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This eonferenee on Banach spaees was organized by Professors
B. Fuchssteiner (Paderborn), J. Lindenstrauss (Jerusalem) and
A. Pelezynski (Warsaw).
Unfortunately, due to sickness, Prof. B. Fuchssteiner and Prof. J.
Lindenstrauss had to caneel their participipation in the meeting.

49 mathematieians from 17 countries attended the eonferenee and
contributed in lectures and many diseussions to the suceess of this
meeting.

The scientifie program included 33 lectures on various topics in Banach
space theory sueh·as isomorphisms on Lp and C(K), operators on LI'
operators on finite· dimensional Hilbert spaees, extreme operators,
norm attaining operators, operator ideals, invariant subspaees,
fixpoints of non expansive maps, Darboux integrct>i lity, invariant
funetionals, interpolation, isometrie theory of duality, transfinite
duals, uniform approximation property, K~eonvex;ty, tensor produets,
uniqueness (up to a permutation) of uneonditional bases, weak
compactness, subbushes, martingales, HI , H~, LI/H I , finite dimensional

subspaees of L -spaces, embedding of 'Ik into finite dimensionalp.
spaces, Banach spaces containing 11 (T), lip5chitz and uniform
classification of Banach spaees, measur'es, smoothpoints and
smooth nonns.

Furthermore, a problem session was held where open questions from
various areas of Banach space theory were posed and discussed.
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D. E. ALSPACH: Small into isomorphisms on Lp spaces

If T is an isomorphism of Lp(IJ) into L (v), IITI~I' IIT-111 is a

measure of the size of T. In particular if
P

IITII · IIT-1
11 is near on:: then

T is said tO.be small and at least in one sense like an isometry. We
show that smallness in fact guarantees that T is aperturbation of an
isometry. Precisely: For each P, 1 ~ P < 00, P * 2, there is a function
'[ : [0, E) -+ [ 0, ö) such that i f T isan isomo r ph i sm ~ f LP( lJ ) ; nto
Lp(v) with IITII· IIT-111 < 1 + s, 0 < s < c, then there is an isometry Sa
of Lp(~) into Lp(v) such that IIT - S\ I < T(S). Moreover ~

1i m+'[ ( s) = O.
s-t{)

J. BATT: Weak compactness in'the space of Bochner integrable functions.

The aim of the talk is to give necessary and sufficient conditions for
the relative weak compactness of a subset K- in the space
L1(lJ,X) of Bochner integrable functions o~ a finite positive measure
space with values in a Banach space X. A unified approach leads to
(partial) extensions of results of BOURGAIN'S and DIESTEL'S. Other
new results on weak compactness are based on a chara~terization of
conditional and relative compactness in the topology
a(LI(lJ, X), Lco(lJ,.X'» forwhich we show that the notions relative
compactness, relative countable compactness and relative sequential
compactness coincide. Specific examples and counterexamples are given.

B. BEAUZAMY: Invariant subspaces for Cl. contractions in
Banach spaces

We study Cl. contractions on Hilbert spaces, that is, operators
sati'sfying IITII = 1 and Tnx +O,n -+ CXI , V x * 0,
from the point of view of the existence of invariant subspaces.
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5.F. BELLENOT: Transfinite duals

Let X be a quasi'- reflexive space of order one and let ~ be its
w-th dual. Then 'I! IX has a neighborly basis. Conversely, if Y
has a neighborly basis, then (under slight restrietions) there is an
X with ~/X isomorphie to Y. In particular, there are spaces
X, Y so that WJ ~ X{BCo and 'F ~ Y a}"ll'. Define s(X) to be the
smallest ordinal a so that Xa is non-separable. Then
{s(X) : X separable quasi-reflexive space of order one} = .
{w +1, w+2,. 2w+1, 2w+2, w 2+1}. The structure of '? IX for general
non-reflexive X may turn out to be useful to know. Indeed, if all
such ~/X have uniformly complemented l~JS, then so do all Banaeh

spaces. A partial positive resultsays if X2/X is a non-trivial reflexive

space, then X häS uniformly complemented l~'s.

ey. BENYAMINI: 5mall inta isomorphisms between spaces of
continuous functions

A we11 known theorem of D. Amir and M. Cambern says that if T 'is an
isomorphism of C(K) onto C(5) with IITII· IIT-1

11 < 1+E

for same 0 < E < 1, then C(K) and C(5) are, in fact, isometrie.

