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CIDMA–Plano de atividades para 2026

O plano de atividades do CIDMA para 2026 é apresentado seguindo a organização do CIDMA em 
grupos de investigação. Os grupos de investigação do CIDMA são: 

a) Álgebra e Geometria (Responsável Científico: Dirk Hofmann);
b) Análise Complexa e Hipercomplexa (Responsável Científico: Uwe Kaehler);
c) Análise Funcional e Aplicações (Responsável Científico: Luís Filipe Castro);
d) Geometria e Dinâmica Gravitacionais (Responsável Científico: Carlos Herdeiro);
e) História da Matemática e Educação Matemática (Responsável Científico: Helmuth Malonek);
f) Otimização, Teoria de Grafos e Combinatória (Responsável Científico: Alexandre Plakhov);
g) Probabilidades e Estatística (Responsável Científico: Adelaide Freitas);
h) Sistemas e Controlo (Responsável Científico: Natália Martins).

O Coordenador Científico do CIDMA
Delfim Fernando Marado Torres



Group of Algebra and Geometry – Research plans for 2026

List of Members with PhD

• Alexandre Emanuel Batista da Silva Trocado 
• Alexandre Leite de Castro Madeira          
• Ana Maria Reis d’Azevedo Breda             
• António João de Castilho Breda d’Azevedo   
• Ariel Martin Pacetti                       
• Daniel Oliveira Figueiredo                 
• Diana Rodelo                               
• Dirk Hofmann                               
• Domenico Antonino Catalano                 
• Manuel António Gonçalves Martins           
• Marco Arien Mackaaij                       
• Paulo José Fernandes Almeida               
• Rui Filipe Alves Silva Duarte              
• Rui Prezado  

List of PhD Students

• Juliana Andreia Marques Prazeres da Cunha
• Manicha Jain
• Antonio Iglesias
• Muhammad Afaq Khan
• Beatriz Teixeira
• Gabriel Cardoso

List of Collaborators
• Catarina Maria Neto da Cruz              
• José Manuel Dos Santos Dos Santos        
• Pedro Miguel Teixeira Olhero Pessoa Nora 
• Daniela Dias

Research topics for 2026
Our group intends to pursue fundamental research in Geometry, Algebra, Combinatorics, Topology, 
Logic, Computer Science and Category Theory. Among our plans and objectives are the following:

• McEliece type Cryptosystems

• Superregular matrices

• Exponential Diophantine equations

• The study of rank 2 hypergeometric motives as well as their applications to Diophantine 
equations.

• Study of bijections between parking functions, rook words, and Ish functions.

• Study of bounds for the eigenvalues of the adjacency matrix and the Laplacian matrix of a 
graph.



• Construction of infinite families of integral graphs. (Joint work with Domingos M. Cardoso 
and Inês Serôdio Costa.)

• Modal logics with worlds operating under different logics.

• Generalization of Abstract Algebraic Logic.

• Notions of truth in Hybrid Partial Type Theory.

• Fuzzy Topological Semantics.

• Birepresentation theory of affine type A Soergel bimodules.

• Classification of maps and hypermaps with certain properties.

• Automorphisms of Fuchsian groups (the general case).

• Category theory and its applications to algebra and topology.

• Categorical Galois theory and its higher dimensional counterparts.

• Within the thematic line "Geometrix": Artificial Intelligence, Mathematical Modelling, 
Serious Games, Machine Learning, Mathematics Education.

Description of the Research plans for 2026

• Development of a McEliece type cryptosystem with public key size competing with the best 
post quantum cryptosystem.

• Continue the work on Superregular matrices over finite fields.
• Study certain exponential diophantine equations related with generalized Fermat numbers 

and its connections with multiperfect numbers.
• Prove the veracity of the expected properties for hypergeometric motives of rank 2.
• Prove the modularity of all rank 2 hypergeometric motives defined over a totally real 

number field.
• Prove the veracity of Serre's conjectures for some small real quadratic fields.
• Study of bijections between parking functions, rook words, and Ish functions that send runs 

to centers. (Joint work with António Guedes de Oliveira.)
• Study of bounds for the eigenvalues of the adjacency matrix and the Laplacian matrix of a 

graph.
• Construction of infinite families of integral graphs. I will try to improve the bounds obtained

recently. (Joint work with Domingos M. Cardoso and Inês Serôdio Costa.)
• Modal logics with worlds operating under different logics. We are developing a modal 

framework where different worlds operate under different logical systems, defined as 
sublattices of a common lattice. The main goals are to study non-standard behavior of 
necessity and possibility, investigate different classes of frames, analyze the finite model 
property, and explore applications to the specification and analysis of complex systems, 
together with our collaborators.

• Generalization of Abstract Algebraic Logic. We aim to extend the methods of Abstract 
Algebraic Logic to settings where semantics are based on partial algebras, such as in logical 
systems inspired by quantum theory. The work focuses on redefining key algebraic concepts
so that they can meaningfully handle partial operations and provide suitable tools for 
studying these non-classical logics.

• Notions of truth in Hybrid Partial Type Theory. We plan to further develop Hybrid Partial 
Type Theory by introducing and analyzing a three-valued notion of truth that distinguishes 



between truth about existing and non-existing entities. This requires adjusting core semantic 
definitions, studying its logical behavior, and clarifying how these refined truth notions 
affect reasoning in systems with non-denoting terms and varying domains.

• Fuzzy Topological Semantics. We intend to deepen the study of fuzzy topological semantics 
for modal logic, where truth is graded and modal operators are interpreted through fuzzy 
topological notions. Our work will focus on formal properties of this semantics and on 
demonstrating its usefulness for modeling systems involving uncertainty and gradual 
change.

• Investigating the relation between the birepresentation theories of affine type A Soergel 
bimodules and Lusztig’s J-categories associated to two-sided Kazhdan-Lusztig cells.

• Investigating the extension of the evaluation functor, due to Mackaay-Miemietz-Vaz, to the 
homotopy category of bounded complexes of affine type A Soergel bimodules.

• We intend to show that there are regular maps having alternating or symmetric group as 
automorphism group for any possible hyperbolic type of the map, that is, for any valency of 
vertices and faces.

• It is still an open question to give a, possible minimal, set of generator for the automorphism
group of a cocompact Fuchsian group. Particular cases are given in the literature, suggesting
a set for the general case.

• We apply the direction functor to the cohomology of monoids.
• We study the Mal’tsev property for a variety of ordered algebras
• We aim to generalize near unanimity varieties to the categorical context and study which 

properties hold in this context.
• Paraconsistent transition systems and their logics: Studying transition systems that can deal 

with inconsistencies and the logical frameworks used to reason about them.
• Integration of timed features in reconfigurable graphs: Adding and analyzing time-related 

aspects in graphs that can dynamically change their structure.
• The inclusive, interdisciplinary essence of the projects that make up GEOMETRIX's action 

finds one of its strongest points in the connection between mathematics, mother tongue, and 
art. For the 2026, GEOMETRIX established the following objectives, which, although 
ambitious, are achievable:
1. Initial and in-service training for primary and secondary mathematics teachers.
2. Development of digital inclusive serious games promoting fundamental mathematical 

skills. By offering interactive and immersive environments,
3. Go on with the development of the AstroEntry.
4. Proceed with the implementation of the ClosestCare platform, completing core 

modules and running pilot deployments with user testing, documentation, and training.
5. Topological and algebraic description of the intersection curves of a Torus with other 

surfaces, not yet described in the literature.
6. Design of student-cantered tasks relating distinct topics and scientific areas in a 

STEAM perspective for university students.

Master/PhD thesis planned to be finished during 2026
6

Organization of Scientific Meetings in 2026
• Quinto Encontro Português de Teoria dos Números.
• Undécimas Jornadas de Teoría de Números, 
• UNESCO International Day of Logic 
• LSFA'26 - International Symposium on Logical and Semantic Frameworks, with 

Applications 



• Workshop of the Seminar on Representation Theory and Applications, University of 
Algarve, September 2026.

• Workshop on Categorical Algebra 6, Recent developments and future perspectives, 
Università degli Studi di Milano, Italy 1-4 July 2026.

Conference Participation in 2026:
30

International Collaboration during 2026
• Diego Napp and Miguel Beltrá (University of Alicante)
• Marco Baldi and Paolo Santini (Università Politecnica delle Marche)
• André Lúcio Grande (Fatec Mauá – Faculdade de Tecnologia de Mauá)
• George Voutsadakis (North Lake, EUA), 
• Maria Manzano (U. Salamanca, Espanha) 
• Patrick Blackburn (Univ. of Roskilde, Dinamarca), 
• João Marcos (UFSC, Brasil), 
• Janusz Czelakowski(U. Opole, Polónia), 
• John Grant (Univ. of Maryland, USA), 
• Victor Aranda (Univ. Complutense Madrid, Spain), 
• Raul Fervari (Univ. Córdoba, Argentina). 
• Alfredo Freire (Univ. Brasilia, Brazil).
• Vanessa Miemietz (University of East Anglia, UK)
• Pedro Vaz (University of Louvain-la-Neuve)
• Volodymyr Mazorchuk (Uppsala University, Sweden)
• Zsolt Lavicza (Johannes Kepler University, Austria)
• Astrigilda Silveira (University of Cape Verde)
• Humberto José Bortolossi (Fluminense Federal University, Brazil)
• Andrea Montoli, Stefano Ambra (Università degli Studi di Milano, Italy)
• Michael Hoefnagel, Emma Theart and Zurab Janelidze (Stellenbosch University, South 

Africa)
• Alexander Knapp (University of Augsburg)
• Rolf Hennicker (LMU Munich)
• Regivan H. N. Santiago (Universidade Federal do Rio Grande do Norte)
• Benjamin Bedregal (Universidade Federal do Rio Grande do Norte)
• Walter Tholen (York University Toronto)
• Marco Abbadini (Université Catholique de Louvain)
• Isar Stubbe (Université du Littoral-Côte d'Opale)

Projects going on in 2026
• AstroEntry
• ClosestCare
• BANSKY: A paraconsistent inference engine to support research in age-related macular 

degeneration. MPR-12-2023 - ICDT/2023 
• La argumentación filosófica en la fundamentación de las matemáticas. Convenio entre la 

Comunidad de Madrid y la Universidad Complutense de Madrid.

