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56. Lourdes Palacios 34

57. Vladimir Peller 34
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Linear stochastic systems

Daniel Alpay

Using the white noise space setting, in particular the Wick product, the Hermite
transform, and the Kondratiev spaces of stochastic test functions and stochastic
distributions, we describe a new approach to study linear stochastic systems, where
randomness is also included in the transfer function. Transfer functions are now
rational functions with coefficients in an associated commutative ring of power
series in a countable number of variables. We present stability theorems for these
systems, both in the discrete and continuous time cases. Then we discuss state
space equations.

The talk is based on joint works with Haim Attia, David Levanony and Ariel
Pinhas.

References

D. Alpay, D. Levanony and A. Pinhas. Linear state space theory in the white
noise space setting. Preprint available on Arxiv.

D. Alpay, H. Attia and D. Levanony. On the characteristics of a class of Gauss-
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Applications, vol. 120, pp. 1074-1104 (2010).

D. Alpay and D. Levanony. Linear stochastic systems: A white noise approach.
Acta Applicandae Mathematicae, vol. 110, pp. 545-572 (2010).

Department of mathematics, Ben-Gurion University of the Negev,
POB 653 Beer-Sheva 84105, Israel

E-mail address: dany@math.bgu.ac.il

Carleson measures and interpolating sequences
in convex domains of finite type in Cn

Eric Amar

We study interpolating sequences for Hardy spaces in convex domains of finite
type in Cn. This is a special case of the theorem B of H. Cartan with Hardy
estimates. We show that if S is a dual bounded (or uniformly minimal) sequence
of points in Ω for the Hardy space Hp(Ω) then, for any 1 ≤ q < p, S is Hq(Ω)
interpolating, provided that p = ∞ or p ≤ 2.

En route to prove this theorem we study Carleson measures in Ω and we prove
a Carleson embedding theorem for these domains, i.e. if µ is a geometric Carleson
measure in Ω, then Hp(Ω) is continuously embedded in Lp(µ) for 1 < p <∞.

University of Bordeaux 1, 351, Cours de la Liberation, 33405 Tal-
ence, France

E-mail address: Eric.Amar@math.u-bordeaux1.fr



5

On maximal ideals of codimension one in m-convex algebras

Hugo Arizmendi Peimbert

W. Zelazko gave a characterization of complex commutative complete unital
m-convex algebras in which all maximal ideals of codimension one. In any of such
algebras the spectrum of every one of its elements is bounded.

Here we present a similar result that gives, for any complex commutative unital
m-convex algebra, sufficient conditions in order that all its maximal ideals are of
codimension one. Moreover all these conditions are proved to be equivalent to each
other. We also give an example of a complex commutative unital m-convex algebra
such that all its maximal ideal are of codimension one and has an element with
unbounded spectrum.

Joint work with Angel Carrillo and Reyna Maŕıa Perez.

Instituto de Matemáticas, Universidad Nacional Autónoma de
México

E-mail address: hugo@servidor.unam.mx

Weyl functions of bounded quasi-selfadjoint operators
and block operator Jacobi matrices

Yury Arlinskĭı

A bounded operator T in a separable Hilbert space H is called quasi-selfadjoint
if ker(T − T ∗) 6= {0} and N-quasi-selfadjoint if N ⊇ ran (T − T ∗), where N is a
subspace of H. An N-quasi-selfadjoint operator T is called N-simple if the lin-
ear hull of {TnN, n = 0, 1, . . .} is dense in H. We study the N-Weyl function
M(z) = PN(T − zIH)−1�N of an N-quasi-selfadjoint operator and define Schur
transformation and Schur parameters of M(z). The main result is that any N-
quasi-selfadjoint and N-simple operator is unitarily equivalent to an operator given
by a special block operator Jacobi matrix constructed by means of the Schur pa-
rameters of its N-Weyl function.

The talk is based on a joint work with L. Klotz.

Department of Mathematical Analysis, East Ukrainian National
University, Kvartal Molodyozhny 20-A, Lugansk 91034, Ukraine

E-mail address: yury arlinskii@yahoo.com
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On the duals of certain subnormal tuples

Ameer Athavale

Part I: The tuple of multiplications by coordinate functions on the Hardy space
of the open unit ball B2m in Cm (resp. open unit polydisk Dm in Cm) is referred to
as the Szegö tuple (resp. Cauchy tuple) and is a well-known example of a subnormal
operator tuple. Naturally associated with the Szegö tuple (resp. Cauchy tuple) is
its dual whose coordinates act on the orthocomplement of the Hardy space of the
ball (resp. polydisk) in an appropriate L2 space. We examine the Koszul complexes
associated with the duals of the Szegö and Cauchy tuples and determine their Betti
numbers. We explicitly verify that, for m ≥ 2, the m’th cohomology vector space
associated with the Koszul complex of either the dual of the Szegö tuple or the dual
of the Cauchy tuple is zero-dimensional. It follows in particular that, for m ≥ 2,
neither the Szegö m-tuple nor the Cauchy m-tuple is quasisimilar to its dual; this is
in contrast with the case m = 1 where both the Szegö tuple and the Cauchy tuple
reduce to the Unilateral Shift which is known to be unitarily equivalent to its dual.
Part I is joint work with Pramod Patil.

Part II: We consider an important class of subnormal operator m-tuples Mp

(p = m,m+1, ...) that is associated with a class of reproducing kernel Hilbert spaces
Hp (withMm being the multiplication tuple on the Hardy space of the open unit ball
B2m in Cm and Mm+1 being the multiplication tuple on the Bergman space of B2m).
Given any two C*-algebras A and B from the collection {C∗(Mp), C∗(M̃p) : p ≥ m},
where C∗(Mp) is the unital C*-algebra generated by Mp and C∗(M̃p) the unital
C*-algebra generated by the dual M̃p of Mp, we verify that A and B are either
*-isomorphic or that there is no homotopy equivalence between A and B. For
example, while C∗(Mm) and C∗(Mm+1) are well-known to be *-isomorphic, we
find that C∗(M̃m) and C∗(M̃m+1) are not even homotopy equivalent; on the other
hand, C∗(Mm) and C∗(M̃m) are indeed *-isomorphic.

Department of Mathematics, Indian Institute of Technology Bom-
bay, Powai, Mumbai 400076, India

E-mail address: athavale@math.iitb.ac.in
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Some approach to the moment problems

Yurij Berezansky

The report is devoted to representation of one approach to the theory of mo-
ment problems [1-9]. In this approach we at first prove the moment representa-
tion by the application of the theory of eigenfunction expansion by generalized
eigenvectors to the corresponding operators.For such vectors we get a simple equa-
tion depending on considered moment problem; the solution of such equation gives
the form of representation.The corresponding Parseval equality gives the moment
representation. After this we connect with considered moments the Jacobi type
three-diagonals block matrix which spectral measure is equal to the measure in
the moment representation.Corresponding spectral theory of such matrix gives the
further information about considered moment problem. Such approach gives the
possibility to investigate the following moment problems: classical, classical strong,
trigonometric, complex, matrix and different many-dimensional analogs of them,
including infinite-dimensional cases (in many-dimensional situation it is necessary
to investigate the commuting families of Jacobi type operators).

References

1.Ju. M. Berezanskii, Expansions in Eigenfunctions of Selfadjoint Operators,
Amer. Math. Soc., Providence, R.I., 1968 (Russian edition: Naukova Dumka, Kiev,
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2.Yu. M.Berezansky and Yu. G. Kondratiev, Spectral Methods in Infinite
- Dimensional Analysis, Vols.1,2, Kluwer Acad.Publ., Dordrecht-Boston-London,
1995 (Russian edition: Naukova Dumka, Kiev, 1988); Ch.5, Section 2.

3.Yu.M.Berezansky, Some generalizations of the classical moment problem, In-
tegr.Equ.Oper.Theory 44 (2002), 255-289.

4.Yu.M.Berezansky, The generalized moment problem associated with correla-
tion measures, Funct.Anal.Appl. 37 (2003), no.4, 311-315.

5.Yu.M.Berezansky and M.E.Dudkin, The direct and inverse spectral problems
for the block type unitary matrices, Methods Funct.Anal.Topology 11 (2005), no.4,
327-345.

6.Yu.M.Berezansky and M.E.Dudkin, The complex moment problem and direct
and inverse spectal problems for the block Jacobi type bounded normal matrices,
Methods.Funct.Anal.Topology 12 (2006), no.1, 1-31.

7.Yu.M.Berezansky and M.E.Dudkin, On the complex moment problem, Math.
Nachr. 280 (2007), no.1-2, 60-73.

8.Yu.M.Berezansky and D.A.Mierzejewski, The investigation of a generalized
moment problem associated with correlation measures, Methods Funct.Anal. Topol-
ogy 13 (2007), no.2, 124-151.

9.Yu.M.Berezansky and M.E.Dudkin, The strong Hamburger moment problem
and related direct and inverse spectral problems for block Jacobi type matrices,
Methods Funct.Anal.Topology 16 (2010). no.3, in print.

Institute of Mathematics NASU, Kyiv, Ukraine
E-mail address: berezan@mathber.carrier.kiev.ua
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Moment problems and eigenvalues of Hankel matrices

Christian Berg

I will give a survey of results about moment problems with special focus on the
large n behaviour of the smallest eigenvalue of the sections of the corresponding
Hankel matrices of moments.

Dept. of Mathematical Sciences, University of Copenhagen, Uni-
versitetsparken 5, DK-2100 Copenhagen, Denmark

E-mail address: berg@math.ku.dk

Hermite, quasi Hermite and extended Hermite interpolation
problem on Chebyshev abcisas, a unified approach

E. Berriochoa, A. Cachafeiro, E. Martinez-Brey

In this contribution we deal with Hermite-Fejer and Hermite interpolation poly-
nomials which are constructed using the n-roots of τ ∈ T as nodal system. We
present convergence results for these problems which are translated, in a unified
way, to Hermite interpolation problems on Chebyshev abcisas obtaining some im-
provements to P. Szasz results.

References

[1] E. Berriochoa, A. Cachafeiro, Algorithms for solving Hermite interpolation
problems using the Fast Fourier Transform, J. Comput. Appl. Math. In press.

[2] L. Brutman, I. Gopengauz, P. Vertesi, On the Domain of Divergence of
Hermite-Fejer Interpolating Polynomials, J. Approx. Theory 106 (2000), 287-290.

[3] J. Szabados, On Hermite-Fejer interpolation for the Jacobi abscissa, Acta
Math. Sci. Hungar. 23 (1972), 449-464.

