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General Information

The conference is held with the aid of the Zoom video conferencing program from October 16, 2024
to October 18, 2024. The participation is free but it is subjected to registration.

All conference talks are given with the help of the program Zoom, which enables sharing screen and
also a whiteboard. The duration of every talk is at most 20 minutes, which is followed by a discussion
of at most 5 minutes. There are no breaks between the talks within a session, therefore the schedule of
the individual talks is only approximative. Speakers cannot inherit time from the previous talk. The time
saved by shorter talks can be devoted to problems and remarks at the end of the session. If you have special
wishes concerning the schedule, you are welcome to consult the conference secretary, Eszter Gselmann at
the e-mail address gselmann@science.unideb.hu.

The host of the conference is the Department of Analysis of the University of Debrecen and the Alfréd
Rényi Institute of Mathematics. The Organizing Committee consists of:

Prof. László Székelyhidi (Chair of the Organizing Committee)
Prof. Eszter Gselmann (Scientific Secretary)
Prof. József Kolumbán (Scientific Secretary)

You can find the list of invited speakers, the list of the registered participants, the program and the
abstracts in this booklet. Your questions may help the Organizing Committee to improve organization, so
do not hesitate to contact the conference secretaries, Eszter Gselmann (gselmann@science.unideb.hu) and
József Kolumbán (jkolumban@math.bme.hu).

The Organizing Committee would like to express its great appreciation to the Alfréd Rényi Institute
of Mathematics that provided us Zoom access during the conference.
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List of Invited Speakers

1. Gselmann, Eszter (University of Debrecen)
Title of the talk: A characterization of differential operators in the ring of complex polynomials

2. Iosevich, Alex (University of Rochester)
Title of the talk: Restriction theory, annihilation inequalities and signal recovery

3. Kobayashi, Masaharu (Hokkaido University)
Title of the talk: On some properties of modulation spaces as Banach algebras

4. Kumar, Vishvesh (Ghent University)
Title of the talk: Stein-Weiss inequality on non-compact symmetric spaces

5. Mouna, Chegaar (Budapest University of Technology and Economics)
Title of the talk: Trace inequality with Bessel convolution

6. Ramabulana, Mita (University of Cape Town)
Title of the talk: On the existence of an extremal function for the Delsarte extremal problem

7. Somlai, Gábor (Eötvös Loránd University) Title of the talk: Lonely weak tile

8. Székelyhidi, László (University of Debrecen)
Title of the talk: Characterization of synthesizable locally compact Abelian groups

9. Wilkens, Bettina (University of Namibia)
Some remarks on local spectral synthesis on varieties
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5. Forti, Gian Luigi, (Università degli Studi di Milano, Milano, Italy)

6. Fu, Yansong, (China University of Mining and Technology-Beijing, Beijing, China)

7. G. Horváth, Ágota, (Budapest University of Technology and Economics, Budapest, Hungary)
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13. Papageorgiou, Effie (Universität Paderborn, Paderborn, Germany )
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Program

October 16, Wednesday

1345–1500 1st Afternoon Session, Chairman: Gian Luigi Forti

1345–1400 Opening (László Székelyhidi)

1400–1420 Mita Ramabulana, On the existence of an extremal function for the Delsarte extremal
problem

1430–1450 László Székelyhidi, Characterization of synthesizable locally compact Abelian groups

1500–1530 Coffee Break

1530–1625 2nd Afternoon Session, Chairman: Michael Puls

1530–1550 Alex Iosevich, Restriction theory, annihilation inequalities and signal recovery

1600–1620 Chegaar Mouna, Trace inequality with Bessel convolution
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October 17, Thursday

1030–1125 Morning Session, Chairman: József Kolumbán

1030–1050 Masaharu Kobayashi, On some properties of modulation spaces as Banach algebras

1100–1120 Problems and remarks

1130–1400 Lunch

1400–1455 Afternoon Session, Chairperson: Eszter Gselmann

1400–1420 Vishvesh Kumar, Stein-Weiss inequality on non-compact symmetric spaces

1430–1450 Gábor Somlai, Lonely weak tile
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October 18, Friday

1400–1455 1st Afternoon Session, Chairperson: Żywilla Fechner

1400–1420 Eszter Gselmann, A characterization of differential operators in the ring of complex
polynomials

1430–1450 Problems and remarks

1500–1520 Coffee Break

1530–1620 2nd Afternoon Session, Chairman: László Székelyhidi

1530–1550 Bettina Wilkens, Some remarks on local spectral synthesis on varieties

1600–1620 Closing (László Székelyhidi)
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Abstracts
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

A characterization of differential operators in the ring of
complex polynomials

Eszter Gselmann
University of Debrecen

(joint work with Włodzimierz Fechner)

This talk aims to provide a full characterization of all operators T : P(C) → P(C) acting on the space
of all complex polynomials that satisfy the Leibniz rule