Application to new projects in 2026
• Draft and submit at least one national competitive funding proposal to support AI-enabled 

inclusive resources (serious games and teacher training).



Scientific visits to be carried in 2026
To continue our international collaborations, we are planning approximately 10 scientific visits in 
2026.

Scientific visits to be received in 2026
 Various short visits (in-person or hybrid) from international collaborators for projects, 

seminars, and co-authoring sessions.
 Working meetings with partners to design and evaluate pilot studies.
 Guest lectures/workshops for teachers and university students linked to GEOMETRIX 

research themes.

Outreach Activities for 2026
• Euclidean Geometry activity during the Semana da Ciência e da Tecnologia 2026.
• Workshop for teachers (primary/secondary) on GeoGebra, Mathematical Modelling, and AI-

informed teaching practices.
• Outreach sessions in schools and community settings using AstroEntry, Serious Games, and 

ClosestCare to foster foundational scientific literacy and promote well-being
• Online dissemination: webinars, open educational resources, and regular updates via 

GEOMETRIX webpages.

Other Activities planned for 2026

Publication plan: journal papers and conference proceedings on AstroEntry, ClosestCare, serious 
games, and the torus-intersection research line.
Software and documentation: updated applets/modules, user guides, and pilot-study instruments.
Seminars supporting university students and early-career researchers.



Complex and Hypercomplex Analysis -- Research plans for 2026

Name of the Group:

Complex and Hypercomplex Analysis

List of Members with PhD

Maria Isabel Jordão Cação
Paula Cerejeiras
Nelson Faustino
Milton Ferreira
Ana Foulquie
Uwe Kähler
James Kennedy
Helder Lima
Nelson Vieira

List of PhD Students

João Costa
Mariana Ferreira
Simão Lucas
Rui Martins

List of Collaborators

Daniel Abreu
Carla Cruz
Alberto Debernardi Pinos
Juan Enrique Fernández Díaz
Narciso Gomes
João Pedro Leitão da Cruz Morais
Graça Maria de Oliveira Tomaz

Research topics for 2026

1) Spectral minimal partitions for domains and graphs
2) Eigenvalue estimates and asymptotics for quantum graph Laplacians
3) Monotonicity and asymptotics of Robin Laplacians
4) Time-fractional telegraph equation with time-dependent coefficients, Hilfer fractional 
derivatives, Adaptive fractional gradient
5) Optimisation algorithms for CNNs and NNs, Delayed fractional NNs,



6) Generalised Clifford analysis, Conformal manifolds, hypercomplex polynomials, special 
functions, approximation theory
7) Integral transforms (Riesz-Hilbert transforms and Ahlfors-Beurling operator) on manifolds  
8) Askey-Wilson polynomials, Mixed orthogonality and Markov Chains, Multiple Orthogonal 
polynomials in several variables and Hypergeometric multiple polynomials on the unit circle
9) Reproducing kernel Hilbert and Krein spaces, including localization, Toeplitz operators, and 
interpolation problems as well as applications to deep learning
10) Infinite-dimensional analysis, including white and grey noise analysis as well as applications to 
Boltzmann-Gibbs and Tsallis statistics
11) Spectral theory for operators over non-commutative structures

Description of the Research plans for 2026

We are continuing our work according to the proposed working plan. In particular, we continue our 
work in hypercomplex analysis, studying Dirac operators with non-constant coefficients in the 
context of conformal and sub-Riemannian manifolds as well as in the discrete and fractional case. 
The latter includes Dirac operators with Gelfond-Leontiev as well as Hilfer fractional derivatives. 
Furthermore, the time-dependent case will also be studied, such as higher-dimensional time-
fractional telegraph Dirac equation or dispersive equations with space-fractional Dirac operators. 
We also continue our work in developing pseudodifferential operator calculi in different settings, 
with particular emphasize on spin manifolds as well as hyperbolic spaces. Closely related to this is 
the study of the corresponding Fourier-type transforms, including hyperbolic quaternionic Fourier 
transforms and their applications in quaternionic and Clifford-valued signal processing. The close 
connection with special functions and with combinatorial identities will also be studied.  
In the field of orthogonal polynomials we are going to study Askey-Wilson polynomials, mixed 
orthogonality and Markov Chains, multiple orthogonal polynomials in several variables and 
hypergeometric multiple polynomials on the unit circle.
Based on work started in 2025, we will prove the existence of partitions of bounded, regular 
Euclidean domains based on Robin Laplacian eigenvalues, and establish a link to the Cheeger 
partitions of the domain. We will also study similar partition problems on infinite (discrete) graphs.
We will also obtain sharp estimates for eigenvalue ratios of quantum graph Laplacians, analogous to
Ashbaugh-Benguria-type inequalities for the Dirichlet Laplacian on domains. We will also study 
whether bounds can be obtained for higher ratios of eigenvalues than the first two, and for various 
vertex conditions. We will continue a long-running study of the dependence of individual 
eigenvalues on the geometry of the graph and the vertex conditions. Recent work established a 
quasi-monotonicity of the eigenvalues of the Neumann Laplacian on convex Euclidean domains 
with respect to domain inclusion. We will start a project looking at whether this quasi-monotonicity 
can be extended to the Robin Laplacian, as general reasoning would lead one to expect. If so, this 
will then be used to study the asymptotic behaviour (in the eigenvalue number k and the Robin 
parameter) of the sequence of infimal values of k-th eigenvalues among convex domains under a 
volume constraint. Earlier work of ours showed a divergence of these optimal values from the Weyl 
asymptotics of any fixed domain, but the actual asymptotics remains unknown.
Furthermore, we continue our work in magnetic detection electric impedance tomography 
(MDEIT), including the work on the corresponding Calderón problem. Here, we are going to create 
new reconstruction methods based on AAD-based optimizers. In the field of deep learning we 
introduce an adaptive fractional gradient descent optimiser in the context of CNNs and NNs, which 
dynamically adjusts the fractional order of differentiation based on local gradient information, as 
well as going to develop a unified framework for the global asymptotic synchronisation of delayed 
fractional neural networks.
Related to this is our work on reproducing kernel Hilbert and Krein spaces, where we study 
interpolation spaces between Hardy and Fock spaces, including so-called Arik-Coon spaces. The 



study of interpolation problems, localization and Toeplitz operators in this context will be 
continued. 

Master/PhD thesis planned to be finished during 2026

Master: Juliana Castanheira; Willian Pegorin; Ana Aida; e Carla Cerqueira

Organization of Scientific Meetings in 2026

AMS Special Session, Joint Mathematics Meeting 2026, Walter E. Washington Conference Center, 
Washington D.C., U.S.A., 4-7/01/2026, https://jointmathematicsmeetings.org/jmm

International Conference on Mathematical Methods in Physics (ICMMP26), 27-30 April 2026, Marrakech, 
Morocco, https://icmmp26.weebly.com/

23rd Annual Workshop on Applications and Generalizations of Complex Analysis, 27-28/03/2026,
University  of  Aveiro,  Portugal,
https://sweet.ua.pt/pceres/Complex2026/Webpage/Workshop.html.

28th European Intensive Course on Complex Analysis, its Generalizations and Applications, 23-
27/03/2026, University of Aveiro, Portugal, 
https://sweet.ua.pt/pceres/Complex2026/Webpage/EICourse.html.

