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11.9. bis 17.9~197Ö

. Im frühjahr' 1970 fand an der LSU in Baton .R,.ouge.:,· .

"eine ,Konfere~z zum Them~ "Infinite -- -Dimension_al:

'l'opology" statt, die von zahlrei~hen namhaften .

'Vertretern aus verschiedenen' Gebieten der Topologie·
, 'und Analysis besucht,. ·W\lrde. Sie behandelt'e un·ter··

. .
"anderem Fragender topologischen Struktur des:.

HilbertWÜrfels und andere"r unendlich - dim'ensiona­

ler.Kompakta wie' auch' Linearer Räume, Fixpunkt-

. sätze und Probleme "der' bifferentialtopolbgie. Die

. "Proceedings <:ti"eser Tagung' erscheinen .deIIinächs~ in'

der' Reihe ItAnnals of Mathematics" Studi"es" .

In 'der Folgezeit wurden diese" Fragen an verschiedenen

Orten zum Teil m~~ guten Fortschritten weiter ver- "
folgt;· sodaß bald der Wunsch entstand, ein neues

Internationales Treffen zu veranstalten, an dem Er­

g'ebnisse "and .Ailregungen ausgetausc'ht, werden kö.nnten.

Dieses "fand nunme~r hier in Oberwo'lfac~ Unmittelbar

,nach 'deI;I1 ~ongress von 'Nizza unter der~ Le'itung von,

·R.D. Anderson (Baton Rouge') und 'G. Neubaue~ (Konstan~)

statt.·

Di~ Vorträge," behandelten die verschied~nstenGeb'iete,

doch stand die T~e·orie der upendlich - dimens.ionale.n

l\'Iannigfaltigkeiten im Vordergrund •.Al.s besonders.

fruchtbar" erweisen sich Dislrussionssitzungen, in
den~n Probleme gestellt und besprochen ~~rden~ Bemer­

kenswert war vor allem die intensive Arbeitsatmos­
phäre , die während der ganzen 'ragung 11errsch~e,. Sie

___ .~ . __ ... _r_ .._---- --__ ..._.._'. .. ........ 'P,_~" ... __ .. _
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br~chte ,sogar. ein, konkretes Ergebnis~ , ,
Herrn R~Y. Wohg (Sta. Barbara) gelang. es, gestUtzt
auf Ergebnisse, die ihm von anderen Teilnehmern ,'.
mitgeteilt \'!Urden, eiJ1. seit über dreissig Jahren _'.:. ',' ,

,', anstehendes und in den letzten Jahren wiederholt,

aUf~eg~iffenes Problefu zu lösen. (~iehezweiterVor~
, trag R.Y. 'Wong) ,Ein Teilnehme'r überna~ es, die'

während der TagUng erarbeiteten oder von anderer
. ~ . . .

Seite beigesteue,rten'" J?robleme zu sichte!!. 'und zu' ,

'redigie,ren. Diese Problemsammlung soll e.bent·alls

allen Teilnehmern der Tagung zugesandt,werden. ~

Außerd~m fand ei~e ausgedehnte Diskussionssitzung '."

über Fragen des Unterrichts in Unendlich ~ Dimensl~"

·.onaler Topologie statt. Eine kUrze Zusamme'nfa$sung'
'" 'der Ergebnisse ist den Vo,rtragsauszügen unten ange-' "

f·ügt.

Teilnehmer

J. Aarts, pelf~t

. "R.D. Anderson, 'Batop. Rouge
, und' 'Amsterdam '

W~ Barit, Baton Rouge
~c. Bessaga, ~ars~hau

'T.A. Chapman, Amsterdam

P. Enflo, stockholm
D.~Elworthy, Warwiek
P. FIloyt , Wien

K. Gyba f 'Gdansk

J. de Gr'oot, AmsterdB:'m,

,p~ de 1a Harpe, Warwlck
'D.W. Henderson, Cornell
, G. Jameson., vlarwick

K. 'Jänich.,. Regensburg

F.B. Jqn~s, Rivers1de
G. Neubauer~ Konstan~

R. Ramer, Amsterdam
H.Ch. "ReicheI, Wien.

R.M. Schori, Baton'Rouge
" 'und' Amsterdam

A. Szankowski, Aarhus
H. Toru~czyk, Warscha~ ­
K.K. Uhlenbeck, Be~~el~y

J.E. West~ Carnell,'

R.Y. Wüng, sta. Barbara
S ~ F •. Wong" Warwiek
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..
V~rtragsauszUge

R.D. ANDERSON: Problems· still Öpen in infinite ....

