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CIDMA–Relatório de atividades de 2025

O relatório de atividades do CIDMA de 2025 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



Algebra and Geometry Group

Important: All Report to be Written in English

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo: 

Please write your report here

2.1. Sumário (em inglês)  [automatic]

2.2. Resumo dos trabalhos 

Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 
De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório.

Max 1000 characters with space

Please write your report here (Max 1000 characters with space)
McEliece-type public key cryptosystem with GRS and a quasi-cyclic structure

Number of solutions of certain exponential diophantine equations involving generalized Fermat 
numbers

Relation between classic hypergeometric series identities and their motivic incarnations

Non-existence of solutions to the generalized Fermat equation x^5+y^3=z^p, first proven case with 
three different odd exponents

An upper bound for eigenvalues of the Laplacian matrix of a graph, necessary/sufficient conditions 
for this bound to be attained

Hybrid partial type theory

New approach to modal semantics, different worlds in the same model can follow different logics

Cauchy completeness of normed categories

Parabolic induction for affine type A Soergel bimodules

GeoGebra applets for exploring geometry concepts and applications

Improvements to the SPATRIX game

Development of the ClosestCare project and of some functionalities of AstroEntry

Development of an analyser of reconfigurable structures and a python lybrary of lattices



2.3. Desvios dos trabalhos face à proposta aprovada

No caso de se terem registado desvios face ao programa de trabalho aprovado, incluindo a sua 
calendarização, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos. 

No caso de se terem observado dificuldades na execução do plano de trabalhos aprovado, solicita-se
a identificação e descrição das referidas dificuldades, bem como a forma de as ultrapassar / como 
foram ultrapassadas. 

Max 750 characters with space 

Please write your report here (Max 750 characters with space)
Regarding the thematic line “Geometrix”, following the short budget, many planned initiatives had 
to be significantly scaled back. The development of digital tools to support educational resources 
for mathematics teachers across distinct educational levels was drastically reduced. 

2.4. Equipa de Investigação [automatic]

2.5. Orçamento

Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 
investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 
aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

• Demonstration: 15 770,68€;

• Consultants: 2 629,20€

• Missions: 12 012,96€

• Goods and Services: 2 231.96€

Regarding the thematic line “Geometrix”:

Human Resources

Grant /Type Tasks Duration (months) Valor €

Daniela Dias BI Informatics component of

GEOMETRIX Activities

8 8 327,84

It is worth mentioning that, due to the limited budget, we were unable to recruit additional research fellows.

3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 
apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 
nem teses que ainda não tenham sido discutidas. 



Please Add The Numbers of Your Group in the Table Below, Column Realizados 

3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Propostos Realizado 
anterior Realizados Total 

realizado
% de 
execução

A - Publicações

Livros 0 0 n.a.

Artigos em revistas internacionais 0 0 n.a.

Artigos em revistas nacionais 0 0 n.a.

B - Comunicações
Comunicações em encontros científicos
internacionais 0 0 n.a.

Comunicações em encontros científicos
nacionais 0 0 n.a.

C - Relatórios 0 0 n.a.

D - Organização de seminários e 
conferências 0 0 n.a.

E - Formação avançada

Teses de Doutoramento 0 0 n.a.

Teses de Mestrado 0 0 n.a.

Outras 0 0 n.a.

F - Modelos 0 0 n.a.

G - Aplicações computacionais 0 0 n.a.

H - Instalações piloto 0 0 n.a.

I - Protótipos laboratoriais 0 0 n.a.

J - Patentes 0 0 n.a.

K - Publicações científicas em 
domínios científicos enquadráveis na 
RIS3

0 0 n.a.

L - Patentes EPO 0 0 n.a.

M - Outros

0 0 n.a.

0 0 n.a.

0 0 n.a.



N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, do
nº 1, da cláusula 2ª do Contra

0 0 n.a.

4. Publicações e outras ações públicas de disseminação dos resultados do projeto

4.1. Publicações de 2025 [Reference + URL]

Please give here the List of Publications following the APA style in the following 
site:
https://citation.crosscite.org/ 

that converts automatically any DOI to the APA format.