Meeting on Spectral Minimal Partitions (title TBA) in Aveiro in June 2026

Workshop NTQO2026- New Trends on Quaternions and Octonions, ISCTE, Lisbon

Organization of the Summer School on Orthogonal Polynomials and Special Functions, Universidad 
de Alcalá, Spain, https://opsfa2026.web.uah.es

Conference Participation in 2026

Paula Cerejeiras, Uwe Kähler, Joint Mathematics Meeting, Walter E. Washington Conference Center, Wash-
ington D.C., 4 - 7 January 2026, https://jointmathematicsmeetings.org/jmm

James Kennedy, Emerging Horizons in Geometric Spectral Theory, Isaac Newton Institute for 
Mathematical Sciences, University of Cambridge, United Kingdom, 2 – 6 February 2026

James Kennedy, Annual meeting of COST Action CA24122 (title TBC), Università Bocconi, Milan, 
Italy, 16 – 19 March 2026

James Kennedy, Annual meeting of COST Action CA24136 (title TBC), Prague, Czech Republic, 
27 – 30 April 2026

Paula  Cerejeiras,  Milton  Ferreira,  Uwe  Kähler,  International  Conference  on  Mathematical  Methods  in
Physics (ICMMP26), 27-30 April 2026, Marrakech, Morocco, https://icmmp26.weebly.com/

Isabel Cação, EWM 2026-European Women in Mathematics, Warwick, UK, 31/08-04/09
EWM2026Warwick

https://sweet.ua.pt/pceres/Complex2026/Webpage/Workshop.html
https://sites.google.com/europeanwomeninmaths.org/ewm2026warwick/home?authuser=0
https://opsfa2026.web.uah.es/
https://sweet.ua.pt/pceres/Complex2026/Webpage/EICourse.html


Isabel Cação, From Classical to Modern Analysis II, Salerno, Italy, June 3-5
From Classical to Modern Analysis - Salerno 2026

Nelson Faustino, ICM 2026, July 23-30, 2026, Philadelphia, Pennsylvania, (USA), 
https://www.icm2026.org 

Paula Cerejeiras, Nelson Faustino, Uwe Kähler, IWOTA 2026, August 3-7, 2026, Université Laval, 
Québec (Canada), https://iwota-2026.fsg.ulaval.ca/ 

Paula Cerejeiras, Nelson Faustino, Milton Ferreira, Uwe Kähler, Nelson Vieira (plenary speaker), 
14th International Conference on Clifford Algebras and Their Applications in Mathematical Physics 
– ICCA 14, 07-11/09/2025, University of Erfurt (Germany), 
https://www.uni-erfurt.de/erziehungswissenschaftliche-fakultaet/fakultaet/profil/fachgebiete-und-
professuren/mathematik-und-mathematikdidaktik/fachwissenschaft-mathematik/forschung/
conferences/icca14 

James Kennedy, QGraph26, Stockholm University, Stockholm, Sweden, 6 – 8 December 2026

International Collaboration during 2026

Daniel Abreu (ARI – Academy of Sciences, Vienna, Austria)
Lidia Aceto (University of Eastern Piedmont, Alessandria, Italy)
Daniel Alpay, Mihaela Vajiac (Chapman University, United States)
Pêdra Andrade (University of Salzburg, Austria)
Gregory Berkolaiko (Texas A&M, United States)
Swanhild Bernstein (University of Freiberg, Germany)
Ivan Beschastnyi, Dmitry Ponomariev (INRIA, France)
Fabrizio Colombo, Irene Sabadini (Politénico di Milano, Italy)
Alberto Debernardi Pinos (Universidade Autonoma de Barcelona, Spain)
Evans Harrell (Georgia Tech, United States)
Matthias Hofmann, Delio Mugnolo (University of Hagen, Germany)
Pavel Kurasov (Stockholm, Sweden)
Soeren Krausshar, Dmitrii Legatiuk (University of Erfurt, Germany)
Manuel Mañas Baena (Complutense University of Madrid, Spain)
João Morais (ITAM, Mexico)
Selma Negzaoui (University of Monastir, Tunisia)
Heikki Orelma (University of Tampere, Finland)

Projects going on in 2026

COST Action CA24122 (Leader of WG2, CG member and MC member for Portugal)

COST Action CA24136 (Grant Awarding Coordinator, CG member for Portugal)

FCT Exploratory Project 2023.13921.PEX

Plataforma de Assistentes Colaborativos de Inteligência Artificial - PARCERIA, CENTRO2030-2024-
76 - SACCCT - Programas Integrados de IC&DT (individual e em copromoção), Budget: 930729,30
euros, Ref: CENTRO-FEDER-02595400, (01/01/2026 - 31/12/2028).

https://www.uni-erfurt.de/erziehungswissenschaftliche-fakultaet/fakultaet/profil/fachgebiete-und-professuren/mathematik-und-mathematikdidaktik/fachwissenschaft-mathematik/forschung/conferences/icca14
https://www.uni-erfurt.de/erziehungswissenschaftliche-fakultaet/fakultaet/profil/fachgebiete-und-professuren/mathematik-und-mathematikdidaktik/fachwissenschaft-mathematik/forschung/conferences/icca14
https://www.uni-erfurt.de/erziehungswissenschaftliche-fakultaet/fakultaet/profil/fachgebiete-und-professuren/mathematik-und-mathematikdidaktik/fachwissenschaft-mathematik/forschung/conferences/icca14
https://iwota-2026.fsg.ulaval.ca/
https://www.icm2026.org/
https://salerno2026.keniercastillo.com/


Case Study using AI Chatbot in cybersecurity and data science - ChatToCaseStudy, ERASMUS+ KA2
programme: cooperation for innovation and the exchange of good practices, Budget: 82300 euros,
Ref: 2024-1-BG01-KA220-HED-000249361, (01/10/2024 - 30/09/2027).

``Orthogonality, approximation and integrability: applications in classical and quantum stochastic 
processes'' (2025-27), PID2024-155133NB-I00. Budget: 84,000 euros. Research leaders: Manuel 
Mañas Baena and Manuel Dominguez de la Iglesia. 

RECONSTRUCT: Forensic Structural Engineering database for HEI and pilot course with 
innovative and interactive learning methods, 2024-1-DE01-KA220-HED-00025106 

Application to new projects in 2026

Preparation of a proposal for the FCT's call for funding for R&D projects in all scientific fields.

Scientific visits to be carried out in 2026

Paula Cerejeiras, CECHA, Chapman University, January 2026
Uwe Kähler, CECHA, Chapman University, January 2026
Paula Cerejeiras, Politécnico di Milano, March to July
Nelson Faustino, Ibn Tofaïl University in Kenitra, Morocco
Ana Foulquie, University of Granada, Spain
Ana Foulquie, University Complutense of Madrid, Spain
James Kennedy, University of Hagen, Germany, planned for July 2026 
James Kennedy, University of Sydney and Monash University, Australia, August 2026.

Scientific visits to be received in 2026

Lidia Aceto, University of Eastern Piedmont, Alessandria, Italy
Daniel Alpay, Mihaela Vajiac, Chapman University, United States
Lashi Bandara, Monash University, Australia
Gregory Berkolaiko (Texas A&M, United States)
Carola-Bibiane Schönlieb, University of Cambrige, U.K.
Matthias Hofmann, Delio Mugnolo, University of Hagen, Germany
João Morais, UTAM, Mexico
Michael Ruzhansky, Ghent University, Belgium
Sergey Tikhonov, Universidade Autonoma de Barcelona, Spain

Outreach Activities for 2026

Other Activities planned for 2026

Co-supervision of a doctoral project in the field of mathematics education in higher education



Functional Analysis and Applications Group

Research plans for 2026

List of Members with a PhD:

Ali Raza
Ana Conceição
Anabela Silva
Ângela Brochado
António Manuel Rosa Pereira Caetano
Diogo Costa
Eugénio Rocha 
Hermenegildo Borges de Oliveira
José Alexandre Rocha Almeida
Luís Filipe Pinheiro de Castro (group leader)
M. Manuela Rodrigues
Paulo César Rodrigues Pinto Varandas
Rita Catarina Correia Guerra
Vasile Staicu

List of PhD Students:

Joana Martins

List of Collaborators: 

Alberto Simões (UBI) 



Research topics for 2026

Boundary Value Problems. Convolutions. Differential Equations (of several 
types, including fractional ones). Time-fractional telegraph equation with non-
constant coefficients. Different types of fractional derivatives (e.g., including 
proportional fractional derivatives). Lyapunov functions. Mittag-Leffler stability.

Integral transforms and Equations. 

Function spaces. Fractional integrals. Stein-Weiss type inequalities. 

Acoustic scattering by irregular objects.

Function factorization.

Iterated function systems. Ergodic theory of dynamical systems. Metric mean 
dimension of continuous flows. 

Nonmonotone perturbations to parabolic equations governed by the fractional 
p-Laplacian. Optimization problems for moving sets. Quasilinear elliptic 
systems: new results on existence and regularity of solutions. 

Belief Propagation and Optimization. Bifurcation of ODEs with impulsive 
controls. Fuzzy and stochastic dynamics in maritime logistics systems using 
real-world data. Impurity analysis and entropic definitions, streaming 
algorithms, and feature selection methods. Port performance indicators. Multi-
directional efficiency analysis. Several Applications.

Barotropic Navier-Stokes-Voigt equations. Impulsive Navier-Stokes equations. 
Numerical  analysis  of  2D Navier-Stokes  and Navier-Stokes-Voigt  equations. 
Power-law Navier-Stokes-Fourier equations. Parabolic p(u)-Laplacian problem.

Description of the Research Plans for 2026

We will perform research on: 
 
New integral transforms, and their applications and properties. Stability 
analysis of BVPs and differential equations. New convolutions and correlations, 
and their properties and applications. New integral transforms and their 
applications. 

Fractional integrals in non-standard function spaces. New Stein-Weiss type 
inequalities and applications.



Decay of correlations for hyperbolic flows and for linear cocycles. Stability and 
shadowing for local iterated function systems. Infinite metric mean dimension 
for continuous flows.

Theory of function spaces, namely extension and interpolation properties when 
those spaces are restricted to irregular domains such as attractors of iterated 
function systems with non-empty interiors. Applications to acoustic scattering 
theory.

