
Book of Abstracts



ii



Contents

Welcome 1

Scientific and Organizing Committee 3

Schedule 5

Abstracts 9
Rapidly decreasing ultradifferentiable functions and regularity of operators

via Wigner-type transform (Chiara Boiti ) . . . . . . . . . . . . . . . 9
Composition and superposition on spaces of Dirichlet series (Jaime Castillo) 10
The Plemelj–Privalov theorem in polyanalytic function theory (Lianet De

la Cruz Toranzo) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Algebrability in Hölder spaces (Céline Esser ) . . . . . . . . . . . . . . . . 10
Ergodic properties of convolution operators (Jorge Galindo) . . . . . . . . 11
On matrices with operator entries (Ismael García-Bayona) . . . . . . . . . 11
Approximating continuous functions with smooth ones without critical

points (Miguel García Bravo ) . . . . . . . . . . . . . . . . . . . . . . 12
Hypercyclicity of Derivations (Clifford Gilmore) . . . . . . . . . . . . . . . 13
Some results on partial differential operators with a single characteristic

direction (Thomas Kalmes) . . . . . . . . . . . . . . . . . . . . . . . 13
The Cesàro operator on Köthe sequence spaces (Ersin Kızgut) . . . . . . . 14
Results and questions related with separability (Manuel López-Pellicer) . . 14
Spear operators and the numerical index with respect to an operator (

Miguel Martín) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Invertible operators and dynamical properties (Quentin Menet ) . . . . . . 16
The Trouvé group for spaces of test functions (David Nenning) . . . . . . . 16
Paley-Wiener Theorems of real type in Ultradifferentiable Spaces (Alessan-

dro Oliaro) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Interactions of H. Lebesgue, G. Mackey and R.C. James (José Orihuela) . 18
Self-derivations on the noncommutative Schwartz space (Krzysztof Picszczek) 19
Renorming X through L2(X) (Matías Raja) . . . . . . . . . . . . . . . . . 19
Surjectivity and summability kernels in Roumieu-Carleman ultraholomor-

phic classes in sectors (Javier Sanz ) . . . . . . . . . . . . . . . . . . 19
Sectorial extensions for ultraholomorphic classes defined by weight func-

tions (Gerhard Schindl) . . . . . . . . . . . . . . . . . . . . . . . . . 20
Differentiability versus continuity. Restriction and extension theorems and

monstrous examples (Juan B. Seoane Sepúlveda) . . . . . . . . . . . . 20

iii



Liftings for ultra-modulation spaces, and one-parameter groups of Gevrey
type pseudo-differential operators (Joachim Toft ) . . . . . . . . . . . 21

Surjectivity of Euler-type differential operators on spaces of distributions
(Dietmar Vogt) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Some remarks on P -convexity for linear partial differential operators (Jochen
Wengenroth) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Participants 25

Author Index 29

iv



Welcome

This is the third edition in a series of meetings celebrated in the city of Valencia
with topics complex analysis and operator theory. Our aim is to exhibit recent
developments on such fields, propose new problems, and to encourage research col-
laborations between individuals of different groups and also between spanish and
abroad networks.

It will take place from the 15th to the 17th of October of 2018 in the School of
Agricultural Engineering and Environment of the Universitat Politècnica de Valèn-
cia.

This workshop is financially supported by Project PROMETEO/2017/102 of
Generalitat Valenciana.

We welcome you to the city of Valencia, to our University, and to this meeting.
We hope you will enjoy the city and the mathematical activities.
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Schedule

Short form with speakers

Long form with speakers and titles

Monday 15:30–16:00 Quentin Menet, Université d’Artois (France)
Invertible operators and dynamical properties

16:00–16:30 Juan Seoane, Universidad Complutense de Madrid
(Spain)
Differentiability versus continuity. Restriction and
extension theorems and monstrous examples

16:30–17:00 Céline Esser, Université de Liège (Belgium)
Algebrability in Hölder spaces

17:00–17:30 COFFEE BREAK
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17:30–18:00 Clifford Gilmore, University of Manchester (United
Kingdom)
Hypercyclicity of derivations

18:00–18:30 Ersin Kizgut, Universitat Politècnica de València
(Spain)
The Cesàro operator on Köthe sequence spaces

