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Speakers

Invertibility criteria in C*-algebras of
functional operators

M. Amélia Bastos

Universidade de Lisboa
Instituto Superior Técnico
Center for Functional Analysis, Linear Structures and Applications

E-mail address: abastos@math.tecnico.ulisboa.pt

Abstract

Functional operators of the form - _pa,U,, with different classes of
coefficients a4 and shifts operators of the type Uy : f — fog associated with
groups G, play an important role in studying the solvability of functional,
integro-functional and pseudodifference equations.

Invertibility criteria are established for the operators in the C*-algebra

A= alg(PQC,Ug) C B(L*(T))

generated by all functional operators where a4/ are multiplication operators
by piecewise quasicontinuous functions a, € PQC on the unit circle T, Uy :
@+ |g'|"/%(p o g) are unitary weighted shift operators on L?(T), associated
with G, an amenable discrete group of shifts on 7T, which acts topologically
freely on the set T\ A°, where A° is the interior of a nonempty closed set
A C T composed by all common fixed points for all g € G.

Keywords: piecewise quasicontinuous function, functional operator, C*-
algebra, invertibility.

Non-Hermitian quantum thermodynamics

Natalia Bebiano

CMUC, University of Coimbra, Department of Mathematics,
P 3001-454 Coimbra, Portugal



E-mail address: bebiano@mat.uc.pt

Abstract

The appearance, in quantum physics, of non-Hermitian Hamiltonians pos-
sessing a discrete real spectrum inspired a remarkable research activity. In
this note we revisit standard concepts of thermodynamics for systems de-
scribed by a non-Hemitian Hamiltonian with real eigenvalues. We mainly
focus on the standard case where the energy is the unique conserved quan-
tity. However, other conserved quantities may be considered.

Operator semigroups for numerical analysis

Petra Csomoés

Eétvis Lorand University
Institute of Mathematics

E-mail address: csomos@cs.elte.hu

Abstract

Natural, financial, and even social scientific phenomena are due to time-
dependent processes whose precise description is inevitable for forecasting
the future state of the system. This is done by establishing a mathematical
model, usually a partial differential equation or their system whose exact
solution is usually unknown. The mathematical model should therefore be
treated numerically, that is, its exact solution is approximated by using cer-
tain space and time discretization methods. The question is then how “good”
the approximation is. The possibly most important property is the conver-
gence which ensures the approximate solution to get closer to the exact one
when refining the parameters of the numerical method.

The talk gives an insight into the convergence analysis by presenting a
whole class of problems in an abstract form of evolution equations. It is then
possible to treat them in an abstract framework by using functional analytic
tools, especially operator semigroup theory. For a summary of the linear
theory, see Engel and Nagel [1], for the results in the nonlinear case we refer
to Ito and Kappel [2].

We introduce the notions of operator semigroup and its generator, and
present the seminal results in convergence analysis such as Chernoff’s and
Trotter—Kato theorems. Applications are also shown at the end of the talk.

Keywords: operator semigroup theory, convergence analysis, Chernoff’s
theorem, Trotter-Kato theorem.
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[1] K-J. Engel, R. Nagel (2000) One-Parameter Semigroups for Linear Evolution
Equations, Springer-Verlag.
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Jordan structures in certain real operator
spaces

M. Cueto-Avellaneda

University of Granada, Granada, Spain
University of Almeria, Almeria, Spain

E-mail address: mcuetoQugr.es

Abstract

In 1995, J.M. Isidro, W. Kaup and A. Rodriguez extended the JB*-triple
theory to the real setting by defining real JB*-triples as those norm-closed real
subtriples of (complex) JB*-triples. Real JB*-triples can be regarded as real
forms of JB*-triples, that is, given a real JB*-triple F, there exists a unique
(complex) JB*-triple structure on its algebraic complexification X = F @i FE,
and a conjugation (i.e. a conjugate linear isometry of period 2) 7 on X such
that

E=X"={ze X :7(2) = z}.

