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T. TOM DIECK Partltlons of unlty ‘in homotopy theory

The main’ theorems that we proved are the followrnb.'

 Theorem 1. Let (X |a€r) ve a numeraole coverlng of X and

(Ya]aGA) be a numerable coverlng of Y. Let £ : X - Y ve a-map“

with f(Xa) c Y . Assume that for-finite (non-empty) o < A-the

o

induced ma ps f :NX -NY_ are homotopy equivalences. Then .

o]
oEo o€o _
f is a homotopy equivalence. A 51m11ar result holds in the-

:»category of spaces over a fixed space.

Theorem 2. Let (E,|a€r) ve a family of subsets of B and
(BQIQEA} be a»numeraole covering of B. Let.f E - B be map
mithsf(Ea) c‘B&. Assume'that for finite o < A the map |
NE_~ B is shrinkable. Then f has a section. |

~ a€o . a€o
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ATheorem‘B. Let.(EdlaEA).be a numerable covering of E«
‘Let £ : E - B be a map such that for finite o< A the map -

|
\
f; ¢ N E, = B is a fibration (an h-floratlon, shrlnkaole);lf_.lw

_ a€oc
Tnen f is a floratlon (an h—flbrat1on, shrln&able)

.', CH. H GIFFEN° Zeta functlons and Reldemelster tors1ons of o
' 01rcle group actlons ' '

'_ If S "acts PL on a finite polyhedral pair (X Y), then there.'f;.'

‘is defined a meromorphlc functlon Y(s), called tne:r fo

‘ : -(exponentw.l) zeta functlon of the S pair (X Y) It 1s an .
.Z equ1var1ant homotopy type 1nvar1ant, closely related to tne:'u
Smale zeta funct1on of a flow A perlodlc PL map n 1nduces a
,-PL S1 actlon on  its mapping torus T(h), and £ (h)(s) is canonl-'
cally determlned by the We1l zeta functlon éh(t) of h If tne> li
l'cycllc suogroup T of order m - acts freely on X \ Y then for n
each k]m a Reldemelster tors1on D °k(X Y) is deflned corresponfu‘
:ﬁdlng to the complex representatlon T, ‘3 S S S A U(1) wnere‘f[
‘“zk-e-z . These Re1deme1ster tor81ons ar@ determlned oy the o
'“exponentlal zeta functlon (and conversely) v1a tne formula ";'l:
"g(2v1bk/h) D=1 where b= 1 (mod m) and b=0 (mod q) for every
"5-q suoh that g(2mig) = o or =. Some examples are dlscussed and
;appllcatlons to- non-lmbedding of free flnlte cycllc actlons:' A

© qa-g actlons are glven.

QM'P;E.CONNERzlcomplexes with_few cells

L2

‘ioAn odd prime 1s flxed, Py together with a. palr of 1ntegers
v,i(s r) with s<r. A third integer i=o mod(p-1) is then chosen

'“[so that s $v (1) for ‘a 1arge value of k there is a. cell com-
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plex # = 575 e2k+1u.e2(k+i)*1 such that if -
S pr+1, : . oo ) .

'otQZK(w) 1s the spnerlcal oordlsm class grven Dy 1nclusxon:

2k

 877cW then the annlhllator 1deal Ao) c DU is

7‘.(p ,p C ( 1)1/p 1). The proolem 1s to characterlze those a

r+1

bordism classes for which V~o is Spherical Tne oas1c result
-asserts that in such a case the order of V-o is equal to the
order of Td(V) in Z/pr S7. As a corollary it follows that 1f
Y is ootalned from W by attachlng a cell kllllng'V-o, tnen :
hom- dim 0 (Y) =2. Among several corollarles to this follow

some standard results abvout ec

-C;B,VTHOMAS: Structures on manifolds defined vy cross;sections

Iet Y; be a manifold of consfant}positive'curnature>Wimh soluble

fundamental group my, X denote some structnredon Yn’ and p be

generated'byISylowvsubgroups n28n3. Suppose further that %,d'

corresponds to a cross-section of some bundle & over Y_ with

~ fibre F.

