
MATHEMATISCHES FORSCHUNGSINSTITUT QBERWQLFACH

Tag u n g s b e r ich t 27/1982

.Riesz Spaces and Operator Theory

27. 6. bis 3. 7. 1982

Die Tagung fand unter Leitung von Herrn Prof. W.A.J. LUxemburg

(Pasadena) und Herrn Prof. H. H. Schaefer (Tübingen) statt. In

33 Vorträgen wurden viele neue Forschungsergebnisse vorgestellt

und in einer Problemsitzung offene Fragen diskutiert. Die ve~­

bleibende Zeit nutzten die Teilnehmer zu einem regen Gedanken­

austausch.

Die in den letzten Jahren zu beobachtende Entwicklung hin zur

Qperatorentheorie kam bei dieser Tagung deutlich zum Ausdruck.

Der überwiegende Teil der Vorträge behandelte Aspekte der Opera­

torentneorie. In vielen Fällen waren es Probleme positiver

Operatoren (Positivität und Kompaktheitaeigenschaften, Irre­

duzibilität, Kernoperatoren, multilineare Operatoren) und mehrere

Vorträge befaßten sich mi t Orthomorphi amen •. Wei tera operatoren- .

theoretische Aspekte wurden in Vorträgen über die Fouriertrans­

formation, die Hilberttransforma~ionund die Darstellung lokal­

kompakter Gruppen behandelt. Einen weiteren Themenkreis bildeten

Aspekte der abstrakten Maß- und Integrationstheorie (Vektormaß~,

Desintegration, Daniell - stone - Integration). In zwei Vorträgen

wurde gezeigt, wie man mit Hilfe der Theorie der Vektorverbände

und der positiven Operatoren konkrete außermathernatische Probleme

(aus der Ökonomie bzw. der Transporttheorie) in neuartiger Weise
behandeln kann.
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vortrags 9.US zÜße

c. D. ALIPRANTIS:

Eguilibria in Markets with a Riesz Space cf Co~odities

Using the theory of Riesz spaces, we present a new proof of the

existence of a competetive ~quilibria for an economy having a

Riesz space of commodities.

G. D. ALLEN:

Lipschitz Conditions for Operators

Let T be a bounded operator on Lp [0,1] , and suppose p~ is

the projection induced by the measurable set L\ C (0,1] • We con­

sider those operators T on Lp [O,1] for which one of the fol­

lowing cendi tions hold for all measurable Ll C [0,1] :

(1) IITPAilp~f(f~I), (2) I\P~Tlip~f(lAl),. (3) IlP.dTP~ltlp~f(J~f)f(lA'I).

Rere 161 is the measure of .ö. and .p and 'f' are continuous,

increasing functions on [0,1] for which -p( 0) = 't< 0) = 0 •

w. ARENDT:

An Order Theoretical Characterization of the Fourier transformation

. b
Let G, G1 ' G2 denote locally compact gröups. C (G) 2 P(G) denotes

the cene cf all continuous positive definite runctions on G,
B(G):= span P(G) So C

b
(G) the Fourier-Stieltjes-Algebra, A(G) ~ B(G)

the Fourier-Algebra ~~d L1 (G) is defined as usual via Haar mea­

sure. X(G) (X = A, B, L1
) iso an ordered vector space for two

cones: 1) the cone X(G)+ of the pointwise positive functions in ~
X(G) and 2) X(G)p the cone of the positive definite functions

in X(G) in the case X = A. B ; resp. L1 (G)p = co {f"f : fEL1 (G)}

in the ease X = L1 •

Theorem Let T: X(G
1

) ---+ X(G
2

) be a bijective linear mapping,
------- 1
X = A, B, L • Then the following assertions are equivalent:

(i) TX(G1 )+ = X(G2 )+ TX(G1 )p = X(G2 )p.

(ii) There exists c> 0 and a topological group isomorphism

or antiisomorphism et: G2 .---+ G1 .' such. that Tf = c·fllloGo

The theorem implies that the "biordered spaee" (X(G),X(G) ,X(G) )
1 + P

(X = A, B or L) is a complete isomorpnism invariant. This is
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of particularinterestfor X=B, sincethespace (B(G),B(G)' ,p(G»+ ,
is very easy to define (note that Haar measure is not ~eeded).