This class of Banach spaces includes, for instance, the spaces of all bounded
linear operators between two real, complex, or quaternionic Hilbert spaces.
Additionally, the Jordan triple structure underlying any C*-algebra allows
us to regard every real C*-algebra as a real JB*-triple. Some real JB*-triples
are essentially real operator spaces: for example every real C*-algebra is
isometrically *-isomorphic to a norm-closed self-adjoint subalgebra of the
space of bounded linear operators on a real Hilbert space. Actually, excluding
the exceptional ones, real Cartan factors also conform a new kind of real
operator spaces which can be treated as real JB*-triples.

The intention of this talk is to take advantage of the existing links between
operator theory and JB*-triple theory, and to explore the facial structure of
certain subspaces of operators from a more general point of view, namely,
by describing the facial of any real JB*-triple. Using triple techniques we



culminate a question which, in words of C.A. Akemann and G.K. Pedersen,
”is as old as the operator algebra theory itself”.

Keywords: real JB*-triple, facial structure, operator theory.

On continuity of solutions for parabolic control
systems and input-to-state stability

Birgit Jacob! and Felix L. Schwenninger??3

University of Wuppertal, Germany*
University of Hamburg, Germany?, University of Twente, The Netherlands®

E-mail address: bjacob@uni-wuppertal.de; f.I.schwenninger@Qutwente.nl

Abstract

We study minimal conditions under which mild solutions of linear evo-
lutionary control systems are con-tinuous for arbitrary bounded input func-
tions. This question naturally appears when working with boundary con-
trolled, linear partial differential equations. Here, we focus on parabolic
equations which allow for operator-theoretic methods such as the holomor-
phic functional calculus. Moreover, we investigate stronger conditions than
continuity leading to input-to-state stability with respect to Orlicz spaces.
This also implies that the notions of input-to-state stability and integral-
input-to-state stability coincide if additionally the uncontrolled equation is
dissipative and the input space is finite-dimensional.

Keywords: Abstract parabolic control system; Admissible operator; Orlicz
space; Bounded functional calculus; H-calculus; Input-to-state stability

Noncompactness of Fourier convolution
operators on Banach function spaces

C. Fernandes', A. Karlovich! and Yu. Karlovich?

Universiadade Nova de Lisboa, Portugal'

Universidad Auténoma del Estado de Morelos, México?



E-mail address: oyk@fct.unl.pt

Abstract

Let X(R) be a separable Banach function space such that the Hardy-
Littlewood maximal operator M is bounded on X (R) and on its associate
space X'(R). Suppose a is a Fourier multiplier on the space X(R). We
show that the Fourier convolution operator W°(a) with symbol a is compact
on the space X (R) if and only if a = 0. This result implies that nontrivial
Fourier convolution operators on Lebesgue spaces with Muckenhoupt weights
are never compact.

Keywords: Fourier convolution operator, compactness, Banach function
space.

Conjugations in >

Kamila Klis-Garlicka

University of Agriculture in Krakéw

E-mail address: rmklis@cyfronet.pl

Abstract

Denote by H a complex Hilbert space. A conjugation C' in ‘H is an anti-
linear isometric involution, i.e., C? = Iy and

(Cf,Cg)=(g,f) f,geN. (1)

We will consider conjugations in the classical L? space on the unit circle
and in L? spaces with values in a certain Hilbert space . A characterisation
of all conjugations commuting with M, or intertwining operators M, and M3
will be given. Behaviour of such conjugations will be also studied in connec-
tion with an analytic part of the space L? and model spaces, in particular we
give a characterisation of all conjugations leaving invariant the whole Hardy
space and model spaces.

Joint work with C. Camara, B. Lanucha and M. Ptak.

Keywords: conjugation, Hardy space, model space.




Toeplitz operators on the weighted Bergman
space and their complex symmetry

Ji Eun Lee!, Eungil Ko?, and Jongrak Lee?

Sejong University, Seoul, Republic of Korea,!
Ewha Womans University, Seoul, Republic of Korea?