Thei r proofs show that i f 11 f 11 s 11 Tf 11 ~ (1+€) 11 f 11 for all
fEC(K), then there is an isometry W:C(K) -+ C(5) with IIT-wll ~ E.

We generalize this result to into-isomorphisms, and prove that if K

i s me tri zab1e and T: C(K) -+ C(S) sati sfies 11 f I I ~ I ITf I I ~ (1+e:) I If 1·1 ,

then there is an into-isometry W ','lith IIT-wll ~ 3E. If K is not
assumed to be metrizable, the result is no langer true. The novelty of
the proof lies in the construction of a w*-continuous nearest-point
map from C(K)* onta its unit ball.

s. V. BOCHKARIEV: On uneanditional co~vergence

In this report the fallowing resul ts were proposed.
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Theorem 1. There exists an unconditional basis in space H1,
eonsisting of the trigonometrie p:>lynomials Pn(x), such that
degr Pn(x) ~ 2n.

Theorem 2. Let p(k) be an increasing sequenee of numbers such
that r 1 Then there exists aOsequence {G<} such that

KPTKT
r Ck

2
p (k) < 00, and there exi 5 ts arearrangement o( k) of the

natural numbers such that the series r Ca(k) Wa(k) (x) diverges
almost everywhere.

Theorem 3. Suppose that the modulus of continuity w(o) satisfies
the eondition" ~ w{f,)/n 110gn l = ~. Then there -exists a continuous

n=2
function f(x) E HU), f(x)·....., r Ck wk(x), and the~e exists a

k=l
rearrangement o(k} of the natural numbers for which the series

rCo{k) Wo(k}(x} diverges almost everywhere .

. J. BOURGAIN: Some new Banach space propertiesof Hoo

We study projeetions, unconditional decompositions and certain
topological sequence properties of the span Hoo(O) of bounded
analytic functions on the disc.
If E is a finite dimensional complemented subspace of Hoo , then
E contains uniform t~ - copies, where n ~ dirn E. If moreover
E has an u"7onditional basis, then E....., tOOdirnE. If E is infinite
dimensional and eomplemented, .then tooc. E.

It was known that H
oo

""" mtooH
tD

• In faet there are only unconditional
deeompositions of Hoo in i

oo
sense. H

tD

has Ounford-Pettis property
(and also all duals), (H

oo
)* is weakly sequentially complete

(and also the odd duals) and Hoo has Grothendi eck property
(as well as the even duals).
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J. BOURGAIN, P. CASAZZA, J. LINDENSTRAUSS and L. TZAFRIRI:

Banach spaces with a unique (up to a permutation) normalized
unconditional basis

It is known (Lindenstrauss and Zippin), that (0,1 1,1 2 have
a unique uneondi tiona1 bas i s· and (Edel stei n and Woj taszezyk)

Co ~ '1' Co a 12, '1 m'2' Co m 11 m'2 have a unique
(u.t.a.p.) uneonditiona' basis.

We show: (1) (L m12)c ' (L G) 12)c ' (r m'1) (L G) ln1)c '
o 0 eo 0

(L Q) 12), '. (L m,~) 1 ' (L Q) cO)l ' (L mln)l have a unique (u.t.a.p.)
1 I I ~ 1

unconditional basis; (2) (L m11)1 (I: Q) 'i)l . (I: m1:), , (I: m co)l
- 2 2" 2 2

do not have a unique (u.t.a.p.) unconditional basis. Direct sums
and finite iterations of the spaee in (1) also have this property.
Re1ated resu1 ts are given.