Almeida, P., Beltrá, M., & Napp, D. (2025). Superregular Matrices over Finite Fields. Mathematics,
13(7), 1091. https://doi.org/10.3390/math13071091

Golfieri Madriaga, F., Pacetti, A., & Villagra Torcomian, L. (2025). On endomorphism algebras of 
$\textup{GL}_{2}$-type abelian varieties and Diophantine applications. Revista Matemática 
Iberoamericana, 41(5), 1897–1924. https://doi.org/10.4171/rmi/1556

Uruburu, N. M., Pacetti, A., & Vendramin, L. (2025). On computing finite index subgroups of 
PSL2( ). Journal of Algebra and Its Applications, 24(09). ℤ
https://doi.org/10.1142/s0219498825502159

Guedes de Oliveira, A., & Duarte, R. (2025). Reflexões sobre uma Construção de Dudeney. Gazeta 
de Matemática, 206, 24-29. https://gazeta.spm.pt/fichaartigo?id=1728

Clementino, M. M., & Prezado, R. (2025). Effective descent morphisms of ordered families. 
Quaestiones Mathematicae, 1–16. https://doi.org/10.2989/16073606.2025.2474091 

Lucatelli Nunes, F., Prezado, R., & Vákár, M. (2025). Free extensivity via distributivity. Portugaliae
Mathematica, 82(1), 177–204. https://doi.org/10.4171/pm/2129

Abbadini, M., & Hofmann, D. (2025). Barr-coexactness for metric compact Hausdorff spaces. 
Theory and Applications of Categories, 44, 196–226. https://doi.org/10.70930/tac/9suljz7r

Clementino, M. M., Fitas, C., & Hofmann, D. (2025). A variety of co-quasivarieties. Topology and 
Its Applications, 372, 109226. https://doi.org/10.1016/j.topol.2025.109226

Clementino, M. M., Hofmann, D., & Tholen, W. (2025). Cauchy convergence in V-normed 
categories. Advances in Mathematics, 470, 110247. https://doi.org/10.1016/j.aim.2025.110247

Goncharov, S., Hofmann, D., Nora, P., Schröder, L., & Wild, P. (2025). Identity-Preserving Lax 
Extensions and Where to Find Them. In O. Beyersdorff, M. Pilipczuk, E. Pimentel, & N. K. Thắng 
(Eds.), LIPIcs, Volume 327, STACS 2025 (No. 40; Vol. 327, p. 40:1-40:20). Schloss Dagstuhl – 
Leibniz-Zentrum für Informatik. https://doi.org/10.4230/LIPICS.STACS.2025.40

https://citation.crosscite.org/
https://doi.org/10.4230/LIPICS.STACS.2025.40
https://doi.org/10.1016/j.aim.2025.110247
https://doi.org/10.1016/j.topol.2025.109226
https://doi.org/10.70930/tac/9suljz7r
https://doi.org/10.4171/pm/2129
https://gazeta.spm.pt/fichaartigo?id=1728
https://doi.org/10.1142/s0219498825502159
https://doi.org/10.4171/rmi/1556
https://doi.org/10.3390/math13071091


Goncharov, S., Hofmann, D., Nora, P., Schröder, L., & Wild, P. (2025). Relators and Notions of 
Simulation Revisited. In 2025 40th Annual ACM/IEEE Symposium on Logic in Computer Science 
(LICS) (pp. 776–789). 2025 40th Annual ACM/IEEE Symposium on Logic in Computer Science 
(LICS). IEEE. https://doi.org/10.1109/lics65433.2025.00064

Bortolossi, H., Breda, A., & Costa, L. (2025). Matemática e Português: Variações Luso-Brasileiras e
Algumas Propriedades Estatísticas da Língua Portuguesa. Revista Professor de Matemática On 
Line, 13(15). https://doi.org/10.21711/2319023x2025/pmo1315

Santos, J. M. D. S. D., Silveira, A. R. P., Breda, A. M. R. D. A., Saimon, M., & Lavicza, Z. (2025). 
Empowering Mozambican educators: Overcoming technological challenges to implement STEAM 
education. International Journal of Educational Research Open, 9, 100481. 
https://doi.org/10.1016/j.ijedro.2025.100481

Dos Santos, J. M. D. S., Silveira, A. P. R., Breda, A. M. R. d’Azevedo, & Lavicza, Z. (2025). 
Challenges in Science, Technology, Engineering, Arts, and Mathematics Education in Cape Verde: 
A Study of a Mathematics Teacher Training Project. Education Sciences, 15(1), 81. 
https://doi.org/10.3390/educsci15010081

Abar, C. A. A. P., Dos Santos, J. M. D. S., D’Azevedo Breda, A. M. R., & Lavicza, Z. (2025). 
Automatic Feedback in Mathematics Education: A Pathway to Robotics and Computational 
Thinking. Acta Scientiae, 27(2). https://doi.org/10.17648/acta.scientiae.8240

Dos Santos, J. M. D. S., Silveira & A. P. R., Breda, A. M. R. d. (2025). Developing Continu-ous 
Families of Monohedral Spherical Tilings with GeoGebra: Mathematical Theory and Edu-cational 
Practice. The Electronic Proceedings of the 30th ATCM. Published by Mathematics and 
Technology, LLC. ISSN 1940-4204 . https://atcm.mathandtech.org/EP2025/invited.html