Q~!:g1!~!:~ Let F: L
1

(G1 ) ~ A(G2 ) be bijective and

The following assertions are equivalent:

(i) F(L1 (G1)+) A(G2)p F(L1(G1)p) A(G2 )+

(ii) G
1

and G2 are abelian and there exists c > 0

isomorphism cI..,: G2 --+ G
1

such that Ff = c·feet,

o. BURKINSHAW:

linear.

and a group

(f e L
1

(.G1 » •

Positive Compact Operators

Let E be a Banach latti"ce, and let T: E ~ E be a pos,itive

compact operator. The purpose of this paper is to study compact­

ness properties or positive operators that are dominated be T.
Specirically, we ask: 'If 3: E -+ E is an operator such that

o ~ 3 ~ T , then what ,effect does the compactness .of T have on S?

.The following are the main results answering this question.

~h~2!:~~ If
compact, then

o :S S "T are operators defined as above wi th

3 3 is a compact operator.

T

!h~2!::~~ Ir o~ S ~T

weakly compact, then

P. DODDS:

are operators defined as above with

82 is a weakly compact operator.

T

Riesz Spaces, Vector Measures and Conical Measures

Let ft be a conical measure on the lctvs X such that every

conical m~asure y with 0 ~ V 6~ has resultant r(v) in X.

Let Kp = {r ()1'): 0 ~ V- ~fL 1 • Ir L is a ~iesz space wi th

order uni t e and if A: L ~ X is' a linear map for which

A([O,e]) has o(X,X t )- compact closure, then there is a conical

measure JA- on X such that the 5(X,X') - closure of A«(O,e)

is precisely K~ • Conversely each .~ is even the order conti­

nuous image of an order interval in a Dedekind complete Riesz

space.,The techniques used are from the dual~ty theory of Riesz

spaces and the results place the Kluvanek characterization of the

range of a vector measure wi thin a purely order theoretic· setting.
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K. DONNER:

On Positive Projections in Classical Banach Lattices

Let H be a closed linear subspace of an arbitrary Banach lattice

E • Consider the following conditions:

i) H is a lattice wi th respect to the ordering induced by E on H.

ii) Forevery eGE theset [h€H:h~el isboundedfrom abovein H.

If there exists a positive projection from E onto H, then

i) , ii) hold. It is shown that the conditions i) and ii) are

also sufficient for the existence of a positive projection in E

with range H in each of the following cases:

a) E is an LP-space, 1~p",Cn ,

b) H is finite dimensional,

c) E = Co(X) for some locally compact space X and for any

two points x,yt:lzEX:3hEHwith h(z) ~O}, xl-y, Exl
H

is not a real multiple of Ey'H-' where Ex' ty denote .

the respective Dirac measures.

M. DUHOUX:

An Extension Theo~em for Extended Orthomorphisms

Recently M.Meyer and myself have obtained. the following result:

!h~2~~~ If E is an Archimedean f-algebra and F a quasi­

unital Riesz subspace, then every TEOrthoo(F) can be extended

to T€ Orthoo(E) in the sense that T = T on some order· dense

ideal of F. Ir F is order dense in E, super quasi-uni tal

and the ideal generated by F is super order dense in E,

then every T ~ OrthO"(F) has an extension TE. Orthlt(E) such e
that T = T on som~ super order dense ideal of F.

(F is (super) guasi-unital if the ideal generated in F by

fx t F : xy = x for some y ~ F+} is (super) order denae in F

T€Orth6'(E) if TEOrth(])(E) and can be defined on a super

order dense ideal of E).

Q2~2!1~!:1_1 If Orth6"( E) is order dense in OrthOO (E) , then

OrthS'"(Orthi'(E» = Orth(OrthS"(E» = Orth& (E)

Q2!:2!1~~1_g Ir Orth(E)
Orthoo(Orth(E» ~ Orthoo(E)

is order dense in Orthoo(E) , then

and OrthO(Orth(E» ~ Orth'"(E) •
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22!:2!!!!:I:_2 If E is uniforinly complete and F any Riesz sub­

space, then every T t;: Orth<D(F) has an "extension" Te:Orth (E) •

P. VAN ELDIK:

Non-order Bounded Linear Operators in Riesz Spaces

We investigate the behaviour of different classes of linear

operators T: E ~ F from E into F (E and F Riesz spaces)

which have the property that they are order Qounded when considered

as mapping into FU
, the universal completion cf F. This abstract

formulation is adequate to generalize some classical and recent

results to the setting where no measure space is involved.

We report on two classes of operators in this general setting:

Carleman operators and '(extended) abstract kernel operators. This

includes characterizations and important properties for these ope­

rators which have been obtained recently by J.J.Grobler and myself.