E-mail address: jieunlee7@sejong.ac.kr; eiko@ewha.ac.kr ; jrlee0124@Qewha.ac.kr

Abstract

In this paper, we study a characterization of a complex symmetric Toeplitz
operator T, on the weighted Bergman space A%(D). First, we state prop-
erties of complex symmetric Toeplitz operators T, on A2(D). Next, we
consider complex symmetric Toeplitz operators T, on A% (D) with a special
conjugation.

Keywords: Complex symmetric operator, Toeplitz operator, Weighted Bergman
space.

Eigenvalues inequalities for Kubo-Ando
operator connections

1, 3,4

Rute Lemos"? and Graca Soares

Universidade de Aveiro®

CIDMA?
Universidade de Trds-os-Montes e Alto Douro®
CMAT-UTAD*

E-mail address: rute@ua.pt

Abstract

Recalling the Kubo-Ando axiomatic theory of connections and means [2]
for pairs of positive operators, some eigenvalues and singular values inequali-
ties, involving operator connections are established. As a consequence, some
previous results from [1, 3, 4] are revisited, extended, complemented or re-
fined. In particular, the antisymmetric tensor power technique is used and
some log-majorization relations are obtained.

Keywords: Kubo-Ando theory; operator connections and means; eigen-
values; singular values; inequalities; log-majorization.



References
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product, Linear Algebra Appl. 515 , 313-320.
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terminantal inequality, Linear Algebra Appl. 547, 19-31.

[4] L. Zou (2017) An arithmetic geometric mean inequality for singular values and
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Schur multipliers and positive extensions

Y.-F. Lin and I. G. Todorov

Queen’s University Belfast
Mathematical Sciences Research Centre

E-mail address: y.lin@qub.ac.uk; i.todorov@qub.ac.uk

Abstract

We introduce partially defined operator-valued Schur multipliers and pro-
vide a Grothendieck-type characterisation. After a brief introduction, I will
talk about the positive extension problem of Schur multipliers and charac-
terise its affirmative solution in terms of structures on an operator system
associated with the domain of the Schur multipliers.

Keywords: Schur multiplier, operator system, positive extension.

Schur complements for selfadjoint operators
with applications

A. Maestripieri’? , M. Contino'? and S.
Marcantognini?>*




Universidad de Buenos Aires'
Instituto Argentino de Matematica Alberto P. Calderén, CONICET?
Universidad Nacional de General Sarmiento®
Instituto Venezolano de Investigaciones Cientificas®

E-mail address: amaestri@fi.uba.ar; amaestripieri@gmail.com

Abstract

For tackling a variety of problems in functional analysis and its applica-
tions, Schur complements for positive operators in Hilbert spaces, along with
their variational properties, have proved particularly useful. In this talk, we
discuss an extension of the definition of the Schur complement to Hilbert
space (and more generally, Krein space) self adjoint operators which retains
these variational properties. The key hypothesis making this possible is that
of weak complementability, a generalization of a notion first introduced by
Ando. We obtain a min-max variational characterization of the Schur com-
plement, and show that the set of selfadjoint operators admitting a Schur
complement with such variational properties coincides with the set of weakly
complementable selfadjoint operators. Applications are also discussed.

Keywords: Schur complement, Krein space, semi-closed projection.

Kernels of Toeplitz operators

M. T. Malheiro

University of Minho, Portugal
CMAT - UM

E-mail address: mtm@math.uminho.pt

Abstract

We study kernels of Toeplitz operators in terms of a factorization of their
symbol, applying the results to unbounded symbols and to bounded piecewise
continuous symbols.

This presentation is based on joint work with M. Cristina Camara and
Jonathan Partington.

Keywords: Toeplitz operators.




An algebra of sequences of variable Toeplitz
matrices

Helena Mascarenhas

Instituto Superior Técnico, Portugal

E-mail address: hmasc@math.tecnico.ulisboa.pt

Abstract

An algebra of sequences of variable Toeplitz matrices with continuous
symbol is considered. More general than the concept of a stable sequence
is the notion of a Fredholm sequence. We will show a relation between this
notion and spectral properties of the sequence, in particular the asymptotic
behaviour of the singular values. The talk is based on joint work with Bernd
Silbermann.