Existence results for strong solutions to a class of non-monotone multivalued 
perturbations to parabolic equations governed by the fractional p-Laplacian are 
to be given by developing a new device which enables obtain existence of 
strong solutions of the problem for the Sobolev-subcritical case. 

For optimization problems for moving sets modeling the spatial control of an 
invasive population within a region bounded by geographical barriers: minimize 
the area of the contaminated set over time, plus a cost related to the control 
effort; existence and structure of eradication strategies, which entirely remove 
the invasive population in minimum time. 

For some quasilinear elliptic systems, new results on existence and regularity 
are expected under conditions to be satisfied by the support of the off-diagonal 
coefficients. 

Problems involving integral and fractional differential equations, in particular, 
the study of the existence of solutions, their uniqueness, location, and stability 
theory.

Analysis of multidimensional time-fractional telegraph models featuring Hilfer 
derivatives and time varying coefficients. Establishment of a cohesive 
theoretical structure to achieve global asymptotic synchronization in fractional-
order neural networks with time delays. Analysis of stability criteria for 
proportional Hilfer fractional systems via quadratic Lyapunov functionals, with 
practical implementation in neural architectures.

Study of the relation between belief propagation and NP/(non)linear 
optimization problems. Application of generalized and parametric entropic 
definitions to the splitting criterion of tree-based classifiers in a 
streaming/online setting and to non-conformity functions of Conformal 
Predictors. Sequence-based feature selection: new methods for industrial 
applications. Focus on analytical and numerical modeling of nonlinear, 
stochastic, and fuzzy dynamical systems, with applications to maritime 
logistics, epidemiology, and environmental systems using real-world data and 
functional analysis methods. New algorithms for process mining. Definition of 
relevant performance indicators for port and logistic operations and 
implementation of Multi-Directional Efficiency Analysis (MEA) to benchmark the 
operational productivity of Portuguese and European seaports, specifically 
decomposing efficiency scores into variable-specific components to be 
integrated into a Control Tower.



Design of operator theory algorithms using function factorization. 

Existence of weak solutions for barotropic Navier-Stokes-Voigt equations via 
the Lions-Feireisl approximation. Asymptotic profile of the solutions to 
linearized barotropic Navier-Stokes-Voigt equations. Global in time existence 
for Navier-Stokes equations with non-constant density and a short-term 
intense initial pulse. Consistency, stability, convergence of the numerical 
method and numerical validation for a time-dependent 2d Navier-Stokes with 
feedback forces, and for the 2d Navier-Stokes-Voigt equations. Existence of 
weak-strong solutions to the coupling of the Navier-Stokes equations with the 
temperature equation via the power-law exponent of the viscous term. 
Existence of weak solutions to the parabolic p(u)-Laplacian problem.

To resume the project of writing an introductory book on the Theory of 
Function Spaces (which has been postponed due to lack of time).

Master/PhD thesis planned to be finished by 2026

10 Master Theses expected to be concluded in 2026: 

7 Master theses supervised by E.Rocha (Cristiano Nicolau, Diogo Marto, Esha 
Ghazali, Iftikor Yangiboev, Maria Costa, Mateus Aleixo, Saira Mehmood) 

1 Master thesis supervised by Manuela Rodrigues (Carla Cerqueira)
2 Master theses supervised by Diogo Costa (Tomás Silva & David Baptista)

Organization of Scientific Meetings in 2026

GAFA Seminar: This is the official seminar of the FAA Group 
(https://seminargafa.web.ua.pt/), which meets every two weeks during 
the school year and has been held since 1999.

17th Annual Workshop of Functional Analysis and Applications Group

Workshop on Operator Theory, Complex Analysis, and Applications 2026 - 
WOTCA 2026 

Young Researchers in Functional Analysis and Mathematical Physics'26

2nd Dynamical Systems Day in Aveiro, 2026

https://seminargafa.web.ua.pt/


Conference Participation in 2026

As a rule, all FAA Group members actively participate (with presentations) in 
various international conferences and meetings. At present, not all 
participations are confirmed, and therefore, only a very partial list of future 
event participations is here exemplified: 

17th Annual Workshop of Functional Analysis and Applications Group

Workshop on Operator Theory, Complex Analysis, and Applications 2026 - 
WOTCA 2026 

Young Researchers in Functional Analysis and Mathematical Physics'26

International Conference on Industry of the Future and Smart Manufacturing 
(ISM 2026), Italy, November 10-14, 2026.

15th AIMS Conference, Athens, Greece, July 6-10 2026.

International Collaboration during 2026

Alberto Bressan (Penn State University, USA)
Andrzej Bis (University of Lodz)
Armando Castro (Universidade Federal da Bahia)
Aurelian Cernea (University of Bucharest, Romania)
D. P. Hewett (University College London, U.K.)
David-Cruz Uribe (University of Alabama, USA)
Dumitru Baleanu (Lebanese American University, Beirut, Lebanon)
Edixon Rojas (Universidad Nacional de Colombia)
Elismar Oliveira (Universidade Federal do Rio Grande do Sul)
Elsa Maria Marchini (Politeecnico di Milano, Italy)
Francesco Leonetti, (University of L’Aquila, Italy)
G. R. Cirmi (University of Catania, Italy)
Goro Akagi (Tohoku University, Sendat, Japan)
Humberto Rafeiro (United Arab Emirates University, UAE)
Ivan Kuznetsov (Lavrentyev Institute of Hydrodynamics, Novosibirsk, Russian 
Federation)
Joerg Wolf (Chung-Ang University, Seoul, Republic of Korea)
Kenzu Abdella (Trent University, Peterborough, Ontario, Canada)
Khonatbek Khompysh (Al-Farabi Kazakh National University, Almaty, 
Kazakhstan)
L. T. Minh (Hanoi Architectural University, Vietnam) 
Manil Mohan (Indian Institute of Technology, Roorkee, India)
Marek Galewski (Lodz University of Technology, Poland)
Marek Lampart (VSB–Technical University of Ostrava, Czech Republic)
Marta Macri (University of L’Aquila, Italy)



Mitsuharu Otani (Waseda University, Tokyo, Japan)
N. M. Tuan (Vietnam National University, Vietnam) 
Nikolaos S. Papageorgiou (National Technical University of Athens, Greece)
Patrizia di Gironimo (Universityof Salerno, Italy)
Reza Mohammadpour (University of Uppsala)
S. D'Asero, (University of Catania, Italy)
S. Leonardi (University of Catania, Italy)
S. N. Chandler-Wilde (University of Reading, U.K.)
Sergey Shmarev (Universidad de Oviedo, Astúrias, Spain)
Sergiu Aizicovici (Ohio University, Athens, USA)

Projects going on in 2026

Projects W1.3 (ILLIANCE), W2.1 (NEXUS), W2.2 (NEXUS), W5.4 (NEXUS) will 
finish in 2026/Jun. All coordinated at UA by E. Rocha with a local UA budget 
around 3.500K euros. Also coordination of activities in new projects, as 
NEXT2HEAT and CleanMould+, and (minor) one-to-one projects with the 
companies: Bosch TT, Horse/Renault, Microplásticos, Simoldes, and 
SixOverseas.

Application to new projects in 2026

A “SIID - I&D Empresarial” application was made with the title “PILOT”, 
involving E. Rocha at UA, SixOverseas, and Devlop, with a total budget of 
2.280K euros. We are waiting for the final evaluation.

E. Rocha plans to coordinate an application to FCT, regarding the proposal of a 
project for developing a (real-time) National Health Control Tower, involving 
researchers in mathematical health modeling, health public policies experts, 
and epidemiology experts.

Scientific visits to be carried in 2026

The members of the Functional Analysis and Applications Group will make 
several visits to external universities and research centers during 2026 (as 
they do every year), but at this point, the final locations have not yet been 
decided. 

Scientific visits to be received in 2026

The Functional Analysis and Applications Group will receive several visits from 
external professors and researchers during 2026 (as happens every year), but 
at this point, no definitive names have been decided. 



Outreach Activities for 2026

Some members of the FAA Group are very active in various university outreach 
activities. 

For example:

L.P. Castro belongs to the Pool of Experts of the Institutional Evaluation 
Programme (IEP) of the EUA – European University Association, and in 2026, 
he will be involved in the evaluation of a consortium of 10 European 
Universities.

L.P. Castro belongs to the Pool of Experts of A3ES – The Portuguese Agency for 
Assessment and Accreditation of Higher Education, and in 2026, he will 
continue to take part in evaluation committees within this scope. 

Vasile Staicu is the vice-president of the American-Romanian Academy of Arts 
and Science. 

Ana Conceição is a member of the General Council of a school grouping in the 
Algarve region.

Hermenegildo Borges de Oliveira organizes an annual one-week summer 
course for pre-university students on practical applications of mathematics, 
including Morse and semaphore codes, the MGRS coordinate system, azimuths, 
indirect methods for determining latitude and longitude, and the mathematics 
of knots used in sailing and scouting.

Several members of the Functional Analysis and Applications Group are 
members of the Editorial Board of several international journals in the scientific 
area of Mathematics, and Vasile Staicu is Editor in Chief of the mathematical 
journal “Libertas Mathematica (new series) edited in Aveiro since 2012 
(https://system.lm-ns.org/index.php/lm-ns ). 

