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Linear Operators and Applications

11.3. bis 17.3.1984

Tagungsleitung: I. C.. Gohberg (Tel Aviv), B. Gramsch (Mainz)
H. H. Schaefer (Tübingen).

An der Tagung haben 43 Mathematiker aus 10 Ländern teilgenommen.
Leider konnte Herr Schaefer an der Tagung selbst nicht teilnehmen.

Es wurden 33 Vorträge zur Operatorentheorie gehalten, u. a. zu den
folgenden Them~nkreisen: Wiener-Hopf-Faktorisierung, Toeplitzoperato­
ren, Integralgleichungen, Fredholmoperatoren, Qperatorenideale und
Eigenwertverteilungen, Frechetalgebren von Pseudodifferentialoperato­
ren, Invariante Unterräume, Transmissionsprobleme.

Die anregende und harmonische Atmosphäre hat auch in vielen Diskus­
sionen zum Gelingen der Tagung beigetragen.
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Vortragsauszüge

ABDELAZIZ, N. H.:

Generation of n-parameter semigroups of linear o~erators of ciass A:

In [1], a charac~erization of commutativ~ty of. co semi-g~oups ~as ;~~tafn~~

in terms of thei r genera,tors. In the present note i t i~. shown tha t ~h i s,

resu1t ho1ds also for semi-groups o~ c1~ss A_.

The nation of an n-parameter semi -group 0(' cl ~s.s -A .i s i n.troduced. ~s a: .
natural extension of the one parameter .case; and the abov~ men~ioned'~esult

is utilized to estab1ish a Hi11e-Yosida type of theorem·for:the.presen~~:ase.

This would present an extension t6 the n-parameter case of the resu1t of
Hi11e-phi11ips on the generation of one parameter semi-groups of class A;
(see [2] , P. P. 373, theorem 12.5.1). . _

[1] N. H. Abdelaziz, Commutativity and the Generation of ... etc.
Hauston .Jour.· of math, val. 9, No. 2, 1983; .P:P. '-151-1"56:: .~ :. :.~.

(2) E. Hi11e and R. S. Phi11ips!Functiona1 Analysis and semi-g~bu~~.

AMS co11. pub1. val. 31. rev. ed. Providence (1951) ..
.. ~

AHARON ATZMON:

Invariant subspaces
• f .... '.

It is still an open problem whether or not every 'operator on an i~fin~te .
dimensi~na1 comp)ex Hilbert spac~ ~as a non trivial' i~~ar:'i~~~'sub~p~c~.l.)~n

~ . .. : _... I t ; • I • - • ::.r. .

this talk we described some Hi1bert space operator which af~ ?uspect~d.~s. . . ~. ", '\. . ...-'" ... . ,.. .
being operators without invariant subspac~s. Thes~ operators ~rise a? th~

restri ction of same operators' wi thout i nvari ~nt subspa~es on" ci ~ucl e~r .'
Frechet spac~ whi eh' were descri b~d' i n ou~'" pap~r: 11 An operator wi thou~'," .~.

... ",' ." ....

invariant subspaces on a nuc1ear Frechet space". Anna1s of Math 117 (1983)

669-694.
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JOSEPH A. BALL

Invariant subspace representations and Löwner interpolation

The talk will report on recent joint work with Bill Helton. We study a
Pick-Löwner type of interpolation problem for matrix functions on the unit
disk. Solutions are prescribed to satisfy interpolation constraints at a
finite number of points in the closure of the unit disk, to have norm at
most one on the unit circle, and to have at most t poles in the open unit
disk, where t is to be determined. We determine the smallest L for which
solutions exist and for this { obtain a linear fractional map parametri­
zation for the set of all solutions. Dur Grassmannian approach involves

. Krein space geometry and generalized Beurling-Lax representations (using the
Liegroup U(m,n) in place of U(n) .); this approach was used previously for
the simpler case where all interpolating nodes are in the open unit disk.

H. BART:

A method for solving Wiener-Hopf integral equations with symbol analytic
in a strip

The talk is concerned with systems of convolution equations on the full or
half line having a symbol that is invertible and analytic in a strip around
the real line, the point infinity excluded. The method presented for solving
such systems of equations is based on a realization of the symbol involving
an unbounded state space operator whose main feature is that it is a direct
sum of two i nfi ni tes ima1 generators of s trongly continuous semi groups, one
of which is defined on the positive half line and the other on the negative
half line. The analysis is based on a perturbation theorem for operators of
this kind. Necessary and sufficient conditions in order that the symbol
admits a canonical Wiener-Hopf factorization (with respect to the real line)
are discussed. Also, explicit formulas for the factors of such a factori­
zation and for the resolvent kernels of the convolution equations are given
in terms of the realization.

