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GENERAL INFORMATIONS

We welcome you all to the 20th Annual Workshop in Aveiro. The workshop will take place in

a hybrid form, with the in-presence events being held at room Sousa Pinto (second floor).

ZOOM link:

https://videoconf-colibri.zoom.us/j/81366527225?pwd=eFVhUWtMUzZXSHpuUWFGU1F2cWZudz09

Password: 104627

INTERNET ACCESS

Rooms are available for checking your e-mail trough a computer terminal

Alternatively, if you possess a personal Laptop with WLAN you can use either the above login

or your personal EDUROAM access at your home university.

WHERE TO EAT?

Around the campus there exist several coffee bars where you can have also small meals such as

sandwiches, snacks, fruits, ice creams, etc.

For lunch or dinner, there exist several possibilities:

• Refeitório de Santiago, monday to friday, lunch 11h45 to 14h30 / dinner 18h30 to 20h30,

saturday and sunday, dinner from 19h to 20h30. Prices ranging from 2,65 to 5,10 euros.

• Edif́ıcio do Snack-bar and Self-Service (ground floor), monday to friday, lunch 12h to

14h30. Prices: from 2,55 to 6,00 euros.

In addition, several restaurants can be found all around the campus our at the town center (at

walking distance).
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E-MAIL CONTACT OF SPEAKERS

Alpay, Daniel alpay@chapman.edu

Brinker, Jonas jonas.brinker@mathematik.uni-stuttgart.de

Conceição Guerra, Ana aconcei@ualg.pt

De Martino, Antonino antonino.demartino@polimi.it

Debernardi, Alberto adebernardipinos@gmail.com

Diki, Kamal diki@chapman.edu

Kraußhar, Sören soeren.krausshar@uni-erfurt.de

Fabrizio Colombo fabrizio.colombo@polimi.it

Legatiuk, Dmitrii dmitrii.legatiuk@uni-erfurt.de

Marreiros, Rui rmarrei@ualg.pt

Martins, Rui rui.carlos.andrade.martins@gmail.com

Pinton, Stefano spinton84@gmail.com

Pombo, Ivan ivanpombo@ua.pt

Sabadini, Irene irene.sabadini@polimi.it

Teschke, Gerd teschke@hs-nb.de

FINANCIAL SUPPORT

These events are supported by the Center for Research and Development in Mathematics and

Applications (CIDMA) through the Portuguese Foundation for Science and Technology (FCT

- Fundação Portuguesa para a Ciência e a Tecnologia) within projects UIDB/04106/2020 and

UIDP/04106/2020.

We wish you all a happy stay and a good and fruitful workshop.

Aveiro, March 22, 2022

The Organizers

Paula Cerejeiras Departamento de Matemática

Milton Ferreira Universidade de Aveiro

Uwe Kähler Campus de Santiago

Nelson Vieira 3810-193 Aveiro, Portugal
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ABSTRACTS - 25th March

15:00 Opening Session

15:15-15:40 Presentation from Birkhäuser

Thomas Hempfling

Editorial Director, Mathematics Birkhäuser

15:45-16:30 Discrete function theory from Schur analysis point of view

Daniel Alpay

Chapman University, Orange CA, USA

16:35-16:55 Gabor orthonormal bases, tiling and periodicity

Alberto Debernardi Pinos

Universidade de Aveiro, Portugal

Given a Gabor orthonormal basis of L2(R)

G(g, T, S) :=
{
g(x− t)e2πisx : g ∈ L2(R), t ∈ T, s ∈ S

}
,

we study periodicity properties of the translation and modulation sets T and S. In particular, we

show that if the window function g is compactly supported, then T and S must be periodic sets,

i.e., of the form

T = aZ+ {t1, . . . , tn}, S = bZ+ {s1, . . . , sm}.

To achieve this, we first obtain a result of independent interest: if the system G(g, T, S) is an

orthonormal basis of L2(R), then both |g|2 and |ĝ|2 tile R by translations (when translated along
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the sets T and S, respectively), and moreover,∑
t∈T

|g(x− t)|2 = D(T ),
∑
s∈S

|ĝ(x− s)|2 = D(S), a.e. x ∈ R,

where D(Λ) denotes the uniform density of a set Λ ⊂ R.
Partial results towards the Liu-Wang conjecture are also obtained.