F. FEHER: Weak-type interpolation on Banach function spaces

The interpolation theorem of M. Riesz/G. Thorin states that any linear
operator T which is simultaneously a bounded operator from Lp. into

1

Lq (i = 1,2; L , L Lebesgue spaees on (0,1), I S Pi' qi S ~)
i Pi qi

is also a bounded operator from Lq provided I/PI< l/p < 1/P2 and

l/ql < l/q < l/q2·

The purpose of this talk is to generalize this theorem to the following
setting: (1) The Lebesgue spaces of funetions on (0,1) are
replaeed by rearrangement invariant Banaeh funetion spaces of lJ-mea­
surab1e funetions on 0, where (n,L,~) is a 0- finite measure space
with a nonatomie measure . (2) Linear bounded operators in the
hypotheses of the theorem are rep1aced by sublinear operators of

weak type. (3) The conditions I/PI< l/p < 1/P2' and
l/ql < l/q < ~/q2 are replaeed by conditions upon the Boyd indices of
the r.i. spaees involved. As a tool, the Luxemburg representation of a r.i. space
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is used as well as two integral operators. On one hand these opera­
tors are closely related to the Boyn indices and, on the other hand,
to the Calderan operator of the respective interpolation segment.
Finally, some app1ications are given.

T. FIGIEL and S. KWAPIEN: Discontinuous invariant functionals

Let (E, 1I· I I) be asymmetrie Banach sequence space, i.e.
110N) ~ E ~ l~ON) and, if fEE, then f· n E E and I If·nl I

for eaeh permutation -n of IN. Assume that E is solid, i. e.

if fEE, 9 E 100 ON) and Igl s Ifl, then 9 E E.

Ilfll •
Definition. A linear functional $ E E

ep E Inv(E), if

ep(f ·n) = q,{f)

for fEE and eaeh permutation n.

is said to be invariant,

For f E 100VN) we define f 9 hElm ON X~)

by (f Q h) (n, m) = f{n)/m.

Theorem 1. Let E be as above. TFAF

a) Inv(E) = {O},

b) if fEE, then f A h E E ON x IN),

c) the lower Boyd index PE > 1.

Jheorem 2.

*If E = lp' 0 < P S 00, then Inv(E) c E if and on1y if p * 1.

In the 1ecture same of these results were proved and their analogs
for symmetrie function spaces on [0,1] were discussed as welle
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G. GODEFROY: Isometrie theory of duality

The main problems of the isometrie theory of duality are the

following: existenee of preduals, unieity of rreduals,
smoothness properties of duai norms, inversion of the functor (*)-. By
e1ementary methods, one ean show that many Banaeh spaces are unique
preduals of their dual, and then you ean inverse the functor (*) for

bijeetive isometries of E*. We can better the known results about

lass of smoothness and strict convexity in duals of high order, and

obtain necessary and suffieient conditions for a Banach space to
be isometrie to a dual space: asan example, an Asplund space is a dual

space iff it is l-complemented in its bidual.

R. HAYDON: Some more about Darboux integrability in Banach spaces

At a previous Oberwolfach meeting (Funetional Analysis, October 1980),

A. Pelczynski spake about same results, due to hirnself and to

Ge da Roch Filho,concerning Darboux operators and Banach spaces
with the Darboux Property. I present here an extension of one
of these results and a caunterexample to a natural conjecture in this area.

First same definitions and basic results:

Definitions. Let f: [0,1] ~ X be a baunded function, taking values

in the Banach space X. We say that f is Riemann integrable if

there exists x E X such that for all t > 0, we can find a partition
of [0,1] into intervals T1, ... ,Tn such that

Ilx - ~ m(Ij)f(t.)11 < t for all choiees of t j E Tj .
j=l J

We say that f is Darboux integrable if {t E [0,1]: f is not

eontinuous at t} is a null set.