18:30–19:00 Miguel García Bravo, Universidad Autónoma de
Madrid (Spain)
Approximating continuous functions with smooth
ones without critical points

Tuesday 10:00–10:30 Dietmar Vogt, Bergische Universität Wuppertal
(Germany)
Surjectivity of Euler-type differential operators on
spaces of distributions

10:30–11:00 Jochen Wengenroth, Universität Trier (Germany)
Some remarks on P -convexity for linear partial dif-
ferential operators

11:00–11:30 Thomas Kalmes, Technische Universität Chemnitz
(Germany)
Some results on partial differential operators with a
single characteristic direction

11:30–12:00 COFFEE BREAK
12:00–12:30 Chiara Boiti, Università degli Studi di Ferrara (Italy)

Rapidly decreasing ultradifferentiable functions and
regularity of operators via Wigner-type transform

12:30–13:00 Alessandro Oliaro, Università degli Studi de Torino
(Italy)
Paley-Wiener theorems of real type in ultradifferen-
tiable spaces

13:00–13:30 Javier Sanz, Universidad de Valladolid (Spain)
Surjectivity and summability kernels in Roumieu-
Carleman ultraholomorphic classes in sectors

13:30–15:30 LUNCH
15:30–16:00 José Orihuela, Universidad de Murcia (Spain)

Interactions of H. Lebesgue, G. Mackey and R.C.
James

16:00–16:30 Matías Raja, Universidad de Murcia (Spain)
Renorming X through L2(X)

16:30–17:00 Manuel López Pellicer, Universitat Politècnica de
València (Spain)
Results and questions related with separability

17:00–17:30 COFFEE BREAK
17:30–18:00 David Nenning, Universität Wien (Austria)

The Trouvé group for spaces of test functions
18:00–18:30 Gerhard Schindl , Universität Wien (Austria)
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Sectorial extensions for ultraholomorphic classes de-
fined by weight functions

18:30–19:00 Krzysztof Picszczek, Adam Mickiewicz University
(Poland)
Self-derivations on the noncommutative Schwartz
space

Wednesday 10:00–10:30 Joachim Toft, Linnaeus University (Swedish)
Liftings for ultra-modulation spaces, and one-
parameter groups of Gevrey type pseudo-differential
operators

10:30–11:00 Lianet de la Cruz Toranzo, Universidad de Holguín
(Cuba)
The Plemelj–Privalov theorem in polyanalytic func-
tion theory

11:00–11:30 Jorge Galindo Pastor, Universitat Jaume I (Spain)
Ergodic properties of convolution operators

11:30–12:00 COFFEE BREAK
12:00–12:30 Jaime Castillo, Universitat de València (Spain)

Composition and superposition on spaces of Dirichlet
series

12:30–13:00 Ismael García Bayona, Universitat de València
(Spain)
On matrices with operator entries

13:00–13:30 Miguel Martín, Universidad de Granada (Spain)
Spear operators and the numerical index with respect
to an operator
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Abstracts

Rapidly decreasing ultradifferentiable functions and
regularity of operators via Wigner-type transform

Chiara Boiti
Università di Ferrara, Italy

For a weight function ω we consider the space Sω(Rd) of ω-rapidly decreasing func-
tions defined as the set of all u ∈ L1(Rd) such that u, û ∈ C∞(Rd) and

(i) ∀λ > 0, α ∈ Nd
0, sup

Rd

eλω(x)|Dαu(x)| < +∞,

(ii) ∀λ > 0, α ∈ Nd
0, sup

Rd

eλω(ξ)|Dαû(ξ)| < +∞.

We have that Sω(Rd) is a Fréchet space with many different equivalent systems of
seminorms defined in terms of weighted L∞-norms or Lp-norms.

In this setting we investigate when an operator A on S ′ω(Rd) is ω-regular, i.e.

Au ∈ Sω(Rd) ⇒ u ∈ Sω(Rd), ∀u ∈ S ′ω(Rd).

We study ω-regularity of linear partial differential operators A(x,D) with poly-
nomial coefficients by using a Wigner type transform

Wig[w](x, y) :=

∫
e−it·yw

(
x+

1

2
t, x− 1

2
t

)
dt

and then the Cohen class

Q[w] := σ ∗Wig[w]

for a kernel σ ∈ S ′ω.
Because of the freedom in the choice of the kernel σ, we obtain large classes of

ω-regular operators.