N.B.: The work reported on in the talk was done jointly with I. Gohberg
(Tel Aviv) and M. A. Kaashoek (Amsterdam)
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KEVIN CLAJ~CEY:

Operators with rank one self-commutator

Let T be a Hilbert space operator whose self-commutator has the form

T*T - TT*. = q> 0 q> • C. R. Putnam (1973) has shown that for every compl ex

z . the equation (T-z)*x = cp has a solution." !he unique s~lu.t"ion of this

last equation in [Kernel (T-z)*] 1- is denoted by' T;-l q> • The H-valued

*-1 *-1funct ion z .. Tz cp i s weakly cont i nuous and bounded ( I I Tz cp I I ~ I)

on ([ .0

THEOREM. The operator T is irreducible if"and only if

v { T*-1 q>: z E a: } = H .. z -

COROLLARY 1. If T is irredJ~ible and t~e spe~irum of T' is nowh~fe de~se,

then <p isa rati onally. cycl ic vector for T .

COROLLARY 2. If T is irreducible, there exists ~ in H s~ch that

{ P (T) q> + q (TJ 1P : p, q - po1ynomi na1s

Thus the operator T i 5 2 - cycl i c.

LEWIS A. COBURN

is dense in H

Toeplitz Operators and Quantum Mechanics (Joint work with C. A. Berger)

An interesting connection between some particular Bergman-type spaces of
analytic functions and quantum mechanics was uncovered and explored by
I. E., Segal "and'V. Bargmann in the early 1960's. On" these spates,w';"th d'omain
([n , the Fock boson creation operators are represented a"s mul tipl ications'" by
linear functions of the i~depend~nt complex variables, Zj' j = 1, 2, ----,n.
Th,is connectio~ was called to our attention by Will iam Arveson sev~ral years
ago when he gave a talk on the role of unbounded Toeplitz operators in quantum
mechanics:
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Since 1960, the study of bounded Toeplitz operators on a variety of domains
has been systematized. In view of this, we have revisited the Segal-Bargmann
spaces in order to clarify two questions:

(1) What is the structure of the algebras of bounded Toepl itz operators 'on
these spaces,

(2) What is the relation between bounded Toeplitz operators and the Weyl
operators of boson quantum mechanics.

R. G. DOUGLAS:

Hilbert Modules for Function Algebras

Although in operator theory one is used to considering the representation
of algebras on Hilbert Space, in the domain of algebra it is more natural
to consi~er modules over the algebra. In our talk we formulate theorems of
von Neumann, Sz.-Nagy, Foias, Arveson and others in this language. Aclass
of Hilpert Modules over function algebras called $ilov Modules is introduced
and normal dilations results are shown to be equivalent to the existence of
Silov Representations. A result of Foias and the speaker on projectivity
properties of $ilov Modules over the disk algebra is shown to be equivalent
to the lifting theorem of Sz.-Nagy and Foias. Many questions, conjectures
and hopes for future results were given in this context.

HARRY DYM

The Lossless Inverse Scattering Problem

The objective of the lossless inverse scattering problem is to find all ·linear
fractional representations

S (AS
L

+ B) (CS L + 0) -}

for a given n x n matrix valved function S which is analytic and con­
tractive in the open unit disc ID ) where S1.. (the "l oad") is of the same
form as Sand
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is a 2n x 2n matrix valued function in ID which is inner with respe~t to
the signature matrix

for wEID, with equality a.e. on the boundary.
The talk repor~s on the solutions obtained in collaboration with,Daniel
Alpay. These results extend previous analysis carried out for rationale e and scalar S • with P. De~lilde.

A. DYNIN

Multivariable Wiener-Hopf and Toeplitz Operators:

It is well known that the ~iener-Hopf oper~to~s on s~~atif;e~ con~~ and the
Toeplitz operators on stratified Siegel and Cartan domains are not pseudo­
10ca1. Therefore the standard technique of pseudo-differential opera~ors is
not appl icable to such singular integral" operators.' Ne~e'rthel~ss a kind' of
non-cormnutative microlocal ;zation is" developed to an~wer the "questions' of
inversion 'and regularization of such operators~ It i5 based on·the spectral
analysis of the C*-algebras generated by Wiener-Hopf and Toeplitz operators.