A. J. ELLIS:

Intersections of Ideals in Simplex Spaces

Let K be a compact convex set and let A(K) denote the Banach

space of all affine continuous real-valued functions on K with

the supremum norm. A subset E of 3K (the set of extreme points

of K ) is facially closed if E = aF for some closed split face

F of K • It is known that K is a simplex (equivalently A(K)*

is a Riesz space) if and only if f- 1 (O)n aK is facially closed

for e,very f E A(K) + •

K has the property that f- 1 (O) n dK is fac~ally closed for

every fE A(K) if and only if (p): the intersection of any

family of near-lattice ideals (i.e. annihilators in A(K) of

closed split faces of K) is a near-lattice ideal.

Some years aga Glei t showed that (P)· is equivalent to A(K) being

a Riesz space. Using some methods of Uttersrud and Rao we give

extensions to and a simple proof of Gleit's result.
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H.' FISCHER:

Verallgemeinerung des Oettli/Prager - Satzes auf Riesz - Räume

Der klassische Oettli/Prager - Satz gibt Auskunft darüber, ob
eine vorgegebene Näherungslösung rür ein lineares Gleichungs­
system Ax = b aufgefaßt werden kann als exakte Lösung eines
leicht geänderten Problems Ax = b . Dieser Satz wird verallge­

meinert auf lineare Operatoren A in Riesz - Räumen. Zum Beweis

wird ein Banach - Hahn - Fortsetzungssatz für lineare Abbildungen
verwendet.

G. GREINER:

Asymptotics in Linear Transport Theory

The central object in linear transport theory is the linear

Boltzmann operator B = - 'it~i~i - Mli + K~ (MS- is a 1lIU1ti­
plication operator and K~ 1S a special integral operator).

B is the generator of a strongly continuous semigroup {Set>} ,
which describes the time evolution of the particle density. One
of the main problems is the study of the asymptotic beh~vior

of {set)} for large times t.

In the talk I consider two important cases, the so-called

"reactor problem" and tl:le "multiple scatteri~g problem". Using
abstract methods and general. results from the theory of'positive

operators, we can show that every operator set) is quasi­
compact. This enables us to give a complete description of the

qualitative behavior of {Set)} forlarge times. e
J. J. GROBLER:

Fredholm Theory for Operators, With a Trace

Let (~,!) be a quasi-normed operator ideal on the class of

Banach spaces and let T be a continuous trace on (A,!).
Let T be an operator such that TPe A rar some PE ~ •

If R(~,T) denotes the resolvent of T far ~ ~ 0 not an
eigenvalue of T, let R (A, T):= ,,2-PTPR('.X, T). The function

cS( z) : = exp[ r 1; [R (7\, T)];J ' f- = ,,-1 and i( z) , a rectifi-fez) P
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cable curve from 0 to z, is then a Fredholm divisor of T •.

We apply this to kernel operators which are completely of finite

double norm on a Banach function space.

w. HACKENBROCH:

Some Order Theoretical Aspects of Disintegration

In two different situations it is shown how an abstract inte­

gration procedure leads to disintegration:

1. EE2~_B~=~2!9~~_g~~2~E2~!!!2~_!2_gigi~t~gr~~lQDl

LAt (Pt) teJR be an increasing, right-continuous family in some

Boolean S--algebra )j and let7l: : (S,:E) ~ 1!J denote the

Loomis-Sikorski homomorphism. Thell there is a function f: 8 ~]R

with Pt = li(ff~ t}) , 't/ teJR , and t'f is (essentially) given

as f = Jt P. (dt) for sorne vec tor measure JA- on :IR wi th

values in the vector lattice of !:-measurable functions on 8 •

This f gives immediately the deeired disintegration in the

Radon-Nikodyn or trle spectral theore~ context ( for Hilbert space-,

Freudenthal-, Alfsen-Shult~-spectral theory).

2. ~_:~2~=Q2~~~~~iy~~_~t~~~~~D_tb~~~~wÄ

Let (E,~) be a monotone ff-complete ordered vector space with

weak order unit u (~P(E) Boolean 5-algebra of split projec­

tions); let (8,2:7) be a measurable space and 7t: ~~P(E) a

ö-homomorphism N E -valueri vector measure ~(.)u); let liE.E~ be+ r- +
Ö -order conti~uous (~ ~+-valued measure 5:=j10JC,(.)u).

De:fine: x ~ y f--a.e. ifi' p (ii:(A)x) ~ fl(~(A)Y) , V A~ E.
Let p: F ---:) E (F any JR- vec tor space) be sublinear mod

11 ~ fl -a. e. ", let ep E F \f: ep ~ fi op •

Then <p can be disintegrated below, i.e. ep = fOf for some line­

ar f: F ~ E with f ~ p mcd "5:J1-a.e." pointwise.