Based on joint works with D. Jornet (Universitat Politècnica de València, Spain)
and A. Oliaro (Università di Torino, Italy)
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Composition and superposition on spaces of Dirichlet series
Jaime Castillo

Universitat de València, Spain

We study composition operators of double Dirichlet series, focusing our interest in
the spaceH∞(C+) and giving the corresponding analogues for the characterization of
these composition operators for the space H∞(C2

+). To do that, we will focus on the
properties of the symbol of the operators, generalizing its form for the double case
and searching analogue results regarding the convergence of the Dirichlet series that
appear on such symbols. We also show how the composition operators of these spaces
of Dirichlet series are related to the composition operators of the corresponding
spaces of holomorphic functions.

The Plemelj–Privalov theorem in polyanalytic function
theory

Lianet De la Cruz Toranzo
Universidad de Holguín, Cuba

We prove that the higher order Lipschitz classes behave invariant under the action
of a singular integral operator naturally arising in polyanalytic function theory.
This result provides a generalization of the well-known Plemelj-Privalov theorem in
Complex Analysis.

Joint work with Ricardo Abreu Blaya and Juan Bory Reyes

Algebrability in Hölder spaces
Céline Esser

Université de Liège, Belgium

It is known that in a given Hölder space Cα, the pointwise regularity of a generic
function is everywhere as bad as allowed by the global regularity α. However, one
cannot expect to have a similar result with the notion of algebrability. In this
talk, we present the construction of an algebra of α-Hölder functions for which the
pointwise regularity is α everywhere except on a set of Hausdorff dimension zero.
We also obtain results concerning the box and Hausdorff dimensions of the graph of
these functions.
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Ergodic properties of convolution operators
Jorge Galindo

Universitat Jaume I, Spain

If G is a locally compact group with Haar measure m
G
and µ ∈M(G) is a bounded

regular measure on G, we consider convolution operators

λp(µ) : Lp(G,mG
)→ Lp(G,mG

),

given by
λp(µ)(f)(s) = (µ ∗ f)(s),

where convolution is defined as

(µ ∗ f)(s) =

∫
f(x−1s) dµ(x), for all f ∈ Lp(G,mG

) and all s ∈ G.

In this talk we will address the problem of determining when convolution operators
are mean ergodic or uniformly mean ergodic, i.e., when the Cesàro means of their
powers are convergent for, respectively, the strong operator topology or the norm
topology.

This talk reports on ongoing joint work with Enrique Jordá.

On matrices with operator entries
Ismael García-Bayona

Universitat de València, Spain

In this talk, we will consider matrices with entries in the space of operators B(H),
where H is a Hilbert space. We shall present results in this setting that generalize
well-known theorems of the scalar case such as Toeplitz or Bennet’s theorems. Also,
restricting to the Toeplitz case, we will present spaces of matrices that are versions of
some of the classical function spaces such as the continuous or integrable functions.

This is an ongoing work with Óscar Blasco de la Cruz.
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Approximating continuous functions with smooth ones
without critical points

Miguel García Bravo
Universidad Autónoma de Madrid / ICMAT, Spain

The Morse-Sard theorem states that if f : Rn → Rm is of class Ck, k = n−m+1
then the set of critical values of f has Lebesgue measure zero in Rm. This theorem
fails in infinite dimension, although S. Smale proved a version of the theorem for
differentibale functions whose derivatives were Fredholm operators. This is a very
strong hypothesis that restrics the range of applications drastically. However in
many cases it is not important if a function has the Morse-Sard property or not but
if it can be approximated by smooth functions with the Morse-Sard property.

In 2004 Azagra and Cepedello proved that every continous function from l2 to
Rm can be approximated by a C∞-function without any critical point. In this talk
I will extend this result to show that the same is true if we replace the target space
Rm by l2.
Theorem. Let E be one of the classical Banach spaces c0, `p or Lp, 1 < p <∞. Let
F be a Banach space, and assume that there exists a bounded linear operator from
E onto F . Then, for every continuous mapping f : E → F and every continuous
function ε : E → (0,∞) there exists a Ck mapping g : E → F such that ‖f(x) −
g(x)‖ ≤ ε(x) and Dg(x) : E → F is a surjective linear operator for every x ∈ E.
(Here k denotes the order of smoothness of the space E).