Other Activities planned for 2026

Alexandre Almeida is currently the Head of the Department of Mathematics 

Eugénio Rocha is currently the President of the Portuguese Mathematical 
Society (SPM).

Ana Conceição is Pro-Rector for Academic Management at Universidade do 
Algarve.

https://system.lm-ns.org/index.php/lm-ns


Gravitational Geometry and Dynamics Group 
Research plans for 2026

Name of the Group: Gravitational Geometry and Dynamics Group

List of Members with PhD

Carlos Herdeiro
Ana Bokoulic 
Eugen Radu
Hector Olivares
Jordan Nicoules
Pedro Cunha
Miguel Zilhão
Paulo Sá
Nenad Manojlovic
Robertus Potting
Romain Gervalle

List of PhD Students

João Novo
Chen Liang
José Pedro Ferreira
Manuel Mariano
Ivo Sengo
Etevaldo Costa Filho
Marco Brito
TianXiang Ma
Jianzhi Yang

List of Collaborators

Alexandre Correia
António Morais
Raimon Luna
Nicolás Sanchis Gual

Research topics for 2026 

Strong-field gravity and black hole physics and mathematics;  Bosonic and ex-
otic compact objects; Numerical relativity and relativistic simulations; Accre-
tion, astrophysical plasmas, and relativistic fluids; Gravitational waves and mul-
timessenger probes; Tests of gravity with black hole images; Modified gravity 
and nonlinear field theories;  Machine learning in gravitational physics**



Description of the Research plans for 2026
Study the following topics: 

- Black holes with scalar, vector, and electromagnetic hair; stability, nonlinear 
dynamics, and symmetry breaking in rotating and charged solutions.

- Boson and Proca stars, black hole mimickers, solitonic configurations, and 
their formation, dynamics, and observational signatures.

- Fully nonlinear simulations of compact objects, accretion flows, relativistic flu-
ids, and jet launching in strong gravitational fields.

- Accretion onto black holes and exotic compact objects, including effects of 
dark matter halos and modified gravity.

- Gravitational-wave emission from compact binaries and exotic sources, and 
combined constraints from GW and electromagnetic observations.

-  Synthetic imaging, horizon-scale variability, and constraints on fundamental 
physics using Event Horizon Telescope–class observations.

- Nonlinear electrodynamics, scalar–tensor and vector–tensor theories, and 
their astrophysical and cosmological implications.

- Physics-informed neural networks and surrogate models for perturbations, 
quasinormal modes, and parameter estimation.

Master/PhD thesis planned to be finished during 2026

Ph.D. theses: 
- João Novo

- Jianzhi Yang

- Ivo Sengo

- Etevaldo dos Santos Costa Filho

M.Sc. theses:
- Willian Pegorin

- Juliana Castanheira

- Henrique Genro

- Lucas Andrade



Organization of Scientific Meetings in 2026

(preliminary list)
VIII Amazonian Symposium on Physics
(C. Herdeiro, Member of the organising committee)
Belém, Brazil,  18-22/5/2026;
NewFunFiCO Frankfurt Meeting
(C. Herdeiro, Member of the organising committee)
Frankfurt, Germany, June 2026

XIX Black Holes Workshop
(C. Herdeiro, Member of the Scientific committee)
U. Minho, Braga, December 2026

Conference Participation in 2026

(preliminary list)
- Encontro Anual do CIDMA, Aveiro, 19 e 20 de janeiro de 2026.

- XIX Black Holes workshop, U. Minho, Dec 2026

- Recent Advances in Quantum Integrable Systems, the RAQIS'26 conference 
will be in Annecy in September 7-11, 2026.

- IFPU Focus Week: "The Dynamics of Black Hole Mergers and  Gravitational 
Wave Generation”, January 2026, Italy

- Geometric Foundations of Gravity X, Tartu, Estonia, June 2026.

- EHT Collaboration Summer Meeting, Seoul, Korea, June 21-26, 2026.

- 12th International Workshop on Astronomy and Relativistic Astrophysics 
(IWARA2026), Cinvestav, Mexico City, Mexico, August 31-September 4, 2026, 
https://indico.global/event/16048/

- The 1st International Online Conference on Symmetry, 20–22 October 2026 
(IOCSYM 2026)

- Chile school on “Black holes and compact objects”, January 2026

International Collaboration during 2026

(preliminary list)
- Philippe Grandclément (LUX, France), 
- Investigadores da University of Camerino, Italy.
- Investigadores do Department of Mathematics, Presidency University, 
Kolkata, India.



- Collaboration with the Rudjer Boskovic Institute within the project “Quantum 
aspects of gravity” funded by the Croatian Science Foundation (IP-2025-02-
8625)
- Event Horizon Telescope (EHT) Collaboration
- Prof. Quentin Bailey, Embry-Riddle Aeronautical University, Prescott, AZ, USA
- Prof. Luis Carlos Crispino, UFPA, Brazil
- Prof. Juan Carlos Degollado, UNAM, Mexico
- Prof. Dario Nunez, UNAM, Mexico

Projects going on in 2026

2024.05617.CERN - until 31 Jan 2026 

2022.04560.PTDC - until 30 Sep 2026

01086251 NewFunFiCO HORIZON-MSCA-2021-SE-01 - until 31 Dec 2026

Application to new projects in 2026

- Concursos de Projetos de Computação Avançada (Acesso Maior Dimensão 
A3), to be submitted by January 16.

- FCT R&D Projects in All Scientific Domains 2025

- Marie Curie Staff Exchange programme

Scientific visits to be carried in 2026

(preliminary list)
- Seminar at the University of Minho, January 2026 - Ana Bokulic

- Valparaiso, Instituto de Física, Chile,  24.01.-1.02.2026 - Eugen Radu

- Valencia and Amsterdam - Hector Olivares

- UFPA, Brazil, 10-15 January - C. Herdeiro

- Indiana University Center for Spacetime Symmetries (IUCSS), Bloomington, 
IN, USA in the Fall of 2026, for a period of about 2 months - R. Potting



Scientific visits to be received in 2026

(preliminary list)
- Andrea Maselli (February 2026)

- Hendrik Mennenga, Oldenburg University, Germany 19-23.01. 2026

- Sebastian Konewko,  Ghent University, Belgium, January 12-17

- Michael Wondrak, Anton Pannekoek Institute for Astronomy, University of Am-
sterdam, The Netherlands, 1 week in February

- Oleg Tsupko (March-June 2026)
- Razieh Ranjbar (Institute for Research in Fundamental Sciences, Iran),  from 
March/April, for 3 months.

- Anthonios Nathanail, Research Center for Astronomy and Applied Mathemat-
ics, Academy of Athens, Greece, February 9-13
 
- Ziri Younsi, University College London, UK, March 23-27

Outreach Activities for 2026

Talks in high schools and outreach centers. 

Art Exhibition “Traces of gravity”

Other Activities planned for 2026



GHMME Research plans for 2026

Name of the Group:     History of Mathematics and Mathematical Education
                                       (História da Matemática e Educação Matemática)

List of Members with PhD 

Nélia Amado (UAlg)
Nuno Bastos (ESGV IP Viseu)
Rita Cadima (ESECS IP Leiria)
Susana Carreira (UAlg)
Teresa Costa Clain (ES Coimbra/MEst)
Luís Descalço (UA)
Helmuth Malonek (UA)
Ana Patrícia Martins (ESEV IP Viseu)
Marc Moyon (Univ. de Limoges; France)
Paula Oliveira (UA)
Sónia Pais (ESTM IP Leiria)
Dina Tavares (ESECS IP Leiria)

List of PhD Students  

- - - 

List of Collaborators

Cecília Costa (UTAD)
Parisa Kharazmi (UA - HCEC)
Hélder Pinto (Inst. Piaget VNG)

Research topics for 2026

(i) History of Mathematics, 
(ii) Mathematics Education and Pedagogical Innovation, 
(iii) Digital Technologies, Artificial Intelligence, and Assessmen

Description of the Research plans for 2026

History of Mathematics 
The group will continue its work on the historical development of mathematics, with a particular 
focus on Portuguese mathematical heritage. Ongoing research includes studies on the history of 
actuarial calculus in 19th-century Portugal and the mathematical contributions of early modern 
authors. A major outcome will be the preparation of a scholarly monograph on Gaspar Nicolas’ 
mathematical work and its pedagogical relevance, alongside the publication, in Brazil, of The 
Gaspar Nicolas’ Tratado d’Arithmetica (1519).
GHMME also conduct a systematic analysis of mathematics textbooks and treatises from the Old 
Documentary Collection of Escola Secundária Alves Martins (Viseu), contributing to the 
preservation and scientific study of historical educational resources. These research activities will 
be complemented by the writing of a history of mathematics textbook aimed at middle-school 



mathematics teachers in France, promoting the integration of historical perspectives into 
mathematics education.

Mathematics Education and Pedagogical Innovation 
Within the field of mathematics education, the research unit will deepen its investigation into the 
relationships between the history and pedagogy of mathematics, emphasizing the role of historical 
knowledge in conceptual understanding and teaching practices. The unit will design, implement, 
and evaluate active learning methodologies in mathematics, including innovative teaching strategies
for first-year Calculus courses in engineering degrees.
A strong emphasis will be placed on formative assessment and assessment practices in higher 
education. Research activities will include classroom-based experiments, the supervision and co-
supervision of Master’s students in teacher education, and the production of peer-reviewed 
scientific outputs in international journals. 