For any X, if a function f is Darboux integrable then it

is Riemann integrable. We say that X has the Darboux Property

if the converse ho1ds for X-valued functions.
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One natices that Co and 1p (p * 1) da not have the Darboux
Property. For if we let (tn) be a sequence dense in [0,1],

and define

f(t) = 0

(the nth vector in <the usa1 bas i s)

other va1ues of t,

we find that f is every where discontinuous a1though it is
R-integrab1e ~ith integral o. One can show simi1arly that if X has the
Darboux Praperty then every spreading model of X is isomorphi c

to 11-

A Lennna due joi ntl y to the au tm rand E. Ode11 shows tha t a "badll
function of the above type exists for every non-Darboux space.

Lemma. Suppose that X fai1s the Darboux Property. Then there
exists in X a norma1ized basls sequence (xn) suc~ that the function
f defined by

f((k + 1/2)2-")

f(t)

=x
2n + k

= 0 (t not a dyadi c rati ona1)

is Riemann integrab1e.

The fo110wing theorem extends a resu1t of Pelczyr.ski and
da Roch Fi1ho from the c1ass of subspaces of LI to the c1ass of
IIs tab1e" spaces, recently introduced by Krivine and Maurey. There
is a similar result forDarbou.x operators on stable spaces.

Theorem. For a stable space X, the fo1lowing are equiva1ent:

a) X has the Darboux Property;

b) X has the Schur Property (every weakly convergent sequence is
norm convergent);
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e) every spreading model of X is isomorphie to 11.

, The on1y new part is the implieation (c) ~ (a); it was remarked
above that (a) ~ (c) for arbitrary X,_
and (b) ~ (c) for arbitrary X too; the implication

(c) ~ (b) for stable spaces is a resu1t of S. Guerre and
J. -Th. Lapre s te.

It was shown by.da Roch Filho that the Figiel-Johnson version
of the Tsire1son space, usually cal1ed T, has the Darboux
Property. Since T is reflexive, (a) does not imply (b) in general.
The föllowing example shows that (b) does not imp1y (d).

Examp1e. There is aspace X (a "somew hat Tsire1son - like tree ­
spaee ll

, in fact) whi eh has the strong. Schur Property but not the
Darboux Property.

R. C. JAMES: Subbushes and extreme points in Banach ~paces

An asymptotic subbush of a bush B is a subset Ba of co(B)

which is a bush and for which there iS a one-to-one correspondence
with a subset of B that preserves partial ordering and for which
1im 11 xn -ynIl = 0 i f same branch of Ba canta i ns· all
{Xn}, xn is in the nth co1umn of Bo~ and {Yn} is the
sequence of corresponding members of B. It is shown that if
B is an asxmptotie subbush with separation·constant t and
o < t < E, then there is an asymptotie subbush for which no
te-ball eontains-more than finitely many bush elements, and an
asymptotic subbush for which all wedge-intersections out branches
are empty. These imp1y the Huff-Morris (and Bourgain) theorems that
a Banach space has the Radon-Nikodym property if each bounded
c10sed (weakly closed) nonempty set has an extreme point, and also
give serious restraints on the nature of any counterexample for
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the conjecture that KMP implies RNP.

H. JARCHOW: Hahn - Banach extensions'for'ideals of operators

Let [A,a] be a completequasi-normed operator ideal in the sense of
Pietsch-. A Banach space Y is said to have the A-Hahn-Banach property
(A-HBP) if for every choice of Banach spaces E,F with E c F every ~

S E A{E,Y) extends to same ~ E A{E,Y ll
) such that a(~) ~ Cy . a(S),

where Cy is a constant which depends only on Y. By using Pietsch-Persson
duality for operator ideals it can be shown that Y has the A-HBP
if Iy E [A . A~ inj]~; the converse holds at least when YI has the

metric approximation property. Here A~ is the ideal which is conjugate
to A in the s·ense of Gordon-Lewi s-Retherford, and Iti nj It refers to
the formation of the injective hull. For same cancrete ideals A,
this allows an easy determination of the spaces with A-HBP.