JÖRG. ESCHr~1EIE.R -

~ A duality result for several commuting operators

In a paper. of 1959 E. Bischop showed that .there is a· c,lose r:~lationship.

between general spectral decompositions and duality. for: a ,single. linear
operator on a reflexive Banach space.
The aim of the talk is to prove that a finite commuting system of continuous
linear operators on an arbitrary complex Banach space has a certain spectral
decomposition property if and only if the adjoint system satisfies the same
property.
For a single operator the property coincides with the notion of decomposa­
bility given by C. Foias, in several dimensions it is equivalent with the
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existence of a Frechet soft sheaf model in the sense of M. Putinar.

The talk generalizes results of E. Bishop, S. Frunzä, M. Putinar and
others. It covers part of a joint preprint written tagether with M. Putina~.

GILLES GODEFROY

Unicity of preduals for several non self-adjoint algebras of operators.

It is well-known that if A is a W*-algebra. then one 'has existence and e
uni city of the predual A* . It ;5 natural to ask whether 'it ;s necessary
to use the Hilbert spaee structure for obtain;ng such results. In a joint
paper with P.D.SAPHAR [1], ist ;s shown that for any reflexive Banach space
E, the spaee E*€wE ;5 the unique predual of L (E), in the isometrie sense;
the main tool is a smoothness eondition on the space L (E). Using the
same technics, the following results,are proved:

1) Under allnice" smoothness condition on E, the space E* has the metric

approximation property if E has.

2) If X and Y.are reflexive Banach spaees, the spaee K (X, Y) is r~flexive
. .

or is not' 1-eomplemented in L (X,Y).

Let us note as a eonclusion that it is not clear whether ornat K·(X,Y)
ean be non trivially 1-complemented in L (X,Y). Indeed, the .following
problems seem to be open:

a) Does there exist X, Y reflexive Banach spaces such that ~ (X,Y)
is reflexive and K (X,Y) # L(X,Y)?

b) Does there exist an infinite-dimensional Banach space X such that

K (X) is reflecive ?

[1] G. GODEFROY and P.D.SAPHAR: Smooth norms pnd' the metrie approximation

property, to appear.
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1. GOHBERG

Factorization, Integral operators and systems.

It was a reviewof recent results of H. Bart, M.A. Kaashoek, F. van Schagen
and myself. It was described in detail. the method of factorization and
the method of reduction to systems for Wiener-Hopf Equations. Recent
generalization for the irrational case and for semiseparable equations

also presented. The talk was an introduction for three other talks (af H.Bart,
4IIt M.A. Kaashoek and F. van Sch~gen) presented to this conference.

B. GRAMSCH

Multiplicative decompositians in Frechetalgebras of operators

I.n the theory of pseudodi fferenti al operators important. cl asses of Frech~t­

a1~ebras have the property tha t the group o.f i nvert i b1e elements i 5 ope~

(work of Beals 1977, Dunau 1977, Cordes 1979, Connes 1980). For some
, Frecheta1gebras and FlEthet-Li egroups the ess.enti all oca1 di ffi cul ty to

build up a theory of analytic operatpr func~ions can be overcome by proving
the following generalization of "the" Lemma of H. Cartan:Thm.".: let G be a
countable dense projecti ve' l"irni t of Banach t iegroups, KI'!; K11 , K = Kin Ki,1 ",

K'uK" rectangles in the cornplex plane. For each holomorphic function
fE~(U,G), Kc U .there exist f'EZ(U ' ,G), UI

J K' , and fl.' Edt'(U'''~),

UUJK" , such that

fez) = f'(z) (fll (z»-1 VZEK.

The proof uses methods cf Arens 1966 (and Davie 1971); "the" use of the
implicit'functionthoerem is avoided. The multiplicative decomposition'

of Fourier series with values in w-algebras poses aseries of problems
connected .wi th "the" inverse function theorem for Frechet sp~ces .. An.
explicit formula (sharpening results of Masani, Gohberg, Krein and Leiterer)
in the case of Banach algebras can be used to give positive results for
Frechet-Cm-subalgebras ~f C* -algebras andon the· other hand·counter-examples

~hich show the limitattons of multiplicative .~ecompositipns in Frechet
algebras. A suitable Frechetalgebra ~ (following work of Cordes 1979 and
'Connes 1980) can be defined: let Q be a Cm-manifold, S a Banachalgebra"
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with 1 and

a : n ->Aut (.J3)}

~: ={aEt3:n a t-> at(a) E C~ (n,[!.).} .. ·

For these Frechetalgebras the so called Oka-principle is discussed.