Adjoints of Composition Operators and their
Kernels on the Hardy Space

Brittney Miller
Coe College, Cedar Rapids, IA, USA

E-mail address: bmiller@coe.edu

Abstract

Let ¢ be a rational map from D to itself that is analytic on . Then,
the composition operator C,, with symbol ¢, is defined by C,f = fo ¢
for f in a Hilbert space of analytic functions on D. In 2008, Hammond,
Moorhouse, and Robbins gave an explicit formula for the adjoint C7 in the
Hardy space. If ¢ is not univalent, it is well known that the kernel of C
is infinite dimensional. In this talk, I will show how their formula leads to
a functional equation whose solutions are functions in ker C7, for symbols ¢
that are rational maps of degree 2. In some cases, the kernel of C7 can be
described explicitly.

Keywords: rational map, composition operator, adjoint of an operator.
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Stationary solutions for a free boundary
problem modeling three-dimensional MEMS

Katerina Nik

Leibniz University Hannover
Institute of Applied Mathematics

E-mail address: nik@ifam.uni-hannover.de

Abstract

An idealized electrostatic microelectromechanical system (MEMS) con-
sists of a rigid ground plate above which a thin elastic plate is suspended.
The elastic plate is assumed to be hinged on its boundary. Applying a voltage
difference between the two plates induces a Coulomb force that deforms the
elastic plate. The corresponding mathematical model couples a fourth-order
parabolic equation for the vertical deformation of the elastic plate to the
harmonic electrostatic potential in the free domain between the two plates.

The existence of an asymptotically stable stationary solution is shown
in case of small voltage values. Non-existence of stationary solutions is also
established when the applied voltage difference is large.

Keywords: MEMS, free boundary problem, hinged plate equation, station-
ary solutions.

Contributions on Wiener-Hopf-Hankel
operators

A.P. Nolasco'?, L.P. Castro'?

University of Aveiro!

Center for Research & Development in Mathematics and Applications -
CIDMA?

E-mail address: anolascoQua.pt; castro@Qua.pt

11



Abstract

Wiener-Hopf-Hankel operators are well-known to play an important role
in several applied areas. E.g., this is the case in certain wave diffraction
problems, digital signal processing, discrete inverse scattering, and linear
prediction. In this talk, we present our contribution in the study of the
invertibility and Fredholm property of Wiener-Hopf-Hankel operators with
almost periodic, semi-almost periodic or piecewise almost periodic symbols
and acting between L? Lebesgue spaces (1 < p < oo). The work is based on
the construction of explicit operator relations and a factorization technique.

The talk is based on joint works with L.P. Castro.

Keywords: Wiener-Hopf-Hankel operator, invertibility, Fredholm property,
factorization, almost periodic function, semi-almost periodic function, piece-
wise almost periodic function.

Hermitian operators and surjective isometries
on vector-valued Lipschitz spaces

Shiho Oi

Niigata Prefectural Hakkai High School, Japan

E-mail address: shiho.oi.pmfn20@gmail.com

Abstract

Let (X, d) be a compact metric space and (E, || - || ) a Banach space. We
say that an FE-valued continuous map F': X — F is a Lipschitz map if

B IF(@) - F)lls
1= sy (T <o

We denote the space of all E-valued Lipschitz maps on X by Lip(X, E).
There are several norms on Lip(X, F), which guarantee Lip(X, F) to be
a Banach space. One of them is

I1E[r = max{[|Flloo, L(F)}, F € Lip(X, E),

where ||F|loc = sup,cx [|[F(z)||g is the supremum norm of F. A charac-
terization for Hermitian operators on Lip(X, F) with || - ||as has been given
by Botelho, Jamison, Jiménez-Vargas and Villegas-Vallecillos [1, Theorem

12



2.4]. They proved that if X is a compact and 2-connected and E is a com-
plex Banach space, then the T on Lip(X, F) is Hermitian if and only if
TF(x) = ¢(F(x)) , where ¢ is a Hermitian operator on E.