The proof will rely in part on a new result about extractibility of subsets from
the space E. Namely that given a closed subset X in E that is locally contained
in graphs of continuous functions defined in subspaces of infinite codimension in E
(and taking values in their orthonal complements), given an open set U with X ⊆ U
and given an open cover G, then there exists a C∞-diffeomorphism from E \X onto
E which is the identity outside U and refines G.

This is a joint work with D. Azagra and T. Dobrowolski.
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Hypercyclicity of Derivations
Clifford Gilmore

University of Manchester, UK

We examine the hypercyclicity of generalised derivations S 7→ AS − SB, for fixed
bounded linear operators A,B, on spaces of operators. Hitherto the principal result
in this setting has been the characterisation of the hypercyclicity of the left and
right multiplication operators by Bonet, Martínez-Giménez and Peris [1].

The main example I will show is the existence of non-trivial hypercyclic gener-
alised derivations on separable ideals of operators [2]. I will also outline joint work
with Saksman and Tylli [3], which gives the somewhat surprising result that scalar
multiples of the backward shift operator cB never induce hypercyclic commutator
maps S 7→ c (BS − SB) on separable ideals of operators on `2.

REFERENCES
[1] J. Bonet, F. Martínez-Giménez, and A. Peris. Universal and chaotic
multipliers on spaces of operators. J. Math. Anal. Appl., 297(2) (2004), 599–611.
[2] C. Gilmore. Dynamics of generalised derivations and elementary operators.
Complex Anal. Oper. Theory, in press, 2018. DOI: 10.1007/s11785-018-0774-9.
[3] C. Gilmore, E. Saksman, and H.-O. Tylli. Hypercyclicity properties of
commutator maps. Integr. Equ. Oper. Theory, 87(1) (2017), 139–155.

Some results on partial differential operators with a single
characteristic direction

Thomas Kalmes
Chemnitz Technical University, Germany

We report on recent results concerning partial differential operators with constant
coefficients P (∂) where the characteristic set {ξ ∈ Rd; Pm(ξ) = 0} of its symbol
P ∈ C[X1, . . . , Xd] is a one-dimensional subspace of Rd, where Pm denotes the
principal part of P , i.e. Pm(ξ) :=

∑
|α|=m aαξ

α for P (ξ) =
∑
|α|≤m aαξ

α with minimal
m ∈ N0. Among others, this class of partial differential operators contains the time-
dependent free Schrödinger operator as well as non-degenerate parabolic operators
like the heat operator.

We characterize those open subsets X of Rd for which P (∂) is surjective on
C∞(X) and D ′(X), respectively. Moreover, we give a sufficient geometrical/topo-
logical condition for pairs of open subsets X1 ⊆ X2 of Rd to be P -Runge pairs, which
means that every smooth solution, resp. distributional solution, of the equation
P (∂)u = 0 in X1 can be approximated by smooth solutions, resp. distributional
solutions, of the same equation in X2. This condition is in the spirit of Runge’s
Approximation Theorem from complex analysis which deals with the case of P (∂)
being the Cauchy-Riemann operator.

13



Finally, we show that under the additional assumption of hypoellipticity for such
a differential operator P (∂) surjectivity on C∞(X) implies that its kernel C∞P (X) =
{f ∈ C∞(X); P (∂)f = 0} has the linear topological invariant (Ω) of Vogt and
Wagner. Via Grothendieck-Köthe duality this can be interpreted as an abstract
version of another classical theorem from complex analysis, namely Hadamard’s
Three Circles Theorem.

REFERENCES
[1] 2004 T. Kalmes, Surjectivity of differential operators and linear topological
invariants for spaces of zero solutions, Rev. Mat. Compl. (to appear), arXiv-preprint
1408.4356.
[2] T. Kalmes, An approximation theorem of Runge type for certain non-elliptic
partial differential operators, arXiv-preprint 1804.08099, 2018.

The Cesàro operator on Köthe sequence spaces
Ersin Kızgut

Universitat Politècnica de València, Spain

In this talk we shall discuss the behaviour of the discrete Cesàro operator on some
special Köthe echelon spaces, namely smooth sequence spaces of finite type. Of
main interest is its spectral picture, which shows drastic changes depending on the
nuclearity of the space. Nuclearity of these Köthe echelon spaces is also characterized
via suitable properties of the Cesàro operator. Finally we’ll give some remarks
on mean ergodicity and hypercyclicity of the Cesàro operator on smooth sequence
spaces of finite type.