Theorem; Suppose that for i< dimY (1) ln F] = ® 1mp11es i

even, and (11) ITorn F| is d1v1s1ole only oy 2 and 3. Then

Y admlts an X—structure if and only 1f Y does.

E Among appllcatlons are the ex1stence of narmal 1nvar1ants

UFG

(F= G/Top) and of immersions (F-Vn ,n-k? k‘§ﬁ6),?for Yﬁ‘ln

4terms_of-the covering space Xp.
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. L(q, ,p) 1s denoted by c.

B
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- F.HIRZEBRUCH: Free involutions'and'some elementary

number theory

' Using the Atiyah-Bott-Singer fixed point theorem
'(G-51gnature theorem) the Browder leesay 1nvar1ant of . certain
'_1nvolutlons on 1ens spaces is calculated | |

' Theorem. Con51der the lens space L(q, ,p2,..,p ) for pJ and “T

2q relatively pr1me and n even. It admlts a free 1nvolut1on -

T whose orblt space is L(2q 1,p2,...,p ) The Browder-leesay

¥={x_(x2,...,x )E Zn 1] o < xJ < q A o< Z% —l—l <1 mod 2 }
- | _vJ_, e

- %:{x_(xz,..,x ) € zn 1| o < x < q A< Zé -lal <2 mod 2 }
- o =2 i

:_Fdr n 2 the Browder-L1vesay invarlant of the 1nvolut10n on

p;q. ,va number studled in the disser- B

”tatlon of W Neumann (Bonn) If p,q are relatlvely prlme and

f‘both 0dd, then

e ' ';1f7”
p.q =-4 Np q *. ¢ ;

qu

'{'where N_ _-was used by GauB (proof'of the quadratlc rec1pr001ty '

| ‘law, GauB lemma), namely

"sz~7$ﬂ€ number of 1ntegers x w1th 1 < X <(q-1)/2 far
- which xp has modulo q a remalnder of smallest o
aosolute value wh1ch is negatrve. ' ‘ S

o®
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~ H. HERRLICH: Between compacthess and complete~regularity»"

" Let ¥ and ¥ be full subcategories of & with % c ®. Then © is

" back in § with A in ¥ and B in © then P in T,

P-A

“called %—fitting in @'provided that whenever | | is a pull;

B ~C

- Theorem.fLet & be complete, wellpowered, ‘and coWellpowered,

let. T be a class of monomorphlsms in € which is closed under'v-"

.compos1t10n, Lntersectlon, and pulloacks, is. left~cancellat1ve S

(i.e. f- g € m=g € m), and has the property: that f-g ep1 and

“'f E T 1mp11es g ep1, and let % be TL eflectlve 1n G Then:

fa) equlvalent are (1) ¢ 1s reflectlve 1n €, (2) T is W;reflec- .I"

' ~tive in &, ()) % is eplreflectlve in ¢ (4) % is closed under
products and extremal suooogects. (5) £ is U- fitting and |
~strongly closed ‘under 1ntersect1ons, (6) m 1@ stronglJ _'

closed under finite products and arbvitrary ;ntersectlons;'

b) If ® is U-fitting and T is the reflective hull of ® in €

then for each @-object X the %—reflection of X can belobailat” -

tained as the intersection of all T-subobjects of the

U-reflection of X,which belong to‘ﬁ and contain X.

F. TAKENS: On the tolerence'stability conjecture'of Zeeman

Accordlng to Zeeman's tolerence staolllty congecture, the map o

whlch assigns to each vectorfleld ( =R action) , on a mani-

- fold M, 1ts "oroit structure" should be contlnuous on a re-

UFG

,s1dual ‘subset of the set of all vectorflelds. Some.weaxened

vforms of th1s congecture can be proved for the case that M 1s

compact The strongest results are ootalned for the case where

one restrlcts to conservative systems.
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".RQVOGT: On infinite loop spaCes

The classifying spaces BO, BU, BF etc. are of great impor-
tance in algebraic topology. As_H—spaces,»they'have'similarl'

structures: They have nomotopy-associative and homotopy-,v

 commutative multiplications whiph,sstisfy§a117coherence

"_‘conditions..Such.ah H-structure will be oéliedfén E-structﬁret

We give a recipe for how'toiobtainctopologicél spaceseX with

an E structure, and show that they are 1nf1n1te 1oop spaces,

"fi there exists a sequence {X } n-O 1 2,... of oased topolo-

'glcal spaces such tnat X—X andlx has the homotopy type of bhea

space QX 1lof oased loops on X, The proof :of the last part

+1'
‘will be rather sketchy. The resultsvwere ontalned-ln Jo;nt

“work with J.M. Boardman.