[4] G. Szego, Orthogonal Polynomials, Amer. Math. Soc. Coll. Publ., Vol. 23,
4th ed., Amer. Math. Soc., Providence, 1975.

[5] P. Vertesi, Notes on the Hermite-Fejer interpolation based on the Jacobi
abscissas, Acta Math. Sci. Hungar. 24 (1973), 233-239.

ETSI Industriales, Universidad de Vigo (Spain)
E-mail address: esnaola@uvigo.es, acahafe@uvigo.es, ebrey@uvigo.es
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Completely positive maps on Coxeter groups with
applications to noncommutative von Neumann inequality,

deformed Fock spaces, BMV conjecture and free probability

Marek Bożejko

The plan of my talk is following:
1. Quasi-multiplicative operator-valued functions P on permutation (Cox-

eter) groups and free groups G with respect natural length functions
L(x) = minimal numbers of generators in the word x in G), i.e.

P (xy) = P (x)P (y), if L(xy) = L(x) + L(y), for x, y in a group G,

P (x−1) = P (x)∗ and P (e) = I.

2. Completely positive maps of quasi-multiplicative functions on C*-algebras
of permutations, Coxeter groups and free groups.

3. Applications to noncommutative von Neumann inequality:
For arbitrary contractions Tj on a Hilbert space and arbitrary non-

commutative polynomial on n variables we have
‖p(T1, ..., Tn)‖ < sup{‖p(U1, ..., Un)‖} ; where Uj are finite dimen-

sional unitary matrices.
Case n = 1 is the classical von Neumann inequality.

4. For arbitrary self-adjoint contraction T,which is Yang-Baxter ,on tensor
product of Hilbert spaces, HXH, we give construction of large class of
deformed Fock spaces and many examples of von Neumann algebras which
are factors i.e. centrum is trivial.

5. We prove for large class of self-adjoint operators A and B that the Bessis-
Moussa-Villani(BMV) conjecture is true i.e.:

The function on the real line F (x) = tr(exp(A + ixB)) is positive
definite.

6. Free infinitely divisibility of the q-Gaussian law -the Jacobi theta one
function, for which orthogonal polynomials are q-Hermite polynomials

xHn(x) = Hn+1(x) + (1− qn)/(1− q)Hn−1(x),

for all q in interval [0, 1]; the case q = 1 is the classical NORMAL law.

References

M.Anshelevich, S.Belinschi, M.Bozejko and F.Lehner Free infinite divisibility
fro q-Gaussian, Preprint ,arXiv ,2010.

S.Belinschi, M.Bozejko, F.Lehner, R.Speicher, The classical normal law is free
infinitely divisible,preprint ,arXiv,2009.

M.Boejko, Positive definite kernels,lenth functions on groups and a noncommu-
tative von neumann inequality,Studia Math.95(1989),107-118.

M.Bozejko, Besssis-Moussa Villani conjecture and generalized Gaussian random
variables, Inf.Dim.Analysis,Quantum Prob and Related Topics,11(2008),313-321.

M.Bozejko, R.Speicher, Completely positive maps on Coxeter groups,deformed
commutation relations and operator spaces, Math Ann. 300(1994),97-120.
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G.Pisier, Similarity Problems and Completely Bounde Maps, Lecture Notes in
Math.1618,2001.

G.Pisier, Introduction to Operator Space Theory,2003.
P.Sniady, Factoriality of Bozejko-Speicher von Neumann algebras, Comm. Math.

Phys. 246 (2004), 561-567.
Wroc law University, Plac Grunwaldzki 2/4, 50-384 Wroc law
E-mail address: bozejko@math.uni.wroc.pl

Normal Dilations Made Difficult

Man-Duen Choi

Which operators can be dilated to normal operators with some prescribed spec-
tra? This turns out to be useful for the illustration of Naimarks theorem about
the structure of a unital positive linear map from C(X) to B(H). Even in the
finite dimensional cases, there are very hard problems of unknown depth in matrix
analysis, related to the recent development of quantum information.

Department of Mathematics, University of Toronto, Canada
E-mail address: choi@math.toronto.edu

On square zero subalgebras of L(X) for non square vector spaces X

Thanassis Chryssakis

Let X be a vector space not necessarily square, dim X > 1, such that X =
X1⊕X2, Xi ≤ X, i = 1, 2. Then, there is a subset A of X on which all operators
T ∈ L(X) with TA ⊆ A, are generated by a square zero subalgebra A0 ⊆ L(X)
and an operator V ∈ L(X), V 2 = 0. On the other hand, if there are two square
zero subalgebras Ai ⊆ L(X), i = 1, 2, then the sum X ′ = kerA1+kerA2 is direct;
imAi = kerAi, i = 1, 2 and if dim A2 = 1 then X ′ is a square subspace of X.
Moreover, X is square if and only if L(X) is generated by a square zero subalgebra
and an operator V ∈ L(X), V 2 = 0. Results of this type for square Hilbert or
square Banach spaces were considered for instance, by P. Semrl and W. Zelazko.

Department of Mathematics, University of Athens, Panepistimiou-
polis, Athens 157 84, GREECE

E-mail address: achryss@math.uoa.gr
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On the real multidimensional rational K-moment problem

Jaka Cimprič

We present a solution to the real multidimensional rational K-moment problem,
where K is defined by finitely many polynomial inequalities. More precisely, let S
be a finite set of real polynomials in X = (X1, . . . , Xn) such that the corresponding
basic closed semialgebraic set KS is nonempty. Let E = D−1R[X] be a localization
of the real polynomial algebra, and TE

S the preordering on E generated by S. We
show that every linear functional L on E such that L(TE

S ) ≥ 0 is represented by a
positive measure µ on a certain subset of KS , provided D contains an element that
grows fast enough on KS .

University of Ljubljana, Slovenia
E-mail address: cimpric@fmf.uni-lj.si

Boundedness and compactness of Berezin-Toeplitz operators

L. A. Coburn

For the Berezin-Toeplitz operators on the Hilbert space H2(Cn, dµ) of Gaussian
square-integrable entire functions on complex n-space, Cn, I discuss known criteria
for boundedness and compactness. In this discussion the standardized Gaussian
measure is given by dµ = (2π)−n exp{−|z|2/2}dv(z). Considerable progress has
been made in recent papers [CIL, BCI]. Here, B = Wolfram Bauer, I = Josh
Isralowitz, L = Bo Li. For g in L2(Cn, dµ) and s > 0, we consider the “heat
transform”.

State University of New York, Buffalo, NY, USA
E-mail address: lcoburn@buffalo.edu
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Integral representations for non-selfadjoint operators

Alexandra Cojuhari, Jerzy Stochel

Integral representations are given for general non-selfadjoint operators defined
on Hilbert spaces. Specifically, for an arbitrary bounded operator T on a Hilbert
space H we propose a construction of an operator-valued measure F representing
at least harmonic functions of T . The operator-valued measure F is defined on
Borel sets in the boundary ∂Ω of a bounded domain Ω containing the spectrum
of the operator T . It is found that a such measure always exists and represents a
B(H)-valued weak indefinite integral on ∂Ω. Applications to the J. von Neumann’s
theory of spectral sets will be also considered. Some of the results are treated in
a more general setting of Banach spaces, especially for weakly complete Banach
spaces.

Institute of Mathematics, Jagiellonian University , ul.  Lojasiewi-
cza 6, PL - 30348, Cracow, Poland

E-mail address: Alexandra.Cojuhari@im.uj.edu.pl

Department of Applied Mathematics, AGH University of Science
and Technology, Al. Mickiewicza 30, 30-059 Cracow, Poland

E-mail address: stochel@uci.agh.edu.pl

Green’s functions and regularised traces of Sturm-Liouville
Operators on Graphs

Sonja Currie

Asymptotic approximations to the Green’s functions of Sturm-Liouville bound-
ary value problems on graphs are obtained. These approximations are used to study
the regularised traces of the differential operators associated with these boundary
value problems. Various inverse spectral problems for Sturm-Liouville boundary
value problems on graphs resembling those considered in Halberg and Kramer, A
generalization of the trace concept, Duke Math. J. 27 (1960), 607-617, for Sturm-
Liouville problems, and Pielichowski, An inverse spectral problem for linear elliptic
differential operators, Universitatis Iagellonicae Acta Mathematica XXVII (1988),
239-246, for elliptic boundary value problems, are solved.

School of Mathematics, University of the Witwatersrand, Johan-
nesburg, South Africa

E-mail address: Sonja.Currie@wits.ac.za
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On the factorization of maximal sectorial extensions
of sectorial relations or operators

Henk de Snoo

Sectorial operators or relations have (maximal) sectorial extensions. It is
shown that special maximal sectorial extensions, namely Krĕın-von Neumann and
Friedrichs can be characterized in terms of factorizations. Furthermore, all extremal
maximal sectorial extensions of a sectorial relation are characterized in terms of
analogous factorizations. As in the case of nonnegative relations, the factoriza-
tions of the Krĕın-von Neumann and Friedrichs extensions lead to a novel approach
to the transversality and equality of the extreme extensions and to the notion of
positive closability (the Krĕın-von Neumann extension being an operator). In par-
ticular, all extremal maximal sectorial extensions of a bounded sectorial operator
are characterized.
This is joint work with Seppo Hassi, Adrian Sandovici, and Henrik Winkler.

Rijksuniversiteit, PO Box 407 9700 AK, Groningen, Nederland
E-mail address: desnoo@math.rug.nl

Spreading lengths of orthogonal polynomials

J. S. Dehesa

The spread of the orthogonal hypergeometric polynomials throughout their
orthogonality interval is analyzed not only by means of their standard deviation
but also via their information-theoretic lengths of Renyi, Shannon and Fisher types.
While the standard deviation and the Fisher length can be explicitly given in terms
of the degree and parameters of the polynomial, the calculation of Renyi lengths are
more involved, requiring the use of the combinatorial multivariate Bell polynomials
or, in the Laguerre case, some linearization relations. The Shannon length cannot
be exactly calculated because of its logarithmic-functional form, but its asymptotics
and sharp bounds are obtained by use of an information-theoretic procedure.

References

[1] P. Sánchez-Moreno, J.S. Dehesa, D. Manzano and R.J. Yáñez, Spreading
lengths of Hermite polynomials, J. Comput. Appl. Math. 233, (2010),
2136-2148.

[2] P. Sánchez-Moreno, D. Manzano and J. S. Dehesa, Direct spreading mea-
sures of Laguerre polynomials. Preprint submitted. (2010).