T ( f · g) = T ( f ) · g + f · T (g)

for all f , g ∈ P(C). We do not assume the linearity of T . As we will see, contrary to the well-known
theorems for function spaces there are many other solutions here, not only differential operators. From our
main result, we also derive two corollaries, showing that in some special cases operators that satisfy the
Leibniz rule have some particular form.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Restriction theory, annihilation inequalities and signal
recovery

Alex Iosevich
University of Rochester

We are going to discuss several Fourier uncertainty principles proved using restriction theory, their con-
nection to annihilation inequalities, and applications to exact signal recovery.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

On some properties of modulation spaces as Banach
algebras

Masaharu Kobayashi
Hokkaido University

(joint work with Hans. G. Feichtinger (University of Vienna, OEAW) and Enji Sato
(Yamagata University))

We give some properties of Mp,1
s (Rn) as commutative Banach algebras. In particular, we show the Wiener-

Lévy theorem for Mp,1
s (Rn), and clarify the sets of spectral synthesis for Mp,1

s (Rn) by using the “ideal theory
for Segal algebras” developed in H. Reiter. The inclusion relationship between Mp,1

0 (R) and FAp(R) is also
determined.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Stein-Weiss inequality on non-compact symmetric spaces
Vishvesh Kumar

Ghent University
(joint work with Michael Ruzhansky and Hong-Wei Zhang)

In this talk, I will discuss the Stein-Weiss inequality, also known as the weighted Hardy-Littlewood-
Sobolev inequality, in the framework of non-compact symmetric spaces of any rank. As an application,
we will show that several weighted functional inequalities, such as Heisenberg’s uncertainty principle,
Gagliardo-Nirenberg’s interpolation inequality, Pitt’s inequality, etc., become available in this context.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Trace inequality with Bessel convolution
ChegaarMouna

Budapest University of Technology and Economics

(joint work with Á. P. Horváth)

A Kerman-Sawyer type characterization of trace inequality is given. As an application an estimation on
the least eigenvalue of Schrödinger-Bessel operator is derived.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

On the existence of an extremal function for the Delsarte
extremal problem

Mita Ramabulana
University of Cape Towm

In the general setting of a locally compact Abelian group G with identity 0, the Delsarte extremal problem
asks for the supremum of integrals over the collection of continuous positive definite functions f : G → R
satisfying f (0) = 1 and having supp f+ ⊂ Ω for some measurable subset Ω of G of finite measure. We
call this the Delsarte constant for the group G and subset Ω. When G = Rd and Ω is a ball in Rd, the
Delsarte constant gives an upper bound for the sphere packing density. Apart from computing the Delsarte
constant, one can ask questions about the nature of an extremal function, if one exists, for a specific group
G and a specific subset Ω ⊂ G. In this talk, we consider the Delsarte problem in the setting of locally
compact Abelian groups and investigate the question of the existence of an extremal function.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Lonely weak tile
Gábor Somlai

Eötvös Loránd University
(joint work with Gergely Kiss, Itay Londner, MátéMatolcsi)

Fuglede conjectured that spectral sets and tiles coincide. The conjecture is true in some cases but in certain
finite abelian groups we can construct spectral sets which do not tile and we have examples for non spectral
tiles. One of the most prominent recent results in this field is due to Lev and Matolcsi who proved the
conjecture for convex set in Rn proving that every convex weak tile is a tile.

It does follow from the existence of spectral non-tiles that there are weak tiles that do not tile. Kolountza-
kis, Lev and Matolcsi asked whether these are all possible examples.

We construct a weak tile that is neither a tile nor spectral.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Characterization of synthesizable
locally compact Abelian groups

László Székelyhidi
University of Debrecen

In this talk we present the solution of a long-standing problem which goes back to Laurent Schwartz’s
work on mean periodic functions. Namely, we completely characterize those locally compact Abelian
groups having spectral synthesis. So far a characterization theorem was available for discrete Abelian
groups only. Here we use the localization concept for the ideals of the Fourier algebra of the underlying
group. Recently we have shown that localizability of ideals is equivalent to synthesizability. Based on
this equivalence we proved that if spectral synthesis holds on a locally compact Abelian group, then it
holds on each extension by a locally compact Abelian group consisting of compact elements, and also on
each extension by a discrete Abelian group of finite torsion free rank. Then, using Schwartz’s result and
Gurevich’s counterexamples we apply the structure theory of locally compact Abelian groups to obtain
our characterization theorem.
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Harmonic and Spectral Analysis
International Zoom Conference

October 16–18, 2024

Some remarks on local spectral synthesis on varieties
BettinaWilkens

University of Namibia

Let G be an abelian group and CG the set of complex valued fanctions on G. Laczkovich proved that G,
provided the torsion free rank of G is at most countable, every closed submodule of CG is generated by
the local polynomials contained in it. Furthermore, there is a cardinal ω1 ≤ κ ≤ 2ω such that local spectral
synthesis holds on G if and only if the torsion free rank of G is less than κ. In the talk, we will reformulate
local spectral synthesis on G as a problem about 2-cocycles on certain quotient rings of the group algebra
C[G] and try to use the results to pinpoint the cardinal κ.
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