
Lecturers of the mini-courses

Sophie Grivaux The Blum-Hanson property: from ergodic theory to operator theory

Blum and Hanson provided in 1960 a characterization of a certain class of probability-
preserving dynamical systems (X,B,P;T ), called strongly mixing systems, in terms of
mean convergence of the iterates (T nk) of the system T along any strictly increasing
sequence (nk) of integers. It turns out that this surprising property extends to general
contractions T of a (complex, separable) Hilbert space H. More precisely, if x ∈ H is
such that T nx tends to 0 weakly, then∣∣∣∣∣

∣∣∣∣∣ 1

N

N∑
k=1

T nkx

∣∣∣∣∣
∣∣∣∣∣ −→ 0 as N → +∞

for every sequence (nk) of integers. In other words, the Hilbert space H has the so-
called Blum-Hanson property.

In this course I will review some recent developments on the Blum-Hanson property
for other classes of Banach spaces, due mainly to Müller-Tomilov, Lefèvre-Matheron-
Primot and Lefèvre-Matheron.

Vladimir Müller Joint Numerical ranges

- 1. Joint numerical ranges Abstract: We give a survey of results concerning joint
numerical ranges of n-tuples of Hilbert space operators.

- 2 Several applications of joint numerical ranges Abstract: Numerical ranges tech-
niques will be applied to various problems of operator theory. In particular, we discuss
problems concerning orbits of operators containing a circle in their spectrum, diagonals
of operators and their tuples, and pinching problems

- 3. Joint numerical ranges Abstract: It is well known that the numerical radius of a
Hilbert space operator T ∈ B(H) satisfies w(T ) ≥ ‖T‖

2
. We discuss analogous problem

for n-tuples of operators. More precisely, if T1, . . . , Tn ∈ B(H), does there exist a unit
vector x ∈ H such that |〈Tjx, x〉| is ”large” for all j = 1, . . . , n?

Aristos Siskakis Composition Operators, Semigroups of them and Integration Oper-
ators, a selective account

Composition operators have been studied quite intensively for the last 40 years. In
addition to their intrinsic interest, there are links to diverse questions in Operator The-
ory and Complex Analysis. Unsolved problems such as the invariant subspace problem
and the Brennan conjecture, can be rephrased in terms of composition operators.
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I will survey some basic results on composition operators on spaces of analytic
functions (first talk), discuss semigroups of composition operators (second talk), and
give a short account of integration operators, which arise essentially as resolvents of
semigroups of composition operators (third talk).
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Invited Speakers

Catherine Beneteau: Universality of Optimal Polynomial Approximants

Abstract: The main objects of interest in this talk are optimal polynomial approxi-
mants of inverses of functions in certain analytic function spaces in the disk, which are
closely related to classical objects in function theory such as orthogonal polynomials
and weighted reproducing kernels. I will examine the universality properties of these
polynomials, namely, whether there exist functions for which the corresponding poly-
nomials can in some way approximate arbitrary continuous functions on closed measure
0 subsets of the unit circle. Along the way I will discuss a related double approxima-
tion property. This talk is based on recent work with Oleg Ivrii, Myrto Manolaki, and
Daniel Seco.

Gustavo Corach: The geometry of the Poincaré disk of a C∗-algebra.

Abstract: We study the open unit disk D of a C*-algebra A as an homogeneous
space of a group of linear fractional transformations, and prove that it is a non positive
curvature space in the sense of Alexandroff.

Raúl E. Curto: Limits of iterates of spherical Aluthge transforms.