»*;M. FUCHS A mod111ed Dold - Lashof constructlon that does

class1fy H—pr1no1pa1 floratlons.

chet?H oe a strlctly assoclatlve H-space w1th strlct unlt element

and a homotopy 1nverse v such that

H ——9 H H ——-e»H X H-JLéI{.:
llS homotoplc to’ ldH' Modlfy the Dold Lashof construction in

| the follow1ng way

:fDold Lashof o ‘ -‘.. modlflcatlon

"CExHU E - 'CE x H U E

AT
E x[3,1] UgE‘.

"0 CEUB 1 | —— o S,
B . 0 /3 23
" where ExH—F—)EZ%E : . e B UB |
' o I L ’ o P o
%' J&é.% ‘and g is tpe canonical map from a

Forschungsgemeinschaft © @




pull back F : B x H - E2

e.F(y,h) = (v, yh) is a fiore homofopy "f

equlvalence.

'l Use a telescope to ootaln EH ——élﬁp Wthh is a loc.—h—tr1v1a1

Py -

.,principal fioratlon. EH- is COntractiole, Class1fy as for
'fG-Prin01pa1 bundles ' ' o o

‘>';M. ANDRﬁ:th the structure'of Hopf algebrae WithidividedgpowersA_fx

EOver a f1eld of pos1t1ve cnaracterlstlc,_a cocommutatlve

graded Hopf algebra (connected) is the . envelopplng algeora of

a graded Lie algebra (not restrlcted) 1f and only 1f, roughly .

speaklng, its dual Hopf algebra is a Hopf algebra w1tn divided

‘Vpowers. Such an algebra is an algeora with d1v1ded powers A

.';plus a coa58001at1ve comultlpllcatlon A : A - A ® A wh1cn is -

a homomorphlsm of algebras w1th d1v1ded powers, Flrst appll—

catlon. short computatlon of Ellenoerg-MacLane algeoras.

"Second applicatlon° A is a local ring (commutatlve but not

";necessarlly Noetherlan) w1tn max1mal 1deal I, if TorR(R/I R/I)

is equal to O for at leaot one n, then the commutatlve graded

l;lalgebra z I / k+1 over A/I_ls a symmetrlc algeora.

 F. WAIDHAUSEN: On Whitehead torsion

~

" Ieét a space with n-fold endAstructure consist of a locally'

 finite CW complex X fogether with (inverse) sYstems of‘subspaces'

{yp kaEI. 1<m<n,‘sucn that for any n-tupel (k1,.. ) § I1x..x I

" the union. Y 1U..UY is cofinite. Example: A product X1x...xX

of locally finite CW complexes with the obvious n-fold end

DFG Deutsche
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structure. AJhomotopy tneory can be built out of these dev1ces,‘

generallzlng “proper" homotopy. There is a correspondlng '

”31mple nomotopy"tneory, generallzlng Sieoenmann s "1nf1n1te

simple homotopy type". Mlmlcklng Slebenmann S technlques, one'x

can analyze the "Whitehead group" of the theory and express

it- 1n terms of ordlnary algeoralc K-functors. The theory ] ,bl‘
| sometlmes makes it poss1ole to"locallze" Wnltehead torS1on o
‘ over gpg_ suospaces (W1th sultaole end structure) ThlS has

‘ 1mpllcatlons on the topologlcal 1nvar1ance problem.

J.F.'KRAUS} Homotopy:&iend1y1diagrams

A dlagram E of topologioal spaces over an 1—connected dlagram o

scheme is called h-frlendly, 1f tnere ex1sk5a space E 1n D,

such that all arrows whlch p01nt away from @ are h-cofloratlons.
Examples are 9 - E» E and 9 91 @2 S'..., where < are .

wh—cofloratrons. .”'"