J. HEJTMANEK •Asymptotic Behavior of 'Strongly Continuous Semigroups, the Spectral Mapping

Theorem for the Exponential Function and Applications to Linear Transport Theorv.

Linear transport processes (like neutrons in a reactor, photons in a star

or photons from an X-ray tube in Computerized Tomography) are solution of

the linear Boltzmann equation. The asymptoti~ behavior of the semigroups

generated by the Boltzmann operator is a one-parameter se~igroup of,positive

operators in an L1-Banach lattice. The spectral mapping theorem for the

exponential function would give means to decide about the desired

asymptotic behavior. T~e validity of the spectr.al mapping theorem is

discussed and examples, similar to the Boltzmann equation, are presented .

•M.A. KAASKOEK

Time varying systems 'with boundary cond·itions and integral operators

Time varying linear systems with bounda.ry conditions a~d integral operators

with semi-separable kernels are studied by exploiting their mutual connections.

The concepts of transfer operator and realization are analysed. For systems
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with boundary conditions the transformations of similarity and reductior'!
are considered and the invariants under these transformations are
dete~ined. Special attention is give~ to inversion and factorization of
systems and of integral operators. The work reported on is joint work
w; th I. Gohberg.

W.KABALlO

Decomposition of Fredholm Resolvents

This talk is on joint work wi"th B.Gramsch. A main result is
the followirtg.
Theorem. Let X be a Banach space, n~ CN a domain of holomorphy and
~>L(.X) be holomorphic with values in 4>

1(X) ={ AE L(X) ; dirn N(A) .'? 00.,

R(A) complemented} such that. -T ( zo) is injective for some,zo E Q .~. ,

Then T has a meromorphic left inverse l on n with a global decomposition
l(z) = A(z) + S(z), where A : n ->L(x) ;s holomorphic and S :n ~ J q
is meromorphic, q > N-l.

Here Jq is the ideal of 'l'q-nuclear operators, where 'l'q(t) =('fog i )-q,
o <q <00 ~ t near o. This theorem sharpens earl;er decomposit;on iheorems
of B. Gramsch (1973;f(x) instead of Jq) and H: B~rt, ILKaballo~ Ph.· ... -
Thijsse (1980;Jq with q > N). Aft~r.a sketch of the pr90~ a~ example is
presented showing that this is false, even ~ocally, for .JN- 1.

e K.G.KALB

c~ -vectors and operator algebras

(Report on joint work with B. Gramsch.)
Let a : Q_>~(E)-l be a functi'·on from a C~-manifold Q inta the u~.ita~y
group of a Hi 1bert space E. Consider the space <E, C~(Q), a) = . , -

{fEE: [t -?a(t)f] EC~(Q,E)} of CCO-vectors and the algebra <~(E), CCO(n),6(>
(where X(t) =a (t)Ta(t)-1 ) of Cco-operators with respect' to'ö-, . ,'.

concept introduced by B. Gramsch in connect;on with results of 'A. Connes·.'
(1980) and H.D. Cordes (1979).
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Recall: (Y. T("E ,cco(n), a» <; (E,CCD(Q)', a) . - Dur first theorem is: @.
If TE\~(E),Cco(r2),a> is left semi Fredholm, then (under an additional
density condition) T- 1« E,C=(Q),a~~<E,C=(Q),a> . Various examples for a

are discussed, particularly actions of md on E which satisfy a weakened
group law (Weyl relations) and one parameter groups generated by self
adjoint. operators with pure point spectrum. Combining aremark on C:vectors
with a theorem of H.O. Cordes on C~operators with respect to Weyl-action,

® spezializes to the follo\"Jing: If T (El:(L2 (]Rn» ) is a left semi
Fredholm pseudodifferential operator with symbol a E CB~(lR2n), then e
T-Yf(lRO~~ f(lRn). Examples of CCD-operators are given which are translation
operators and hence neither pseudolocal oor hypoelliptic; This ·rnotivates
(again for E = L2(lR0) ) the construction (e.g. by superposition of vector­
fields) of locally supported families a ={ax c5: xElRn,Ö>O}, such that for

TE (X(E),C=(r2),a) the assertions. of (p. re~p. @. spezial.ize to pseudo­
locality respectively hypoellipticity of T. Part of the results is proven
in more general situations then indicated above.

Hans G. KAPER

Sturm-Liouville eigenvalue problems with indefinite weights

We shall discuss eigenvalue problems of th~ form Au =A Tu in a Hilbert
space, where A i$ a selfadjoint positive operator generated·by· a second­
order Sturm-Liouville differential expression and T a selfadjoint
indefinite multiplicative operator which is one-to-one. In particular,
we shall discuss the·partial-range completeness properties of the
eigenfunctions. We shall illustrate the theory with several examples
from physics and engineering.