Results and questions related with separability
Manuel López-Pellicer

Universitat Politècnica de València, Spain

Domański produced in [4] the first example of a non-separable complete locally
convex space that it is a subspace of a separable locally convex space; he used
his immersion’s theorem of a topological vector space into a separable topological
vector space. This example motivates Domański’s results on products that contain
closed nonseparable subspaces, considering spaces with strongly regular semibasic
sequences [3] and recently the result that every metrizable vector subspace E of a
product of separable locally convex space is separable [6], extending the classical
Vidossich’ result in [10].
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One famous unsolved problems of Functional Analysis (posed by S. Mazur in
1932) asks whether every infinite-dimensional Banach space have a separable infinite
dimensional quotient. Following [1], [5], [7], [8] and [9] we get that an infinite
dimensional Banach space E has a separable quotient if and only if the unit sphere
SE contains a dense non strong norming subset. This condition is equivalent to the
existence of a non uniform bounded deciding subset in SE.

Finally we will present some open questions for Cp(X), related with [2].

REFERENCES
[1] S.A. Argyros, P. Dodos and V. Kanellopoulos, Unconditional families
in Banach spaces. Math. Ann. 341 (2008) 15-38.
[2] T. Banakh, J. Ka̧kol and W. S̀liwa, Josefson-Nissenzweig property for
Cp(X)-spaces. Preprint.
[3] P. Domański, Nonseparable closed subspaces in separable products of topological
vector spaces, and q-minimality, Arch. Math. 41 (1983) 270-275.
[4] P. Domański On the separable topological vector spaces, Funct. Approx. Com-
ment. Math. 14 (1984) 117-122.
[5] J.C. Ferrando, J. Ka̧kol, M. López-Pellicer and W. Sliwa, On the
separable quotient problem for Banach spaces. arXiv:1709.09646v1 [math.FA]. Ac-
cepted in Funct. Approx. Comment. Math. To appear in vol.59.2.
[6] J. Kakol, A.G. Leiderman and S.A. Morris, Nonseparable closed vector
subspaces of separable topological vector spaces, Monatsh. Math. 182 (2017) 39-47.
[7] J. Mujica, Separable quotients of Banach spaces, Rev. Mat. Complut. 10
(1997), 299-330.
[8] W. Śliwa, The separable quotient problem and the strongly normal sequences, J.
Math. Soc. Japan 64 (2012) 387-397.
[9] S.A. Saxon and Wilansky, The equivalence of some Banach space problems.
Colloq. Math. 37 (1977) 217-226.
[10] G. Vidossich, Characterization of separability for LF -spaces, Ann. Inst.
Fourier (Grenoble) 18 (1968) 87-90.

Spear operators and the numerical index with respect to an
operator

Miguel Martín
Universidad de Granada, Spain

The concept of numerical index was introduced by Lumer in 1968 in the context
of the study and the classification of operator algebras. This is a constant of a
Banach space relating the behaviour of the numerical range with that of the usual
norm on the Banach algebra of all bounded linear operators on the space. Recently,
Ardalani [1] introduced new concepts of numerical range and numerical radius of
an operator with respect to another one, which generalize in a natural way [2]
the classical concepts of numerical range and numerical radius. It also allows to
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define the numerical index with respect to an operator. The aim of this talk is to
present basic properties of these new concepts, present some examples, and provide
results on the stability with respect some natural operations such as absolute sums
and composition operators. The case when the numerical index with respect to an
operator is one (i.e. the case of an spear operator) will receive special attention.

This is a joint work in progress with Vladimir Kadets, Javier Meri, Antonio
Perez, and Alicia Quero.

REFERENCES
[1] M. A. Ardalani, Numerical index with respect to an operator, Studia Math.
225 (2014), 165–171.
[2] M. Martin, On different definitions of numerical range, J. Math. Anal. Appl.
433 (2016), 877–886.
[3] V. Kadets, M. Martin, J. Meri, and A. Perez, Spear operators between
Banach spaces, Lecture Notes in Mathematics, 2205, Springer, 2018.