" Theoreml1 If D is ‘h- frlendly,:then tne canonical map E ~5lig.®}
®  .isan (1nduced) h-cofioratlon. . . A -
Theorem 2: If the h—frlendly dlagrams 4 and R have the same .
homotopy type (i. e. they are equivalent as dlagrams in Top/homo—fn

topy) ‘then 1lim ®;, and 11m T have the same nomotopy type.-
’ > 1 Py 42

: Theorem 3 If ® is a h-friendly dlagram of p01nted spaces and
Y 1s a p01nted space, then there ex1stsa short exact sequence
% = lim' [, QY] - [11m 9,Y] - 1im[9, Y] - %
— 4 —

- ‘of p01nted sets, [-, -] denotes p01nted homotopy classes.

These theorems (and thelr proofs) are formal hence dual

theorems are true. Replace p01nt away from, h-coflbration,

DFG Deutsche
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j11m and [ ,Y] by p01nt toward n—flbratlon, 1im and [Y -J._lﬂ,ﬁf;

" VLheorem 4 If X - X1.4'°‘ and Y - Y1t ‘.}.'are h-cofloraflons,

“tnen the canonlcal map llm(X xY ) ~ 1lim K X llm Y is a homo—_:f
— L — : T

.._)n

:ffopy equlvalence.

jM K AGOSTON Surgery on’ maps. of degree d and tne

= .to 1moedd1ng manlfolds in the metastable range.-'

.'»Es w1rd ein Standard-Untertellungsfunktor G (1m Sinne- von

reduc10111tv of Thom complexes

nTne oas1s geometrlc proolem whlcn 1s con51dered 1s tne follow1nb
"glven a normal map f : v3 - M of degree a> 1, when can one‘
do surgery on v to end up w1tn somethlng of +he nomotopy type

of the d fold connected sum Mn#a..% M%e There are obstructions

Ato d01ng tnls This oostructlon theory is oest pnrased in terms"y'

~of an oostructlon tneory for the reduc1b111ty of the Thom com=

l,plex of a vector bundle over a manlfold Appllcatlons are made

i

.R FRITSCH"Charakters1s1erung semlslmpllzlaler Mengen durch
‘ : Untertellung und Graphen :

dftMath zZ. 108/1968-1969, 329 367) deflnlert sovdaB_dle folgen-

fden Satze gelten. i

5“";-a) Slnd X und Y sem151mp11z1ale Mengen, SO glot es zu jedem

"dsemlsimp1121a1en Isomorphlsmus h : GX . GY genau elnen semisim-

- pllZlalen Isomorpnlsmus ‘nt: X - Y mit h = Gh .

4

"jo) Sind X und. Y semlslmpllzlale Mengen mit (GX) (GY)1 und

'e"oeschrankten" Entartungen, so 81nd sie 1somorph

i)FW:

(Vermutung b gllt auch ohne Voraussetzung liber oeschran&te

,.Entartungen),>
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Entspreohende SétZe gelten-auch fir die Normai~Unterfeiluhg _

'31mp1171a1er Komplete, wie R.L. Flnney (Mlcn Math.dJ. 12/19b5,

269727) und J. Segal (BAMS 71/1965, 571-5 72) gezelgt.naben. l

D PUPPE' Floratlons up to homotopy and the James theorem

- on OZA

For given (1) A 158 —£5C and o€ C'w_e..’consi;der

1
Fg c /Jg
Ng" r
k‘LT:j; |
_ff : 1 c

s

) where W {(n w)] g(o) = W(T)] c_B-x“C SR

r(o w) = w(O)

-1
"F_ = o
Fp =1 (0)
._‘(o) (o, constant path at g(o))
".k(b w)v— W .
g' = k]F .

4(1) is - called exact if there exlsts a homotopy equlvalence '

“h-: A -~ Fg sucn that g'h # f; and (1)'1s‘ca11ed strlctlyvexact

if gf(A) = and the map j, : A = F, induced by j is a homo-""

“ topy equivalence.