Digital Technologies, Artificial Intelligence, and Assessment
GHMME will continue its research activities focused on digital technologies to support formative 
assessment, STEAM education, and active learning. Particular attention will be given to the 
integration of Artificial Intelligence in education, both as a pedagogical tool and as a support for 
learning analytics and assessment.
Planned activities include the development of educational software, digital learning resources, and 
AI-supported assessment tools, as well as research on game-based learning, gamification, and 
educational games in mathematics education. These initiatives seek to enhance student engagement,
promote inclusive learning environments, and contribute to pedagogical innovation across 
educational levels.
GHMME will maintain a strong commitment to scientific coordination and dissemination. Members
of the unit will participate in international conferences, presenting research results and contributing 
to scholarly debate. The unit will be actively involved in the organization and scientific 
coordination of international conferences (ESU-10, Joga-Mate 2026 and ICMET 2026), including 
the editing of open-access conference proceedings (ESU-10) supplemented by a collective volume 
published by Springer 
Internationalization will remain a central priority. The research unit will strengthen ongoing 
collaborations with Cabe Verde, Mozambique, Angola and Brazil (Federal University of Rio Grande
do Sul, UFRGS, Brazil), participate in the joint doctoral program between the University of Aveiro 
and the University of Coimbra in History of Sciences and Scientific Education (HSSE), and 
collaborate with the Network of High School Libraries. These partnerships will support joint 
research activities, academic mobility, and knowledge transfer to educational and cultural 
institutions.

Master/PhD thesis planned to be finished during 2026

1       PhD - Thesis
4 - 6  Master  - Theses

Organization of Scientific Meetings in 2026

4    (ESU-10; Joga-Mate 2026; ICMET 2026; 10th Annual Workshop with invited participant from 
abroad)



Conference Participation in 2026

18 - 20 (1 - 2 conferences abroad per member; with communications and resp. publications)

International Collaboration during 2026

Collaboration with researchers from France, United Kingdom, Brazil, Cabe Verde, Mozambique, 
Angola, Germany, Scandinavia

Projects going on in 2026

If confirmed: GHMME’s COST - project 
THEOREM4All = Teaching, History and Education: Opportunities for Research in Educational

Mathematics for All

- MESA – Matemática para o envelhecimento sénior ativo; Educational Non-Digital Games;

- Artificial Intelligence and Educational Games: When AI Meets Learning through Play

- MATEAS: Pré-Calculus web application and SIACUA modules for interdisciplinary use

- MAESTRO-AI – Math and Programming Education with Smart Teaching and Robust Outreach  
  using AI at Universities

- Several ERASMUS-Projects:  ERASMUS-EDU-2024-PEX-TEACH-ACA; ELEVATE-WISE; 
ERASMUS-EDU-2024 CBHE-STRAND-1; Euro4VET; ERASMUS-JMO-2023-NETWORKS-
SCHOOLS and projects of direct cooperation with Cabo Verdean Ministry of Education (textbook 
evaluation; joint writing of textbooks via Porto Editora etc.)
  
Application to new projects in 2026

Depending on the evaluation of COST  THEOREM4All, GHMME plans also “outsourcing” of 
partial collaboration projects with the established in COST collaboration network in 23 countries 
(more than 70 collaborators). 

Scientific visits to be carried out in 2026

4 - 6 for joint scientific work

Scientific visits to be received in 2026

4 - 6 for joint scientific work, also depending on the contacts that will be established for ESU-10 in 
July 2026 in Aveiro

Outreach Activities for 2026

Continuing the work of the laboratory LIFHIMATE that supports the development of history-of-
mathematics teaching resources, continuing teacher education, material production and 
dissemination activities.



Joint activities with schools in different regions (Aveiro, Algarve, Viseu, Leiria), including of 
commemorating type (175-years of Francisco Gomes Teixeira; Mathematics Day 14.3.; etc.)

Realizing “Tardes de Matemática da SPM-Centro” 

Sessão “Encontro com o Cientista” – in “Centro Ciência Viva” of Viseu 

Other Activities planned for 2026

3.ª oficina de Jogos e Origami no Ensino da Matemática para professores do 1º, 2º, 3º CEB e ensino
Secundário.

Meeting in the framework of LIFHIMATE with teachers from associated schools and others. 



OTGC Research plans for 2026

Name of the Group: OTGC

List of Members with PhD

Alexander Plakhov

Ana Maria Pinto de Moura

Ana Raquel Reis Couto Xambre

Domingos Moreira Cardoso

Enide Cascais Silva Andrade

João Pedro Antunes Ferreira da Cruz

Helena Margarida dos Santos Vasconcelos Gomes

Maria Elisa Carrancho Fernandes

Maria Paula Lopes Reis Carvalho

Rui Jorge Ferreira Soares Borges Lopes

Rute Correia Lemos

Sofia Alexandra Marques Jorge Pinheiro

Tatiana Tchemisova

List of PhD Students

Bruna Elisa de Matos Figueiredo
José Maria Eduardo Samuco
Lia Malato Leite
Rafael Afonso Lopes Guerra Fernandes
Paulo Tomás da Silva Tavares

List of Collaborators

Agostinho Miguel Mendes Agra
Evgeny Lakshtanov
Ivan Beschastnyi
Olga Kostyukova

Research topics for 2026

Location-Routing Problems; Port Logistics. Doubly Stochastic Matrices and Graphs; Study of some 
invariants of certain matrices and graphs. Higher rank numerical range, Krein space numerical 
range. Study of geometry of the copositive and completely positive cones, estimation of the lower 
bounds on the dimension of maximal faces of the copositive cone. Application of quantitative 
methods to address industrial problems emerging from collaborations with companies, 
encompassing research projects. Studying the compromise process. Studying the dynamics of the 
system including an infinite rotating rod and a ball.



Description of the Research plans for 2026

We aim to establish sharp upper bounds on the maximum size of a minimal generating set of G 
where G ≤ S_n not containing A_n, providing strong evidence for the Diaconis–Graham (1999) 
conjecture on the connectedness of the product replacement graph. The higher rank numerical 
range, and the Krein space numerical range, will be investigated for 2-by-2 block matrices and 
other tructured matrices, in order that new and established results may be derived in a unified 
approach. Study of inverses of modified Laplacian matrices will be conducted; the modification is 
by adding the identity matrix which gives a positive definite matrix. We will investigate the 
relationship between the underlying graph and the properties of this inverse. Spectrum of the 
lexicographic powers of arbitrary graphs will be studied. Research on the study of the spectrum 
of lexicographic products of graphs as well as the characterization of graphs having just three 
distinct eigenvalues will be continued. A work related to Bounds of the Energy of Bottleneck 
Matrices of Trees will be conducted. It will be proved that the consensus in the compromise 
process is achieved with probability 1 iff the number of agents is 2^k, and the minimal number of 
steps needed to achieve the consensus will be determined. The limiting regimes in the free motion
of a rod in the framework of Newtonian aerodynamics will be described. In the billiard dynamical 
system composed of a ball and an infinite rod, the billiard motion will be proved to be 
asymptotically indistinguishable from sliding. 

Master/PhD thesis planned to be finished during 2026

1 PhD, 13 Master theses.

Organization of Scientific Meetings in 2026

1 meeting:

Maria Elisa Fernandes, Organization of SIGMAP 26- 13-18 de julho de 2026-Workshop on Symme-
tries, Groups, Maps, and Polytopes- ULB Bruxelas

Conference Participation in 2026

10 international and 3 national conferences. 

International Collaboration during 2026

Collaboration with researchers from Norway, Chile, Colombia, Belarus, Russia, Italy, Poland, and 
other countries

Projects going on in 2026

4 ongoing research projects



 Rui Borges Lopes, NEXUS innovation pact for digital and green transition (Recovery and 
Resilience Plan - PRR);

 Interreg Europe project “SPOTLOG: Green and Socially resPOnsible ciTy Logistics 
InnovaTions”.

 Helena Gomes, Project Generative artificial intelligence in higher education: An ex-
ploratory study on faculty training for pedagogical innovation (Project No. 
PROJ/I&DI/CI&DEI/016), Instituto Politécnico de Viseu, Portugal, April 2025–April 2027.

 Tatiana Tchemisova, 2025-2028: "smaRt polEs aS driver Of greeN And eNergy effiCient 
communitiEs", member of the project team.

Application to new projects in 2026

Scientific visits to be carried in 2026

More than 10 scientific visits to be carried are planned

Scientific visits to be received in 2026

More than 6 scientific visits to be received are planned

Outreach Activities for 2026

Other Activities planned for 2026

Publication of the Special Issue of JCA, "Journal on Convex Analysis", dedicated to the International
Conference WODCA 2025.