Abstract: Let T ≡ (T1, T2) be a commuting pair of Hilbert space operators, and
let P :=

√
T ∗1 T1 + T ∗2 T2 be the positive factor in the (joint) polar decomposition of

T, i.e., Ti = ViP (i = 1, 2). The spherical Aluthge transform of T is the (neces-

sarily commuting) pair T̂ := (
√
PV1
√
P ,
√
PV2
√
P ). We study the iterates of the

spherical Aluthge transform, that is, the commuting pairs given by T̂(1) := T̂ and

T̂(n) :=
̂̂
T(n−1) (n ≥ 2). In this talk, we will focus on the asymptotic behavior of the

sequence {T̂(n)}n≥1 as n→∞. In those cases when the limit exists, the limit pair is a
fixed point for the spherical Aluthge transform, that is, a spherically quasinormal pair.
For large suitable classes of 2-variable weighted shifts we will establish the convergence
of the sequence of iterates in the weak operator topology. The talk is based on joint
work with Chafiq Benhida (Université de Lille, Lille, France), and with Jasang Yoon
(The University of Texas Rio Grande Valley, Edinburg, Texas, USA).

Javad Mashreghi Hadamard multipliers in function spaces

Abstract: Let X be a Banach holomorphic function space on the unit disk. Assume
that polynomials are dense in X. Given a function f ∈ X, we seek an explicit formula
for a sequence pn of polynomials which converges to f in the norm of X. In most cases,
Fejer polynomials provide an answer. We also study some general methods. This leads
us to Hadamard multipliers. More generally, a linear polynomial approximation scheme
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for X is a sequence of bounded linear operators Tn : X → X with the property that,
for each f ∈ X, the functions Tn(f) are polynomials converging to f in the norm of
the space. We completely characterize those spaces X that admit a linear polynomial
approximation scheme.

Dmitry Khavinson : Offbeat Approximation Queries in L1 metric

Abstract: Suppose a continuous on the closed unit disk function ω, ||ω||∞L = 1, can
be approximated by analytic functions in L1(dA)-norm within ε, here dA stands for the
area measure. Question. Can we approximate it (in L1(dA)) within Const(ε) by ana-
lytic functions with the L∞ norm at most 1? (The constant is, of course, independent
of ω). The answer is ”No” (DK, 2019), yet the precise asymptotics is not known. The
problem is the ”ε” version of the celebrated Hoffman-Wermer Theorem for Uniform
Algebras and was posed by J. Wermer in 1980. The answer of the analogous question
in L1(dθ), where dθ is the Lebesgue measure on the unit circle, or in most generality,
in the hyperdirichlet algebras content, is also ”No” (DK-H.Shapiro-F. Perez-Gonzalez,
1998, DK-2019), and ”Yes”, if we replace O(ε) by O((ε)log(1/ε)). Recently (March,
2019), V. Totik showed that the latter asymptotics is sharp.

Jonathan R. Partington Universality and models for semigroups of operators

Abstract : We consider universal Hilbert space operators in the sense of Rota, and
give criteria for universality of semigroups in the context of uniformly continuous semi-
groups and contraction semigroups. Specific examples are given.
Universal semigroups provide models for these classes of semigroups: following a line of
research initiated by Shimorin, models for concave semigroups are developed, in terms
of shifts on reproducing kernel Hilbert spaces.
Joint work with B. Célariès (Lyon) and Isabelle Chalendar (Paris).

Pascal J. Thomas Invertibility in Nevanlinna quotient algebras

Abstract: The Nevanlinna class N of the unit disc D ⊂ C has principal ideals of the
form BN where B is a Blaschke product. A necessary condition for an equivalence class
[f ] to be invertible in the quotient algebra N /BN is that the function f be bounded
from below in modulus on the sequence (ak)k of the zeros of B : |f(ak)| ≥ exp(−H(ak)),
where H is some positive harmonic function on D.

For finite unions of Nevanlinna-interpolating sequences, this condition is sufficient
and, in contrast with the situation for the algebra H∞(D), those are the only ones.