Breda, A., Cruz, C. (2025). Assessing Children’s Probabilistic and Creative Thinking in a Non-
Formal Learning Context. World Academy of Science, Engineering and Technology, Open Science 
Index 219, International Journal of Educational and Pedagogical Sciences, 19(3), 159 - 164. 
https://publications.waset.org/10014012/assessing-childrens-probabilistic-and-creative-thinking-in-
a-non-formal-learning-context

Cruz, C., Breda, A. (2025). Philosophical Inquiry from Children´s Literature: Multidimensional 
Thinking. World Academy of Science, Engineering and Technology, Open Science Index 221, 
International Journal of Educational and Pedagogical Sciences, 19(5), 281 - 288. 
https://publications.waset.org/10014085/philosophical-inquiry-from-childrens-literature-
multidimensional-thinking

Breda, A. M. R. D., & Cruz, C. M. N. da. (2025). Interdisciplinarity in Mathematics Education: 
Teachers’ Comfort, Perceived Relevance, and Professional Development Needs for Quality 
Education. Journal of Lifestyle and SDGs Review, 5(10), e7951. https://doi.org/10.47172/2965-
730X.SDGsReview.v5.n10.pe07951

Cruz, C. M. N. da, & Breda, A. M. R. D. (2025). The Emergence of Soft Skills from Children’s 
Literature: a Proposal to Promote Quality Education. Journal of Lifestyle and SDGs Review, 5(9), 
e7950. https://doi.org/10.47172/2965-730X.SDGsReview.v5.n09.pe07950

Gomes, T., Cruz, C., & Santiago, A. (2025). Onde, quando e como: um projeto interdisciplinar com 
crianças do 1.º CE, envolvendo Educação Financeira. In V. Santos, S. Brito-Costa, S. Gonçalves, S.-

https://doi.org/10.47172/2965-730X.SDGsReview.v5.n09.pe07950
https://doi.org/10.47172/2965-730X.SDGsReview.v5.n10.pe07951
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https://publications.waset.org/10014085/philosophical-inquiry-from-childrens-literature-multidimensional-thinking
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https://publications.waset.org/10014012/assessing-childrens-probabilistic-and-creative-thinking-in-a-non-formal-learning-context
https://atcm.mathandtech.org/EP2025/invited.html
https://doi.org/10.1109/lics65433.2025.00064


N. Moral-Sánchez, F., & Martins (2025). Práticas Educativas: Ensino e Aprendizagem de 
Matemática Elementar (Vol. I). (1.ª Ed.). InED - Centro de Investigação & Inovação em Educação. 
ISBN: 987-989-36572-1-8. http://hdl.handle.net/10400.26/59616

Garcia, A., Cruz, C., & Martins, N. (2025). Características do pensamento algébrico: um estudo 
com alunos do 3.º ano do 1.º CEB. In V. Santos, S. Brito-Costa, S. Gonçalves, S.-N. Moral-Sánchez,
F., & Martins (2025). Práticas Educativas: Ensino e Aprendizagem de Matemática Elementar (Vol. 
I). (1.ª Ed.). InED - Centro de Investigação & Inovação em Educação. ISBN: 987-989-36572-1-8. 
http://hdl.handle.net/10400.26/59616

Breda d’Azevedo, A., & Catalano, D. A. (2025). Orientability versus pseudo-orientability. Ars 
Mathematica Contemporanea. https://doi.org/10.26493/1855-3974.3550.24e

Clementino, M. M., & Rodelo, D. (2025). A note on Mal’tsev objects. Portugaliae Mathematica, 
82(1), 71–90. https://doi.org/10.4171/pm/2125

Clementino, M. M., & Rodelo, D. (2025). Enriched aspects of calculus of relations and 2-
permutability. Journal of Algebra and Its Applications. https://doi.org/10.1142/s0219498826502336

Software Engineering and Formal Methods. SEFM 2024 Collocated Workshops. (2025). In J. 
Proença, R. Fervari, M. A. Martins, R. Kahle, & G. Pluck (Eds.), Lecture Notes in Computer 
Science. Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-94748-3

Manzano, M., Huertas, A., Blackburn, P., Martins, M., & Aranda, V. (2025). Hybrid Partial Type 
Theory. The Journal of Symbolic Logic, 90(1), 321–363. https://doi.org/10.1017/jsl.2023.33

Campos, S., Figueiredo, D., Martins, M. A., & Santiago, R. (2025). Labeled fuzzy reactive graphs. 
Fuzzy Sets and Systems, 510, 109320. https://doi.org/10.1016/j.fss.2025.109320

Freire, A. R., & Martins, M. A. (2025). Modality across different logics. Logic Journal of the IGPL, 
33(3). https://doi.org/10.1093/jigpal/jzae082