Invertible operators and dynamical properties
Quentin Menet

Université d’Artois, France

In linear dynamics, we are interested in the proprerties of orbits of operators defined
on Banach or Fréchet spaces. For instance, an operator is said to be hypercyclic if
it possesses a dense orbit. It is a direct consequence of Birkhoff transitivity theorem
that if T is hypercyclic then its inverse is also hypercyclic. In this talk, we will
look at other notions of hypercyclicity and we will try to better understand the
consequences of dynamical properties of an invertible operator for its inverse.

The Trouvé group for spaces of test functions
David Nenning

Universität Wien (Austria)

Given a locally convex space A of mappings f : Rd → Rd which is continuously
embedded in C1

b (Rd,Rd), one defines the associated Trouvé group GA as the group
of diffeomorphisms that arise as flows at time 1 of some time dependent vector field
u : [0, 1]× Rd → Rd such that t 7→ u(t, ·) ∈ L1(I,A). Similarly one defines

DiffA := {Φ ∈ Id +A : inf
x∈Rd

det(dΦ(x)) > 0}.

We explore the connection between these two diffeomorphism groups for the follow-
ing classes A:

16



• Smooth functions with globally bounded derivatives.

• Smooth functions with p-integrable derivatives.

• Rapidly decreasing Schwartz functions.

• Smooth functions with compact support.

• Global Denjoy–Carleman classes.

• Sobolev–Denjoy–Carleman classes.

• Gelfand–Shilov classes.

• Denjoy–Carleman functions with compact support.

And we prove that
GA = Diff0A,

where Diff0A denotes the connected component of the identity. Since it is well
known for the classes under consideration that DiffA admits a Lie group structure,
this immediately transfers to the respective Trouvé group.

As an application, we show that the scale of Bergman spaces on the polystrip
with variable width is stable with respect to solving ordinary differential equations.

Paley-Wiener Theorems of real type in Ultradifferentiable
Spaces

Alessandro Oliaro
University of Torino, Italy

In the paper [1] the following result is proved.
Theorem.Let f ∈ C∞(R) such that f (n) ∈ Lp(R) for some p ∈ [1,+∞] and for
every n = 0, 1, . . . Then the limit

lim
n→∞

‖f (n)‖1/np

exists, and is coincides with

sup{|ξ| : ξ ∈ supp f̂},

where f̂ is the Fourier transform of f .
This is a kind of Paley-Wiener Theorem in ‘real’ setting, and several results have

been proved in this line.
The talk is concerned with real Paley-Wiener Theorems in spaces of ultradifferen-
tiable functions; in particular, we investigate the relations between the support of

17



the Fourier transform of an ultradifferentiable function f and the behaviour of f ,
its derivatives, and its Wigner transform.

The talk is based on a joint work with Chiara Boiti (Università di Ferrara) and
David Jornet (Universitat Politècnica de València).

REFERENCES
[1] H. H. Bang, A property of Infinitely Differentiable Functions, Proc. Amer.
Math. Soc. 108, 1 (1990), 73-76.

Interactions of H. Lebesgue, G. Mackey and R.C. James
José Orihuela

Universidad de Murcia, Spain

Dedicated to the memory of our friend Bernardo Cascales

This talk is the result of a joint work with F. Delbaen:
Let A be a closed, convex, bounded and not weakly compact subset of a Banach

space E with 0 /∈ A. Let us fix a convex and weakly compact subset W of E∗∗, a
functional z∗0 ∈ E∗ with z∗0(A) > 0, and ε > 0.

Then there is a linear form x∗0 ∈ BpW (z∗0 , ε) ∩ E∗, i.e. x∗o ∈ E∗ and

|x∗0(w)− z∗0(w)| < ε

for all w ∈ W ,
which does not attain its infimum on A, and such that x∗0(A) > 0.
This result answers a question posed by M. Jimenez and J.P Moreno – in "A

note on norm attaining functionals." Proc. Am. Math. Soc. 126, 1989–1997 (1998)
– for the weak topology, i.e. when W reduces to a finite subset of E∗∗.

As a consequence we show that:
A Fatou monetary utility function u1 is a Lebesgue function if, and only if, its

inf-convolution u1�u2 is Fatou for every Fatou monetary utility function

18



Self-derivations on the noncommutative Schwartz space
Krzysztof Picszczek

Adam Mickiewicz University, Poland

We characterize derivations acting on the noncommutative Schwartz space.