Research plans for 2026 
 

Name of the Group: 

 

 Probability and Statistics Group 

 

List of Members with PhD: 18 

 

 Adelaide de Fatima Baptista Valente Freitas  (leader) 

Ana Helena Marques de Pinho Tavares 

Anabela Virgínia dos Santos Flores Rocha 

Andreia Oliveira Hall 

Clara Maria Henrique Cordeiro 

Gonçalo João Costa Jacinto 

Helena Maria Pereira Pinto Dourado e Alvelos 

Isabel Maria Simões Pereira 

Luís Miguel Almeida da Silva 

Marco André da Silva Costa 

Magda Sofia Valério Monteiro 

Maria Cristina Souto de Miranda 

Maria da Conceição Cristo Santos Lopes Costa 

Miguel Brás de Carvalho 

Nelson Gomes Rodrigues Antunes 

Pedro Filipe Pessoa Macedo  

Pedro Miguel Ferreira Sá Couto 

Vera Mónica Almeida Afreixo 

 

List of PhD Students: 5 

 

 Ana Cristina Felizardo Henriques 

Jorge Vaz Ramos Rodrigues de Cabral 

Luís Gonçalo Santos Sousa 

Marco André Santos Silva 

Vanusa Helena Correia Rocha 

 

List of Collaborators: 9 

 

 Alberto Oliveira Da Silva 

Arminda Manuela Andrade Pereira Gonçalves 

Cláudia Susana Pereira dos Santos 

Isabel Maria Marques da Silva Magalhães 

Maria Eduarda Rocha Pinto Augusto Silva 

Maria Manuela Souto de Miranda 

Miguel Martins Felgueiras 

Rodney Carvalho Afonso de Sousa 

Sónia Cristina Alexandre Gouveia 

 

Research topics for 2026 

 

       Time Series, Extreme Value Theory, Stochastic Models, Data Analysis and Teaching Research. 

 

Description of the Research plans for 2026 



 

In 2026, the PSG will keep strengthening its research activities on the five main core: Time Series, 

Extreme Value Theory, Stochastic Models, Data Analysis and Teaching Research, with new 

methodological developments. 

 

- Time series:  

o Development of methods for clustering count time series and detecting their break 

points. Validation of a set of statistical features appropriate to characterize time 

series of counts. 

o Development of Bayesian inference to aggregation in time series data.  

o Continue research on spatio-temporal and extreme time series, exploring machine 

learning methods to improve predictive accuracy.  

o Explore novel models for ordinal time series and integrated metrics for clustering of 

time series. 

 

- Extreme value theory: Keep expanding research at the interface of extreme value theory and 

artificial intelligence, with particular emphasis on cascading extremes and on generative 

models for extreme events.  

 

- Stochastic models: Research on mixed stochastic differential equation models, including the 

delta-approximation method for parameter estimation. 

 

- Data analysis:  

o Develop mathematical modeling using maximum entropy estimation with focus on 

dynamic efficiency, regression analysis and aggregation in large-scale data through 

the integration of Bayesian inference. Application of those methods in various fields 

such as healthcare, tourism and criminal investigation.  

o Explore mathematical modeling using machine learning methods to enhance 

inference and regularization. 

o Development of new strategies for data-centric AI.  

o Investigate deep learning for inversion problems in complex networks.  

o Development of clustering of mixed-type variables 

o Explore mathematical modeling of health data using longitudinal linear and non-

linear mixed models, as well as machine learning methods.  

o Analysis of crossover clinical trials 

o Applied Statistics in Health Sciences, Quality 4.0 industrial environments and 

Marine Biology. 

 

- Teaching research: Research in game-based learning and other active learning 

methodologies for use in Maths and Stats classes of all levels and in Statistics applied to 

Quality. 

 

Planned indicators: 

Indicadores de realização física Indicadores Previstos 

A - Publicações PSG + LT Biomathematics 

Livros 0 

Artigos em revistas internacionais 17 + 2 

Artigos em revistas nacionais 0 

Capítulo de livros 14 

B - Comunicações  



Comunicações em encontros científicos internacionais 26 

Comunicações em encontros científicos nacionais 7 + 6 

C - Relatórios 0 + 4 

D - Organização de seminários e conferências 7 + 1 

E - Formação avançada  

Teses de Doutoramento 2 

Teses de Mestrado 26 

Outras  

 

 

Master/PhD thesis planned to be finished during 2026 

 

Master thesis = 31  ;  PhD thesis = 2 

 

Organization of Scientific Meetings in 2026 :    7 

3rd oneMAST, UA, February 

8th Statistics on health decision making: Health Data Science, UA, July. 

2ª Conferência Internacional Joga-Mate, UA, February 

XIV Workshop of Probability and Statistics group - interdisciplinarity and applications. UA, 

May 

Segundo Simpósio Online Galaico-Português em Biometria, online 

Summer School on Generative AI for Extremes (Miguel de Carvalho) 

8th Workshop on Maximum Entropy and its Applications, UA, October. 

 

 

Conference Participation in 2026 

 

     26 international  /   7 national 

 

International Collaboration during 2026 

 

 Ca'Foscari University of Venice; Universidad de Salamanca; University of Salento 

 

Projects going on in 2026 

 

Leverhulme Fellowship (Miguel de Carvalho) 

Aberdeen Investments Grant (Miguel de Carvalho) 

Una Europa (Miguel de Carvalho) 

SPOTLOG (01C0055), Interreg Europe (Conceição Costa) 

EMBRACER (01C0056), Interreg Europe (Conceição Costa) 

QUANTUM_IBER_IA, Interreg Europe (Conceição Costa) 

 

Application to new projects in 2026:    2 

 

Scientific visits to be carried in 2026 

 

1. Miguel de Carvalho (Ca’Foscari University of Venice) 

 

Scientific visits to be received in 2026 

 

1. David Stoffer, University of Pittsburg 



 

 

Outreach Activities for 2026:  ---- 

 

 

Other Activities planned for 2026 

 

FCT Mobility Outoing (referência FCT/Mobility/1371664364/2024-25) (Clara Cordeiro) 

Member of the Scientific Committee of EVA 2027 (Miguel de Carvalho) 

Co-Editor of the Springer book "Advances and New Perspectives in Statistics and Data 

Science" Proceedings do Congresso SPE 2025 (Clara Cordeiro) 

 

Four Research Initiation Grants (BII), each with a duration of four months, related to the 

Biomathematics Tematic Line. 

 

 

 



Research plans for 2026 
 

 
Name of the Group: Systems and Control Group 
 
 
List of Members with PhD (15) 
 
Ana Pedro Lemos Paião 
Artur Miguel Cruz 
Carla Pinto 
Cristiana João Soares da Silva 
Cristina Isabel Caetano Ferreira Januário 
Daniel da Silva Graça 
Delfim Fernando Marado Torres 
Hugo Alonso Vilares Monteiro 
Maria Raquel Rocha Pinto 
Maria Zita Fiqueli de Abreu 
Natália da Costa Martins 
Paolo Vettori 
Ricardo Jorge Aparício Gonçalves Pereira 
Ricardo Miguel Moreira de Almeida 
Sandra Cristina Amador Pinelas Ferreira da Silva 
 
List of PhD Students (3) 
 
Djihane Belmouhoub 
Márcia Lemos da Silva 
Maria de Fátima Cruz Tavares 
 
List of Collaborators (10) 
 
Amar Debbouche 
Asmae Tajani 
Carlos Vela Cabello 
Dilara Yapışkan 
Hanaa Zitane 
Helena Sofia Ferreira Rodrigues 
Francisco José da Silva Miranda 
Lígia Raquel Lopes dos Santos Abrunheiro 
Maria Paula Macedo Rocha Malonek 
Peyman Ghaffari 
 
 
Research topics for 2026: 
 

• Optimization within fractional calculus.  
• Stability analysis of fractional-order systems. 
• Mathematical oncology and optimal therapy design. 
• Epidemic models on non-standard time structures.  
• Optimal control applied to forest dynamics. 



• Optimal control applied to brucellosis transmission models with time delays. 
• Optimal control of vaccination strategies. 
• Optimal control of epidemics in complex networks. 
• Epidemiological models.  
• Identification and control of biomedical systems.  
• MDS and Pseudo-MDP convolutional codes. 
• Rank metric convolutional codes. 
• Machine learning paradigms.  
• Over-sampling methods for mixed-type imbalanced data.  
• Multivariate statistical methods. 

 
 
Description of the Research plans for 2026 
 

• Investigate foundational aspects of the calculus of variations involving generalized 
derivatives, including Omega-type operators. Building on recent results establishing Euler–
Lagrange necessary optimality conditions, we plan to include the exploration of sufficiency 
results under convexity assumptions and the extension of these principles to broader classes 
of variational problems. This work aims to contribute to a unified variational framework 
capable of encompassing classical, fractional, and nonlocal derivatives. Such a framework is 
expected to have implications for optimal control, mechanics, and systems governed by 
memory or nonlocal effects. 

• Investigate finite-time stability of fractional-order systems and their applications to electric 
circuits. 

• Design and analysis of distributed and feedback control strategies capable of stabilizing state 
gradients in fractional systems. The development of constructive algorithms for gradient 
stabilization will be pursued, alongside numerical implementations and simulations to 
validate theoretical findings. This line of research is motivated by applications in diffusion 
processes, material sciences, and spatially distributed biological systems, where gradient 
behavior plays a crucial role. 

• Investigate mathematical models of oncology, with a focus on estrogen receptor-positive 
(ER+) breast cancer. The research builds upon an extended model capturing the interactions 
between cancer cells, estrogen signaling, and the p53 tumor suppressor protein. Using optimal 
control theory, the project investigates combined endocrine and p53-based therapeutic 
strategies. Future work will refine the model, explore robustness with respect to biological 
parameters, and further analyze adjuvant and neoadjuvant therapy protocols. A key objective 
is to better quantify treatment schedules that minimize tumor size and treatment duration, 
particularly in the context of breast-conserving surgery. This research strengthens the interface 
between mathematical modeling and clinically relevant questions in cancer therapy 
optimization. 