[3] A. Guerrero, P. Sánchez-Moreno and J.S. Dehesa, Information-theoretic
lengths of Jacobi polynomials. Preprint submitted. (2010).

Instituto Carlos I de F́ısica Teórica y Computacional, Universidad
de Granada, Spain

E-mail address: dehesa@ugr.es
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On the Uvarov modification of ball polynomials

A. M. Delgado, L. Fernández, T. E. Pérez, M. A. Piñar

In this talk we present a Uvarov modification of the two variable classical
measure on the ball, by adding a finite set of equally spaced mass points on the
border. In such a case, both the orthogonal polynomials and the reproducing
kernels asociated with this measure can be explicitely expressed in terms of those
corresponding with the classical measure. Then, the asymptotics of the kernels and
the Christoffel functions are studied.

References

1. A.M. Delgado, L. Fernández, T.E. Pérez, M.A. Piñar, Y. Xu, Orthogonal
polynomials in several variables for measures with mass points, Numer. Algor. DOI
10.1007/S11075-010-9391-Z.

2. C.F. Dunkl, Y. Xu, Orthogonal polynomials of several variables, Encyclope-
dia of Mathematics and its Applications 81, Cambridge University Press, 2001.

3. L. Fernández, T.E. Pérez, M.A. Piñar, Y. Xu, Krall–type orthogonal poly-
nomials in several variables, J. Comput. Appl. Math. 233, (2010) 1519–1524.

Departamento de Matemática Aplicada, Universidad de Granada
E-mail address: amdelgado@ugr.es

The linear pencil approach to rational interpolation

M. Derevyagin

At first, tridiagonal linear pencils associated with RII -fractions (that is, odd
parts of the Thiele continued fractions arising in interpolation processes) will be
presented. Then we will obtain some convergence results for RII -fractions with
bounded entries in terms of the underlying linear pencils. After that, by means
of LU - and UL-factorizations of the linear pencils, we will introduce the Darboux
transformations, which relate the denominators of convergents of RII -fractions to
bi-orthogonal rational functions. Finally, in order to illustrate our findings, the
RII -fractions expansion of Markov functions will be considered.

The talk is based on the joint work with B. Beckermann and A. Zhedanov.

Department of Mathematics MA 4-5, Technische Universität Berlin,
Strasse des 17. Juni 36, D-10623 Berlin, Germany

E-mail address: derevyagin.m@gmail.com
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Invariant subspaces for operator semigroups
with commutators of rank at most one

Roman Drnovšek

Let X be a complex Banach space of dimension at least 2, and let S be a
multiplicative semigroup of operators on X such that the rank of AB − BA is
at most 1 for all pairs {A,B} in S. We prove that S has a non-trivial invariant
subspace provided it is not commutative. As a consequence we obtain that S is
triangularizable if it consists of polynomially compact operators. This result is a
common generalization of two results published in J. Funct. Anal. in 1997 and
1998.

Department of Mathematics, Faculty of Mathematics and Physics,
University of Ljubljana, Jadranska 19, SI-1000 Ljubljana, Slovenia

E-mail address: roman.drnovsek@fmf.uni-lj.si

The classification problem for amenable C∗-algebras

George A. Elliott

A brief survey is given of work on the classification of separable amenable (=
nuclear) C∗-algebras. This began with the classification of UHF algebras by Glimm
and AF (approximately finite-dimensional) algebras by Bratteli— unless one counts
the result of Gelfand and Naimark on commutative algebras—and perhaps one
should, because the first invariant to look at in the non-simple, non-commutative
case is the spectrum. The other invariants that have been studied so far are, roughly
speaking, K-theoretical, and it is an interesting question whether such invariants,
if one includes enough of them, are enough.

University of Toronto
E-mail address: elliott@math.toronto.edu
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Berezin transform on the harmonic Fock space

Miroslav Englǐs

The standard Berezin-Toeplitz quantization is based on the asymptotic expan-
sion of the Berezin transform, associated to weighted spaces of square-integrable
holomorphic functions (weighted Bergman spaces), as the weight parameter tends
to infinity in an appropriate way. We discuss an extension of this result to spaces
of harmonic, rather than holomorphic, functions, in particular to the case of the
harmonic Segal-Bargmann-Fock space on Cn.

Mathematics Institute, Academy of Sciences, Žitná 25, 11567 Pra-
gue 1, Czech Republic and Mathematics Institute, Silesian University
at Opava, Na Rybńıčku 1, 74601 Opava, Czech Republic

E-mail address: englis@math.cas.cz

Isometric and Unitary Dilations with
a Physical Realizability Constraint

Avraham Feintuch

A linear system is a linear operator on a Hilbert space that satisfies a physical
relizability constraint known as causality. We discuss the following question: given
a contractive linear system T, when does there exist a linear system which is an
isometric or unitary dilation of T? This question can be seen as a time-varying
analogue of classical Darlington Synthesis. The talk is based on joint work with A.
Markus.

Department of Mathematics, Ben-Gurion University of the Negev,
Beer-Sheva, Israel

E-mail address: abie@math.bgu.ac.il
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Initial value problems for linear differential
equations with a regular singular point

Chelo Ferreira, José L. López

We consider linear differential equations of an arbitrary order n ≥ 1 defined
over an open interval (0, X), X ∈ R, with a regular singular point at x = 0 of order
m ≤ n. We also add initial conditions to that differential equation and consider
initial value problems of the form:(xmf0y)(n) + (xm−1f1y)(n−1) + ...+ (xfm−1y)(n−m+1) + (fmy)(n−m)...+ fny = h

in (0, X),
y(0) = y0, y

′(0) = y1, ..., y
(n−m−1)(0) = yn−m−1; y ∈ C[0, X],

with y0, ..., yn−m−1 ∈ R. The coefficient functions fj and h satisfy certain regu-
larity conditions and f0 > 0 in [0, X]. When n > m the condition y ∈ C[0, X]
is superfluous and when n = m there are not initial conditions. Using the con-
vergence of the Liouville-Neumann expansion shown in a previous work for the
particular case n = 2 and m = 1, we give existence and uniqueness theorems for
the solution of this initial value problem. It is shown that this problem has a
unique solution and the Liouville-Neumann expansion converges to that solution if
|fj(0)| < (n −m + δn,m)f0(0), j = 1, 2, 3, ...,m. If we require an extra regularity
condition for the solution of the form y(n−m+k) ∈ C[0, X], k = 0, 1, 2, ..., this new
problem has a unique solution and the Liouville-Neumann expansion converges to
that solution if |fj(0)| < (n−m+ k + 1)f0(0), j = 1, 2, 3, ...,m.

Departamento de Matemática Aplicada. Universidad de Zaragoza
and Departamento de Ingenieŕıa Matemática e Informática, Universi-
dad Pública de Navarra

E-mail address: cferrei@unizar.es, jl.lopez@unavarra.es
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Tensor products of GB∗-algebras and Applications

M. Fragoulopoulou

GB∗-algebras are generalizations of C∗-algebras. They were introduced and
studied first by G.R. Allan, in 1967. In 1970, P.G. Dixon extended the concept
of a GB∗-algebra, in order to include also topological ∗-algebras which are not
locally convex. The importance of GB∗-algebras is mainly due to the fact that be-
ing algebras of unbounded operators have interesting applications in mathematical
physics and this gives a strong impetus for studying them. Typical examples of
GB∗-algebras are pro-C∗-algebras (i.e, inverse limits of C∗-algebras), C∗-like lo-
cally convex ∗-algebras (introduced by A. Inoue-K.-D. Kürsten), the Arens algebra
Lω[0, 1] = ∩

1≤p<∞
Lp[0, 1] equipped with the topology of the Lp-norms, 1 ≤ p < ∞

(G.R. Allan) and the algebra M [0, 1] of all measurable functions on [0, 1] (modulo
equality a.e.), endowed with the topology of convergence in measure, which is not
necessarily locally convex (P.G. Dixon).

To our knowledge, up to now, there is nothing in the literature about tensor
products of GB∗-algebras. So, this talk is devoted to the investigation of this
subject matter. First, we can show that if X is a Hausdorff locally compact space
and A a C∗-like locally convex *-algebra (with continuous multiplication), then
the complete locally convex ∗-algebra of all A-valued continuous functions on X,
C(X,A) ∼= Cc(X)⊗̂A, is a GB∗-algebra, under the injective tensorial topology
(note that “c” denotes the topology of compact convergence on the algebra C(X)
of all C-valued continuous functions on X). Furthermore, sufficient and necessary
conditions will be given, such that the complteted tensor product of two GB∗-
algebras under a “∗-admissible” topology is again a GB∗-algebra. Applications
concerning (unbounded) ∗-representation theory of tensor product GB∗-algebras
will be presented.

• The talk is based on a joint work with A. Inoue and M. Weigt.

Department of Mathematics, University of Athens, Panepistimiopo-
lis, Athens 157 84, Greece

E-mail address: fragoulop@math.uoa.gr
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Reproducing kernel Hilbert spaces based on complex
Hermite polynomials and related quantizations

Jean-Pierre Gazeau

I will report on the existence and properties of reproducing kernel Hilbert sub-
spaces of L2(C, d2z/π) based on subsets of two different families of complex, holo-
morphic or not, Hermite polynomials. The resulting coherent states quantizations
of the complex plane will be presented. Some interesting issues will be examined,
like the existence of the usual harmonic oscillator spectrum despite the absence of
canonical commutation rules.

Universit Paris Diderot Paris 7, 75205 Paris Cedex 13, France
E-mail address: gazeau@apc.univ-paris7.fr

Bivariate Bernstein-Szego measures

Jeff Geronimo

Measures supported on the unit circle that are reciprocals of trigonometric
polynomials play and important role in the theory of polynomials orthogonal on
the unit circle. I will review this theory and discuss some bivariate extensions.

Georgia Institute of Technology, Atlanta.
E-mail address: geronimo@math.gatech.edu

Dilation in VH-Spaces

Aurelian Gheondea

A result of Szafraniec from 1983 says that B. Sz.-Nagy’s dilation theorem for
operator valued positive definite maps on ∗-semigroups is equivalent to Stinespring’s
dilation theorem for operator valued completely positive maps on C∗-algebras. We
consider this equivalence in case the Hilbert spaces are replaced by VH-spaces
(vector Hilbert spaces) of Loynes.