. : dimensional topology '.'

··The author·giv;es a ,brief review of the recent .·devel~

-. opment ,of set-theoI7etic 1n.finite-dimensional topology"
. - ,I '.

·in the context of recent results and their implica~ .

tions". :for future activity. Among cl.asses o:f slgn.1.-fi.-
.cant open pr.oblems ,discussed were those dealing with .. -.
·the factors of the :Hilbert cube and ofi2 , with addeci

structures on manifolds, ·with more ge~eral character-:~

12:ations ·of L2. und Of the Hilbert cube, with spaces

of home omo~phis~s of f"inite ·m;a.nifold.s, arid w1th close4 ":.
. '

·submanifolds. of Ioeal 'co-dimension "2 or more.

,.,: C. BESSAGA': Different nations of the "1nteriorl~"'of

convex compacta. Generalizations of
Kell"er' s j;heorem and' their applicat'ions

~~,-".Let K and L be infinite-dimensional compact" convex

:~su't?.sets·of the Hilbert spacei'2' By Keller'stheorem,

K't~p L.Thisreport 15 concerned with definingin
." terms of ~ the affine-topological structure a. notion

..: of' "inte'rior" in order to general,ize. Keller.' stheoreru
.:' a·s· ~follows:

(K,·"i~terior" of K) top (L, "interior" of L).

CombiIl:~ng this ·.result wit~ Anderson' s Z-sets. tech~

niq~e A. Pe1:czynski,has obtained:

1. If) X is a .sep.er~ble complet~ 'metric space with

'card X ~ 2, then the space MXof eqüivalence classes

of X-valued measurable tunetions of a real variable
is homeom6rphicto ,f2'

,2. Every separable .metric group G 18 ls'omorphlc to' ~

subgroup ~r the group·MG which is homeomorphic to 12~

. _...--- ----- -.---------"--_7""_-._._"_.-,-,--.~_._•. _
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.A particular·c~se·Ö:f.(1) tor X pe1ng e1theran 1nter­

'Val, or', a two~point ~et', have. ~een obtain~d·',by, ,Bep'saga,

'and Pelczyfiski·. , '( Scand'. Mat~'~) "

T.A.' CHAPMAN: Hilbert CubeManifol'ds

",A, Hl1bert, cub~··manifold, or Q-man,ifo~d, '18 a sep~ra~l~

metr1c manifold modeled onthe Hilbert· cube 1 Ul • Apum- .
ber oIrecentres~ltsthathave beenobtained ror

. . '.
Q-mariifolds are cited. The following 15 a partial list:,"

Theorem 1 • If X and rare Q-mani.folds having the samee "

homotopy type", then' Xx[U', 1) an~, Yx[ü', 1 )'. ,are homeomorphtc~

Theorem ,2. If X 15 a Q-manifold, then X, can be written
'asthe union of two' open sets'" each one of wh'ich can be: '

embedded as an open ~ubset of I~.

'~. Theorem 3 . It.' X i~ a Q-m~nifold, ·then there'" 18 a count-'

'. able locally~fi.nite simplicial ,complx K such, that

"." Xxt.O; 1). and IKI.x,IUlare homeomorphic.··

". Theorem 4. If je 1s a. Q-manifold, then XxLO, 1) can be
, . . ,ca

embedded as' an open subset of I •
"

Th~orem 5. A 60mpact Q-manifold 18 homeomo~phic to I~

. if and only if it is homotopically trivial. 4t

D. ELWORTHY: Fredholm Filtrations of Smooth Banach
Manifolds

' ..