B. S. KACHIN: On certain properties of operators in a finite
dimensional Hilbert space

Let w = {Xj}j~l be a sequence of unit vectars in a Hilbert space.
We say that w is {3,2)-orthogonal, if whenever
1 5 jl < j2 < j3 ~ n, two of the vectars x

J
., Xj , Xj are orthogonal. ~
123

In the lecture we presented same properties of {3,2)-orthogonal
systems obtained in a joint work with S. V. Konyagin. This
problem is related to some extremal problems for trigonometrical
polynomials' with a prescribed spectrum.
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N. J. KALTON: An example of a symplectic Banach space

We give an examp1e of a Banach space X and a symplectic form
n on X so that X cannot be sp1it in the form X = Mm N
where n vanishes identica11y on both M and N. This answers
a ques ti on rai sed by Wei ns tei n.

The e xamp1eis the space Z2 i ntroduced by Ka1ton and
Peck in 1979, with its "natura1 11 symp1ectic form.

This work was joint with R. C. Swanson.

s. V. KISLIAKOV: Cotype properties of L1/ H1

Let CA be the disc algebra. a) If T E L(C;, 12) and rank
T ~ n then 1T 1(T) ~ C(logn) I ITI I. b} 1fT E L(CA'Lp), 1 ~ P ~ 2
then n2 (T) ~ C(logn) I ITl I provided rank T ~ n.
c) The space C~ is of cotype. q-Ra~emacher for every q > 2;
moreover for the cotype 2 constant defined by n vectors we have
the inequa1ity K (2,n)(C;) ~ C logn.

HEINZ KUNIG: An extended Mooney-Havin Theorem.

The "c1assica1 11 Mooney-Havin theorem (about H
OJ

on the unit' circle)
had been extended to the abstract Hardy algebra situation (e.g. in
the sense of Barbey-König, Lechere Notes in Mathematics Vol. 593)
independently by Barbey and Cnop-Delbaen; they obtained the theorem
in the case that the set M of representing functions of
~: H~ ~ is o(L1(m), L~(m» compact. In the present talk it is
shown that the methodical idea of Cnop-Delbaen can be carried further
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and leads to a perfectly general result. Define S c H' to consist
of the A E H' such that

Ve > 03C(t) > 0 with IA(U)I S tl lul I + c(t) 8 (lul) Vu E H.
Lco(m}

I! 1 1
Its is always L (m) /H c S, and L (m)/H = S if M is
weakly compact. The idea of Cnop-Delbaen then gives the

Theorem. Let A E S (n = 1,2, ... ) be such that lim A (u). n fl-tco n

exists Vu E H. Then Ve > 0 3 C (t) > 0 with

IAn(u)1 ~t Ilull· +c(e) 8 (lul)vuEH and n~l.
L<O(m)

Corol1ary. S is always weakly sequentially complete. In the
case that M is weakly compact this is the Mooney-Havin theorem.

HERMANN KUNIG: Trace theorems, resolvent estimates and
eigenvector completeness

let Ai be operators on a complex Banach space with I/i - summable
approximation numbers, i =1, ... n. Consider the operator polynomial
. n n-1

p( A,Ai ) : = AI - A Al .... -An. Then (as for n = 1)

{A E I P(~,A.)-l is not invertible} is a null sequence of
1

eigenvalues Ai. It is shown that L Ai =tr(A1), generalizing a
i

result of Sigal.

The linearization method of the proof can be used to derive a result
on the completeness of eigenvectars of the operator differential
equation y(n)(t) - A1y(n-l)(t) ... - AnY(t) ~ 0, y:[O,I] ~ x.
A sufficient assumpt;on is e. g. A. = T. 81

, i = 1, ... n, where
Ti are compact maps, and B satis~ies laj(B) =0 (flip), .

p ~ 1 and 11(1- A 8)-1 1 I is bounded as I AI ~ co outside
of a suitable domai'n consisting of sectors of angle less than TrIp.