Department of Mathematics, Bilkent University, 06800 Ankara,
Turkey and IMAR, CP 1-764, 014700 Bucureşti, România

E-mail address: aurelian@fen.bilkent.edu.tr and a.gheondea@imar.ro
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m-infrabarrelledness and m-convexity

Marina Haralampidou

m-infrabarrelledness, in the context of locally convex algebras, is considered to
prove results previously obtained for barrelled algebras. Thus, any unital commu-
tative m-infrabarrelled advertibly complete and pseudo-complete locally m-convex
algebra with bounded elements has the Q-property; hence, it is functionally con-
tinuous (: all characters are continuous). In the framework of commutative GB∗-
algebras with jointly continuous multiplication and bounded elements, the notions
m-infrabarrelled algebra and C∗-algebra coincide. In unital commutative uniform m-
convex algebras, m-infrabarrelledness is equivalent to the Banach algebra structure,
modulo pseudo-completeness. Moreover, m-infrabarrelledness for locally A-convex
algebras (in particular, A-normed ones) is also examined.

Department of Mathematics, University of Athens, Panepistimioupo-
lis, Athens 157 84, GREECE

E-mail address: mharalam@math.uoa.gr

Realization of Stieltjes and inverse Stieltjes families
via boundary relations

Seppo Hassi

The classes of Stieltjes and inverse Stieltjes functions as introduced by M.G.
Krĕın consist of Nevanlinna functions that are holomorphic outside the positive
halfline in the complex plane and take a fixed sign on the negative halfline. The
unbounded and multivalued analogs of corresponding subclasses of the more general
class of Nevanlinna families are defined and their realizations as Weyl families of
boundary relations are studied. This yields extensions of the notion of a so-called
positive boundary value space, which goes back to A.N. Kochubei. The main
realization results give characteristic properties of boundary relations, whose Weyl
families belong to the class of Stieltjes or inverse Stieltjes families. The results can
be used for instance in studying nonnegative selfadjoint extensions of nonnegative
operators and their spectral theoretic properties.

The talk is based on a joint work with Yury Arlinskii and Henk de Snoo.

University of Vaasa, Department of Mathematics and Statistics
E-mail address: sha@uwasa.fi
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Hahn-Banach type theorems for normed modules

A. Ya. Helemskii

Let A be a normed algebra, K some class of left normed A-modules. A left
normed A-module Z is called extremely K-injective if, for every A-module Y and
its submodule X, every bounded morphism X → Z can be extended to a morphism
Y → Z of the same norm. (Thus, Z plays the role of C in the classical Hahn-Banach
theorem).

In the following theorem we consider, as A, the algebra B(L) of all bounded
operators on an infinite-dimensional Hilbert space L, and, as K, the class of left
Ruan modules.

Theorem 1. Let H be an arbitrary Hilbert space, and L ⊗ H a Hilbert A-
module with the outer multiplication a · (ξ ⊗ η) := a(ξ)⊗ η. Then such a module is
extremely K-injective.

This theorem, combined with some general facts about Ruan modules, gives,
as an easy corollary, Arveson-Wittstock Theorem.

Later Wittstock generalized and strengthened the formulated theorem in sev-
eral directions. In particular, he proved that, with A and K as above, every dual
to a Ruan module is K-injective.

Turn to the opposite class of commutative algebras. What about modules
over one of the simplest, the algebra c0 of vanishing sequences? The following
theorem describes extremely K-injective modules within a certain reasonable class
of c0-modules. Namely, we call a c0-module Z homogeneous, if, for z′, z′′ ∈ Z, the
equalities ‖pn · z′‖ = ‖pn · z′′‖;n = 1, 2, . . . , where pn = (0, . . . , 0, 1, 0, . . . ), imply
‖z′‖ = ‖z′′‖.

Theorem 2. Let K be a class of homogeneous c0-modules, and Z is a non-
degenerate homogeneous c0-module. Then the module Z∗ is extremely K-injective
if, and only if, for every n = 1, 2, .., the normed space {pn · z; z ∈ Z} is, up to an
isometric isomorphism, a dense subspace of L1(Ωn) for some measure space Ωn.

In particular, all c0-modules lp; 1 ≤ p ≤ ∞ are extremely K-injective.
The condition of the non-degeneracy of Z can not be omitted: Z := l∞ provides

the relevant counter-example.

Faculty of Mechanics and Mathematics, Moscow State University,
Moscow 119992 Russia

E-mail address: helemskii@rambler.ru
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Schrödinger operators with δ′-like potentials

Rostyslav Hryniv

We address the problem on the right definition of the Schrödinger operator
with potential δ′, where δ is the Dirac delta-function. Namely, for a real-valued
function V from the Faddeev–Marchenko class L1

(
R, (1+|x|)dx

)
, we show the norm

resolvent convergence, as ε → 0, of a family Sε of one-dimensional Schrödinger
operators on the line of the form

Sε := − d2

dx2
+

1
ε2
V

(x
ε

)
.

If the potential V satisfies the conditions∫
R
V (ξ) dξ = 0,

∫
R
ξV (ξ) dξ = −1,

then the functions ε−2V (x/ε) converge in the sense of distributions as ε→ 0 to δ′(x),
and the limit S0 of Sε might be considered as a ‘physically motivated’ interpretation
of the one-dimensional Schrödinger operator with potential δ′.

In 1986, P. Seba claimed that the limit coincides with the direct sum of free
Schrödinger operators on the semi-axes with the Dirichlet boundary condition at the
origin, which implies that in dimension one there is no non-trivial Hamiltonians with
potential δ′. Our results demonstrate that, although the above statement is true
for many V , for the so-called resonant V the limit operator is defined by the non-
trivial interface condition at the origin determined by some spectral characteristics
of V . In this resonant case, we show that there is a partial transmission of the wave
package for the limiting Hamiltonian.

Recently similar results on norm resolvent convergence were established by
S. Albeverio, C. Cacciapuoti, P. Exner and D. Finco under the assumptions that V
decays exponentially and its mean is nonzero, which, however, excludes the impor-
tant case of δ′-like potentials.

The talk is based on a joint project with Yu. Golovaty (Lviv).

Institute of Mathematics, the University of Rzeszów, 16 A Rejtana
str., 35-959 Rzeszów, Poland and Institute for Applied Problems of
Mechanics and Mathematics, 3b Naukova str., 79601 Lviv, Ukraine

E-mail address: rhryniv@iapmm.lviv.ua
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Unitary quantum stochastic double product integrals

Robin Hudson

Quantum stochastic calculus is a noncommutative generalisation of the Ito
calculus of Brownian motion allowing formulation of quantum stochastic differen-
tial equations and their solution by iteration. Simple stochastic product integrals
are a suggestive notation for solutions of stochastic differential equations. Double
stochastic product integrals are defined, in two different but equivalent ways, as so-
lutions of stochastic differential equations which are themselves driven by solutions
of stochastic differential equations. In this talk I will show how one such double
product integral can be constructed explicitly as the second quantisation of a uni-
tary operator which is itself the continuous limit of a discrete double product of
rotations through small angles in different planes. I will also discuss the classifica-
tion of unitary double product integrals and their explicit construction, as unitary
implementors of Bogolubov transformations.

Mathematics Department, Loughborough University, Loughboro-
ugh, Leicestershire LE11 3TU, Great Britain

E-mail address: r.hudson@lboro.ac.uk

Truncations of monotone and alternating sequences

Zenon J. Jab loński

The truncated monotone (resp. alternating) problem consists of finding neces-
sary and sufficient conditions for a given finite sequence of real numbers to be first
m terms of some monotone (resp. alternating) sequences. The lecture will be a
survey of results concerning this problems.

Instytut Matematyki U.J., ul.  Lojasiewicza 6, 30-348 Krakow
E-mail address: Zenon.Jablonski@im.uj.edu.pl

Unbounded operators and some of their applications

Palle Jorgensen

Since pioneering papers by Stone, von Neumann, Segal, Nelson and Fuglede,
unbounded operators have played a big role in mathematics and its applications.
The early applications came from quantum physics, but since then engineering,
statistics have been added. Within mathematics, there are new uses of families of
unbounded operators in geometry and spectral theory. New results by the author
and his co-workers will be presented.

The University of Iowa, Iowa City, IA 52242-1419, USA
E-mail address: jorgen@math.uiowa.edu
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Rank-one perturbations of normal operators

Il Bong Jung

This talk is concerned with bounded operators on Hilbert space of the form
T = D+u⊗ v where D is a diagonalizable normal operator and u⊗ v is a rank-one
operator. It is shown that if T 6∈ C1 and the vectors u and v have Fourier coeffi-
cients {αn}∞n=1 and {βn}∞n=1 with respect to an orthonormal basis that diagonalizes
D that satisfy

∑∞
n=1(|αn|2/3 + |βn|2/3) < ∞, then T has a nontrivial hyperinvari-

ant subspace. In addition we discuss some examples associated with this class of
operators.

Department of Mathematics, Kyungpook National University, Dae-
gu 702-701, Korea

E-mail address: ibjung@knu.ac.kr

Spectral mapping theorems for the residual
and quasianalytic spectral sets of contractions

László Kérchy

The residual set ω(T ) and the quasianalytic spectral set π(T ) are important
spectral invariants of an absolutely continuous contraction T . The Sz.-Nagy–Foias
functional calculus yields an absolutely continuous contraction h(T ) for any function
h ∈ H∞ with ‖h‖∞ = 1 and |h(0)| < 1. Our spectral mapping theorems describe
the sets ω(h(T )) and π(h(T )). Furthermore, the unitary asymptote of h(T ) is
entirely identified.

University of Szeged, Hungary
E-mail address: kerchy@math.u-szeged.hu

Weyl and Browder spectra of elementary operators

Derek Kitson

We present formulae for computing the Browder spectrum of an elementary
operator acting on B(H) (or a norm ideal of B(H)). Our approach is to compute
the ascent and descent of n-tuples of left and right multiplication operators and
to use a recently introduced Browder joint spectrum. We show that analogous
formulae for the Weyl spectrum do not hold.

School of Mathematics, Trinity College Dublin, Ireland.
E-mail address: dk@maths.tcd.ie
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The Tracial Moment Problem and Trace-Positive Polynomials

Igor Klep

The moment problem is a classical question in analysis, well studied because
of its importance and variety of applications. Recently the moment problem has
played a prominent role in real algebra, exploiting the duality between the moment
problem and positive polynomials. Our main motivation are trace-positive poly-
nomials in non-commuting variables. A polynomial is called trace-positive if all its
matrix evaluations (of all sizes) have nonnegative trace.