A separabl'e ,C oo
, Banach manifold, may' often be expressed

as a union of tubular neighbo~rhoods,of'an' in~reasing

§@qu6nee ,(Jf comp~6t ~ubmafiiiolds"·This is a filajöt' t~ööl

for the di.t;feomorphism ',classification of such manifolds"
, ..

and ~or the.isotopy classification of closed embed~ings.
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:b. ~Etw6RTHY:: .Remarks on the present .state cf differ~

ud "~-. ~ .~'-". • .entiable Banach manifold theory

'. 'Ther~ .remain 'many problems in this fiel<;!, particu~
. .

.. larly in ·the ~ituation where smooth partiti'on~'.o.!
· .unity do not 'exist ,. or. in 'the non-separable si'tuation

·.. ·where,· their existence 15 open. Forexamp'le it is not
.. ,. . r .

:". lalown 'whethe~ every ~eparable .met~izable C -manifold'
. - . r

admits any non~triv~al C funct·ion (r.> 0).'

It 18 expected that.the only invariants ~rise from

the homotopy tyPe and from the tangent bundle.s, and

that mani.folds' would b~· cl~sslfi~d by their tangential ..
homotopy type ... This 1s true for Gco-smooth separable .-

· metriz~b~e manifolds with trivial,tangent bundles,

under m:tld' .co·nditions .on their model spaces.

Another direction has been in investig~ti~g n?tio~s'

~of topological degree~ Possibl~ there are some inter­
.. esting problems here in the· topological cat~gory as

.' weIl ..

" P. ENFLO:'. Uniform topology 'in l~near spacesand groups .

For many questions co~cerning the·to~ological struc­
. ·tures of linear sp.aces or manifolds, t.he same pr

·.similar .quest~ons may .be asked conce~ing.the uniform
. ~ ..

struetu"res. However,' the answers ,are ofte~ 'very dit'fer-

ent.. It turns out that f'or linear spa,ce~ there 18 a

strong connection between the uniförm'and the linear
structures. For instance 'we have the following theorem:

. .

If a Banaeh space 15 uniförmly hömeömorphic tö a Hilbert
space ,. then i t 15 linearly isomorphie to the Hilbert.

space; a theorem in strong .contrast to th~ theorem of

Kadec, that all' separabl.e Banach spaces' are homeomor-. .

phic. If' we consider" instead ·Ioeal unifo"rm .·st~uc'ture·s
. .

oi line.ar spaces, the·re are theorems which show that·

the ~ituation 15 in same case~ the ~ame as·for.topalo­
gical structures, in othe"r cases dli't-erertt. There does

not ·seem to eXist as yet any mani.I~·old theory.
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· . : Let'· E be .~an ' infinite dimen~i on~l, Banach . s~ace, let.

.... E= EO ::> E, ::> •. H::>~ ::> •••. . .

". ".~' be':a .decreasing sequ~ilce. o:f closed linear sub's:pa~E;t's",

~COdii:nEn = n. ~etX beaciosed ~nd bounded subset·
., ',' . ',", r '" ,

',' ", of E.· Cons~der,a (1-proper C . ·Fredholm map, r > 1 + ·l~df, .

:.:::.:f: E .. En such that 0, i f(X) .Using the' SDiale~Sard···

'.i'theorem one can bhoos'e a.regul!lr value .Jri~. o:f f close
to·O. Then M = f:- 1(Xo)is.afinite dimensional sub-,

': manifold of' E - ·X •. Using Neubauer' s me~hods' one' 9an
~." 'de.fine anormal burtdle v(M) 'together ,with 'a' triv1al~.. '

·lsation a.:",(M) .. M xEn inducedby d:f. This gives
.', '" rise' to an assignment in:d: f .... ?l bordism class of ·the
· '.. pair (:M.,a,) (= f.ramed· 'subman1fold).

,'.':J. 'de GROOT: Top'ological axioms 'for the Hilbert .cube .

Definitions. Two' subsets of a set ,are. called comp~rable

'~if one of them 18 contained in the other •. A faml1Y,of.
~. , t

',::" subsets of a·· s~t 18 called comparable; 11' t~o elements'
. of the ·fa~ily.are 'compa~a~le whenever there exist~.· a '

third eleme~t .in.the 'family whlch together with each

of the elements covers the set.
, ,

A, family of subsets of a, set 18 called binary if each
cover of the set, by ele~ents of the family contains
a subcover by two elements.