For sequences which are not finite unions of Nevanlinna-interpolating sequences, one
may ask whether invertibility of [f ] inN /BN will hold provided |f(ak)| ≥ exp(−H(ak))
for a “small enough” positive harmonic function H. For functions H which are large
enough (depending on B), this invertibility holds if and only if the function − log |B|
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has a harmonic majorant on the set {z ∈ D : inf ρ(z, ak) ≥ e−H(z)} (where ρ is the
pseudohyperbolic distance). We study the class of positive harmonic functions H such
that the latter condition holds; it depends on the Blaschke product B in an essential
way. (based on joint works with Xavier Massaneda and Artur Nicolau).
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Contributed Talks

Ljiljana Arambasic On full spark frames in Hilbert spaces

Abstract: A frame (xn) for an N -dimensional Hilbert space H is said to be a full
spark frame if any N of its vectors form a basis for H. In this talk we present a
characterization of full spark frames in terms of certain totally nonsingular matrices.
Also, we construct a family of infinite totally positive matrices which are a subclass
of the class of totally nonsingular matrices. This is a joint work with Damir Bakić
from the University of Zagreb. This research was supported by the Croatian Science
Foundation under the project IP-2016-06-1046.

Loris Arnold γ-boundedness of C0-semigroups and their H∞-functional calculi

Abstract: In a Hilbert space H, the Gomilko-Shi-Feng Theorem states : −A gen-
erates a bounded C0-semigroup on H if and only there exists C ≥ 0 such that for all
x ∈ H, x∗ ∈ H∗ and α > 0 the following estimates are satisfied

α

∫
R
‖R(α + it, A)x‖2 ≤ C ‖x‖2

α

∫
R
‖R(α + it, A∗)x∗‖2 ≤ C ‖x∗‖2 .

The aim of this talk is to give a similar characterization of generation of γ-bounded C0-
semigroup when the underlying space is K-convex. Furthermore we are able to make
a connection with a derivative bounded functional calculus of the negative generator
and to state a version of Gearhrt-Pruss Theorem in K-convex space.

Olivier Arrigoni H∞-functional calculus for commuting families of Ritt operators

Abstract : We consider H∞-functional calculus for commuting finite families of Ritt
operators on Banach space X. We obtain that if either X is a Banach lattice or X
or X∗ has property (α), then a commuting d-tuple (T1, . . . , Td) of Ritt operators on X
has an H∞ joint functional calculus if and only if each Tk admits an H∞ functional
calculus. Next for p ∈ (1,∞), we characterize commuting d-tuple of Ritt operators
on Lp(Ω) which admit an H∞ joint functional calculus, by a joint dilation property.
Then we study commuting d-tuples (T1, . . . , Td) of Ritt operators on Hilbert space H.
Considering that each Tk is similar to a contraction (k = 1, . . . , d), we show on the one
hand that (T1, . . . , Td) satisfies a multivariable analogue of von Neumann’s inequality
and on the other hand, there exists a common invertible S in B(H) such that S−1TkS
is a contraction for any k = 1, . . . , d.

Bappaditya Bhowmik On some new aspects of Bohr phenomenon

6



Abstract: On some new aspects of Bohr phenomenon We will introduce a general-
ized notion on Bohr radius problem, called as Bohr phenomenon. We will then provide
an elegant method to compute sharp Bohr radius for subordination classes of certain
univalent functions. Lastly, we will discuss Bohr inequalities for operator valued func-
tions, which can be viewed as the analogues of a couple of interesting results from
scalar valued settings.

Nikolaos Chalmoukis Onto Interpolation for the Dirichlet space and for Sobolev
W1,2(D)

Abstract : We will discuss a characterization of onto interpolating sequences with
finite associated measure for the Dirichlet space in terms of capacity of some condensers.
The same condition in fact characterizes all onto interpolating sequences for W1,2(D)
even if the associated measure is infinite.

Nikolitsa Chatzigiannakidou Interpolation property for a class of disjoint universal
elements

Abstract : Interpolation property for a class of disjoint universal elements In this
talk we are interested in the notion of disjoint universality for subsequences of the
orbit of the Taylor shift operator acting on the space of real infinitely differentiable
functions. We will extend a recent result of H. Klaja and A. Mouze, who studied the
dynamical behaviour of the Taylor shift operator. We will then show that this class
of universal elements has an interpolation property: given a sequence of real numbers
without accumulation points, there exists a function in this class having prescribed
values at the points of the sequence. 01/04/2019 19:18

Sameer Chavan Wandering subspace problem for norm-increasing
m-isometries.