Univerza v Mariboru, Fakulteta za naravoslovje in matematiko,
Koroška 160, 2000 Maribor, Slovenia

E-mail address: igor.klep@fmf.uni-lj.si

The Askey scheme as a four-manifold with corners

Tom H. Koornwinder

Racah and Wilson polynomials with dilated and translated argument are repa-
rametrized such that the polynomials are continuous in the parameters as long as
these are nonnegative, and such that restriction of one or more of the new parame-
ters to zero yields orthogonal polynomials lower in the Askey scheme. Geometrically
this will be described as a manifold with corners.

Korteweg-de Vries Institute, University of Amsterdam
E-mail address: T.H.Koornwinder@uva.nl

Fibers of L∞ algebra

Marek Kosiek

It is shown that each function in L∞(µ) considered as a continuous function
on the spectrum of L∞(µ) is constant on [µ] almost every fiber.

Instytut Matematyki, Uniwersytet Jagielloński,  Lojasiewicza 6,
30-348, Kraków, Poland

E-mail address: Marek.Kosiek@im.uj.edu.pl
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On the closure and adjoints of a product or sum of two linear relations

Jean-Philippe Labrousse

Let E and F be two closed linear relations on a Hilbert space H and let G(E)
and G(F ) denote their graphs, E∗ and F ∗ denote their adjoints and E−1 and F−1

denote their inverses. Set nul(E) = {u ∈ H | {u, 0} ∈ G(E)}
Then the following propositions are true :

Proposition 1 : Let G(E) +G(F ∗)⊥ be closed.
If nul(I + FE) and nul(I + EF ) are closed then
(i) EF , FE are closed
(ii) EF = (F ∗E∗)∗, FE = (E∗F ∗)∗

Proposition 2 : Let G(E) +G(−F ) be closed.
If nul(E + F ) is closed, then
(i) E + F is closed
(ii) E + F = E∗ + F ∗

These results are closely connected to a generalization of the Stone - de Snoo
formula for projections on the graph of a given closed linear relation.
Some additional results and applications to the spectral theory of relations will be
given.

63 Avenue Cap-de-Croix, 06100 Nice, France63 Avenue Cap-de-Croix,
06100 Nice, France

E-mail address: labro@unice.fr
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The Spectrum of a Block Operator Matrix
with Bessel Type Entries

Heinz Langer

We study the spectrum of a magnetohydrodynamic mean field α2-dynamo op-
erator, which is given by a 2 × 2 block operator matrix with Bessel type entries
(joint work with U. Günther and C. Tretter).

Vienna University of Technology
E-mail address: hlanger@mail.zserv.tuwien.ac.at

Minimal projections with respect to various norms

Grzegorz Lewicki, A. Güven Aksoy

We show that a theorem of Rudin [1] permits us to determine minimal projec-
tions not only with respect to the operator norm but with respect to quasi-norms
in operator ideals and numerical radius in many concrete cases.
[1] W. Rudin, Projections onto invariant subspaces, Proc. Amer. Math. Soc., 13,
(1962), 429 - 432.

Institute of Mathematics, Jagiellonian University, 30-348 Kraków,
 Lojasiewicza 6, Poland

E-mail address: Grzegorz.Lewickiim.uj.edu.pl

Spectra of Jacobi operators: Bounds and approximation

Marko Lindner

We show three methods to derive upper bounds on the spectrum and pseu-
dospectra of (in general non-selfadjoint) Jacobi operators A on `2(Z) via looking at
certain finite matrices of order n that are connected to submatrices of A. For one
of the methods, we show convergence to the (pseudo-)spectrum of A as n goes to
infinity.

This is joint work with S.N. Chandler-Wilde and R. Chonchaiya from Reading, UK.

Faculty of Mathematics, TU Chemnitz, D-09107 Chemnitz, Ger-
many

E-mail address: marko.lindner@mathematik.tu-chemnitz.de
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Bessel’s Differential Equation and a Generalization
of Hardy’s Inequality

Lance L. Littlejohn

The classic Hardy’s inequality asserts that, for f ′ ∈ L2(0,∞) and f(0) = 0, we
have ∫ ∞

0

|f(x)|2

x2
dx ≤ 4

∫ ∞

0

|f ′(x)|2 dx.

This inequality can be seen through the first left-definite analysis of the Friedrich’s
extension F in L2(0,∞) that is generated by Bessel’s classical second-order differ-
ential expression

`[y](x) = −y′′(x)− (1/4)x−2y(x) (x ∈ (0,∞)).

Since F is a positive operator in L2(0,∞), a general left-definite theory, developed
by Littlejohn and Wellman, can be applied to F. This theory has been particularly
effective in generated new results for the classical orthogonal polynomials of Ja-
cobi, Laguerre, and Hermite. In particular, there exists a continuum of left-definite
Sobolev-Hilbert spaces {Hr}r>0 generated from the pair (F,L2(0,∞)). In this pa-
per, we discuss properties of the second left-definite space H2; in this setting we
discover a natural generalization of Hardy’s inequality. Further generalizations of
this classic inequality are also discussed in this lecture by considering higher order
left-definite spaces.

Department of Mathematics, Baylor University
E-mail address: Lance Littlejohn@baylor.edu

Solutions to Composite Products of Linear Differential Equations

Jose L. López

Given a basis of solutions to k ordinary linear differential equations `j [y] = 0
(j = 1, 2, . . . k), we show how the classical Green’s function can be used to construct
a basis of solutions to the homogeneous differential equation `[y] = 0, where ` is the
composite product ` = `1`2 . . . `k. The construction of these solutions is elementary
and classical. In particular, we consider the special case when ` = `k1 . Remarkably,
in this case, if {y1, y2, . . . , yn} is a basis of `1[y] = 0, then our method produces
a basis of `k1 [y] = 0 for any k ∈ N. We illustrate our results with several classical
differential equations and their special function solutions.

Departamento de Ingeneŕıa Matemática e Informática, Universi-
dad Pública de Navarra, 31006-Pamplona, Spain.

E-mail address: jl.lopez@unavarra.es
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A local lifting theorem for unbounded subnormal operators

Witold Majdak

A local lifting theorem, originally formulated in 1. for pairs of bounded sub-
normal operators, states that an intertwining operator between two subnormal op-
erators lifts to an intertwining operator between their minimal normal extensions if
and only if (1) the restriction of the intertwining operator to each cyclic invariant
subspace lifts, and (2) the supremum of the norms of the cyclic lifts is finite. The
aim of this talk is to present its generalization to the case of families of unbounded
operators. The talk is based upon a joint paper 2. with Jan Stochel.

References

1. W. Majdak, Z. Sebestyén, J. Stochel, J.E. Thomson, A local lifting theorem
for subnormal operators, Proc. Amer. Math. Soc. 134 (2006), 1687-1699.

2. W. Majdak, J. Stochel, A local lifting theorem for jointly subnormal families
of unbounded operators (submitted).

AGH University of Science and Technology, Faculty of Applied
Mathematics, al. Mickiewicza 30, 30-059 Kraków, Poland

E-mail address: majdak@wms.mat.agh.edu.pl



30

Analytic Properties of Laguerre-type orthogonal polynomials

Francisco Marcellán

In the last years some attention has been paid to the so called canonical spectral
transformations of measures supported either on the real line or on the unit circle.
In this contribution we deal with analytic properties of the Laguerre-type MOPS
defined by the Uvarov transformation of the Laguerre measure, and its represen-
tation in terms of the standard Laguerre polynomials. When the discrete part of
the measure is located in the boundary of the support of the absolutely continuous
part,this case has been extensively studied in the literature, but here we obtain a
more complete theory considering the mass point located outside the support of
the measure. The outline of the talk is the following. First, the connection formula
between Laguerre-type and Laguerre polynomials is given as well as their corre-
sponding three term recurrence relation is deduced. Next we present the lowering
and raising operators, and thus the corresponding holonomic equation follows. A
brief sketch of the behavior of the zeros of these polynomials in terms of the mass
M is also shown. Finally, the outer relative asymptotics as well as the Mehler-Heine
formula for these polynomials is obtained.

Departamento de Matemáticas, Escuela Politécnica Superior,Uni-
versidad Carlos III, Leganés-Madrid, Spain

E-mail address: pacomarc@ing.uc3m.es
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Positive maps on matrix algebras

Marcin Marciniak

A linear map φ : Mm(C) →Mn(C) is called positive if it sends positive matrices
from Mm(C) into positive matrices from Mn(C). It is a great challenge to char-
acterise extremal elements in the cone of all positive maps acting between Mm(C)
and Mn(C). The aim of our talk is to present some new results in this topic.

Among all extremal positive maps the class of exposed maps is very important.
Due to Straszewicz’s theorem it is a dense subset in the set of all extremal positive
maps. We will describe some new examples of exposed positive maps.

Further we will show that there is a link between extremal positive maps and
the theory of linear rank preservers. In particular we will discuss rank properties
of extremal positive maps.

References

1. E. Størmer, Positive linear maps of operator algebras, Acta Math. 110 (1963),
233–278.

2. S. L. Woronowicz, Positive maps of low dimensional matrix algebras, Rep.
Math. Phys. 10 (1976), 165–183.

3. W. A. Majewski and M. Marciniak, On the structure of positive maps between
matrix algebras, Banach Center Publ. 78 (2007), 249–263.

4. M. Marciniak, On extremal positive maps acting on type I factors, Banach
Center Publ. 89 (2010), 201–221.

Institute of Theoretical Physics and Astrophysics, Gdańsk Uni-
veristy, Wita Stwosza 57, 80-952 Gdańsk, Poland

E-mail address: matmm@univ.gda.pl

On the index of block operator matrices

Alexander Markus

We consider a block operator matrix A whose entries commute modulo the
compact operators. Then A is a Fredholm operator if and only if det A is a
Fredholm operator, but in general ind A 6= ind det A. On the other hand, if the
commutators of the entries of A are trace class operators, then ind A = ind det A.

We obtain formulas for the difference indA - ind det A provided the entries ofA
commute modulo some von Neumann-Schatten ideal. Then we indicate some ideals
larger than the ideal of trace class operators for which the mentioned statement
about the equality ind A = ind det A remains true.

The talk is based on a joint work with I. Feldman and N. Krupnik.

Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel
E-mail address: markus@math.bgu.ac.il
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Elementary operators that are spectrally bounded

Martin Mathieu

A linear mapping T on a (complex, unital) Banach algebra A is called spectrally
bounded if there exists a constant M > 0 such that, for all elements x ∈ A, we have
r(Tx) ≤ Mr(x), where r(x) denotes the spectral radius of x. We characterise
elementary operators of length two, that is, linear mappings of the form S : x 7→
axb + cxd, x ∈ A, where a, . . . , d ∈ A are given, that are spectrally bounded. In
addition, such operators S which are almost spectrally bounded and those with the
property that every element in the range of S has finite spectrum are described.

