family of subgroups.

Next we shall.discuss the question when KZ(X) is complefe
in F-topology. For a finite group G and compact G-CW-com-

plex X KG(X) is complete in F-topology iff every cyclic
subgroup C c G such that- c# g , belongs to F .

A. LIULEVICIUS: Immersions up to cobordism

An algebraic filtration on. ﬂ*(MO) was described which is
motivated by the work of R.L.W. Brown on immersing manifolds
into Buclidean space up to cobordism: F, consists of those
cobordism classes which under the Hurewicz homomorphsim land
in the image of H*(Mo(k);Zz) . Let b, De the polynomial .
generators of H,(MO;2,) coming from MO(1), B =t + b1t2+ eee

Deutsche
Forschungsgemeinschaft . ©
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+bntn+1+ ... and defipe o, oy the inverse power series

t =8+ m1BZ+...+man+1+... . A technique of handling the
algebraic filtration in terms of the generators m, was
given. It was conjectured by the speaker in 1972 that

[RPzn] has minimal filtration among all the indecomposables
of m,(MO) in dimension 2n. A4 proof (due to Stong) of this

conjecture was presented

WILLI MEIER: Lokalisierung, Vervollst#ndigung und
’ " Phantomabbildungen

Fiir einen unendlichen CW-Koﬁplex W und einen nilpotenten
Raum X von endlichem Typ, dessen Rationalisierung ein H-
Raum ist, werden die Abbildungen .. ey :[W,X] - [W,I X(p)]

“und &, :[w,x] - [w, ﬁ] untersucht. Hierbei sind d1e Abbil-

dungen e,  und é* von der ILokalisierung (flir alle Prim- .

zahlen p) und der pro-endlichen Vervollst#ndigung induziert.

Aus den Resultaten erh&lt man insbesondere eine wichtige
Verallgemeinerung der exakten Folge von Milnor fiir Phanfom—.
abbildungen von W in X . Weiter wird, anhand der K-Theorie
der Eilenberg-MacLane-Riume, die GFuppe.der Phantomabolldungen
in vielen Belsplelen explizit angegeben..

J.W. RUTTER: Sugawara type fibrations for h-spaces

For any h-wellpointed homotopy loop X (e g,any CWA h-space)

there is tne fibre sequence

...—-o(x*x)—g-)nsx x5 X*x—§->sx
where q is the Hopf construction on the left fraction gq .
This sequence has certain advantages over the Sugawara fibre
sequence, which is induced by the Hopf construction
m: X*X~-SX on the multiplication m : for example the
connecting map Ym is a retraction for the inclusion
n: X - nSX . The fibre sequence is valid moreover for homo-
topy quasigroups and therefore the Sugawara sequence is
also a special case. As applications there are homotopy
equivalences 0OSX - X x O(X * X) , and there are relations
between multiplications on X , retractions nSX - X ,

o

o®
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and algebras on X . If X has the inverse property-

Ym’yq"" are equal up to equivalences of X .

H. SCHEERER: ILokalisierung nilpotenter Gruppen und
~ RYume durch Teleskope

Die folgendén Ergebnisse wurden in gemeinsamer Arbeit mit

Peter Kahn erzielt. Resultate von Mimura,. O'Neill und Toda

iiber P-Aquivalenzen werden verallgemeinert. ' ‘
Wir betrachten nur R¥ume, welche vom Homotopietyp nilpotenter
CW-Komplexe von endlichem Typ sind. Eine endlich erzeugte
nilpotente Gruppe G wird mit dem Raum X(G,1) identifiziert

Definition: Ein Raum K heiBt P-lokalisierbar durch ein
Teleskop, kurz: PLT, wenn eine Folge von P<Xquivalenzen A
{g,f K =~ L} existiert, so daB die Abbildung von K in’
das Abbildungsteleskop ;is{K,gn} eine P-Lokalisierung ist.

Wir zeigen, daB die Eigenschaft PLT &Hquivalent.zu der
Eigenschaft "P-universell" von Mimura et al. ist. In der
Kategorie der coendlichen RHume ist K genau dann PIT ,
wenn zu jeder P-Aquivalenz XK - L oder L ~ X eine in um-
gekehrter Richtung existiert. Die Eigenschaft PLT hingt
flir coendliche oder endliche R#ume nur vom rationalen Homo-
topietyp und der Menge P ab.

FRANCOIS SIGRIST: Some properties of the groups J(cP") - ‘

The following results about the groups J(CPzn) will be

commented:

A) The group J(CPzn) has order J(2n) =m(2)-m(4) ... -m(2n)
where. m(2s)- is the order of J(S4s) . (Adams and Walker
1965).

B) The Hopf bundle in J(chn) has order the James number
b(2n), determined by Adams and Walker..b(2n) 1is also
the exponent of the group (Suter 1975),

o®
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C) b(2n) is comparatively close to J(2n): more precisely
one has the formulas log b(2n) = Jog(2n)! + o(n) and
log J(2n) = log ©(2n) + X+2n + o(n) with
K = zlog p-(p-1)2. ‘

D) The p-component of J(CP°®) has at most [log n/log pl+1
summands. (Suter 1975).