D. R. EART:

The Spectrurn of Lattice HomomorphisItJs

We give a new constructive proof of a theorem of Lotz, which

states that the approximate point spectrum of a lattice h?momor~

phism is cyclic. We. discuss problems involving the spectrurn of

aperiodic Jattice homomorphisms and alse extensions of the

Schaefer - Wolff - Arend t theo!~em.
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c. B. HUIJSMANS:

Unital Embeddings of f-Algebras

Let A be an Archimedean semiprime f-algebra. It is well-known

that in this case A can be embedded as a Riesz subspace and

as a Ring ideal in its unital Archimedean f-algebra Orth(A) of

all orthomorphisms on A. Tn general, however, A is not

embedded as an order ideal. In this connection the following

theorem can be proved:

Tg~~!:~~!L.:!. Let A be a relatively lmif'ormly complete Archimedeae

semiprime f-algebra. Then the following conditions are equivalent:

(i) A 1s (embedded as) an order ideal in Ort~{A).

(ii) A has the M.D. proper~y (i.e., if O~u~vw, O~vEA,

O~wE.A then u,= pq for same O~p ~v anti O~q~w).

(iii) A has property (~) (i.e., if O~U ~v2 , O~vEA then

u = wv for some 0 ~ W E. A) •

Each of the three conditions holds in a relatively uniformly

complete Archimedean uni tal r-algebra. This theorem is heavily

based on:

!h~~E~~_g Let A be a relatively uniforrnly complete Archime­
dean semiprime f-algebra. Then ~ exists in A for all

o ~ u, v E. A •

The latter theorem generalizes a result o!, and Johnson,

stating that ~ exists for all positive U of a relatively

uniformly complete Archimedean unital f-algebra.

H. KÖNIG:

Daniell-stone Integration and Abstract Hardy Algebra Theory

Let E be a vector space of real-valued runctions OL a set X,

~ot S11pposed to be a lattice under the pointwise operations, and

I : E ~:IR a positive linear functional. LElNERT [Arch.Math.

2§ (1982), 258 - 265] extended the Daniell-stone integral exten­

s.ion procedure to this situation. The present author [Math.Ann.

g.5...§ (1982), 447 - 458] uses a fortified continui ty condi tion on
land applies a different construction of L1 (11 E) => E and

I : L1 (11 E) ---+JR • Our °main result is the fact, familiar in the
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case of a vector lattice E, that the functions in L1 (IIE) can

be represented in terms cf limits of isotonic sequences of func­

tions in E+.
The ne~ set-up and the main result had been inspired by a typicai

example arising in the abstract Hardy algebra theory in the sense

of BARBEY-KÖNIG (LNM Vol.593) • Here L1 (IIE) becomes the

space of conjugable functions, to be defined in an appropriate

sense.

H. E. LACEY:

On the Boundedness of the Hilbert Transform

Given a Banach space X, Lp(E,X) is the space of all strongly

measurable functions f: JR~X such that IIfllp~=(fllf'r)IIPdr);P
<: m • The Hilbert Transform is defined, when it exists, as the

singular integral (Hf) (t) = H~ LC~~~) dr + .[; ~~~) dr]
It is now known that the existence and boundedness cf H is

characterized by the Burkholder condition: There is a biconvex

f'unction f: XxX~ JR such that (i): f(G,O) > 0 and

(ii): if' ffxU ~ 1 'JlY", then f(x,y) ~ fix + ylJ.
We show·that if H is well-defined as an operator, then X is

superreflexive, and H ·is bounded.

H. P. LaTZ:

Quasi-kompakte positive Operatoren auf C(X)

Ein beschränkter linearer Operator auf einem Banachr&urn E

heißt quasi-kompakt, ~alls es eine natürliche Zahl m ~nd

einen kompakten Operator K gibt,mit It~ - KII<1 • Ein

Banachraum Eheißt Grothendieckraum, falls jede ö(E',E)­
konvergent~ Folge in E' auch für die Topologie SeE' ,E")

konvergiert.

!h2Q~~~ Es sei Tein pOEitiver linearer Operator auf C(X)
X kompakt und C(X) ein Grothendieckraum.