Based on a joint work with Nir Lev (Bar-Ilan University, Israel)

17:00-17:30 Coffee-break

17:35-17:55 The F -resolvent equation and Riesz projectors for the F -functional calculus

Antonino De Martino

Politecnico di Milano, Italy

The Fueter-Sce-Qian mapping theorem is a two steps procedure to extend holomorphic functions

of one complex variable to quaternionic or Clifford algebra-valued functions in the kernel of a suitable

generalized Cauchy-Riemann operator. Using the Cauchy formula of slice monogenic functions it

is possible to give the Fueter-Sce-Qian extension theorem an integral form and to define the F -

functional calculus for n-tuples of commuting operators. This functional calculus is defined on

the S-spectrum but it generates a monogenic functional calculus in the spirit of McIntosh and

collaborators. In this talk the aim to show that the F -functional calculus generates the Riesz

projectors via the so-called F -resolvent equation in the Clifford algebra setting.

Joint work with F. Colombo, I. Sabadini.

18:00-18:20 t.b.a.

Ivan Pombo

Universidade de Aveiro, Portugal
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18:25-18:45 On the dimension of the kernel of a singular integral operator with non-Carleman

shift

Rui Marreiros

Universidade do Algarve, Portugal

We consider the singular integral operator with a non-Carleman shift T = I − cUP+: L
n
p (T) →

Ln
p (T), p ∈ (1,∞), where P+ is the Cauchy projector, U is an isometric shift operator and c(t) is

a continuous matrix function on the unit circle T. We obtain some estimates for the dimension of

the kernel of the operator T .

19:30 Conference dinner
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ABSTRACTS - 26th March

9:30-10:15 Recent advances in the theory of Aharonov-Berry superoscillations

Fabrizio Colombo

Politecnico di Milano, Italy

Superoscillations are band-limited functions that can oscillate faster than their fastest Fourier

component. These functions (or sequences) appear in weak values in quantum mechanics and in

many fields of science and technology such as optics, signal processing and antenna theory. In

this talk we give a general overview of the most recent advances of this theory and we discuss the

research directions. In particular we introduce a new method to generate superoscillatory functions

that allows us to construct explicitly a very large class of superoscillatory functions. Moreover, we

study under general conditions the evolution of superoscillatory functions as initial condition of the

Schrödinger equation.

10:20-10:40 Operator algebras defined by ultradifferentiable group actions

Jonas Brinker

Universität Stuttgart, Germany

Famously, the pseudodifferential operators corresponding to the symbol class S0
0,0(R × R) can

be characterizes as the operators T ∈ L(Hπ) such that the orbit

G ∋ x 7→ π(x)Tπ(x)−1 ∈ L(Hπ) (O)

is smooth for the Heisenberg group G = H and the Schrödinger representation π = ρ on Hπ =

L2(Rn). With this viewpoint we can easily prove the spectral invariance and some continuity

properties for this algebra. On compact Lie groups G an analogous situation can be found with

respect the left regular representation π = L on Hπ = L2(G) and the symbol space S0
0,0(G×Ĝ). If G

is a torus and π = L, it is known that the algebra of operators with analytic orbit (O) corresponds

to a space of analytic symbols.

We discuss operator algebras with generalized regularity conditions on the orbits (O) and search

for analogues of the cases above. In the case of G = H with π = ρ or general compact Lie
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groups G with π = L the theory can be applied to algebras of pseudodifferential operators with

ultradifferentiable orbits, which correspond to spaces of ultradifferentiable symbols.

10:45-11:05 Symbolic computation applied to Cauchy type singular integrals

Ana C. Conceiç~ao

CEAFEL, Universidade do Algarve, Portugal

In our work we use the computer algebra system Wolfram Mathematica to implement analytical

algorithms, developed by us, within the operator theory. The design of our algorithms is focused on

the possibility of implementing on a computer all, or a significant part, of the extensive symbolic and

numeric calculations. By implementing these methods on a computer, new tools are created making

the results of lengthy and complex calculations available in a simple way to researchers of different

areas. The main goal of this talk is to present new operator theory algorithms related to Cauchy

type singular integrals, defined in the unit circle. Several nontrivial examples computed with the

algorithms are presented. The corresponding source code of the algorithms are available as a supple-

ment to the online edition of the article: Conceiç~ao, A.C.; Pires, J.C. Symbolic Computation

Applied to Cauchy Type Singular Integrals. Math. Comput. Appl. 2022, 27, 3.