•
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D. R. LEWIS: The distance fram subspaces of Lp-spaces to 1 n spaces
r-~--

Theorem 1 I f 2:s p < ." 1/ p + 1/q = 1 and ~ C lp ( ll) isaoy

n dimensional subspace, there are maps u:'q ~ E and

v: Lp(~) ~ 12
n such that vu = inc1usion, I lvi I ~ 1 and

2
I lul I ~ cp (log n)l- /p; further, the norm of u on '2" is at

1/ 2 - 1/p
most n

~ Theorem 2 If i:s r :s 2 :s p <." 1/ + 1/ 1
p q

and E c Lp(~) is n dimensional, then

(10g0)1 - 2/p 0 I/ r - 112 , if

2/ r : 1 l/ l _ l/p
(logn) n , i f

l:sr~q

q :s r :s 2.

Simi1ar resu1ts hold for 1 < P ~ 2 and 1 < p ~ 2 ~ r ~ 00.

o
A. LJMA: Extreme operators on Banach spaces

Let X be a Banach space and let B(X} denote the unit ball in the
space of bounded linear operators on X. We sha1l discuss the problem:
Which spaces X have the property that every extreme point of B(X)
maps extreme points of the unit ball of X into extreme .points.

·W. LUSKY: Aremark on rotations in separable Banach spaces

We show that for every separable Banach space X there;s a separable
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Banach space Y~ X and a contractive projection P Y ~ X
such that Y has the following property:

There isa dense subset 0 of the uni t sphere of Y such that
for all x,y E D there is an onto isometry T : Y~ Y with
Tx = y.

s. HEINRICH and P. MANKIEWICZ: On Lipsehitz and uniform classifiction
of Banach spaces

Theorem 1. If a Banach spaee X is Lipsehitz homeomorphie to a
reflexive Orlicz spae~ on [0,1] then X is isomorphie to it.

Theorem 2. If a Banach spaee X is uniformly homeomorphie to a Banach
spaee Y then they have Lipsehitz homeomorp~ie ultrapowers.

Theorem 3. If in addition to the assumption in Th. 2. Y is
superreflexive and the pair X,Y satisfies Deeomposition Seheme
then for some ultrafilter U the ultrapowers (X)u and (Y)u are
isomorphie.

Remark. It is worth mentioning that teehnique developed to obtain
Thms. 1 - 3 easily yields majority of known results on Lipschitz
and uniform classifieation of Banach spaees (e.g. Ribe's Theorems) .

B. MAUREY: Fixed points for non expansive mappings on eertain
1. weakly compaet subsets of L

We s~y that a Banach space X satisfies the weak fixed point property
(WFPP) if every non expansive mapping T defined on an arbitrary
weakly compaet eonvex subset of X admits a fixed point. It is

•

•
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proved that the fo110wing spaces satisfy the WFPP: every reflexive

subspace of LI , the Hardy space H1 and co ..

v_ MILMAN: Some remarks"about embeddings öf 11
k in finite

dimensional spaces.

Let {x.(t)}n, be real valued functions on a set T and Ix,.(t)1 = 1.
, 1-

We consider span {x:}n = Xn in ~upremum norm on T. The fo1lowing
, '1

two theorems are proved.

n
Theorem 1. Let Average I IL E· x·1 I = Mn- Then (for n sufficiently

c. = +1 ~, 1
, -. M 2

large) there exists A c [l,._.~n] such that lAI ~ S~ ln n dnd

span {xi}i E,A = 111~1:

N
Theorem 2. Assurne that X cannot be embedded in 1 _ Then there

n 1n N 00
exists Ac [1, ... ,n] such that k = lAI> /ln n and

_ k
span {xi}i E A - 1 .