Heinz KöNIG

The Conjugation Operator in the abstract Hardy Algebra Theory

Let (H,~ ). be a Hardy algebri situation on (X,E,m) in the sense·of
Barbey-König, LNM Val. 593 (1977) (~ited as LN). One first extends
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a basic result of the theory (LN IV.3.1D with IV.2.5) from the bounded
to arbitrary real-valued measurable functions.This is then applied in
order to characterize the conjugable functions. The main res~lt is:

A function. PEReL(m) is conjuQable (in a certain modified sense, that
i s, conj ugab1ein the sense of LN and subject to a certa in mi 1d growth
restriction) iffit can be written in the formP = F - G, where Fand G
are pointwise limits df increasing sequences of nonnegative functions in
ReH which are bounded in L1_ norm with respect to the m-continuous

representing measures for ~.

Michel L. LAPIDUS

Product formula for imaginary resolvents a~~modified Feynman inte"gra1.
Dominated convergence theorem for Feynman integral.

An abs tract product formu1 a for ; magi na ry reso1vents i s proved for a 'pa i r

of self-adjoi~t operators A, B of a complex Hilbert space. Here, A ~s

assumed to, ,be nonnegative and the positive part of B is arbitrary while
its negative part is smal1 with respect to A'in the sense of quadrat~c

forms. When specialized, this theorem establishes the convergence of the
"modified Feynman integral" - recent1Y introduced by the author ~ in the
most general case for whic~ the Schrödinger equation can be solved without
ambiguity. Dominated convergence theorems for Feynman integrals are also
investigated.

L. LERER

The Bezout equaiion' and resul tant operators for analytic functions."

Let 0+ be a fin'itely connected doma;n in the complex plane ([ and let
a1(z), ....., an(z) be" analytic functions' in 0+" which' hav~ c'ontinuous

extens ions to' the bo~undary r of 0+. Ass urne an ( t )=#= 0 tor tE r. Dur m~ in

aim iso toproduce con.volution-type operators 'whose kernel have dimension
equal tq ~he number of connnon zeros ofa;(z) in 0+. Such operators we
call resultant operators. Dur strategy ;s the fo110wing:
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We first consider the Bezout equation
n

(1) Lai (z) xi {z} = c (z ) ,
i=1

where c(z) is a given function, analytic in 0+ and continuous in o+ur

and xi (z) are unknown f~nctions on which we impose' certain conditions.
Theseconditions' allow us to transform {I} into an equation of form

(8 <p )(t) == g(t'), where B is a convolution type operator. Finally, the
transpose R = Btr i.:; the resuTtant operator. Ta prove thi s we use two

methods. Th~ first 1s based on factorization of functions ~nd matrix­

functions involved. The second one concentrates on studying eq.(l) and
reducing it to same interpolation problem.. The results are obtained
jointly with B. Kon.

E~ MEISTER

On the transmission problem of the Helmholtz equation for quadrants

Find the scattered electro-magnetic field in m3-space divided inta four

right-angled dielectric wedges Vj filled with different materials and

excited by a· line-source situated in the first wedge VI and with.electric

field vector Epr = (0,0, ~ pr(x,y»! The. problem leads to a transmission

problen:' for the four wave-functions ~ j(x·,y). satisfying the four Helmhol tz
o

equations (6 + ~'j) 41 j = ° in Vj , respectively. Across the' common boundaries

the total field functions and their normal derivatives have to pass
continuously.

By means of the two-di~ensionalLaplace-transform and after factorizing

h h . t O 1 ° 1 2 2 . h' d l'tee ara:cterls 1 c po ynom, a s u .+ V . + Aj Wl t . respect to u an app y' ng

the additive Wiener-Hopf decomposition, then symmetrizing with respect to

v and applying the inverse Laplace-transform with respect to v one ends

up with two representations of the one-dimensional L-transform of the

bo~ndary va 1ues of c%l tot on y = O. Putt i ng them equal 1eads -.after same

algebraic manipulations - to a one-dimensional sinqular integral equatian
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tor the L-transtonn of the normal derivative of $ tot on y.= ·0. It 'is

shown that this eq. may be solved - at least by the fixed point principle -

for small values of !AI -). 2' a~d'A3 -A 4\ in Lq(R), q,~2, when

Im A. > 0, j = 1,2,3,4.
J

A. PIETSCH

Eigenvalue distributions and tensor stability

A quasi-Banaeh operator 'ideal 6r is said to b~ of" Riesz' type' 1r' if: a\l ~~'.

operators T E O(E~E), where [ ;s an arbitrary' comP.l.~x :Banac~ s~ac~~:'af.e

Riesz such that the eigenva1ue sequence '(A (T)) belangs 'to 1r . ~
n . .. "

Then there exists a constant cr ~ 1 such that .