• Propose and solve optimal control problems applied to forest models, modeling and proposing 
optimal solutions for reforestation taking into account the constraints and associated costs.  

• Modeling and control of brucellosis taking into consideration the impact of time delays in 
state and control variables.  

• Optimal control of vaccination strategies applied to epidemic age models. 
• Investigate epidemic modeling on non-uniform temporal domains. Building on a newly 

proposed SIR model defined in quantum time, we plan to include further analytical and 
numerical investigations of epidemic dynamics on non-classical time grids. Emphasis will be 
placed on explicit solutions, long-term behavior, and rigorous proofs of dynamic consistency 
with classical continuous-time models. This research contributes to a broader effort to 
understand how alternative temporal structures affect disease dynamics, with potential 



relevance for data-driven epidemiology, discrete observation schemes, and hybrid 
continuous–discrete models. 

• Development and analysis of epidemiological models. 
• Application of optimal control to network-based epidemic models considering viral 

competition.    
• Study of parametric optimal control problems applied to epidemiology. 
• Study of qualitative and optimal control analysis of logistic-type population models under 

exploitation. Building on recent results for exploited and unexploited logistic equations, the 
planned work will deepen the study of equilibrium stability through Lyapunov-based methods 
and extend optimality analyses using first- and second-order optimal control conditions for 
biomass yield maximization. 

• Systematic reformulation of logistic dynamics on arbitrary time scales. Existing formulations 
in the literature often lack biological realism, particularly regarding positivity and invariance 
properties. The research plan includes the further development and analysis of a newly 
proposed dynamic logistic equation that guarantees non-negativity of solutions for all positive 
initial conditions, regardless of the underlying time scale. This work will consolidate the 
biological relevance of time-scale models and provide a sound mathematical foundation for 
applications in ecology, renewable resource management, and bioeconomics. 

• Study planar dynamical systems using a novel approach based on Weihrauch complexity, with 
the aim of establishing new results on the computability of non-wandering sets for specific 
classes of dynamical systems. 

• Complete the comparison of parametric optimal control problems for agricultural irrigation 
with linear and quadratic cost functions. 

• Prove optimality conditions for a general parametric optimal control problem, in which the 
control appears linearly in both the cost and the dynamics.  

• Continue the study the changes and consequences in ecosystems due to habitat destruction. 
We will study the effect of habitat loss in a model that considers a resource species, a 
consumer, and predators that hunt in cooperation. We intend to identify species coexistence at 
low fractions of habitat loss and low hutting cooperation between the predators via chaos, 
periodic oscillations, or static equilibria. Our investigation pretends to highlight the fragility 
of predators hunting cooperatively under the loss of habitat. 

• Conclude the study of the Lorenz model as an intrinsically delayed system.  
• Study of several types of delay differential equations with applications. 
• Continue developing identification and control strategies for biomedical systems, particularly 

for multi-input, multi-output systems, such as patients undergoing general anesthesia with the 
simultaneous infusion of multiple drugs and the monitoring and control of several signals, 
including the neuromuscular blockade level and the bispectral index. 

• Investigate construction of MDS convolutional codes and the minimum size field for the 
existence of MDS convolutional codes.   

• Study of optimal multidimensional convolutional codes, including the investigation of a new 
class of codes called Pseudo-MDP convolutional codes, which are designed to correct large 
bursts of erasures within a prescribed time delay while retaining some of the advantageous 
properties of MDP convolutional codes.  

• Study of rank-metric convolutional codes, with the aim of developing new metrics and 
constructing new families of codes. 

• Develop new machine learning paradigms and over-sampling methods for mixed-type 
imbalanced data. 

• In the context of multivariate statistics, we are interested in adapting and validating 
instruments in psychological studies. We also want to further study, both theoretically and 
empirically, a principal component analysis for ordinal data recently proposed by us. 

 



Master/PhD thesis planned to be finished during 2026 
 

• Fátima Cruz, PhD thesis, “Optimality conditions for variational problems involving 
distributed-order fractional derivatives with arbitrary kernels”. 

 
• Ana Neri, PhD thesis, “Towards ‘Just Good Enough’ Quantum Programming”. 
 
• Diana Shaizada, Master thesis on Planet Formation Inspired Control. 

 
 
Organization of Scientific Meetings in 2026 
 

• 6th Annual Meeting of DMat-UA PhD Students. 
 

• Final meeting of the CoSysM3 project, 2022.03091.PTDC 
(https://doi.org/10.54499/2022.03091.PTDC), to be held at Faculdade de Ciências e 
Tecnologia da Universidade NOVA de Lisboa, Caparica, February 20, 2026.  

 
• Continuity, Computability, Constructivity: From Logic to Algorithms (CCC 2026), Kyoto, 

Japan. 
 

• International conference ICMASC 2026, Porto, 21-23 June 2026. 
 

• Computability in Europe (CiE 2026), Trier, Germany, 27-31 July 2026.  
 

• ISEP Webinars on Novel Teaching Methodologies- https://www.isep.ipp.pt/Page/View-
Page/ISEP_Seminars 
 

• Seminars of the Systems and Control Group. 
 

• Systems and Control Group Workshop 2026. 
 

 
 
Conference Participation in 2026 
 
 The group members plan to participate in at least 21 conferences, including the following: 
 

• Advances on Time Scales and related topics, Universidade Estadual de Campinas, Campinas, 
São Paulo, Brazil, 18-22 May 2026. 

• Scicade 2026 Conference, Edinburgh, Scotland, June 29–July 3, 2026. 
• 15th AIMS conference on Dynamical Systems, Differential Equations and Applications, 

University of Athens, Greece, 6-10 July 2026. 
• Foundations of Computational Mathematics (FoCM 2026), Vienna, Austria, 8-18 July 2026. 
• European Conference of Mathematical and Theoretical Biology, Austria, 13-17 July 2026. 
• International Conference on Nonlinear Science and Complexity, Thessaloniki, Greece, 14-17 

July 2026. 
• 57th Annual Iranian Mathematics Conference, University of Tabriz, Iran,  August 31-

September 3, 2026. 
• Mathematics for Resilient Futures: Climate, Health and Industry, ACIAM 2026, University 

of Thomas Sankara, Ouagadougou, Burkina Faso, 5 - 9 October 2026 



International Collaboration during 2026 

• Agnieszka Malinowska, Bialystok University of Technology, Poland. 
• Andrzej Ruszewski, Bialystok University of Technology, Poland. 
• António Miguel Armando, Mozambique. 
• Cristobal Rojas, Pontificia Universidad Catolica, Chile. 
• Ewa Girejko, Bialystok University of Technology, Poland. 
• Guillaume Cantin, University of Nantes, France. 
• Hanaa Zitane, Morocco. 
• Javier López-Pedrares, University of Vigo and University of Santiago de Compostela, 

Spain. 
• Julia Lieb, TU Ilmenau, Germany. 
• M. Elena Vázquez-Cendón, University of Santiago de Compostela, Spain. 
• Margreta Kuijper, University of Melbourne, Australia. 
• Mathieu Sablik, Université Paul Sabatier, France. 
• Rachid Ouifki, South Africa. 
• Segun I. Oke, USA. 
• Vasco Brattka, Universität der Bundeswehr München, Germany. 

 
 
Projects going on in 2026 
 

• Carla Pinto: VISTA - https://eve-vista.eu/ 
 

• Carla Pinto: LEAD - Life Skills for Employability in the Age of Digitalization, ERASMUS-
EDU-2025-CBHE-STRAND-1. 

 
• Cristiana Silva and Delfim F.M. Torres: “Mathematical Modelling of Multi-scale Control 

Systems: applications to human diseases (CoSysM3)”, 2022.03091.PTDC 
(https://doi.org/10.54499/2022.03091.PTDC) End-date 28-02-2026. 

 
Application to new projects in 2026 
 

• Carla Pinto: Erasmus+ 
 
 
Scientific visits to be carried in 2026 
 

• Delfim F. M. Torres: African Institute for Mathematical Sciences (AIMS), Senegal. 
 

• Natália Martins: Bialystok University of Technology, Poland. 
 

• Ricardo Almeida: Bialystok University of Technology, Poland. 
 
 
 
Scientific visits to be received in 2026 
 

• Andrzej Ruszewski, Bialystok University of Technology, Poland. 
• Agnieszka Malinowska, Bialystok University of Technology, Poland. 
• Ewa Girejko, Bialystok University of Technology, Poland. 



• Guillaume Cantin, University of Nantes, France. 
• Luís Machado, University of Trás-os-Montes and Alto Douro, Portugal. 
• Two mathematicians from University of Moulay Ismail, FST Errachidia, Morocco, winners 

of 1st and 2nd Delfim Torres Prize to PhD students. 
 
 
Outreach Activities for 2026 
 

• Mathematics of Traditional Games in North of Mozambique, work by António Miguel 
Armando, Evaristo Domingos UAILA, and Delfim F. M. Torres.  

 
 
 
 
Aveiro, December 31, 2025 
 
 
Natália Martins (Scientific Group Leader) 
 
Ricardo Pereira (Secretary) 
 
 
 