Re'stilts. It Iollows ,.fram a theorem by' Jo'el 0 'Connor

that a topologlcal sPCl:ce 15 a metrizable'.,contin~wnt

1ff 1t 1s Hausdorff, ha's, a countable (sub')base, 'has',

'. a·binary subbase and 1s connected.

••

The speaker proves that aspace 1s a metric cube~"iff

it is T" has acountable (sub)base, has. a ·binary,
comparable, subbase and 15 connected. Henc,e, ad~ing e.g.

either' the property of .infinite di~ensional;i.ty. or ',of

homogeneity characterizes topolo~ically the Hilbert cube.
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'.p~ de;"la~ HARFE: ,Symmetr1c·'.spaces and ','smooth Hl1bert
.. f ' manlfolds .:"."

. .

Mimy probiems eoneerning eomplete. smooth Rie~ann1an

manifolds' have been solved in finite .dimensions witn-
.~...... .

the help··· of. Elie Cartan' s 'elassifieation o~ .symmetrie :,'.
spaces. Sini~lar in.t'inite dimensional objects 'can hope~··.~

fully be" used ~in th~ same way". One expects '!~heir
. .

'classification to' result fram three steps:
1 •- classifieation pf relevant simple comElex Lie algebras;

. 2. - class",-fication of their real for~s.•
• ~ ~ I •

'.3.- classifiea~iori of eorresponding "sYmmetrie spaees" .'. ':
, Step one has been aehieved by J~R. Schue (Trans.AMS 95+96)·;

-.stept~o .follows essentiall'y as in finite dimension~;.

'-so fa,r, step .th~ee ,15 con.jectural .only •

.:>oneof thetyp1eal grQups given by step twois u(i2 ;L2C),

" i •e. the group of those unitary operators in i 2 of the ..

'. form (id. +. Hilbert-Schmi·dt). Maximal tori, Borei. sub-
'. '

~ groups and 'other .subgroups, and many-associate~ homo-.'
:ge~eous spaee~ work essentially asfor SU( r-) • In parti~ .

:, cular, ',the assoc~ated Grassmann~ans'give smoo~h mani-
'.' ,felds as models ,cf' classi.fying spaces :for' the classical .

"
, ".....•......

...'. ". '

'.> groups. '.

Hope.fully, one of the out~uts of.. that study will' be a·

better underst~nding of the behaviour of geodesics' in
~inflnite'dimenslonal geometry.~

co
. ,

,D.W. HENDERSON: ·What should infinite~dimensional

'topologists'do now?

Sinee the theory of (Co_) infinite-dimensional ma.nif()ld~
has been, developed to a ~airly c'omplete state, I -phink , ~ 7
.' .

that.we infinite-dimensional tbpologists c~~.very pro~

'.fitably lo:ok at applicat~ö~s o.! the. theory. The.se appli­

cati.ons .in turn should. give us ideas as to addit.ibnal

, structures which could be usefully placed on infinite:­

dim'ensi·oI:lal mani1'olds.· A's an exa'mple of applica~ions

·to·topology we have the fol~owing:
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· 'Theorem. Le·t X and X' be complete ANR's·(for.met:ric

spaces) andlet Ac:: X andBC: X' beclosedsubsets.
'If there are 'homotopy equivalences' f' : .X .... Xland. "

f:A -B such that f 1s homotopic to f'IA in X'.,

then the quotient spages X/A and X'/Bhave the same

h~motopy type.

This theorem can,beproved by well-lmown,homotopy­

theqretic techniques in the case that' the pai~s .
(X',A) and (X', B) have. the homQ.topy e~tenslbn property'

.. ,'with .re:?pect to all spaces. However,. if. th~ homo·topy
.. extension property is, not satisfied, thenonly infinit~- e
~imensional-manifold techniques appear to give a·proof.'