In this talk we study Hermitian operators on Lip(X, E) with the norm

IFllz = [|Fllec + L(F), F € Lip(X, E).

Our aim in this talk is for a finite dimensional Banach space E to give a
characterization of Hermitian operators on Lip(X, E) with || - ||z without
assuming 2-connectivity of X. We deduce that for a compact metric space X,
T on Lip(X, F) is Hermitian if and only if there exists a Hermitian operator
¢ on E such that TF(z) = ¢(F(x)). As an application, we give a form of
surjective unital linear isometries between Banach algebras of matrix-valued
Lipschitz maps. This talk is based on [2].

Keywords: Hermitian operator, surjective isometry, Lipschitz space.

References

[1] F. Botelho, J. Jamison, A. Jiménez-Vargas and M. Villegas-Vallecillos (2014),
Hermitian operators on Banach algebras of Lipschitz functions, Proc. Amer.
Math, Soc. 142 | 3469-3481.
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Projections and multiplication operators on
JB*-triples

L. Oliveira’? and D. Ilisevié?

Department of Mathematics, Instituto Superior Técnico, Universidade de
Lisboal

CAMGSD - Center for Mathematical Analysis, Geometry and Dynamical
Systems?

Department of Mathematics, Faculty of Science, University of Zagreb3

E-mail address: linaoliv@math.tecnico.ulisboa.pt; ilisevic@math.hr
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Abstract

A JB*-triple is a complex Banach space having an intrinsic algebraic
structure known as a triple product. The class of JB*-triples comprises, for
example, C*-algebras, the Cartan factor B(H, K) of bounded linear oper-
ators from a complex Hilbert space H to a complex Hilbert space K and
spin triples. In this talk we show that a purely algebraic characterisation of
Hermitian projections on a JB*-triple is possible and how it leads to deter-
mining under which conditions those projections can be realised as a sum of
multiplication operators.

Keywords: JB*-triple, Hermitian projection, multiplication operator.

Inversion of structured matrices

Karla Rost

Chemnitz University of Technology
Faculty of Mathematics

E-mail address: karla.rost@mathematik.tu-chemnitz.de

Abstract

The talk starts with discussions on four important classes of structured
matrices the representatives of which are the standard examples, (1) Vander-
monde matrices, (2) Cauchy matrices, (3) Hankel matrices, and (4) Toeplitz
matrices. The main idea of constructing inverses for Cauchy and Vander-
monde matrices is their connection with polynomial or rational interpola-
tion. In the Hankel and Toeplitz cases, an important tool in the design
of fast inversion algorithms is the displacement structure of these matrices.
Here we first discover the Bezoutian structure of their inverses. Thus, in the
first part of the talk we also introduce the classes of Hankel-Bezoutians and
Toeplitz-Bezoutians.

In Part 2 we discuss how to compute the parameters occurring in these
Bezoutian formulas.

Part 3 is dedicated to matrices which are the sum of a Toeplitz and
a Hankel matrix, briefly denoted by T+H matrices. Their inverses again
have a Bezoutian-like structure. Hence, we introduce the class of T+H-
Bezoutians and discuss - also in this more complicated case - how to construct
the parameters occuring in these Bezoutians.

In Parts 4 and 5 we deal with the reversed problem: How to obtain
inverses of Bezoutians. We start with the inversion of Toeplitz-Bezoutians.
Since we know that the inverse of a Toeplitz-Bezoutian is a Toeplitz matrix,

14



the only open question is how to compute the parameters of these Toeplitz
matrices in a fast way.

The last part of the talk is dedicated to the problem of inverting T+H-
Bezoutians possessing the additional property to be centrosymmetric or cen-
troskewsymmetric. Unfortunately, up to now the general case is unclear to a
great extend.

The results presented in Parts 4 and 5 are recent results of joint papers
with Torsten Ehrhardt.

Keywords: structured matrices, Bezoutians.