Renorming X through L2(X)

Matías Raja
Universidad de Murcia, Spain

It is well known that a Banach space X is uniformly convex (UC) if an only if the
Bochner-Lebesgue space L2(X) is asymptotically uniformly convex (AUC) under its
natural norm (Partington 1983). We are interested about what can be said of the
modulus of convexity of X under different renormings of L2(X). We will show that
the problem of finding a “best renorming” of a super-reflexive Banach space can be
approached from this perspective with the help of deep results of Godefroy, Kalton
and Lancien (2001).

This is a joint work with Luis C. García Lirola.

Surjectivity and summability kernels in Roumieu-Carleman
ultraholomorphic classes in sectors

Javier Sanz
Universidad de Valladolid, Spain

We will discuss several properties of holomorphic kernels in sectors, allowing either
for the construction of extension operators (right inverses for the Borel map) in
Roumieu-Carleman ultraholomorphic classes, or for the determination, in a con-
structive manner, of the unique element of the class represented by a series in the
image of the Borel map, provided it is injective. The construction of such kernels is
possible under suitable assumptions.

Joint work with Javier Jiménez-Garrido and Gerhard Schindl (Universidad de
Valladolid, Spain).
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Sectorial extensions for ultraholomorphic classes defined by
weight functions

Gerhard Schindl
Universität Wien (Austria)

In this joint work with Javier Jiménez-Garrido and Javier Sanz (Universidad de
Valladolid) we introduce ultraholomorphic classes of functions in unbounded sectors
of the Riemann surface of the logarithm defined by means of a weight function (of
both Roumieu- and Beurling-type).

For such classes we prove an extension theorem following the idea of the (single)
weight sequence case from V. Thilliez. We are using real methods and applying
the ultradifferentiable Whitney extension theorem for so-called Braun-Meise-Taylor
classes (shown by Bonet/Braun/Meise/Taylor). The Roumieu case is obtained di-
rectly, the Beurling case follows by a reduction from the Roumieu case.

The opening of the sectors for which the main result applies is controlled by
above by a new growth index for weight functions (analogously as in the weight
sequence situation treated by V. Thilliez).

Differentiability versus continuity. Restriction and extension
theorems and monstrous examples

Juan B. Seoane Sepúlveda
IMI/UCM. Madrid, Spain

The aim of this expository talk is to present recent developments in the centuries
old discussion on the interrelations between continuous and differentiable real valued
functions of one real variable. More particularly, we shall be discussing some parts
of a recently published joint work with K.C. Ciesielski.

Among some of the results we shall present, we include (among others) the Dn-
Cn interpolation theorem: For every n-times differentiable f : R → R and perfect
P ⊂ R there is a Cn function g : R → R such that f � P and g � P agree on an
uncountable set and an example of a differentiable function F : R → R (which can
be nowhere monotone) and of compact perfect X ⊂ R such that F ′(x) = 0 for all
x ∈ X while F [X] = X; thus, the map f = F � X is shrinking at every point while,
paradoxically, not globally.

However, the novelty is even more prominent in the newly discovered simpli-
fied presentations of several older results, including: a new short and elementary
construction of everywhere differentiable nowhere monotone h : R → R and the
proofs (not involving Lebesgue measure/integration theory) of the famous theorems
of Jarník (Every differentiable map f : P → R, with P ⊂ R perfect, admits differ-
entiable extension F : R → R) and of Laczkovich (For every continuous g : R → R
there exists a perfect P ⊂ R such that g � P is differentiable).
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All of this shall be presented in an narrative that answers two classical questions:
To what extend a continuous function must be differentiable? and How strong is the
assumption of differentiability of a continuous function?

An overview of the results concerning higher order differentiation will be given,
including the Whitney extension theorem and the higher order interpolation the-
orems related to the Ulam-Zahorski problem. Finally, we discuss the results con-
cerning smooth functions that are independent of the standard axioms ZFC of set
theory. We close with a list of currently open problems related to this subject.

REFERENCES
[1] K. C. Ciesielski and J. B. Seoane Sepúlveda. Differentiability versus con-
tinuity: Restriction and extension theorems and monstrous examples. Bull. Amer.
Math. Soc. (N.S.), 56 (2019).