Abstract The wandering subspace problem for an analytic norm-increasing m-
isometry T on a Hilbert space H asks whether every T-invariant subspace of H can
be generated by a wandering subspace. We captilize on the idea of weighted shift on
one-circuit directed graph to construct a family of analytic cyclic 3-isometries, which
do not admit the wandering subspace property and which are norm-increasing on the
orthogonal complement of a one-dimensional space. Further, on this one dimensional
space, their norms can be made arbitrarily close to 1. This answer a question posed by
Shimorin [Pg 185, Crelle, 2001] to a large extent (the case in which expansivity fails at
one point). This is a joint work with Shailesh Trivedi.

Bernard Chevreau Some remarks on perturbation of diagonal operators

Abstract This is joint work with Ernst Albrecht (Sarrebrucken). We revisit some
relatively recent results (Foias-Ko-Jung-Pearcy 2007; Fang-Xia 2011; Klaja 2015) in
terms of existence of hyperinvariant subspaces, decomposability and possible point
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spectrum.

Clément Coine Differentiability of operator functions in Schatten norms

Abstract : In this talk, we discuss recent results on differentiability of operator
functions. Let H be a separable Hilbert space and let, for any 1 < p < ∞, Sp(H)
be the Schatten class of order p on H. Let A be a (possibly unbounded) selfadjoint
operator on H and let K = K∗ be an element of Sp(H). Let f be a Lipschitz function
on R. We give higher order differentiability results for the function ϕ defined on R by

ϕ : t ∈ R 7→ f(A+ tK)− f(A) ∈ Sp(H).

We will explain the assumptions we require on f and its derivatives to ensure the Sp-
differentiability of ϕ at the order n. We will also talk about the representation of the
derivatives of ϕ in terms of multiple operator integrals, which can be seen as continuous
multilinear Schur multipliers. Finally, we will discuss the cases p = 1 and p =∞.

Prahllad Deb Classification of homgeneous operators in the Cowen-Douglas calls of
rank 3 over unit polydisk

Abstract: A bounded linear operator T on a Hilbert space H is said to be homo-
geneous with respect to a subgroup G of the automorphism group of some domain
Ω ⊂ Cn if the spectrum of T is contained in Ω as well as, for every g ∈ G, g(T ) is
unitarily equivalent to T . For Ω = D, all operators in Bk(D), k ≥ 1, homogeneous with
respect to the automorphism group of D are classified by A. Korányi and G. Misra.
So it leads to study tuples of operators in Bk(Dn), n ≥ 2, k ≥ 1, which are homo-
geneous with respect to some closed subgroup of the automorphism group of Dn. All
operators in Bk(Dn), which are homogeneous with respect to either the group Aut(D)n,
or, Aut(Dn), are known for k = 1, 2. In this talk, we describe all irreducible tuple of
operators (upto unitary equivalence) in B3(Dn) which are homogeneous with respect
to the subgroup Aut(D)n of the automorphism group of Dn. Moreover, for n = 2, we
show that a subclass of operator tuples in B3(Dn) are also homogeneous with respect
to the full automorphism group of Dn while, for n > 2, every tuple of operators in
B3(Dn) fails to be homogeneous with respect to Aut(Dn). This is a joint work with
Somnath Hazra.

Slavisa Djordjevicw Generalized inverses and equations with prescribed domain

Abstract: Generalized inverses and equations with prescribed domain Abstract In
this talk we discuss the solution of the linear equation with prescribed domain, Ax
= b, with x in some closed subspace W of X, where A is bounded linear operator, X
Hilbert spaces. We give a method to find the best approximate solution with minimal
norm in such situation.