Ist der Spektralradius r (T) ~ 1 , Slip (~-1) 11 R(~, r)1I < Cl: und
~>:l

der Fixraum {fL E. M(X) : T 'p =f:L} nvo~ T' norm-separabel, dann

ist T quasi-kompakt und ( 1~ Tl) konvergiert gleichmä'ßig
n~

gegen einen Operator endlichen1=oRanges.
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~2~2!!~~ Es sei T ein positiver linearer Operator auf C(X).

Ist r(T)~ 1 , SU~ (~-1)IIR(~,T)1I < CD und der Fi~aum von T'"

norm-separabel, ').~o ist T quasi-kompakt und ( 1L:Ti) konver-n.
giert gleichmäßig gegen einen Operator endlichen 1=0 Ranges.

w. A. J. LUXEMBURG:

DisiointnAss Preserving Operators

We shall again return to the question when band preserving ope­

rators are order bounded. I~ addition, same more representation ~
of Orth(L) "\-Till be discussed. In particular, it wil~. be shown

that if L is the Banach lattice of the harmonie runctions in

the unit circle D = {z :rzl<1}, then Orth(L) is Riesz isomor­

phie and isometric to C**{z: Izi = 11 •

M. MEYER:

Extended Orthomorphisms and Completions cf Riesz Spaces

Extended orthomorphisms on an Archimedean Riesz space E are

band preserving order bounded linear aperato~s defined on an

order dense ideal of E. The space Orthoo(E) of all extended

orthomorphisms on E is a laterally complete f-algebra. Con­
structing so";ne embeddings from E into OrthQ)(E), it is

possible to compare Orthoo(E) to the lateral and universal

completiorts of E and to ·compare the space Ortlf' (E) of all

T in Orthoo(E) ~ith super order danae "domain and countably

generated range to the lateral and universal ~-completions of E.

~
R. NAGEL:

On the Asymptotic Behavior of Positive Semigroups

We show what order structure ·and positivity can da rar stabi­

lity t~eory. In particular we investigate strongly continuous,

irreducible semigroups {T(t)}t of bi-Markov operators on
1 ~o

L (X~) and ask what canditions on the spectrum of the generator

A (e .g.: (a) 0 i:s isolated in Pö(A) n iJR; (b) 0 is isolated

in E)(A) 1"\ iJR; (~) 0 isa pole cf the resol,\T.ent) imply the

existence of a partially periodic, positive semigroup {set)] t
~o

such that lim(T(t) - s(t) 0 for one of the standard
i~Q)
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operator topologies (e.g.: (A) weak operator topologiyj (R) strong

operator topologyj (e) operator norm) •

B. DE PAGTER:

Components of Positive Operators

Let Land M be Dedekind complete Riesz spaces and denote by

~(L,M) the Riesz space of all order bounded linear operators

from L into M. For any O~ TE~(L,M} the Boolean algebra

o~ compon~nts of T is denoted by ~T • Components of the form

.V1Q·T P. (P- and Q1- order projections in Land M resp.')
1- 1 1 1

will be called simple components. The collection of all simple

components of Twill be denoted by v4T ' which is a s~balge­

bra of J3T ~

We introduce sorne notation: Let B be a Boolean algebra and X

a sublattice of 13. Put xt:= {b€:B:3xoI.E X, s.t. xo{,1' bJ and

.sirnilarydefine X~. Furthermore xfCJ:={'bE::~:3x GX s.t. xtbJ.n n
and in like manner define X~w. the main result is as folIows:

Theorem Let Land M be Dedekind complete Riesz spaC9S with

I(~;;)-:{o}. For any O~TE~(L,M) we have J\ = A.,twLt, and

if' T is in addition order continuous, then .13T = Ar"t~.

We rnention some applications cf this theorem. Let Land M be

Banach.lattices. For any O:STE~.(L,M) let (T)- be -ehe clo­

sure in the r-norm cf the set of all operators of the form

2: R:i TSi where SiE ~(L) and RiE~(M) , i = 1,2, •• , n).

Theorem Let Land M be Dedekind complete Banach latticese ~th--lcM:) = {ol· Ir OS-TE~(L,M) with order continuous norm,

then i t follo'"l1s from 0 '5 S ~T in ~ (L, M) that S E: (T) - •

Q2~~11~EI Let Land M be Dedekind complete Banach lattices

with L~ and M having order continuous norms. Suppose

O~S ~T in ~(L,M) •

(i) Ir T is cornpact,' then SE(T)-, "in particuf.ar S is

compact ( a result due to P. G. Dodds and D. H. Frernlin).