Convolution type operators associated with

some oscillatory integral transforms on the
half-line

Anabela Silva'?, Luis Castro!? and Nguyen Minh
Tuan®*

University of Aveiro, Portugal®
CIDMA - Center for Research and Development in Mathematics and
Applications?
Viet Nam National University, Hanoi, Vietnam®
Department of Mathematics, College of Education*

E-mail address: anabela.silva@ua.pt; castro@Qua.pt; tuannm@hus.edu.vn

Abstract

The main purpose of this talk is to present three new convolutions re-
lated to some oscillatory integral operators defined on the positive half-line
and in the framework of L' Lebesgue spaces. For that purpose, some oper-
ational properties of the mentioned integral operators are exhibited. One of
the most important properties of a convolution is to satisfy a factorization
property which is typically associated with one or more than one integral
operators (Convolution Theorem). In most of the cases, such factorization
property is fundamental to solve consequent integral equations which can be
characterized by those convolutions. In this sense, we show that the convolu-
tions introduced exhibit certain factorization identities when considering the
integral operators under studied.

Keywords: integral operator, convolution, factorization.
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Algebraic properties of Toeplitz operators

Elizabeth Strouse

Université Bordeaux
Institut Mathématiques Bordeaux

E-mail address: Elizabeth.StrouseQu-bordeaux.fr

Abstract

In the beginning - Toeplitz operators were thought of as linear operators
represented by matrices with constant diagonals. Over the last couple of
centuries - there have been many generalizations of this. By thinking of these
matrices as representing a combination of multiplications and orthogonal
projections - it is very natural to generalize to operators on all sorts of classical
spaces - the Hardy space which can be thought of as a subset of L? of the
circle (functions with negative Fourier coefficients equal to zero); all sorts
of natural invariant subspaces of this Hardy space called model spaces; the
Bergman space which can be thought of as a subset of L? of the disc (the
equivalence classes of analytic functions), the Harmonic Bergman space, and
the same sort of spaces in several variables.

I am going to talk about a series of classical and more modern results - by
some great mathematicians and their students - and by me and my students
- concerning these generalized operators and their algebraic properties - from
products to commutativity to spectrum.

Keywords: Toeplitz operators, Hardy space, Bergman space, Model spaces.
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Posters

On the kernel of special classes of paired
singular integral operators with Mathematica

Ana C. Conceigao

Universidade do Algarve
Centro de Andlise Funcional, Estruturas Lineares e Aplicacoes (CEAFEL)

E-mail address: aconcei@ualg.pt

Abstract

The development of operator theory is motivated by the need to solve
problems emerging from several fields in mathematics and physics. On the
study of the operator’s kernel some progress has been achieved for some
classes of singular integral operators whose properties allow the use of partic-
ular strategies. However, the existing algorithms allow, in general, to study
the kernel of some kind of singular integral operators but they are not de-
signed to be implemented on a computer. The main goal of this work is to
show how the symbolic and numeric capabilities of the computer algebra sys-
tem Mathematica can be used to study/compute the kernel of special classes
of paired singular integral operators. It is considered the one-dimensional
and the matrix cases. Some nontrivial examples obtained with the use of
symbolic computation are presented.

Keywords: paired singular integral operator, kernel, Mathematica.

Minimal bimodules of a Banach space nest
algebra

Ana Alexandra Reis' and Lina Oliveira®?

17



Instituto Superior Técnico, Universidade de Lisboa'
Instituto Superior Técnico, Universidade de Lisboa?
CAMGSD - Center for Mathematical Analysis, Geometry and Dynamical
Systems®

E-mail address: ana.alexandra.reis@tecnico.ulisboa.pt; linaoliv@math.tecnico.ulisboa.pt

Abstract

Each bimodule of a Banach space nest algebra determines and, to some
extent, is determined by a so-called support function pair, i.e., a pair of order
homomorphisms on the nest satisfying certain conditions. We characterise
the minimal bimodule having a given support function pair when the under-
lying Banach space is reflexive.

Keywords: Nest Algebras, Banach Spaces, Bimodules.
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