Chiara de Fabritiis : Left and right multiplicative operators on slice-regular func-
tions of a quaternionic variable.
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Abstract: Slice-regular functions of a quaternionic variable were introduced by
Gentili and Struppa in 2006 in order to generalize the notion of holomorphic functions
to the skew-field of quaternions. In particular, since the point-wise product of regu-
lar functions is not always regular, they introduced a different multiplication between
functions, called *-product, which gives the set of regular functions the structure of
an algebra. We will introduce the analogous of meromorphic functions in the quater-
nionic setting and we will investigate the behaviour of the linear operators induced by
right and left multiplication, describing their image and kernel. (Joint work with A.
Altavilla)

Vinicius V. Fávaro Chaos for convolution operators on the space of entire functions
of infinitely many complex variables

Abstract: In sharp contrast to a classical result of Godefroy and Shapiro, Fávaro and
Mujica showed that no translation operator on the space H(CN) of entire functions of
infinitely many complex variables is hypercyclic. In an attempt to understand better
the dynamics of such operators, in this work we show, firstly, that no convolution
operator on H(CN) is cyclic or n-supercyclic for any positive integer n. In the opposite
direction, we show that every nontrivial convolution operator on H(CN) is mixing.
Particularizing Arai’s concept of Li-Yorke chaos to non-metrizable topological vector
spaces, we show that nontrivial convolution operators on H(CN) are also Li-Yorke
chaotic. This talk is based on joint works with Blas M. Caraballo and Jorge Mujica
(see [1], [2] and [3]). The author is supported by CNPq and FAPEMIG.
References:
[1] B. M. Caraballo and V. V. Fvaro, Chaos for convolution operators on the space of
entire functions of infinitely many complex variables, submitted.
[2] V. V. Fávaro and J. Mujica, Hypercyclic convolution operators on spaces of entire
functions, J. Operator Theory. 76 (2016), 141-158.
[3] V. V. Fávaro and J. Mujica, Convolution operators on spaces of entire functions,
Math. Nach. 291 (2018), 41-54.

Christopher Felder Stabilization of Optimal Polynomial Approximants

Abstract: In this talk we will briefly introduce optimal polynomial approximants
and, in a wide variety of Hilbert spaces of analytic functions on the unit disk, char-
acterize functions for which optimal polynomial approximants stabilize. That is, for a
sequence of optimal polynomial approximants pkk≥0 to 1/f , we will give a characteri-
zation of f for which there exists m ≥ 0 such that pn = pm for all n ≥ m.

Clifford Gilmore: Growth of Distributionally Chaotic Function

Abstract: Distributional Chaos has been actively investigated in the past decade
and many natural continuous linear operators are distributionally chaotic. For instance
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the differentiation operator on the space of entire functions and the partial differen-
tiation operators acting on the space of harmonic functions on RN , where N ≥ 2.
The order of growth of distributionally chaotic entire functions was first considered by
Bernal and Bonilla (2016). In this talk we introduce recent results on the permissible
growth rates of entire and harmonic functions that are distributionally chaotic with
respect to differentiation operators. This is joint work with A. Peris and F. Mart́ınez-
Giménez (Universitat Politècnica de València).

Gargi Ghosh: An analytic Chavalley-Shepard-Todd theorem

Abstract : For any f ∈ Hol(D2), we can express f as a linear combination of 1 and
z1 − z2 with S2-invariant coefficients. An analogous decomposition of Hol(Dn) under
the natural action of the group Sn is observed, where Sn is the permutation group on
n symbols. In this talk, we expand our scope to the action of pseudo-reflection groups
on the ring of holomorphic functions and in order to do that we obtain an extension of
well-known Chevalley-Shephard-Todd Theorem. We also mention a purely algebraic
determinantal formula that may be of independent interest.

Anna Kononova Outside the Szegö condition

Abstract: We will present several quantitative results on the Szegö minimum prob-
lem for classes of measure on the unit circle with divergent logarithmic integral. In
particular, the counterexample to a known Nevai’s conjecture will be given. The
talk is based on a joint work with A. Borichev and M. Sodin (arXiv:1902.00874,
arXiv:1902.00872)

Miguel Monsalve López Spectral decompositions of Bishop operators

Abstract: Bishop’s operator arose in the fifties as possible candidates for being
counterexamples to the Invariant Subspace Problem. Many articles have addressed
the problem of finding invariant subspaces for some of these operators; but the general
problem is still open in many cases. In this talk, we shall discuss about different
spectral decompositions for the Bishop operators and the relation with their invariant
subspaces. This is a joint work with Eva A. Gallardo Gutirrez (Univ. Complutense de
Madrid).