(ii) If rr is Dunford - Petti s, then S e (T) ~ , in particular,

S is likewise Durlford - Petti s •
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E. SCEEFFOLD:

ttber Faltungsoper1atoren und Multiplikatoren

Der Vortrag beraßt sich mit der Darstellung von Markorr-Operatoren.

Das zentrale Ergebnis lautet:

!h~~~~~ Es sei S eine kompakte abelsche Halbgruppe mit der

Eigensc~aft, daß die stetig~n Semicharaktere die Punkte trennen.

Ferner existiere in S ein Punkt s mit ~(s ) # 0 rür alleo 0

stetigen Semicharaktere X • Es sei Tein Markoff-Operator aur~

C(S) mit der Eigenschaft, daß jeder Semicharakter eine Eigen- ~

funktion von T ist. Dann gibt es auf der Translationshülle S*

von Sein Wahrscheinlichkeitsmaß ~, so daß T wie folgt

als Faltungsoperator dargestellt werden kann:

( Tr) ( s) = f ~ f ( s t) dp. ( t ) für alle fEe ( S) und seS.

Als. Anwendung wird gezeigt, daß gewisse Multiplikatoren "lokal"

als Faltungsoperatoren betrachtet werden können.

A. R. SCHEP:

Factorization of Positive Multilinear Operators

Niki~in's and Maurey's factorization theo~ems for positive

linear operators are extended to positive mul~ilinear operators.

The main result can be summarized as folIows:

!~~2~~~ If B: Lx ••• xL ~ L (q~O) is a positive
P1 Pn q -1 ~ -1

n-linear operator and r ~ 1 18 such that r = ~ Pk and

r~ q , then there existsf€L with f >0 a.e., where
s-1 = q-1 _ r-1 , such that s 1 B(L L ) CL.T P1 X ••• x Pn - r·

The proof of this theorem involves the positive projective

tensor product or Banach Iattices.

K. D. SCHMIDT:

The Jordan Decomposition far Vector Measures

Two methods are ·pre s eLted whi eh yi eId Jordan decompc si ti0n

theorems far vector measures with values in a Banach Iattice.

'IJhe first methan i s based on a conrnon approach ta vector

measures and linea"r, operators \o\rhereas the second one relies

on factori ~ati on theorems whi eh y'educe the decomposi tion o:f

vector measures to that of linear operators.
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S. SIMONS:

Variational Inegualities and Directional Derivatives

A proof was given of a variational inequality that depends only

on the Hahn - Banach theorem in fini te dirrlensional space. A neH

definition of directional derivative was discussed and a charac­

terization was given o~ the directional derivatives o~ convex

hemicontinuous ru~ctions. A generalization of Fants minimax 1n­
equality was given which can be used to irnprove the result given

in a previous talk by Aliprantis on the existence of free dis­

posal equilibrium prices i~ the model of a Walrasian economy

based on a Riesz space cf commodities.

J. TRIAS' PAIRÖ:

Lattice - Isometries in Riesz Spaces

It 1s the purpose of this contri~ution to develep the theory

cf lattice-isometries, that is, modulus preserving mappings, in

the frame of Riesz space theo~y, partially fOcllssing it into those

aspects concerned with operator theory. Wefirst relate the lattice­

theoretic properties of a Riesz space E wi th the Boolean proper­

ties of H(E), the Boolean algebra of ho~ogeneous "l,-isornetries.

We proceed then to relate H(E) with the space o~ order-bounded

operators and ortho!Tlorphisms cf E. In a second part we study

l~isometries in Dedekind cornplete and ö-Dedekind complete Riesz

spaces and recover the multiplicative pointwise expressions of

l-isometries that are valid for f-rings with unity (in terms of

idempotents). Lattice - isom~tries in Riesz spaces with weak units

are also dealt with.

c. T. TUCKER:

Mappings on Certain Specialized Riesz Spaces

If L i8 a Riesz space then the property that ir each of f

and g belang to L then there is a finite dis joint subset A
of L such that each of fand g is a linear combination of

the points of A i8 equivalent to the property that if p iR a

positive linear functional defined on a subspace of L, then

p can be extended to L.

Suppose X is a tapological space which is a perfectly normG.l
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Baire space or ccc compe.ct or a P-space then bounded pointwise

convergAnce of sequences implies order convergence.