E) The 2-component has exactly [log n/log 2]+1 = [log 2n/log 2]
summands, It follows that J(CPzn) is the sum of exabtiy
[log 2n/1og 2] cyclic groups in its decomposition with
the elementary divisors. A

A consequence of C) is that the behaviour of the function
qﬁZs) is, in.meafé very regular; it turns out that

‘Vmn(2) m(4)...m(2n) ~ const-n®. In view of the wild behaviour
of m(2s) (Bernoulli numbers!), this shows that one needs an
averaging procedure in order to describe thevimage of J

in a palatable way.

WILHELM SINGHOF: On the ILusternik-Schnirelmann Category
For a topological space X and a subspace A of X , let
catXA be the smallest number n such that A  can be
covered by n open subsets of X each of which is con-
tractible in X . If no such n exiéts, put catXA = o,
Write cat X = catxx . The following results are demon-
strated: cat SU(n) =n ; cat U(n) =n+1 . If G is a
compact connected Lie group and T a maximal torus of G B
then’ -cat .G/T = %(dim G -rg6) + 1, and cat T =
Q(ﬂ1G)+1, where for a finitely generated abelian group n
we define  ¢(m) to be the smallest number n such that

m is Fhe direct sum of n cyclic groups. Finally, a result
on the category of spaces with finite homotopy groups is
sketched. ) -

SIEGFRIED THOMEIER: Homotopietheorie

For a diagram < of topological spaces Ai and maps, homo-
topy commutativity has to be defined so that, whenever there

DFG Deutsche :
Forschungsgemeinschraft ©
! .



UFG

Deutsche

Forschungsgemeinschaft

- 10 -

are several possible compositions of morphisms in ©

yielding maps from Ai to Aj , then not only are these
homotopic, but also the connecting homotopies are homo-

topic themselves. Consider, for any such pair Ai ’ Aj,

the simplex A spanned by all such compositions from A;

"lJ
to Aj and define T to be a homotopy commutative dia-

_gram (h.c.d.) if for any such pair there is given a map

ij
we have éij(a,p) = p(a) , for all a € A; , and that . . . .
certain compatibility conditions are satisfied. For a h.c.d.

éij: Ay x Aij —> A. so that for each vertex p oI &,

we further define the notions of HPB and HPO , in ana-
logy with the usual pullback and pushout, by their universal
propeities. Contrary to usual pullbacks and~pushouts,

HPB's and HPO's always exist and'they are unique in the
obvious sense. (We assume all spaces to be of the homotopy
type of CW-complexes; it follows as a corollary from a
theorem of Milnor that if all .Ai in % are such spaces then
so is the HPB- (and HPO-)space.) )

There are various applications of these techniques to questions
tions of homotopy theory, yielding, for instance, generalized
theorems of a Blakers-Massey type by diagram-chasing. '

GRANT WAIKER: Toda Brackets in the Homotopy of Complex
Stiefel Manifolds -

It is a classical problem to determine the obstruction order
Jo1(n,k)] of the complex Stiefel manifold W, of unitary .
K—frames in C® . Atiyah and Toda obtained a lower bound on
Ja1(n,k)| by cohomology methods. I shall describe a proof

that this bound is exact at an odd prime p when

k < (p-1)(p%-p+1), n 2 2(p-1)242k-1 .(These restrictions mean

we work with a known portion of the stable homotopy groups

of spheres).

The method is to study the behaviour of Toda brackets in
the homotopy exact couple of the usual fibre bundles

o &
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U(n-k) — U(n) — wn,k . For this it is necessary to
extend the work of Toda and Mimura to give formulas
which applj to the p-components of n-ary Toda brackets.
The kéy argument shows the existence of differentials
ay = B1(={a1,...,al}) in the spectral sequence.

. . P .
R. WOOD: Framing Lie Groups

Explicit elements in the homotopy gfoups of siferes are
‘ ‘ p:roduéed by framing Lie groups and their Hopf invariants

are computed. We introduce in passing a filtration of the

homotopy groups of spheres related to the J-homomorphism.

ANDREAS ZACHARIOU:  Algebraic Cohomology Operations .

This is an article on the existence, construction and
properties of algebraic cohomology operations. The(bain
objects of study are.primary and spectral algebraic
cohomology operations. Applications are given for the
cohomology of Hopf algebras. Special emphasis is on the

Steenrod algebra, the Adams spectral sequence and the

stable homotopy of spheres. The work is in progress and
includes several open problems.

M. -ZISMAN: Simplicial Monoids

et G and W be Kan's well known adjoint functors;

“ in fact W(I') is also defined if T is a simplicial
monoid and not only a simplicial group. In the case where
T is a monoid, considered-as a category, its nerve 8(T)
is a simpliecial set. Dealing with a simplicial monoid T ,

applications of these operations on the cohomology of the- :

we define in the same way its nerve ®(T') , a bisimplicial
set whose diagonal is denoted by B(T) .
Theorem 1: There is a natural homotopy equivalence

B(T) — W(r) .

Deutsche  * N . -
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Theorem 2: There is a natural simplicial map T — GWD
compatible with products up to homotopy. This map is a
homotopy equivalence iff rro(r‘) is a group.

Theorem 3 is a "delooped" form of a theorem of Graeme Segal
on p-spaces. )

‘K. Delinié (Heidelberg)
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