G. JAMESON: Which topological linear spaces are normal ?"
. A '

Som~ TLS are not norma~·,. e.g. R , ~here, A 1s uncount-

able.A Lindelöf TLSis normal (in f_act" paracompact) ,

sin,ce every TLS 15 regular. Two classes ,of Lindelöf TLS

are:

(1) Spaces where the topology 15 smaller than a,
separ~ble,metrlc topolocy,

'*(2) Banach dual spaces with the weak -topology •

•. .. Let (X, Y) bea separated dual pair. Let "(Y{ )}denote , •
the ,weak'top~logy induced on X."by,Y. 'If ~- 0 1s

" a(Y)-Lindelöf, then Y 15 o (X)-separa,ble • Proof: take

a countable subcover from {x: y(x)'f. o} .' (y E Y).
Hence if.X is. an inseparable locally' convex space, ·then

X*-{o} is not a(X)"';'Lindelöf (though x: ,is, by (2)~'
hence points are not negligible ill (X , a(X) ») • .
Cörson (1961) sh6wed th~t tor a Banach space wlth its

,weak topology, paracomp~ct 1s equivalent to Liridelöf.·.

He-also showed that m 1s ~ot normal in 'its weak 'topo-

,logy, but·a more d~rect proof would be welcome (Sug~eßtion:

use Whitley's' technique, Amer. Math. Monthly, .196'6) •.

Ot~er problems: find anormal TLS that 15 not para-
'~ompact.. vfuat about products?
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K. JÄNICH: Results'of U.·Koschorke on'pseUdo-compact
subsets·of infinite-dimensional manifolds

De.finition (R. Palais): If ~'is an atlas of a"Banach
mat?i.fold M,. then 'the set $(M,lI) of all finite Unions
of sets t~1 (A), whe'~e',: U ... 0' 1s in ~1 and A E Ci iso

closed and bounded in the model space, 1s called a
, .

*~structure for, M. :In many cases there 15 some.· natural-·,
choice for an atlas cf a manitold and hence for a"

.-st~cture. Thet-sets (or pseudo-com2act sets)a~e..
playirig in a certain sense the same r:ole as the compact

sets in the ~inite dimensional case. In particular,
~here' i.'s a' .sensible 'nation of "compactifying" a t

Hilbert w-manifold by realizing it as the' interior
of a W,;.,manifold· with boundary. Theorem 1 1s a classi­
ficatiop theorem I,ar suqh mock '''compactifications'' "

. .

roughly saying that a $~manifold with boundary iso
·...determined by its inte'riör. An.other interesting aspect

.cf pseudo-compact sets ·is that some w-manifolds ha~~ a
"p~eudo-compacta deletion property" (PDP);. ,The'o'rem 2

. states that certain',section-manifolds of finite dimeri­
siqnal bundles da' have the .PDP, a fa.ct. which seem.s to

have same relevance in'the theory of non-linear'elliptic
'differential operators.

G. NEUBAUER: Survey of recent results on the homotopy
tyPe cf· .linear .groups

In the past year c6nsiderable prog~ess bas,been ac~~eved

in the inyestigation cf the homotopy structure af'linear'

groups in Banach spaces, mostly du~ to oB.S. Mitjagih .

and his co-operator~. '(,Btill~ Ac. Pol. 18 (1970') '27-33,

213, Fupkc·. an~l.· i. ego prilot. 4' (1870) 6i-72, Uspehi

Ivlath. N. 25 (1970) no~5, 63-106) 'They ,have 'shown that

a large number'of different Banach' spaces have con­
tractible linear groups, among them lO3, LP (0, 1 )

(1 ~ p ~ co), C(0, 1)-.; sP (operator ideals of tI ~P ·-~race
j 0 p

c,lass','.) etc. They have further LS,lv"en new °examples of
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homotopically non-trivial "iin~ar 'groups', among thes'e'
GL(Jn ) which has the homotopy type of GL(n)" (J the:

.James sp·ace) •. The :,contractibil~ty.theorems make use' o~·
an abstract· scheme modeled on theproof for GL(~~) .. · .....

" R.- 'RAMER: "Infinite exterior products" and forms "

. .