This is joint work with Nadia Boudi, Meknes, Morocco.

Department of Pure Mathematics, Queen’s University Belfast, Bel-
fast BT7 1NN, Northern Ireland

E-mail address: m.m@qub.ac.uk

Selfadjoint Jacobi matrices with monotonic weights (double root case)

Wojciech Motyka

We present asymptotic analysis of generalized eigenvectors of selfadjoint Jacobi
operators J = J(λn, qn) with

λn = s(n)(1 + x(n)), qn = ±2s(n)(1 + y(n)),

where s(n) =
∑n

k=1 r(k), (r(k)) is a strictly positive sequence of bounded variation.
The sequences (x(n)) and (y(n)) are some l1 perturbations.

We use the method introduced in 1. From asymptotic formulas of generalized
eigenvectors some spectral properties will be obtained.
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Projection-iterative methods for perturbed
second-order difference equations

Micha l A. Nowak

We consider approximation methods for some class of perturbed second-order
difference equations. Effective error estimates, and simultaneously, decaying prop-
erties for solutions are obtained in terms of some smooth spaces.

References

1. Cojuhari P. A., Nowak M. A., Projection-iterative methods for a class of
difference equations, Integral Equations and Operator Theory, 64 (2009), 155–175.

2. Nowak M. A., Approximation methods for a class of discrete Wiener-Hopf
equations, Opuscula Math., 29/3 (2009), 271–288.
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Topics related to deformed operators with parameters

Schôichi Ôta

Let q be a positive real number. A q-normal operator in a Hilbert space H is
defined as a closed densely defined operator T in H satisfying the equality TT ∗ =
q T ∗T . In case that q = 1, q-normality is standard in the context of operator theory.
If q 6= 1, a non-trivial q-normal operator must be unbounded and has many basic
properties that are distinguished from standard normal operators.

In this talk, some topics in q-operator theory including q-normal operators are
given in comparison with standard operator theory.

Department of Content and Creative Design, Kyushu University,
4-9-1 Shiobaru, Fukuoka, 815-8540 Japan

E-mail address: ota@design.kyushu-u.ac.jp
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On Maximal Ideals of codimension one in certain Topological Algebras

Lourdes Palacios

W. Zelazko gives a characterization of commutative complete unital m-convex
algebras in which all maximal ideals are of codimension one. The spectrum of each
element is bounded in these algebras. Recently, Arizmendi et al, presented a similar
result for complex, commutative, unital, m-convex algebras. In this talk we will
describe commutative algebras where al its maximal ideals are of codimension one.
These algebras have interesting properties.

Departamento de Matemáticas, Universidad Autónoma Metropoli-
tana Iztapalapa, MEXICO

E-mail address: pafa@xanum.uam.mx

Perturbations of normal operators

Vladimir Peller

We find a sharp condition on a function f of two real variables to be operator
Lipschitz, i.e.,

‖f(N1)− f(N2)‖ ≤ const‖N1 −N2‖
for every normal operators N1 and N2. For every α ∈ (0, 1), we show that if f is a
function f of two real variables that belongs to the Hölder class of order α, then f
is operator Hölder of order α, i.e.,

‖f(N1)− f(N2)‖ ≤ const‖N1 −N2‖α

for every normal operators N1 and N2.
We also consider the case of arbitrary moduli of continuity. Finally, we consider

the case when N1 −N2 belongs to Schatten–von Neumann classes Sp. The talk is
based on joint work with A.B. Aleksandrov, D. Potapov and F. Sukochev.

Department of Math., Michigan State University, East Lansing MI
48824, U.S.A.

E-mail address: peller@math.msu.edu
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Factorization of second-order linear differential equations
and Liouville-Neumann expansions with examples on special functions

Ester Pérez Sinuśıa

The factorization of a linear differential equation is a theoretical tool used to
solve the equation exactly. The Liouville-Neumann algorithm is a practical tool
that approximates a solution of the equation, and it is based on a certain integral
equation equivalent to the differential equation. In this paper we use the ideas of the
factorization to find families of integral equations equivalent to the differential equa-
tion. From those families of integral equations we propose new Liouville-Neumann
algorithms that approximate the solutions of the equation. The method is valid
for either, regular equations and regular singular equations. We discuss the con-
vergence properties of the algorithms and illustrate them with examples of special
functions. Those families of integral equations are parametrized by certain func-
tions. A special choice of those functions corresponds with a factorization of the
differential equation. In this respect, other choices of those functions may be con-
sidered as quasi-factorizations of the differential equation. We also show a relation
between the Liouville-Neuman expansion and the factorization algorithm and the
Theory of Frobenius.

Dpto. de Matemática Aplicada, IUMA, Universidad de Zaragoza,
50018 Zaragoza (Spain)

E-mail address: ester.perez@unizar.es
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Selfadjoint operators in S-Spaces

Friedrich Philipp

Let S be a complex vector space and let [·,−] be a sesquilinear form on S. The
pair (S, [·,−]) is said to be an S-Space if there is a Hilbert space scalar product
(·,−) on S and a linear operator U in S which is unitary with respect to (·,−)
such that

[x, y] = (Ux, y) for all x, y ∈ S.

The pair (U, (·, ·)) will be called a Hilbert space realization of the S-Space (S, [·,−]).
Note that this can be seen as a generalization of the concept of Krein space (where
U = U∗).

We show that two Hilbert space realizations (U1, (·,−)1) and (U2, (·,−)2) are
equivalent in the sense that (·,−)1 and (·,−)2 induce the same topology on S and
that U1 and U2 are similar operators.

After examining such fundamental properties of S-Spaces we consider closed
and densely defined linear operators in S. Since [·,−] is in general non-Hermitian
there are two adjoints A\ and \A for such an operator A. The operator A is called
selfadjoint in the S-Space (S, [·,−]) if A = A\. It is shown that this is equivalent
to A = \A.

We show that for a selfadjoint operator A in the S-Space (S, [·,−]) the spectral
subspaces of U2 are A-invariant. Hence, since in the Krein space case (i.e. if U =
U∗) we have U2 = I, this does not give any information on A whereas in the
general S-Space situation (i.e. U 6= U∗) we automatically have non-trivial invariant
subspaces of A.

However, we prove that any selfadjoint operator in the S-Space (S, [·,−]) is
also selfadjoint with respect to some Krein space inner product 〈·,−〉 on S.

This talk is based on joint work with C. Trunk and F.H. Szafraniec

Technische Universität Ilmenau, Institut für Mathematik, Post-
fach 100565, D-98684 Ilmenau, Germany

E-mail address: friedrich.philipp@tu-ilmenau.de
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Hermitian sums of squares

Mihai Putinar

A survey of the role of sums of hermitian squares, and quotients of sums of
hermitian squares in algebraic geometry and operator theory will be given. A
characterization of all real algebraic subvarieties of the complex affine space, on
which all positive polynomials are sums of hermitian squares, will be discussed.
Based on recent work with Claus Scheiderer.

UCSB, Mathematics Dept. Santa Barbara; CA 93106
E-mail address: mputinar@math.ucsb.edu

Kernel polynomials from L-orthogonal polynomials

A. Sri Ranga

Let 0 ≤ a < b ≤ ∞ and let ψ be a bounded non decreasing function on
[a, b] with infinitely many points of increase in [a, b] and such that all the moments
µn =

∫ b

a
tndψ(t), n = 0,±1,±2, . . ., exist. We refer to ψ as a strong positive

measure on [a, b] and consider the sequence of monic polynomials {Qn}∞n=0 defined
by ∫ b

a

t−n+sQn(t)dψ(t) = 0, s = 0, 1, . . . , n− 1.

Such polynomials were introduced by Jones,Thron and Waadeland in 1980 in order
to study the strong Stieltjes moment problem.

One can verify that the sequence of Laurent polynomials or L-polynomials
{t−b(n+1)/2cQn(t)} form a sequence of orthogonal functions with respect to the
measure ψ. Thus for convenience, we refer to {Qn} as a sequence of L-orthogonal
polynomials.

It is known that these polynomials satisfy the three term recurrence relation

Qn+1(z) = (z − βn+1)Qn(z)− αn+1 z Qn−1(z), n ≥ 1,

with Q0(z) = 1 and Q1(z) = z − β1, where

βn > 0 and αn+1 > 0, n ≥ 1.

It is also known that the zeros of Qn are all positive, distinct and lie within
(a, b). The zeros of Qn also interlace with the zeros of Qn−1.

The objective here is to consider some properties of the kernel polynomials

kn(z;w) =
Qn(w)Qn+1(z)−Qn+1(w)Qn(z)

z − w
,

associated with these L-orthogonal polynomials. Associated eigenvalue problems
and numerical evaluation of the nodes and weights of associated quadrature rules
are also considered.

IBILCE, UNESP-Universidade Estadual Paulista, São José do Rio
Preto, SP, Brazil

E-mail address: ranga@ibilce.unesp.br
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Analysis of the equilibrium for Quantum Markov Semigroups

Rolando Rebolledo

The analysis of long time behavior of Quantum Markov Semigroups in terms
of their generators has been performed in a number of joint research papers by
Franco Fagnola and myself. In particular, the existence of steady states has been
characterized as well as the notion of recurrence. This conference will survey a
part of our methods, focusing in the recent introduction of a notion of entropy
production which allows to characterize equilibrium states.

Center for Stochastic Analysis and Applications, Universidad Católica
de Chile

E-mail address: rrebolle@uc.cl

Representation of some classes of operators via frames

Krzysztof Rudol

In my talk I will consider infinite matrix representation of certain operators in
overcomplete systems in a Hilbert. Certain properties known in orthonormal bases
are preserved, like boundedness or membership in Schatten - von Neumann classes
criteria, but some problems arise as well.

AGH University of Science and Technology, Faculty of Applied
Mathematics, al. Mickiewicza 30, 30-059 Kraków, Poland

E-mail address: grrudol@cyfronet.pl
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Schrödinger operators and information measures

P. Sánchez-Moreno

The Rényi R[ρ] = 1
1−q

∫
ρ(x)qdx and Shannon S[ρ] = −

∫
ρ(x) log ρ(x)dx en-

tropies are information-theoretic measures which have enabled to formulate the
position-momentum uncertainty principle in a much more adequate and stringent
way than the (variance-based) Heisenberg-like relation. They are also the basis
for their associated spreading lengths, that measure the spreading of a probabil-
ity density in a much more adequate way than the usual variance [1]. The Fisher
information F [ρ] =

∫ |∇ρ(x)|2
ρ(x) dx has been also used as an uncertainty measure, spe-

cially for central systems [2]. Moreover, all these information-theoretic measures
are closely related to various energetic density-functionals of quantum systems.