L. WEIS:

On the Representation of Order Continuous Operators by Random

measures

Using the representation Tf(y) = f f d ~, where (V'y) 18 a

random measure, we characterize some interesting bands in the

lattice of all order-continuous operators on aspace of measur- ~
able runctions. For example, an operator T 1s (lattice-) ortho­

gonal to all integral operators (i.e. all vy are singular) or

belangs ta the band generated by all Riesz homomorph1sms (i.e.

all ~y are atomic) ir and only if T satisfies certain pro­

perties which are modeled after the Riesz homomorphism property,

the Maharam property and continuity with respect to convergence

in measure. On the other hand, for operators orthogonal to all

·Riesz homomorphisms (i.e. all ~ are difruse) we give charac-y
terizations analogous to the characterization of Dunford-Pettis

and Bukvalov for integral operators. The latter results are

related to Enflo-operators and to a result of J. Bourgain on

Dunford-Pettis operators.

A. W. WICKSTEAD:

Non Order Bounded Disjointness Preserving' Operators on

Uniforml! Complete Riesz Spaces

Partial answers are given to the question 'which uniformly ~

complete Riesz spaces have a non order bounded disjointness

preserving operator defined on them?' Such aspace must con-

tain a non-trivial non-atomic principal projeetion band which

18 ä-inextensible. In particular it cannot support a locally

convex locally solid Hausdorff topology. We also give a des-

criptian of the inextensible Riesz spaces in this elass and

note that it does not include all the non-atomic ones.
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M. WOLFF:

On the Spectrum of Representations of Groups

by Positive Operators

We give a review of results concerning the spectrum of a

bounded representation of the group G' aa a group of lattice

isomorphisms on a Banach lattice. These results may be found in

the paper: "Group actians on Banach l,attices and appltcations

to dynamical systems" in I. Gohberg(ed.):. Toeplitz Centennial,

501 - 524 , Birkhäuser 1982. We add some results· concerning

the Fredholm part of the spectrum. In particular we prove :

!h~Q~~~ Let U be a baunded strongly continuous represen­

tation of G on the Ban~ch lattice E such that all Ut are

positive. The following aa sertions a,re equivalent provided

that U 1s non-d~gener~te:

(a) There exists a bounded positive measure f' such that the

speetral radius r(U~) is an isolated Fredholm point in

the spectrurn of u,2 (u~ x = f Utx d,u (t) ) •

(b) The operators U~ are compact for all fE L1 (G) •

(e) E splits into th~ direct euro of finitely many mutually

dis joint bands E. such that aach E. is U - invariant,
J J

U j : t ~ Ut IE. is irreducible and U. (G) i8 eompact.
. J J

J. D. M. WRIGHT:

Outer Automorphisms of Dedekind Completions of Operator Algebras

Dedekind eompletions of vector lattices have an analogue in

C*-algebras, the regular completion. Each automorphism ~ of a

C*-algebra A has a unique extension to an automorphism 2 of

its regular eompletion A. When A 1s simple and ~ is inner

in ~ then ·K. Saito and I ean show that ~ is inner. More

precisely, when A is uni tal ~ is implemented by a unitary

in A, when A is not unital ~ is implemented by a unitary

in the multiplier algebra of A.
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A. C. ZAANEN:

A Problem About Irreducible Operators

Let" L be a Dedekind complete Riesz space. L~ its order dual

and L"'" the band of all order continuous members of L"'. Fur-'
n

thermore. let ~ (L) be the Dedekind complete space of all
r

regular linear operators in L and (L-~L)dd the band inn
~(L) of all "abstract" kernel operators in L. The positive

operator T in L is called !E~~Q~~!2!~ (band-irreducible)

i~ T leaves no band invariant except {Ol and Land T 18

called !!~!:2!3B!I !!:!:~Q~~!2!~ if. for every u", 0 in L. the
image Tu is a weak uni t in L. Furthermore. for 0 ~ T ~ {LIVetJL)dd

n
we shall call T !!~E~!:i~!:~2~~i2!~ if T is a weak unit in
(LI'V fJ' L) dd • For non-abstract kernel operators we have :

n
sup~rirreducible ==} strongly irreducible ==) irreducible •

and none of the conclusions in the converse direction holds.

Furthermore. if the positive kernel operator T i8 strongly

irreducible. then T2 is superirreducible. The proof of the

same for"abstract" kernel operators requires haavy mac:Q.inery

(L i8 represented aa aspace of measurable functions). The

problem is to find a direct proof for thi~ result.

Probleme

c. D. ALIPRANTIS and o. BURKINSHAW:

.1. Let S. T : E ~ E be two positive operators on a Banach

lattice satisf'ying 0 10 S ~ T • e
a) How the various "pieces" of the spectrum of S are related

to those of' T?

b) Ir T has a measure of non-compactness (see[7]). then what

measures of non-compactness does S have?