<. r: fAn(T)1 r)l/r. ~ er f1Tlotß.
n

Here 1I-lotll denotes the quas; -nonn cf Ol.

A quas;-Banach operator ideal ot is cal1ed stable with respect to a tensor

norm 0( ; f S E 0( (E ,Eo) and T E Q (F,F0) ;mply 5 -aT E 0( (E ~aF ,Eo ~aF0).

Then there ex; sts a eonstant ca' ~ 1 such that
- ~... .. ~

If the constants er and ca are chosen as small as poss;ble, then we have

Thi s i nequa1i ty .can be used to show that thf;! Banaeh ,; dea1 . of abs6l ute ly
r~summing operators with 2.~ r< oo:is of Riesz type'l-r. " ,-

Proofs are·tc be found in a paper'whic;h will appear· in a.~Volume",ded;\cated

to the 60th bi ~thday of L.· Nachb; n, Ncrth-Ho11 and. See also 'my. fortheomi'ng
book on IIE;genva1ues and s-numbers", Cambridge Un;v. Press, .. 1985+x:

~.. •• r •
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J.D. PINCUS

A Local Index Theory for certain Banach Algebras
A. report on j oi nt work wi th Ri chard Ca rey

We introduce a local index theory for a class, called p-analytic of
maximal ideals in a finitely generated commutative Banach algebra !Jr of~(H).

The ideals we distinguish are associated with a p-dimensional (locally
defined) analytic space V lying in the Taylor spectrum of the generators

{T1'·· . ,Tn}·

We introduce, first locally, certain holomorphic chains defined in a
neighborhood o~ such an ideal whose density g;ves a .new index. This .index
is not constant on the' Fredholm components of the generating operator
n-tup1e, but jumps on singular points of the variety V.
For p=1 let 'm be the maxi~al ideal generated by {Tj-zj } j~1 . The density
of the hol amorph; c chai n E ga [ V] ais shown to be

i (m) = 1im dirn m'" nH / * n+1
n -+<lO m H

where mV (z) denotes the multiplicity of the loca1 'ring of the irreducible
a

component Va 9 V at z. The integers 9
0

are'determined as

9 = length" m [oHm"" x Qm ]
a . Ct. p

. p

a difference of lenghts coming from certain m-adic completions of the e
'Hilbert and algebra localized to the prime p which corresponds to Va • The
principal current E 9 [V ]. is unchanged by trace class perturbations of

. a a
{T.} j~1 which preserve cOl1l11utativity. ·Utider the 'condition ttiat 6 esseT1'··· ,Tn}

is i scarred one manifold and [Ti.Tj *] is compact. it is shown that the

current extends to a globally defined current, the principal current J, which
.is invariant under compact perturbations. It is shown 'that dJ(d~} ~

Index' f(T1' ... ,Tn} for me~omorphic f non-van; shi ng on ö e~s (T1'· · · ,Tn)· Thi s
detenni nes K1( f5 ess (T 1' · . • ,Tn) }. Hi gher di mens i ona1 and non-colTllluti n9
situations are also treated.
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F. van SCHAGEN

Integr.al Equations with a non-compact semi-separable Kernel

In this talk we discuss integral equations of the second kind on a
half-line and a full line with non-compact kerne]s of semi-separable type.

-The analysis is b~sed on-connections with t;~e varying systems with.
boundary conditions and dichotomy plays an essential role. Necessary
and suff; ci ent condi ti ons ~or. i nvert.i.bi 1 i ty wi 11 .be .gi-ven together w; th ex­
plicit formu1as for the resolvent ker~e1. The_Fre~holm characteristics
will be described in terms of di·chotomy. SP.ecial atten~ion ~i~l be paid
to kernels 'with an exponential representation~ The discrete analo'gue i.s

also included.
The talk' reports on joint work with I. Gohberg (Tel-Aviv; Amsterdam)

and M.A. Kaashoek (Amsterdam).