. ,··It 1s possible..to construct 'finite co-dimensiQnal

.:. exterior products of certain types of Banach spaces.·

For infinite dimensional manifolds adm~tting a· re- >
. fined FredholIil structure of a certain type, exterior.·

~ . forms of the finite codimension c~n be.de~ined•

. . ·H.·...Ch. REICHEL: Über nicht-arc,himedisch topol.ogisch·e­

strukturen

',Der Vortrag geht von,n.-a. normie~ten Räumen über n.-a.
bewert~ten Körpern aus, streift die Theori~ der soge-,
nannten V-Räume und behandelt schl-ießlich die n.-a.

'strukturen vom rein topologischen "Standpunkt aus~ ~r

gibt einen kurzen Überblick über die wichtigsten Eigen­

, schaften n. -a. metrischer' Räume und n . .:..a.. Analoga zu ,",

.·~len be~anntesteri Metrisierungssätzen·. Einewlchtl~e'-

Verallgemeinerung ist die Theorie der n.-a. uniformen •

Strukturep,·. Die.se werden topologisch durch 'den Sat'z

.' von M'onna charakterisiert. Die Frage nach topologischen

(nicht metrischen) Eigenschaften, die die strenge Drei­

e·cksungleichung ,kennzeichnen, wird durch dies.e Verall-
. .

, .

"'ge~einerung aber nicht gelöst. Es gibt- n.-a. uniforme

,Räume, die metrisierbar aber nicht n.-a. metrisierbar
sind. Hingegen läßt sich zeigen: ein m~trisi~rbarer

Raum ist genau dann n.~a. metris'ierbar, wenn er -eine

Basis {Mn} besitzt"mit folgenden Eigenschaft

M n Mß= ~ v l\1 "v M
S

für alle Ct, f:!'. Die'-sesogenanntenn n ' .
n.-a. topologischen Räume werden im.Vortrag kurz
charakterisiert.
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K. UHLENBECIC: Intrinsically Bounded Sets in Manifolds:·

of Maps

The concept o~ intririsically'~oundedsets in Banach
manifolds· of sections .cf a fiber bundle extends. ·the

, .

concept of bounded sets in 'linear spaces and is ~se-

ful in applications. Let n:E ~ M be a fin~te di~ensi-
. - 0 - .

anal fiber bundle, M compact, i:r(M,R) c C (M,R) a

space cf functions J:' the i.mbedding i completely, conti-
. .

·nuouS. If r 'satisfi~s the axioms of Palais,·then

r(E) is a Banach manifold. If f:, E ... E t ·i's a C
m

: fib~r",

preserving map, then composit:1;on by f: r(f):· r(E)' .... r("~·.t,.)

is a Cm
m~p of Banach manifolds •. Examples are

r= Ck , Co., rPk (pk > dirn M). .

Definition: S S r(E) is intrinsically bounded (1.13.),

if S 1s relatively cornpact in CO(E) and if for any
, ,

open i'mbedding "1 S E, any subset 'of, S which,. 15 bo~ded.·

in CO(TJ) isbounded in r(11). Several equivalent pro- .

perties are !?iven and the',map r(f) aboye maps' I.B.sets'·

to ·I.B·.sets. If in addition, the unit b'all. or r(M,R)
" .' . 0, .

is compact in the weak topology, the C topolOgy end

the weak topologyarethe same on bounded sets in r(~).

This can be used to define a weak topology on r(E)
with the 'properties that r(f) 15 weakly continuous and

. '

the closed I.B.sets are exactly the weak compacta.

J • E. ':IEST: Factors of the· Hilbert' cube and Ilil"bert space· ..

Four new theorems were .announced, and proofs of the las~

t,~o belo\\T ."\vere .discussed i~ outline" (Each fa·ctor OI

the Hilbert cube 1s a ,!actor of H11bert space).

Theorem 1: If f:X ~ Y 1s a map between.Hilbert cube

factors, 1ts mapping cylinder Mf 15 ~lso:a Hilbert cube

. factor. Moreover, the natural retraction g:Mr ~ r has

.. the property tllat g x j.d:Mf x 0 -. Y x Q. is a uniform'

limit of homeomorphisms betw~en Mf x Q a~d Y x Q. "

(I-Iere· Q is the 1111ber··t cLlbe).
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Theorem:2: The 'space of subcontinua ofa: dendron<D!s
'.:.:':. a Hilbertcube 'fact<)r' which i~ a Hilbert cube 1·f the

;' •. :. I I •

b,ranch poii1~S of:, ,n are. dense: in D.
· ..", . ~ ~ .. .