'1

Some corollaries fo11ow. For example: Let dirn Xn = n,

E > 0 and Xn haye a cotype q with cotype constant Kq _ Then
there exists· m = m(n;t;Kq;q) ~ 00 (n ~ 00) such that Xn contains

(1 + cl-isometrie and (1 + t)-complemented copy of 11
M.

Theorem 1 was inspired by Pisiers's resuJt which considered the case
of a compact Abelian group T and a set of characters

n
{xi (t) } i = 1.
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N. J. NIELSEN: The uniform approximation property in Banach
lattices and operator ideals

In the lecture we shall 1nvestigate, when certain tensor products
of Banach lattices have the uniform approximation property
(u. a. p.) provi ded both factors have thi s property. W.e then use these
results to prove that if a superreflexive Banach lattice has the
u.a.p., then the approximating operators can be chosen with control1ed
moduli. The results are also used to prove that certain spaces cf
absolutely summing operators have the u.a.p.

G. PISIER: K-convexity and related topics.

The main results are the following two theorems:

Theorem 1. A Banach space X is K-convex iff X does not contain
1~ I S uni fonnly .. Moreove r, thi s happens i ff X and every space

2
finitely representable in X contain unifonmly complemented 1n's.

Theorem 2. Let X be a Banach space with a basis (ar merely with
the bounded approximation property).

*Assurne that X is of cotype q and that X is of cotype q*.

111
Then if q + q* > 2 '

uni formly.

X does not contain

I believe that theorem 2 is true without the res1riction concerning

q and q*.

In the case q = q. = 2, it was previous1y known that, in the
situation of theorem 2, X must be isomorphie to a Hilbert space.
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H. ROSENTHAL: Martingale proofs of same geometrical results
in Banach space theory

Bushes and "approximate bushes" are precisely martingales and "quas i­
martingales" respectively. Using this simple equivalence and results
from classical martingale theory, we obtain a new proof of the
theorem of T.'Bourgain - R.R. Phelps that a closed bounded
convex subset K of a Banach space is the closed convex hull of
its set of strnngly exposed points provided K has the Radon-Nikodym
property. The proof employs a new "stopped-martingale" result as well
as same geometrical lemmas with simple formulations 'and proofs
transparent tfirough martingales. (The work presented is joint with
Ken Kunen)

W. SCHACHERMAYER: Norm attaining operators on same classical
Banach spaces

We construct an operator from L1 [0,1], to C [0,1] which may not be
approximated by norm attaining operators in the operator norm.
Apparently this is the first example of a pair of classical Banach
spaces for which th~ norm attaining operators are not dense .

We also show that the norm attaining operators are dense in
B(C(K), LI) and B(C(K), ,2).

C. SCHOTT: On volume ratio for tensor produets

Let E be an n-dimensional Banach space and BE the unit ball
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of E. The volume ratio of E is given by

vr ( E) = (va1(Bf ) ) *
~al(E)

where E denotes the ellips9id of maximal volume eontained in BE.
It was proved that

1 for 1 ~ r,s ~ 2

1 1
n'l - r for 2 ~ r ~ 5'

1 1

vr(lrn 9 n ,sn) ~
S - l for 2 ~ s' ~ rn

for 2 ~ r,s ~ (X) and .!.<.!.+.!.
2 - r s

1 1 1
.!+.!<lnl - r - S- for r . s - "2"

M. TALAGRAND: On Banaeh spaees whieh eontain 11{L)

We prove a eombinatorial lemma about independent families of sets.
Two eonsequenees are the fo 11 owi ng.

Theorem 1. Let E be a Banaeh spaee and T a eardinal with

eof(T) >No.Then TFAE:

i) E eontains a subspaee isomorphie to

ii) Eaeh total set A of E eontains a subset equivalent to the natural
bas i s of 11(T ) •

iii)The unit ball of E', provided with the w*-topology, maps eontinuously
onto [o,l]L.