1.TheseAnotions afe dsed to improve'thevstatement'and the'pfoof
‘of the erlative Jame s tneoremﬁigfven in my paper "Some well
"known Qeak homotopy equivalences are genuine homotopy equi~ -
-'ﬁalences", to appear 1n Symp051a Mathematlca V, Istltuto di

| Alta Mathematlca Roma.

o®
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i H,A HAWM Slngulare Punkte von vollstandlgen -
: - Durcnscnn1+ten in ¢ ' '

k

R c-P01ynome,; . {z 6 C If (z)~."—f (z) O],_.
»O e X X - [O} regular, d1m X = m—k Z se1 der Durchscnnltt o

"von X mlt elner Sphhre um- O mlt genugend klelnem Radluu,v'

"ﬁr 1st dann eine. C -Mannigfaltigkelt Frage- Wann 1st z elhe

' topologlscne Sphare (dann ist namllch 0o regularer runkt von K)°

fASatz. In Jedem Fall 1st X (m—k 2) - zusammennangend Mlt Hllfe»f

elner Plcard Lefscnetz-Monodromle laBt sich e1ne hlnrelchende

'>Bed1ngung dafur angeoen, daB T eine- topologlsche Sphare 1st ‘
- S , S ,av - _ S S
'Fur das Belsplel f =% ocu z, ',;fauv G'c', a, > 2, 1aBt s1ch

- mit Hllfe die ser Methode elne expllzlte Bedlngung an a1,..,am

angeoen, ‘wann ¥ elne topologlsche Sphére ist. o
(Fur den Fall k-1 S, Mllnor, Slngular Points of Complex Hyper-

surfaces)

-N.ﬁsTEENRODieCohemoiogY automofphiSms:ahd chareetefisfie‘elasses'i
The method‘ef'fdrmal power series iu chomomelogy operatious'anu}
characterlstlc classes, - 1ntroduced oy F.Hirzebruch’ and used exten-ﬂ

| s1ve1y, is 1nadequate when treatlng characterlstlc classes of

odd degrees over a(coefflc;ent rlng'other than Z2._By reformu-

" lating end'generalizing the'method,%the,inedequacy can e

‘ removed; If L is a graded coalgeb:a-and H a graded algebra,
,then,Hom(L,H)-is‘a.gﬁaded algeera. Its elements of degree ZeTO0,

-thst'pfeserve the unit, form a multiplicative subgroup G(L H)

eWhen I 1s tne dual of a polynom1al algeora on one varlable,

. then G(L H) con91sts of power serles in elements of H w1th

Deutsche
Forschungsgemeinschaft . ©
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:leadinglcoefficieﬁt 1. If A is & graded, connected Hopf
algebra (of_cohomoldgy operations); and L is éocommutative,-
then thé~coalgebra mappihgs L —> A form a subgrdup'G'(L A).

. of G(L,A). If H is - a commutat1ve algebra over A then G'(L A)

is a group of (cohomology) automorphlsms of Hom(L H)

- M. KLINGMANNi Morsefhéorie.und'thomologigoperationeh
- Sei. § eine Kohomolog1eoperat10n
’ r1 T
(X, Y;K) xew oo xH “(X,Y;K) 2 Def ¢ -Qe»ﬂ (x Y 1K) / Indet ¢
- hoherer Ordnung mlt Koeff1z1enten in einem. Korper'K W1r oe—‘
»zelchnen ¢ als ein verallgemelnertes Produkt falls gllt'

Sind Y, < X offene Untermengen und uke J*H K(x YK,K)CH *(x K)

‘A
und ist 3*' H* (X, UY ;K) — H*(X K) 1n3ekt1v fur alle- Verelnigun-j
gen von Y,, so ist ¢ (u1,...,u ) n J*Hr(X, U YA’K) + g, |
Unter d1esen Begrlff fallen z.B. alle elnstelllgen Kohomologle-p
.operatlonen, Masseyprodukte, Cupprodukte usw, Slnd u1,..., . »

- Konomologleklassen mit Korperkoefflz1enten auf einer kompakteh .
dlfferen21eroaren Mannlgfaltlgkelt M? und ex1st1ert e1n o) mlt |