',":'Theorem 3: The :s~aceo~'allnon-vo1d clösed. subsets. of

1?he unit 1nterval [0,1 J is a' factor of i;heHilbe·rt· cube ~

:::. Theorem 4: I~ X is the space of counta'bly many' c1rcles . .
. ......:..•. inR

2
. converglng to t~e1r common. point X

o
.' of ..'tangency,

.' then .the space of closed subsets of X contain1ng' x
o

:.. ' .;. is a Hilbert cube. ( In( 3 ) .end (4), the topology 1s. ·
•. ·e, 151ven by the. Hausdorff metric). . .

~·.".H. Y. WONG: Homemorphi~ms o~ In~inite-dimensional Bundles .....
;.. ':P,~ .' !

·,'.> We studyvarious properties ·of fibre-preserving homeo~'
~·":~'.mOrphlsnis (di~~eomorphisms)ona bundle ~: .E - B, (jf .

'.,·"'whiCh two major aspectsare' considered: Isotopy deletion' ". ·
o~ subsets and extension of fibre preserv1ng homeomor-.

:'.' phisms on,' E.' .

,,+ ~.' • ~

: Theorem. Let g:' E - Bbe a buildle overbase space B.a
. "., . '. CI:)

locally finite simp11cial complex with fibre F =R .

.' (countaQ~Ce"infinite productof reals). Then a closed
: . set K ·ir( E can be strongly dele:ted from E at the enc;l

'<'01' ae;(bundle) - 1sotopy 11' and oilly if K n ~-1 (b) .is '.'
· aZ:"set in each g-l (bL
'.

·:'·Theorem.'(Smooth deletion). Letg: E ~ Bbe a CClO";'bundle
' ,', .' '. CD' . : .

..•.. over base space B a C -manifold with fibre F' an infinite-"
::·~.dimensional C

ClO
-Hl1bert manifold. Then everylocally" ..

" closed ,locally compact subsetK 01' E can be strongly
:;'CClO-deleted fr~ E at the end of a ~-isotopy.

:. Theorem •. (lifting ).Le:t .~: E - B be a bundleover

:: Hausdor.f~ space B w1th ~ibre F an. AR •. Let K be a- closed. . . ", .' -1 . "
. subs~t o~ E such that K n ~ (b) is homotopy negligible •
:.in each ~-1(1:».Suppose (T,L) is'a locally finitesimpli­

eial pai~, and ~o: ITI' ~B is·amap~ then f
6

6ari be

lifted to a map o~ ITI into·E'K if and onlyif foliLI
can be lifted toa map 01' ILI. into E'K. Variousre-
sults on extending homemorphisms in E are· oh+o ~ "',.,~

                                   
                                                                                                       ©



- 13

R. Y•. WONG: The HyP·e;'sEace ·of the' closed·linit Interval
is homeömorphic -to the" Hilbert cube ,-., "'.

The. hyperspace s:pac~of the closed unit interval ,.15

the space. cf ·all.closed subs~t~ ~f ~ =-[0,1J with the
, '

Hausdorff metric.· West recently',proyed ·the folloviing
co ~ I'co ' ,

. Theorem~ Theorem 1;: I x20, 1 !!!!.1 (homeomorphic to),
where 20 , 1.·= {K E 21 : (0,11 c K} •. It f.o~lows from.
this and some known results of-J.West that we have
Theorem 2. (2~ l)CD !!!! Im. ·Using West I 5 Ip.terior Appro:";·:.
'..' I . I CD ,e .

Xlmatlon Le~a, we show Theorem 3. 22; 1.~. (20 ,1) ~ I.
But since ~ is the double cone of 20 ,1' we have

.Theorem 2 ~ Q~

S. F. WONG: The -t.opologi.cal degree cf A-proper -maps.'

A class of maps", whic~ has' proved 'very useful in t~·~.

study 'cf solutions of' eertain equation~ in' funet'ional

. analys·is, .i5 the class of A~prop,er (approximati'on'

prop'.er) maps' intr'oduced by W. V. Petryshyn. This class,

isa generalization of maps ofthe type I + Compact
and' in' the linear case i t turns out to be Fre.dholm .'