Here we find sharp upper bounds to the Rényi and Shannon entropies in terms
of the second order moment 〈x2〉 ≡

∫
x2ρ(x)dx of a probability density ρ(x) for

the densities associated to the eigenfunctions of general Schrödinger operators with
spherically symmetric potentials, which substantially improve previous results of
this type. This is done by means of a maximization procedure with a covariance
matrix constraint. The contributions to these bounds coming from the radial and
angular parts of the eigenfunctions are explicitly given. Finally, the application to
the D-dimensional (D ≥ 3) hydrogenic and oscillator like systems is done.

On the other hand, the minimization of the Cramér-Rao product of the Fisher
information and the second order moment 〈x2〉, defined on a domain Ω ⊂ RD,
is considered. It is found to have a minimum value for the density associated to
the eigenfunction with the lowest eigenvalue of the Schrödinger operator of the
harmonic oscillator in Ω, when Ω is an unbounded domain, and of the infinite well
in Ω, when Ω is bounded.

[1] P. Sánchez-Moreno, J.S. Dehesa, D. Manzano and R.J. Yáñez, Spreading
lengths of Hermite polynomials, J. Comput. Appl. Math. 233 (2010),
2136-2148.

[2] J.S. Dehesa, R. González-Férez and P. Sánchez-Moreno, The Fisher-in-
formation-based uncertainty relation, Cramer-Rao inequality and kinetic
energy for the D-dimensional central problem, J. Phys. A: Math. Theor.
40 (2007), 1845-1856.
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Generalized inverses of linear relations

Adrian Sandovici

Let X and Y be linear spaces and let A and B be linear relations from X to Y
and from Y to X, respectively. The purpose of this talk is to present certain classes
of such linear relations which satisfy the conditions ABA = A and BAB = B.

University of Iasi, Romania
E-mail address: adrian.sandovici@yahoo.com

A Mackey Analysis for ∗-Algebras

Yuriy Savchuk

In the first part we define an induction procedure for ∗-representations of gen-
eral ∗-algebras. Further we define the category of well-behaved ∗-representations for
a class of group graded ∗-algebras and develope the Mackey theory in this category.
The theory applies to a large variety of examples: Weyl algebra, q-deformed en-
veloping algebras uq(su(2)), uq(su(1,1)), the Virasoro algebra, ∗-algebras generated
by dynamical systems etc.

Universität Leipzig
E-mail address: savchuk@math.uni-leipzig.de
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Comparison of Spectra of Dilation Operators under different Inner Product

Anu Saxena

On dilating a sequence of polynomials by a sequence of non-zero complex num-
bers, gives rise to a degree preserving linear operator on the space of polynomials.
On introduction of different inner products on the space of polynomials, this op-
erator takes different forms in the corresponding Complete Spaces. For instance,
when the polynomial sequence is an OPS, orthogonal with respect to a positive-
definite moment functional; completion of the space of polynomials considered as an
inner product space (after suitably normalising the moment functional) gets iden-
tified with the corresponding weighted Lebesgue space and the operator is just a
diagonal operator.Such diagonal operators considered in spaces with different inner
products, have been studied through their various representations. One such oper-
ator obtained through Laguerre series gives rise to an operator having the whole of
Complex plane as its spectrum; all but the elements of the dilating sequence form
the continuous spectrum of the operator . Such operators led us to defining ’Thin
Infinite matrices’. One aspect of the study was the question of closability of such
matrices in l(2). If a matrix is Thin, it is closable and if a matrix is closable and
blocked, then it is Thin.

Jesus and Mary College, University of Delhi
E-mail address: asxanu@gmail.com

On the multidimensional moment problem

Schmudgen Konrad

The talk will give a survey of various aspects of the classical multidimensional
problem of moments. A number of results and notions concerning the existence of a
solution and concerning the uniqueness problem will be discussed. The uniqueness
results are based on a joint work with M. Putinar. Some open problems and possible
lines of further developments will be sketched.

Mathematical Institute, University of Leipzig, Johannisgasse 26,
D-04109 Leipzig, Germany

E-mail address: schmuedgen@math.uni-leipzig.de
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Recent results in the Segal-Bargmann theory associated
a finite Coxeter group

Sontz Stephen B.

These results will include aspects of Dunkl heat kernel analysis and restriction
principles applicable to this type of Segal-Bargmann theory.

CIMAT Guanajuato, Mexico
E-mail address: sontz@cimat.mx

Weak solutions for a class of nonlinear boundary
value problems in Banach spaces

Ewa Szlachtowska

We develop a variational theoretic approach to the problem of the existence of
weak solutions for a class of nonlinear boundary value problems in Banach spaces.
In particular, boundary value problems involving p-Laplacian will be discussed.

Faculty of Applied Mathematics, AGH Science and Technology
University, Al. Mickiewicza 30, 30-059 Kraków, Poland

E-mail address: szlachto@agh.edu.pl
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Nonnegative linearization and nonnegative connection of
orthogonal polynomials

Ryszard Szwarc

One of the major problem in the theory of orthogonal polynomials is the de-
termination of those orthogonal polynomial systems which have the nonnegative
linearization property, i.e. the product of any two polynomials from the system is a
linear combination with nonnegative coefficients of these polynomials. Orthogonal
polynomials sharing this property establish a convolution structure and therefore
give rise to a Banach algebra. Another important problem is to determine when
polynomials from one orthogonal system can be expressed as linear combinations
with nonnegative coefficients with respect to another such system. When the sec-
ond system consists of Chebyshev polynomials the property coincides with positive
definiteness of functions. Some known results will be discussed. A number of open
questions will be mentioned.

Institute of Mathematics, Wroclaw University, pl. Grunwaldzki
2/4, 50-384 Wroclaw and Institute of Mathematics and Computer Sci-
ence, Opole University, ul. Oleska 48, 45-052 Opole, Poland

E-mail address: szwarc2@gmail.com

On decay of weak orbits of C0-semigroups

Yuri Tomilov

Under natural spectral assumptions, we show that if all weak orbits of a Hilbert
space C0-semigroup decay to zero then the decay is arbitrarily slow. We also discuss
certain applications of this result to the theory of Fourier transforms.

This is joint work with V. Müller.

IM PAN, Śniadeckich Str. 8, 00-956 Warszaw and Department of
Mathematics and Informatics, UMK, Chopin Str. 12/18, 87-100 Toruń

E-mail address: tomilov@mat.uni.torun.pl
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Non-linear conditions for isomorphisms and homomorphisms
between function algebras

Thomas Tonev

Two types of non-linear conditions for maps between function algebras, not
necessarily uniformly closed nor unital, to be weighted composition operators will
be presented: of multiplicative type, in terms of the peripheral spectra σπ(f), and
of additive type, in terms of the sup-norms (or the spectral radii) ‖f‖∞ of algebra
elements f . The latter leads to non-linear versions of classical Banach-Stone’s
theorem and to non-linear conditions for isomorphisms between Banach algebras
associated with locally compact abelian groups.

The University of Montana, Missoula, USA
E-mail address: tonevtv@mso.umt.edu

Operator realizations of quasi ∗-algebras

Camillo Trapani

Partial *-algebras of unbounded operators defined on a domain D in Hilbert
space HH (shortly, partial O*-algebras) are the natural arena where representing
locally convex quasi *-algebras. These latter typically arise when completing a given
locally convex *-algebra A0[τ ] with respect to a topology τ , when the multiplication
is not jointly continuous. After a survey of the basic aspects of this matter, we will
focus our attention to the case where A0 is a C*-algebra in itself and so the interplay
between the two topologies provides more information on the structure of this quasi
*-algebra.

More precisely, consider a C*-algebra A0 and suppose that A0 is also endowed
with a locally convex topology τ (coarser than the norm topology), so that A0A0A0

is a locally convex *-algebra with continuous involution and separately continuous
multiplication. The completion A of A0 under this topology is, in general, not an
algebra but only a quasi *-algebra, since the multiplication of two elements of A
need not be defined. Under certain regularity conditions, this quasi *-algebra attains
a richer structure, called locally convex quasi C*-algebra, where some of the well
known properties of C*-algebras extends in rather natural way (for instance, the
functional calculus for positive elements). After presenting some basic examples,
we will discuss conditions for a locally convex quasi C*-algebra (A[τ ],A0) to possess
a sufficiently large family of *-representations. In particular, two results (the first
one refers to the commutative case and the second to the noncommutative one)
give a deeper insight on the structure of locally convex quasi C*-algebras, provided
that the family of invariant positive sesquilinear (ips-) forms on A is itself so large
to separate points of A. Some of these results can also be extended to the case
where A0 is only a C*-normed algebra (i.e. not necessarily complete).
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Moving in the opposite direction, we will consider a locally convex quasi *-
algebra (A[τ ],A0) having sufficiently many representations and look for conditions
under which the set of its bounded elements (roughly speaking, elements whose
image under every *-representation is a bounded operator) is a C*-normed algebra,
dense in A[τ ].

Dipartimento di Matematica e Informatica, Università di Palermo,
I-90123 Palermo, Italy

E-mail address: trapani@unipa.it

Local Spectral Theory for Normal Operators in Krein Spaces

Carsten Trunk

Let N be a bounded normal operator in a Krein space (H, [., .]). Recall that
a bounded operator N in a Krein space is normal if NN+ = N+N , where N+

denotes the adjoint operator of N with respect to [., .]. A point λ of the approxi-
mative point spectrum σap(N) of N is called a spectral point of positive (negative)
type, if for every normed approximative eigensequence (xn) corresponding to λ all
accumulation points of the sequence ([xn, xn]) are positive (resp. negative).

Institut für Mathematik, TU Ilmenau, Postfach 100565, D-98684 Ilmenau,
Germany

E-mail address: carsten.trunk@tu-ilmenau.de

On the Crank-Nicolson iteration scheme once more

Jan A. Van Casteren

Let (τj)j∈N be a sequence of strictly positive real numbers. Let A be the
generator of a bounded analytic semigroup in a Banach space X. Put An =∏n

j=1

(
I + 1

2τjA
) (
I − 1

2τjA
)−1, and let x0 ∈ X. Define the sequence (xn)n∈N ⊂ X

by the Crank-Nicholson scheme: i.e.
(
I − 1

2τn+1A
)
xn+1 =

(
I + 1

2τn+1A
)
xn, and

so xn = Anx0. In this lecture it is shown that the Crank-Nicholson scheme is sta-
ble in the sense that supn∈N ‖Anx0‖ < ∞, x0 ∈ X. This stability result improves
Theorem 1.2 in 1. Some convergence results are also given.