H. SCHRUDER

On the reguiar group of a finite continuous W*-algebra and continuous
index theorems

For a W*-algebra Mlet GM denote the group of regular elements. If M
has no finite discrete part we prove the following theorem

Theorem 1
r 0
~
l K(M)

k even

k odd

(For Mproperly infinite this was prove~ by BrUning and Willgerodt
note that. the algebraic K-group K(M) ~ 0 in this case.)
We then deduce an index theorem for Toeplitz operators 00.S2n-l whose

symbols take values in a II1-factor M.

Theorem 2 For 4> EC(S2n-1 ,M) T~ is Fredholm {in the sense of Breuer)
iff ~EC(S2n-l,GM). In this case one has ind(T4» = (_I)n t n ([~]r

(tn: .lT2n-l (GM) --> K(M)' ~ ~ denoti ng the i somorphi sm of Theorem 1.)'
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E. SCHROHE

Complex Powers of El1iptic Pseudifferential Operators

Suppose Mis a compact n-dimensional manifold. Complex powers can be definedof
large classes of elliptic pdo of order m>O on sections of a vector bundle
over M. The power AS

, s E (, of A is again a pdo. We are mainly interested

in its kernel ks(x,y).

SeeleY(l967), Subin (1978): If A"'L j:O Op(am_j )Blld am_j{x,~)is homogeneous ofe
degree m-j in f; , then ks(x,y), x1Y, can be continued analytically to (t,

ks(x,x) meromorphically with only simple poles in {Olsj=(j-n)/m:jE ~o}·

Gilkey (1981), Sub;n (1978), \~odzicki,(1982): Under similar assumptions
the eta function of a selfadjoint operator is meromorphic in l. There is

no singularity in O.
Considering perturbations, the holomorphy of ks(x,y), xly, turns out to
be a rather stable property whereas the meromorphy of ks{x,x) depends on
the asymptoti c expans ion of the syrnbo1 0 (A). r4i nor changes can make
continuation to [ impossible. Similar results hold for zeta and eta

functions.

E. SEMENOV

Operator Blocks, Interpolation Theory, Geometry of Banach Spaces,
Operators connected with Haar Series

Operator Blocks. Let "E be a functional Banach lattice on [0,1] and e
Qe be an operator of the mul~iplication by the characteristic function
of a measurable set es[O,l] .. For each linear operator TEc;(E,E)
let us denote

t) (T ,E) i n~ 11 Oe T Qf I1 E
mO,mf > 0

and
D(E) = {T:T Ei(E ,E}, 6 (T ,E» 0 }

We shall talk of solved and unsolved problem connected with the structure
of D(E}. The main problem ~s under what assumptions O{E} is empty.

(Herr SEMENOV mußte leider die Teilnahme an dieser Tagung absagen.)
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F. SPECK

General Wiener-Hopf factorization and boundary problems in a half-space

We consider factorizations of a general Wiener-Hopf operator

W= Tp(A) = PA !PX where X is a Banach space, A, PE~(X), ~ invertible,

p2 = P. Introducing the notation of a cross factor with respect to P by
-1 -1

CE ce(X) invertible such that PI = C. PCP, P3 = C QCQ (Q = I-P) are
idempotent and Pp 1 = PI' Qp3 = P3 hold, it can be proved, that the
fol1owing assumptions are equivalent:

(i) A = A_CA+ with same invertible factars,

A+PX = PX, A_QX = QX and a cross factor C

(i i ) WVW = W for same VE.t( PX)

(i i i ) W= PC IPX with some cross factor C.

Th;s cancept is used to solve several convolution equa~ions with dis­
continuous symbols in a half-space as we"l as boundary value and
transmission problems.

B. Sz.-NAGY

Contractions without (yel;c vectors

• It is proved that if T is a comiiletely nonunitary contractio~ 'operator

on Hilbert space such that T* n does not converge stronQly to O· as

n -)CD, there ;s an' integer NT) 0 so that norie of 'the powers T* m'wi:th

m> NT " has a cyc1i c vector. The resu1t subs i s ts ev~n 'for ~ontr-a~'t1c?~s T

with a nontri~ial unitary part, provided tfiis 'unitary part' ~as ~~s sp:ectral
measure absolutely continuous w"i'th respect to lebesgue' measure.

Referenee": B.Sz.-NAGY - C. FOIAS: PAMS, vol 87.(1983), 671-674.
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L. WEIS

On the essential spectra of Li-operators

We give a formula for the essential spectral radius of operators in

LI (n,u) - spaces in terms of the quantity

6 (T) lim liXA TU
u (A}->o

and apply it to problems concerning

- the 1inear transport equation, in parti,cular the asymptotic behaviour

of its solutions

the Doeblin condilion as a criterion for uniform ergodicity in the
theory of Markov chains
the spectra of multipliers, in particular to the question:
when does the spectra of a measure uEM(G) equal the closure of its
Fourier trans form

The proofs use'the special.structure properti~s .of LI and this .method
also 9iveS:

For a positive operator in LI(n, u ) the essential spectral radius always
belongs to the essential spectrum.