Liftings for ultra-modulation spaces, and one-parameter
groups of Gevrey type pseudo-differential operators

Joachim Toft
Linnaeus University, Växjö, Sweden

Let ω0 be a weight which is moderated by a submultiplicative weights which satisfies
the Gelfand-Raikov-Shilov (GRS) condition, and let s ≥ 1. Also let Γ

(ω0)
s (Γ(ω0)

0,s ) be
the set of the Gevrey type symbols which consists of all smooth a which satisfies

|∂αa(X)| . h|α|α!sω0(X)

for some h > 0 (for every h > 0). We deduce one-parameter group properties for
pseudo-differential operators Op(a) with symbols in Γ

(ω0)
s (or in Γ

(ω0)
0,s ). We use this

to show that there are pseudo-differential operators Op(a) and Op(b) which are
inverses to each other, where a ∈ Γ

(ω0)
∗ and b ∈ Γ

(1/ω0)
∗ .

By combining these results with the techniques in [4], we explain how to deduce
lifting property for modulation spaces and construct explicit isomorpisms between
them. Some ideas goes back to [2]. Especially we prove that for each weight func-
tions ω, ω0 moderated by GRS submultiplicative weights, the Toeplitz operator (or
localization operator) Tp(ω0) is an isomorphism from Mp,q

(ω) onto Mp,q
(ω/ω0)

for every
p, q ∈ (0,∞].

The talk is based on joint work with A. Abdeljawad and S. Coriasco (cf. [1]).
Some pre-investigations are based on collaborations with M. Cappiello and L. Rodino.

REFERENCES
[1] A. Abdeljawad, S. Coriasco, J. Toft, Liftings for ultra-modulation spaces,
and one-parameter groups of Gevrey type pseudo-differential operators, preprint,
arXiv:1712.04338.
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[2] P. Boggiatto, J. Toft, Embeddings and compactness for generalized Sobolev-
Shubin spaces and modulation spaces, Appl. Anal. 84 (2005), 269–282.
[3] M. Cappiello, J. Toft, Pseudo-differential operators in a Gelfand-Shilov set-
ting, Math. Nachr. 290 (2017), 738–755.
[4] K. Gröchenig, J. Toft, Isomorphism properties of Toeplitz operators and
pseudodi.erential operators between modulation spaces, J. Anal. Math. 114 (2011),
255–283.
[5] K. Gröchenig, J. Toft, The range of localization operators and lifting the-
orems for modulation and Bargmann-Fock spaces, Trans. Amer. Math. Soc. 365
(2013), 4475–4496.

Surjectivity of Euler-type differential operators on spaces of
distributions

Dietmar Vogt
Bergische Universität Wuppertal (Germany)

Euler partial differential operators are operators of the form P (θ) where P is a
polynomial in d variables and θj = xj∂/∂xj the Euler derivative. They are partial
differential operators with variable coefficients which are singular at the coordinate
hyperplanes. In contrast to partial differential operators with constant coefficients
they admit distributional zero solutions with compact support, located at the sin-
gular locus.

It was shown by Domański and Langenbruch that on C∞(Rd) they are surjective
onto the annihilator of these zero solutions, in particular they are, in general, not
surjective but have closed range.

We show that, surprisingly, they are surjective on the space of temperate distri-
butions on Rd. This holds also for the space of finite order distributions on Rd and
of Schwartz distributions on R. On D′(Rd) they have always dense range, but for
d ≥ 3 they are, in general, not surjective. Surjectivity on D′(R2) is unknown.
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Some remarks on P -convexity for linear partial differential
operators

Jochen Wengenroth
Universität Trier, Germany

For a linear, constant coefficient partial differential operator P on an open subset
Ω of Rd Malgrange and Hörmander characterized the surjectivity of the operator on
the space of smooth functions E and on the space of all distributions D ′ up to E by
convexity conditions: For every compact set K ⊆ Ω there is another compact set
K̃ ⊆ Ω such that the implication

[sing] supp(P t(u)) ⊆ K ⇒ [sing] supp(u) ⊆ K̃

holds for all distributions u ∈ E ′ with compact support.
We give new simple proofs that these conditions imply solvability and discuss a

common weakening of them, i.e.,

supp(P t(u)) ⊆ K ⇒ sing supp(u) ⊆ K̃.

In particular, this weak P -convexity turns out to be necessary for the openness of

P : E → E ∩ P (D ′).
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