References

1. Piskarev, Sergey and Zwart, Hans. Crank-Nicolson scheme for abstract
linear systems. Numer. Funct. Anal. Optim. 28 (2007), no. 5-6, 717–736.
MR2329298.
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Sturm-Liouville problems with eigenparameter dependent
boundary conditions and their inverse problems

Bruce A. Watson

Sturm-Liouville boundary value problems with eigenparameter dependent bound-
ary conditions will be considered from both a differential equations perspective and
an operator theoretic one. Eigenvalue asymptotics, spectral structure and inverse
problems will be addressed.

School of Mathematics, University of the Witwatersrand, Johan-
nesburg, South Africa

E-mail address: b.alastair.watson@gmail.com
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Canonical systems and indefinite strings

Henrik Winkler

A canonical system is a first-order system of differential equations of the form
Jx′(t) = −zH(t)x(t), t ∈ (0,+∞), where z is a complex parameter, H is a real,
nonnegative, and locally integrable 2× 2-matrix valued function, called Hamilton-
ian, and J denotes a symplectic matrix. Assuming that the limit point case prevails
at +∞, an inverse spectral theorem of L. de Branges implies that each Nevanlinna
function Q is the Titchmarsh-Weyl coefficient of a uniquely determined canonical
system with Hamiltonian H. If Q is symmetric, then H is of diagonal form, and
if Q is essentially positive, that is, it is meromorphic off the positive axis with a
finite number of poles, then the form of H can be characterized too, in particular,
detH = 0 holds. In our talk the indefinite case is included, when Q is a generalized
Nevanlinna function with a finite number of negative squares. Then Q is essen-
tially positive if and only if the symmetric function zQ(z2) is also a generalized
Nevanlinna function with a finite number of negative squares. There are indefi-
nite canonical systems corresponding to Q and zQ(z2), which are closely related
to generalized vibrating strings. Relations between the corresponding indefinite
Hamiltonians are presented.

Department of Mathematics, TU Ilmenau, PF 100565, D-98684 Il-
menau

E-mail address: henrik.winkler@tu-ilmenau.de

Positive definite functions on discrete groups

Janusz Wysoczanski

The aim of this talk is to present some constructions through which one can
obtain positive definite functions on some discrete groups. In particular, we shall
present the construction of the - ”free product of positive definite functions”, -
”Markov product of positive definite kernels”, - constructions of unitary repre-
sentations on free groups, related to radial positive definite functions - unitary
representations on free products of groups, related to block radial positive definite
functions.

This will include the results by Bozejko, Mlotkowski, Pytlik-Szwarc and Wyso-
czanski.

Wroc law University, Poland
E-mail address: jwys@math.uni.wroc.pl
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Three Dimensional Commutative Banach Algebras and Q-Algebras
of the Bidisc Algebra

Takanori Yamamoto

This is based on the joint work with Takahiko Nakazi, and is a continua-
tion of the paper [Finite dimensional semisimple Q-algebras, Linear Algebra Appl.
420(2007), 407–423]. Throughout this work B denotes a finite n-dimensional uni-
tal complex commutative Banach algebra. Let A be a uniform algebra. B is a
Q-algebra of A if there exists a closed ideal I of A and an isometric isomorphism
J such that J : A/I → B. B is a BQ-algebra of A if there exists closed ideal I
of A and a bounded isomorphism J such that J : A/I → B. B is a CQ-algebra
of A if there exists closed ideal I of A and a contractive isomorphism J such that
J : A/I → B. B is a Q (resp. BQ,CQ)-algebra if B is a Q (resp. BQ,CQ)-algebra
of some uniform algebra A. Hence Q-algebra ⇒ CQ-algebra ⇒ BQ-algebra. Cole
and Craw [Davie, J. London Math. Soc. 7(1973)] proved that B is a Q-algebra if
and only if n-variable von Neumann inequality holds in B for all n. 2-dimensional
semi-simple Banach algebras were studied by Drury [Remarks on von Neumann’s
inequality, in Banach spaces, harmonic analysis, and probability theory (Storrs,
Conn., 1980/1981), Lecture Notes in Math., 995, Springer, 1983], Cole, Lewis and
Wermer [Pick conditions on a uniform algebra and von Neumann inequalities, J.
Funt. Anal. 107(1992)]. Nakazi [Two-dimensional Q-algebras, Linear Algebra
Appl. 315(2000)] proved that ”dimB = 2 ⇒ B is a Q-algebra of the disc alge-
bra A(T)”. Holbrook [Schur norms and the multivariate von Neumann inequality,
OTAA 127, Birkhäuser, 2001] proved that ”dimB = 4 6⇒ B is a Q-algebra”. In this
work, we prove the fact that ”dimB = 3 ⇒ B is a BQ-algebra of the bidisc algebra
A(T2)”. We also solve the problems: ”Is a 3-dimensional BQ-algebra on a Hilbert
space always a Q-algebra or a CQ-algebra?” and ”Describe a 3-dimensional Q-
algebra and a CQ-algebra in a 3-dimensional unital commutative operator algebra
on a same dimensional Hilbert space”.

Department of Mathematics, Hokkai-Gakuen University, Sapporo
062-8605, Japan

E-mail address: yamamoto@elsa.hokkai-s-u.ac.jp
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Reflexivity and hyperreflexivity of some spaces of operators

Michal Zajac

A linear space S ⊂ B(X) of bounded linear operators on a Banach space X is
reflexive if

S =
⋂

x∈X

{T ∈ B(X) : Tx ∈
∨
{Sx : S ∈ S}} := ref S .

S ⊂ B(X) has a stronger property — hyperreflexivity — if there exists a constant
c ≥ 1 such that for all operators T ∈ B(X)

dist(T,S) ≤ cα(T,S) = sup
‖x‖=1

dist(Tx,Sx) .

For commutants and intertwiners of some Sz.-Nagy-Foiaş C0 contractions we shall
give conditions sufficient for reflexivity and hyperreflexivity. The conditions are
formulated in terms of the minimal functions of C0 contractions. Using these con-
ditions new examples of spaces which are reflexive but not hyperreflexive will be
shown.X
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Derivations of pro-C*-algebras into complete locally convex bimodules

Yannis Zarakas

A result of J.R. Ringrose from 1972 says that, given a C∗-algebra A and a
Banach A-bimodule X, every derivation δ : A −→ X is continuous. In 1992,
R. Becker proved that every derivation δ : A −→ A from a pro-C*-algebra (i.e.,
inverse limit of C∗-algebras) A into itself is continuous. In this talk, we shall present
conditions under which a derivation from a pro-C*-algebra A into a complete locally
convex A-bimodule X is continuous, so that both of the preceding results will be
extended. More precisely, we shall discuss the following: (1) Let A be a unital σ-
C∗-algebra (i.e., unital Fréchet pro-C*-algebra), Ab the bounded part of A (which is
a dense C∗-subalgebra of A) and X a Fréchet locally convex A-bimodule equipped
with a continuous involution. Then, every derivation δ : A −→ X, whose restriction
to Ab is continuous with respect to the relative C∗-convex topology on Ab from A,
is also continuous on the whole of A. (2) Every derivation from a pro-C*-algebra
A into a Banach A-bimodule X is continuous. The result remains true if X is
replaced by a “smooth” complete locally convex A-bimodule. (3) If A is a unital
σ-C∗-algebra and X a Fréchet locally convex A-bimodule, a derivation δ : A −→ X
is continuous iff I = {a ∈ A : aS(δ) = S(δ)a = {0}} has finite codimension in A,
where S(δ) stands for the separating space of δ.

This is a joint work with Dr. Martin Weigt.
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Prolate-Like Functions in Reproducing-Kernel Hilbert Spaces

Ahmed I. Zayed

The prolate spheroidal wave functions, denoted by ϕn,σ,τ , possess very sur-
prising and unique properties, such as they form an orthogonal basis of both
L2(−1, 1) and the Paley-Wiener space of bandlimited functions, which is a sub-
space of L2(−∞,∞). They are eigenfunctions of the differential operator

(1) (τ2 − t2)
d2ϕn,σ,τ

dt2
− 2t

dϕn,σ,τ

dt
− σ2t2ϕn,σ,τ = νn,σ,τϕn,σ,τ ,

where νn,σ,τ are the eigenvalues and also eigenfunctions of the integral equation,

(2)
∫ τ

−τ

ϕn,σ,τ (x)
sinσ(t− x)
π(t− x)

dx = λnϕn,σ,τ (t).

Moreover, they satisfy the relation

(3)
∫ τ

−τ

ϕn,σ,τ (x)
sinσ(t− x)
π(t− x)

dx = ϕn,σ,τ (t)

from which we obtain

(4)
sinσ(t− x)
π(t− x)

=
∞∑

n=0

ϕn,σ,τ (t)ϕn,σ,τ (x),

and also the discrete orthogonality relation

(5)
∞∑

n=0

ϕn,σ,τ (kπ/σ)ϕn,σ,τ (mπ/σ) = δk,m.

In this talk we extend these results to reproducing-kernel Hilbert spaces and
discuss an application in climatology.

Department of Mathematical Sciences, DePaul University, Chicago,
IL 60614, U.S.A.
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Relative weakly mixing for W ∗-dynamical systems

László Zsidó

Let M be a von Neumann algebra on a Hilbert space H , ξo ∈ H a cyclic
and separating vector for M , and Φ a ∗-endomorphism of M leaving invariant the
positive linear form ϕ : M 3 a 7−→ (aξo|ξo) . The dynamical system (Φ, ϕ) is called
weakly mixing if, for every ao, a1 ∈M ,

ϕ
(
ao Φk(a1)

)
−→ ϕ(ao)ϕ(a1)

in density (that is avoiding a natural number set of zero density). But weakly
mixing can also be defined relative to any von Neumann subalgebra N ⊂ M with
Φ(N) = N , which is left invariant by the modular automorphism group of ϕ :
indeed, in this situation there is a (unique) conditional expectation E : M −→ N
leaving invariant ϕ and for the weakly mixing relative to N we can require the
convergence

E
(
ao Φk(a1)

)
− E(ao) Φk

(
E(a1)

) so−→ 0
in density for every ao, a1 ∈M . In this talk we intend to discuss thoroughly relative
weakly mixing, in particular, the existence of some N such that (Φ, ϕ) is weakly
mixing relative to N , while the restriction of Φ to N is almost-periodic.
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