H. WIMMER

~~lynomial matrices, modules and lin~ar p~ncils

. An algebraic. framework, is developed in which polynomial matrices can be

reduced ~o matrix pencils. Let LE Fnxn [z] be ·a P9lyn:orn~al matrix over

a field F, which has a proper rational inverse.

Theorem: (a) The"re exi sts a f.i ni te ly generated' F [ z] -modul e V
L
~ Fn,[ z]

n
such that VL -= F [Z]/LFn [ozl • As a vector space VL has a dimension

given by dimVL = deg det L(=:r). VL and VLT are dual spaces with respect
to a scalar product [-,-J.
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~b) Let the co1umns of the matrix PEFnxr [z] form a basis of Vl , let­
the co1umns of QT be a basis of V~ dual to P and let A be the matrix
of the shift S+, S+a = z· a, a EVL. Then L(z) = P(z) (zi-A) Q(z). ,
land (zi-A) have the same elementary divisors.

G. HITTSTOCK

Complete1y compact operators on C*-a1gebras

Let A,B be C*-a1gebras, X~ A a linear subspace , <p :X -. B a comp1ete1y
bounded linear map. <P is called comp1etely compact if for e:> 0 there exists
~ finite dimensional linear s~bspace U~·B. such that inf IIQl n(x) - Mn(U)II

Mn
(B)<€

for all x E Mn(X) ~Mn(A), IIx 11 ~ 1. (Mn(A) is the C*-a1gebra of nxn-matrices
with entries· in A and<p [x:

J
.-] =[ <p (x .. )] is the n-th multiplicity map).. n 1 lJ ..

It· is shown that nuclear C*~algebras have the (1+E) extension and the
(1+e:)- decomposition property for comp1etely compact maps. A completely bounded
map <P:X -. C(X) (the -algebra· of c9mpact operators on~) is completely
compact i ff there isa representati on 1T :A -. B(X), X a Hi 1bert space, and compact
operators V,W :I: -.K, 11 VIHI w 11 ~ (1+ E )YII <p 11 c~ such that <p(x) = V*1T(X)W.

A completely positive, compact map <p. : A .... C(Jl). is automatically complete1y
compact.

M. WOlFF

A characterization of the generator of a positivity preserving semigroup

let E be an arbitrary Banach lattice with positive cone E+. Consider

the generator (A, 0 (A» of a Co-semigroup of operators Tt on E of type

w(A) = inf ({. 1n 11 Tt!l ).

Theorem: The fol1owing conditions are equiva1ent:
a) All operators Tt are positive (i.e. Tt(E+)S E+

b) (i) D(A2) n E+ i 5 dense in E+

(i i) There exists a constant M~ w(A)+2· such that for all hE D(A2)

with nonvanishing positive part h+ the relation (Ah)+ j M.h+
holds; that means: there exists a positive linear functional <p
on E satisfying 0 =<p(h-),t<p(h+) andq>(Ah) $ M<p(h).

Some applications to differential operators are given.                                   
                                                                                                       ©
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J. ZEMANEK

Asymptoti e formul as for the semi -Frepholm radi us

Let T be a bounded linear operator on a Banach spaee. The semi-Fredholm
radius s(T) is the supremum of all E: .~ 0 sueh that the operators T - A I

are semi-Fredholm for ,AI< E:. We obtain asymptotic formulas expressing s(T)
in terms of various geometrie charaeteristfcs of T. Same of these quantities
extend the elassical sequences of Gelfand, Kolmogorov, Bernstein, and
~itiagin numbers, and so the results show that there is a natural passage

"from the speetral' radius through the essential radius to the semi-Fredholm
radius. Finite rank perturbations of the redueed minimum modulus are eompared
to these characteristies. Ta formulate a sample result we denote by m(T)
and q(T)· the m~nimum and surjeetion modul us, respectively, and define

mOl (T) = sup m(T:+-F) and qCo (T) "' = sup q(T+F), where F varies over
the finite rank operators. Then g(T) = max' {mc:o (T) , qc:o (T)} is positive iff
T is semi-Fredholm, and we have

. 1im g(~n )l/n = s(T). .
n

Related open questions may also be discussed.

Berichterstatter: F.'Ali Mehmeti
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