. L 0 (u1,...,uk) $ 0, so nennen wir . je zwei dleser Konomologle-“ '

klassen verkettet durch ein verallgemelnertes Produkt Ist.f”;

e1ne mlnlmale Morsefunktlon auf Mn und sind u v mlt ’
“dim u + dim v- < n verkettet, so- ist der untere kr1t1scne Wert -
o von u kleiner als der obexe krltlsche Wert von V. Verkettung
durch verallgemelnerte Produkte ist also ein Hlndernls gegen' .
das Zusammenfassen von krltlschen Werten eginer mlnlmalen
Morsefunktion. In manchen Fallen 1st das Verschw1nden oestlmm-'
.ter verallgemelnerter Produkte sogar hlnrelchend fiir dlese

: Zusammenfassung.

DFG Deutsche )
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" Dabei oesteht das [multlplikative] E*;Bécksfeinépektruh von

. T,
'~.H*(X Q) H¥ (S - XeooXS" ,Q), we congecture that tnerp are

*" finitely many H-spaces (up to nomotopy ‘type) of given rdnx.

o4 -

i‘VQ PﬁPPE:'KompleXe:K-Theorie'vonAProduktréumen‘ B

i:-Analog ZUu - den Ergeonlssen von F P Palermo fur 51ngu1are _
4  Konomologle von Produktraumen (s..Trans. AMS 86(103/) d.,174
- -196) gilt der |

. Satz: Tir endliche CW-Rénme X und Y (mit Grundpunkt) ist

~.
-

das'[muitiplikéfivej 1Y —Boc& 1einSpektrum'deS smésh_
- Produktes X AY von X und Y in naturllcner Welse durcn
die [multlpllkatlved]K*-Bockstelnspektren der Ta&for

: X und Y oestlmmt

‘X aus allen [Rlngen] K*(X 2 ) n = 0 1 2....zusammen mit allen '

°'Bocks+eln— und Koefflzientenhomomorphlsmen.

:,,F. SIGRIST: Oh:H—Spaces which are finite complexés

- A survey of recent results on finite complexes'which.are
~H-spaces is'presented If we call rank of an H-space the

numoer of odd dlmen31onal spheres occurrlng in Hopf's fneoxom.

T I'

1 2

. An essential step towards this conjecture is the Cur jel-

A*-,Dodglas theorem: there are finitely‘many H-spaces of given

" dimension. As for homomor phisms, or H-maps, one approaéhAconé

sists in asking, for a givenmap f : X - Y, that X and Y posse&é

'“suitablé multiplications making f into an H-map.
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‘This probiem can be completely solved for the spheres 51,~s?, S{

and maps beWeén them.?One pért.of the proof uses various results
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e " on nilpotency and non'—commutativity“of-s3 and S7, the other
"uses a complete analyse of the Hopf constructlon anplled to

7

a map S ~S3 and shows in partlcular that this essentlal map

cannot bpe an H—map.c

K. LANOTKE: Almost free G-manifolds
~Assume: X is a smooth:closed oriented G;nanifOId é a compact
connected L1e group. The fixed p01nt set F c X is flnlte and
tinon—empty. G acts freely on X—F .The orolt space X/G 1s ‘a mani-
‘ ‘_ fold , S . . S
h ' ':Then' ‘ ‘ _ _ A . o
6 = u(1) = s and dinm X = 4 or ¢ = su(2) = 5% and din X = 8.
¢Tne numoer of flxed points equals the Euler characterlstlc '
of X, and is even. Given a closed, or1ented (p+2) dlm. manl-"u
fold N, given a numoer r, there is a Sp-manlfold X satlsfylng
the assumptlons with 2r f1xed points and X/G dlffeomorpnlc to

o0

“N, p_1 or 3. o o
~ Let the Sp—manlfolds X and X satisfy the assumptlons. Assume
» 'furthermore' The numoer of flxed p01nts is the same, and B
® | _Q{/Sp and X'/Sp are dlffeomorphlc manlfolds. Tnen i‘or p = 1v:v
| | l'X and X' are equlvarlantly dlffeomorphlc. For p=3: X and’ X"'
are equlvarlantly homeomorpnlc, and are (may be not equlvarlant-.

'ly) dlffeomorphlc.

'”1'HQ Klopfen (Heidelheng),
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