References: [2]. (3].[41.(9] and (12].

2.. It is known [8] that every weakly cornpact operator between

two Banach spaces factors through a reflexive Banach space.
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Can a weakly compact positive operator between two Banach lat­

tices be ractored (with positive factors) through a reflexive

Banach lattice?
!2~!! Ir the range has order continuous norm, then the answer

18 arfirmative. ( The method in (8J ~orks in this ease.)

~_ It 1s known [10] , [11] that every compact operator between

Banach spaces factors through a reflexive Banach space with

compact factors_
4It Can a positive compact operator be factored (with positive factors)

through a reflexive Banach lattice?

!_ Give an example of two positive compact operators Sand

T between Banach lattices such that Sv T i8 not compact.

Note: Since O~S"TE.S+T must hold, it follows that in this
~;;;- (~vT)3 is compact, (SvT)2 1s nunrord-Pettis and weakly

compact and Sv T i8 weak Dunford-Pettis; see [2J,[3J,[41.

2.- Let R: E~ E be a posi tive operator on a Dedekind complete

Riesz space. Consider the positive operator T~ RT from

4(E) into ~(E).

a) Ir T~ RT 18 a R1esz homomorphism, i9 then R a

Riesz homomorphism?

b) If R i8 a Riesz homomorphism, is then T~ RT a Riesz
homomorphi sm ?

c) Ir T~ RT is a R1esz homomorphism, is then R order
continuous?

!2~!!' In [5] (a) was shown to be true when E~ ~ {O},
and (b) whenever R 1s an order continuous Riesz homomorphism.

References: [5] and [6J.

~. Let L be an AM-space with unit e, and let L' be an
ideal of L~ (the order dual) separating the points of L.

Put A={pE~:JlplJ=p(e)=1} and S {pELt,,~:p»Oj.

Assume that the convex set S 1s Wt-dense in the convex
W--compact set .6.

A runction E: D ---... L is said to be an excess demand function,
vhenever its domain D 1s a convex subset of ~ satisfying
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the following properties:

e) D is w*-dense in ~ j

b) there exists a locally convex topology t

the members of D t-continuous and such that

on L that makes
E : (D,wJ') ~ (L,t)

is continuousj

c) if a net {PDGl ~ D satisfies p.~ qe ~.......,D , then

IInip(E~»O" holdsforsome pED

d) P(Ep ) = 0 holds for all p E D •

Give examples of excess demand functions whose domain i8 S. ~

(Especially for the Riesz dual systems <.too, 11 ), and •

<L
eD

(0,1], L1 (0, 1J).)
Reference: [11.
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w. ARENDT:

1. Let T be a bounded operator on a Banach lattice. The

following assertions are equivalent:

( i ) X € E+ ' x 'E E~ , <x, x '> = 0 i mp1 i es<Tx, x ') ~ 0 •

( i i ) T + ~ I ~ 0 for some "E:R.

(iii) etT~ 0 for all t ~ 0 •

(see D.E.Evans, H.Hancke-Olsen: J.Funct.Anal. ~(1979),207-212)

It is weIl known that a positive linear mapping on a Banach

lattice is automatically bounded. 18 the same true for linear

ITla.ppings satisfying the minimum principle (i) ?

~2l~1 It is true if E = C(X) , X compact.(See: W.Arendt,

P.Chernoff, T.Kato: J. Operator Theory !! (1982), 167 - 180 .)

~. It is weIl known t~at the space of all compact operators

on a separable Hilbert space H is the only non-trivial closed

ideal in Z(H) • An order theoretical analogue is the following

problem:

Let E:: L2 (X, E 'f"). The space (E CI) E ).L.1. of all kernel operators

in ~r(E) is a Banach lattice algebra. The closure E~ E ofe
E<ZI E in zr (E) is a closed lattice and algebra ideal in (E.CZ E)J..L.

1a that the only non-trivial one?

~2~!!.! This is true, if E = f!- • (W.Arendt, ~.Sourour: Ideals

of regular operators on 12
• Preprint 1981).

H. P. LOTZ:

Gibt es Banachverbände die Grothendieckräume sind und die

Dunford-Pettis E~genschaft besitzen, die aber nicht verbands­

isomorph zu AM-Räumen sind?

R. NAGEL:

Kishimoto - Robinson (J. Austral. Math. Soc. (Ser. A) 2.1 (1981),
59 - 76) proved that every strongly continuous semigroup of

positive operators on LOO(X,p) is uniformly continuous.

Does the same hold without the positivity assurnption?

Berichterstatter: G. Greiner
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