This is a joint work with Jéssica Pires.

11:10-11:30 Coffee-break

11:35-11:55 Some new results around generalizations of an argument principle in Clifford and

octonionic analysis

Sören Kraußhar

Universität Erfurt, Germany

In this talk we discuss generalizations of the famous argument principle for special classes of

monogenic functions in the context of associative Clifford analysis and non-associative octonionic

analysis. Isolated zeroes are rather simple to address. However, here we firstly also address the

case of zeroes lying on certain classes of compact zero varieties in this context. This case has not

even been studied in the associative Clifford analysis setting so far. In this talk we both present an

argument principle for octonionic monogenic functions for isolated zeroes as well as for non-isolated

compact zero sets. Generalizations of Rouche’s and the Hurwitz theorem are also addressed under

some special assumptions. This research might be viewed as some further starting point to connect
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hypercomplex analysis with the studies of algebraic varieties in several variables opening the door

to work on the interface of hypercomplex analysis and algebraic geometry.

12:00-12:20 A new approach to hyperholomorphic functions via slice topology

Irene Sabadini

Politecnico di Milano, Italy

As it is well known, in quaternionic slice analysis the Representation Formula plays a crucial

role. Its validity requires that functions are defined on axially symmetric slice domains. A natural

question is if it is possible to extend a slice hyperholomorphic function from an open set (in the

Euclidean topology) to its axially symmetric completion, but this question has, in general, a negative

answer. In this talk we discuss the role of the topology and we show that the so-called slice topology

is the natural tool to deal with slice hyperhomolomorphic functions. We obtain a Representation

Formula assuming only that the set of definition of a function is open in the slice topology. We then

discuss the extension property, domains of slice hyperholomorphy and we show how this setting can

be generalized to the case of real alternative algebras, to functions with values in a Euclidean space

(with even dimension) and, in all these settings, to the several variables case.

12:25-14:25 Lunch-break

14:30- 15:15 Discrete Hardy spaces for bounded domains in Rn

Dmitrii Legatiuk

Universität Erfurt, Germany

15:20-15:40 Discontinuous Galerkin methods for hyperbolic first-order PDEs

Rui Martins

Universidade de Aveiro, Portugal
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15:45-16:05 Fractional powers of higher order vector operators on bounded and unbounded

domains

Stefano Pinton

Politecnico di Milano, Italy

In this talk, using the H∞-functional calculus for quaternionic operators, I want to show how to

generate the fractional powers of some densely defined differential quaternionic operators of order

m ≥ 1, acting on the right linear quaternionic Hilbert space L2(Ω,C⊗H). The operators that we

consider are of the type

T = im−1
(
a1(x)e1∂

m
x1

+ a2(x)e2∂
m
x2

+ a3(x)e3∂
m
x3

)
, x = (x1, x2, x3) ∈ Ω,

where Ω is the closure of either a bounded domain Ω with C1 boundary, or an unbounded domain

Ω in R3 with a sufficiently regular boundary which satisfy the so called property (R), {e1, e2, e3}
is an orthonormal basis for the imaginary units of H, a1, a2, a3 : Ω ⊂ R3 → R are the coefficients

of T . In particular it will be given sufficient conditions on the coefficients of T in order to generate

the fractional powers of T , denoted by Pα(T ) for α ∈ (0, 1), when the components of T , i.e. the

operators Tl := al∂
m
xl
, do not commute among themselves.

This is a jointly work with L. Baracco, F. Colombo and M. Peloso.

16:10-16:30 An approach to the Gaussian RBF kernels via Fock spaces

Kamal Diki

Chapman University, CA US

The Gaussian RBF kernel is one of the most used kernels in machine learning kernel methods

such as support vec- tor machines (SVMs) algorithms. In this talk we apply Fock spaces theory

to prove some results on Gaussian RBF kernels of a complex variable. It turns out that complex

analysis techniques allow to consider feature spaces and feature maps of these kernels using the

Segal-Bargmann transform. We will discuss also how these RBF kernels can be related to some

important operators in quantum mechanics and time frequency analysis, specifically, we study

different connections of Gaussian RBF kernels with creation, annihilation, Fourier, translation and

Weyl operators. In particular, a semi-group property will be proved in the case of Weyl operators.

Finally, we use quaternionic Fock spaces in order to introduce RBF kernels of a quaternionic variable.

16:35 Closing Session