•

•
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Theorem 2. Let T be a set and T a cardinal such that

card (T) < COf(T), ~o < cof(T). Let (K.). E T be compact
J J T

spaces. If n K. maps continuously onto [0,1] , there is a
JET J

JET such that Kj maps continuously onto [Q,I]T.

We also prove that if T = 2A, the condition of Th 1
implies that E has a quotient iso~etric to l=(A).

L. WEIS: On the Reprensentation of LI-operators

N. Kalton has shown that every bounded linear operator T:

LI [0,1) ~ LI [0,1] can be represented in the following way:

Tf(s.) = J f (t) d vs (t) + ~ an(s) f (on (s»
n=1

a.e.

where V s are cont;nuous measures and an: [0,1] ~ C,

an : .[0,1] [0,1] are measurable functions. The main
result (assume that also TI : LI ~ LI)

TFAE: a) T has a cont;nuous representation (an· ~ 0)

b) For all (> 0 there;s a E, lJ{E C) :5 e, s.th.

•
sup

f E lllE),1 Ifl I :5 1
flT'fldlJ ~ 0 if d(B) ~ 0
B

(d(B) is the diameter of Bin· [0,1])

c) 0 :5 fn :5 f, d(lfnl > 6 ) ~ 0 for all 0 > 0, then

Tfn(y) ~ 0 a.e.

TFAE: a) T has atomic representation (v s = 0)

b) For all f n E LI' I Ifnl I :5 1, f n~ 0 we have Tfn~ 0
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L 1Jc) For all subalgebras L without atoms we have Fn(x) ~ n

where Fr ;s the martingale representing TI
n L1([O,1], r, lJl r)

The ma;n step in the proof is

Theorem. If T has continuous representation and t > 0, then there
is a subalgebra L without atoms, such that

T I L
1

([O,1], L, ~Ir) i~ a compact integral operator

There is a similiar result for the decomposition inta an integral ~

operator and an operator with singular representation. As an
application of the Theorem one can give a short measure-theoretic
proof of a theorem of Don: every multiplier from singular
measures on an abelian group to singular measures has to be an atomic
measure.

J.H.M. WHITFIELD: Normal measures and·smooth points

Let B be the a -algebra of Borel subsets of T, a compact Hausdorff
space. N(T, B) = N+(T,B) - N+(T,B) where N+(T,B) is the closed prope~
cone in rca(T,B) cons;sting of. positive normal measures.

Theorem. If T is hyperstonian, Po E N(T,B), I IpOI I = 1 then
the following are equivalent: (1) the (variation) norm is Gateaux

differentiable at PO; (2) T = S(PO) = S(p~) U S(lJO) and
+ -S{PO) n S(PC) = 0 (S(p) is the support of lJ); (3) v« Po for

all v E N(T,B).

An example of an uncountable compact Haudorff space T for which the
unit ball N(T,B) has an abundance of smooth points is given. This
contrasts with a result of Bilyeu and Lewis: if T is compact
Hausdorff and the unit ball of ca(T,B) has a smooth point, then
T is countable. (Thi~ i5 a joint paper with I. E. Leonard.)

.e
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v. ZIZLER: e(k)-smooth norms on Banach spaces

A preliminary announcement of results of three joint works by

M. Fabian, K. John, J. Whitfield, L. Zajicek and V. Zizler.

In the first paper we study properties of spaces which admit areal
valued function ~ with bounded support and ~ locally Lipschitzian.
We prove e.g. that such spaces are already of type 2, provided they
contain no subspace isomorphic to co. This gives e.g. an extension
of known smooth charaeterizatins of spaees isomorphie to Hilbert
spaee. In the seeond work we eonstruct eK-smooth partitions
of unity on weG Banach spaees whieh admit eK-smooth funetion with
bounded support.
In the third note we prove the residuality of the set R of all

to roturononms in the space of all equivalent norms on a given Banaeh
spaee X, with the"metric of uniform convergence on -the unit ball
of X, under theassumption that R * $.

Berichterstatter: W. Lusky
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