. .

map~, of non~negative index.

If X and Y are Banac~ sp~ces each having filt~atlon of'
, .

oriented finite dimensi:onal subspaces (Xn l and (Yn l

respectively and projections Pn: Y - Yn thena map f

;from t~e qlosure of an open b~unded set G .t·D Y 1s
A-proper if the existence of asequence.(~ E G n Xn l

such that·Pnfxn converges to an element y of Yimplies
the existence of a s~bsequence ·(~.1 ·suCh that·
lim·~· =.x and fX: =. y. . J .

j
.. . ~

For this class cf maps, a topological degree can be
-defined which coinsides .with th~ Leray-Sch'auder degre'e

whendefined. Also, it seems to be somewhat related to
D.Elworthy and A.Trom~'s ~efinitioh of degree- for

~o-proper 'maps.
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K., JÄNICH: Report on a disc.ussion on problems. of
. .

teaching m-dimensional topology

, T~re~ diffe~ent types of· cour~es'"in ·CD~dim"en~l,o~al.:·

',:'.'-topology have been discussed:

" " (a).
': ,

. (b)

"(c) .'

Set theoretic m~dimensional topology

TopologY,of ~dimensionalCo-manifQlds

C)-dimens·iorial, differential' topology

(a.,): R.D. Anderson rep.orted on his course i'n .set

theoretic .1nfi·nite~dimen'sion8;l topology,' which is,

directed towards rese~rch rather than', covering a

,large area'. He uses the methöd of R. L. ,Moore t 0

, ,present t~e, 'mate~ial in ~ way in -Which the students
can find all the pro,ofs by themselves, thereby deve":'

. loping the 'necessary self-confidence and the .tec,hniql.-\es "

,for öwn work "in th'is f!eld. Anderson s'tarts. with the

Hilbert cube rather thanthe Hilbert,space, emphasizing

. intuitive geometrie thinking,' at first." The stud~nts are

.supposed to' have a background of about one or two years .. ;
~of topology and t.o have had some ~on-sophisticated

functiona~ analysis.,

(~): "C.Bessaga ~ave an.outline ,cf a one~ye~r course
on C.o....1.nfinite dimensional topology he plans' tö give,

at Warsaw in,the coming a~ademic ye~r~ Students are
supposed to have ,a good background in functional ana­

lysis; So~e topological taols (co.vers, partitions of.
, unity" siniplicial complexes; microbundle theory ~ will',

be included where needed in the course. The' course. ,

. .

starts with some intuitive geometry on Frechet,man~folds,:

Wong I s "switching c~ordin~tesIf and appl·icatiöns •.Next

follow the closedembedding theorem and related't6pics,

then the stability theorem, the open ~~beddingtheorem

and finally the' classification of manifold's by h~mötopy."

The rest of the time 'will be devoted to the, topology of ".

linear topqlogical spaces an4 the Hilbert cube.,
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.. (c) Mai.nlY basedjonsuggestiD~s by.D·. Elworthyand

K..Uhlenbeck, a te~tative .plan was set ~p~or a.'· one~
semester course in cm-infinite dimensionai-topology .

with appli~ations·. The topicscouid bei m-dimens-ional'
.. manif'olds (function manlfolds 'as ~xamples), Morse theory·

and applications to geodes~cs,'G(E), t (E), Gc (E),-' _- _

Leray-Schauder-degree and applications t6 rion-linear
. ,

. _ equations .

", The course (a) and (b) are one-yea·r "cours~s. ·They.

'. ". . contäin several cf the more re'cent results and bring

. studentsto th~frontier of kriowledge.Course (c) 1s _
. - '•.•>.' lntended as .a one-semester course.and does' not include" -.,.

".

~e's~arch materi~l of the last few years. It could be"
..- "'- followed: bya. course -covering these DlOre' recentde-
".." .' velopments.

:".".. ..

" i

. ' ~.
.~ .' . . ~:::

:<; G~. Neubauer, Konstanz. --, .
• '.:~ .:" .. '. +.
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