Ryan O’Loughlin The minimal kernel of a element in the vector valued Hardy space

Abstract: The minimal kernel of a element in the vector valued Hardy space In this
talk I will define the classical Toeplitz operator on the Hardy space and show for any
element in the Hardy space there is a minimal Toeplitz kernel containing that element.
I will then generalize this result to the matricial Toeplitz operator on vector valued
Hardy spaces.
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Jess Oliva 2-parameter Generalized Stieltjes operators defined on Sobolev-Lebesgue
subspaces

Abstract: In this talk, we present our recent work concerning the the generalized
Stieltjes operator

Sβ,µf(t) := tµ−β
∫ ∞
0

sβ−1

(s+ t)µ
f(s)ds, t > 0,

defined on Sobolev spaces T (α)
p (tα) (where α ≥ 0 is the fractional order of derivation

and are embedded in Lp(R+)). By subordinating these operators in terms of C0-
groups and transfering new properties of some special functions, we are able to prove
that they are bounded operators when the parameters µ, β are properly chosen. Under
this conditions, it is possible to calculate and represent explicitly their spectrum set
σ(Sβ,µ) and their operator norms (which depend on p). Even more, it can be shown

that they commute and factorize with generalized Cesáro operator on T (α)
p (tα). This

is joint work with Pedro J. Miana.

Marcu-Antone Orsoni On the reachable space of the one-dimensional heat equation

Abstract : In this talk, I will try to describe the reachable space of the one-
dimensional heat equation on the interval [0, π] with boundary control. After a little
history of the works on this subject, I will show how complex and harmonic analysis
techniques give nice and quasi optimal results. More precisely, the reachable space is
sandwiched between two spaces of holomorphic functions on a square.

José Ángel Pelez Bergman projection induced by radial weight

Abstract : If ω is a radial weight on the unit disc, it makes sense to consider the
orthogonal Bergman projection Pω : L2

ω → A2
ω, where A2

ω is the weighted Bergman
space induced by ω. Given p ∈ (1, 2) ∪ (2,∞), M. R Dostanic (Unboundedness of
the Bergman projections on Lp-spaces with exponential weights, Proc. Edinb. Math.
Soc. (2) 47 (2004) 111–117), posed the question of describing the radial weights ω such
that Pω is bounded on Lpω. In this talk, several results concerning this problem will be
presented.

These results are part of a joint work together with Jouni Rättyä. M. R. Dostanić,

Ioann Vasilyev On the Havin–Shamoyan–Carleson–Jacobs theorem for the unit ball

Abstract: We shall compare local Hölder boundary smoothness of an analytic func-
tion on the unit ball to the smoothness of its absolute value. We prove that in dimen-
sions 2 and higher two different (and natural) conditions imposed on the zeros of the
function imply two different drops of its smoothness compared to the smoothness of
its modulus. We shall also show that some of the drops are the best possible.
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Fernando Vieira Costa Júnior Common hypercyclic algebras

Abstract: Hypercyclicity is a major topic in linear dynamics. We say that a vector
x in a topological vector space X is hypercyclic for a continuous operator T when
its orbit Orb(x, T ) := {T nx : n ≥ 0} is dense. The set of hypercyclic vectors for an
operator T is denoted by HC(T ). Sometimes when X is an F -algebra one can find
within HC(T )∪{0} a non-trivial sub-algebra of X, which is called a hypercyclic algebra
of T . In the context of families of operators (Tλ) acting on the same space, we can
also ask whether

⋂
λHC(Tλ) ∪ {0} contains a non-trivial algebra, which should now

be called a common hypercyclic algebra” of (Tλ).
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