Freire, A., Madeira, A., & Martins, M. A. (2025). Lattices for Many-Logics Modal Logic: 
Constructions and Representations. In Communications in Computer and Information Science (pp. 
32–46). Springer Nature Singapore. https://doi.org/10.1007/978-981-96-0354-1_3

Freire, A. R., Martins, M. A., & Madeira, A. (2025). The Institution of Many-Logics Modal Logic. 
In Lecture Notes in Computer Science (pp. 94–110). Springer Nature Switzerland. 
https://doi.org/10.1007/978-3-031-88930-1_5

Fervari, R., Figueiredo, D., & Martins, M. A. (2025). Graded Relation Updates in Modal Logic. In 
Lecture Notes in Computer Science (pp. 278–292). Springer Nature Switzerland. 
https://doi.org/10.1007/978-3-031-99536-1_17

Bayzid, L., Madeira, A., & A. Martins, M. (2025). A Function-Set Framework: General Properties 
and Applications to Modal Logic. Electronic Proceedings in Theoretical Computer Science, 430, 1–
7. https://doi.org/10.4204/eptcs.430.1

R. Freire, A., & A. Martins, M. (2025). Characterization of Lattice Properties Within Modal 
Extensions. Electronic Proceedings in Theoretical Computer Science, 430, 26–36. 
https://doi.org/10.4204/eptcs.430.3
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Software Engineering and Formal Methods. (2025). In A. Madeira & A. Knapp (Eds.), Lecture 
Notes in Computer Science. Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-
77382-2

Madeira, A., Oliveira, J. N., Proença, J., & Neves, R. (2025). Logic and Calculi for All on the 
occasion of Luís Barbosa’s 60th birthday. Journal of Logical and Algebraic Methods in 
Programming, 143, 101023. https://doi.org/10.1016/j.jlamp.2024.101023

Cunha, J., Madeira, A., & Barbosa, L. S. (2025). Paraconsistent transition structures: compositional 
principles and a modal logic. Mathematical Structures in Computer Science, 35. 
https://doi.org/10.1017/s0960129525100170

Cunha, J., Madeira, A., & S. Barbosa, L. (2025). Paraconsistent Relations as a Variant of Kleene 
Algebras. Electronic Proceedings in Theoretical Computer Science, 421, 130–147. 
https://doi.org/10.4204/eptcs.421.8

Cunha, J., Madeira, A., & Barbosa, L. S. (2025). Specification of paraconsistent transition systems, 
revisited. Science of Computer Programming, 240, 103196. 
https://doi.org/10.1016/j.scico.2024.103196

Jain, M., Fernandes, V., & Madeira, A. (2025). Adding Concurrency to Quantum Dynamic Logic. In
Communications in Computer and Information Science (pp. 17–31). Springer Nature Singapore. 
https://doi.org/10.1007/978-981-96-0354-1_2

Iglesias, A., Figueiredo, D., & Madeira, A. (2025). An Exercise in Uppaal: Modelling the Circadian 
Clock of a Cyanobacteria. In Communications in Computer and Information Science (pp. 89–97). 
Springer Nature Singapore. https://doi.org/10.1007/978-981-96-0354-1_8

4.2. Websites gerados no contexto do projeto (opcional) 

Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com informação sobre o
mesmo, separados por vírgulas

https://astroentry.netlify.app/  ,    https://closestcare.vercel.app/en  ,    https://spatrix.pages.dev/  

4.3. Outras ações públicas (opcional) 

Identificação de outras ações públicas de disseminação de resultados do projeto, como sejam 
conferências, seminários, cursos, filmes, vídeos, programas em rádio e/ou televisão, newsletters, 
etc.

Geometrix Vídeo: https://www.youtube.com/live/WP2YFE08ZvA

Talks and seminars:

• R. Duarte,  “A family of regular integral graphs and its application to the $n$-Queens' 
graph” in Workshop on Optimization, Dynamics and Convex Analysis - WODCA 2025.

• R. Prezado. Preservation of effective descent morphisms, University of Coimbra, 16 
December 2025. 

https://www.youtube.com/live/WP2YFE08ZvA
https://spatrix.pages.dev/
https://closestcare.vercel.app/en
https://astroentry.netlify.app/
https://doi.org/10.1007/978-981-96-0354-1_2
https://doi.org/10.1016/j.jlamp.2024.101023
https://doi.org/10.1007/978-3-031-77382-2
https://doi.org/10.1007/978-3-031-77382-2


• R. Prezado. Preservation of effective descent morphisms, University of Cape Town, 25 
November 2025.

• R. Prezado. Preservation of effective descent morphisms, Stellenbosch University, 20 
November 2025.

• R. Prezado. Precategory actions and descent, Categorical Aspects of Differential and 
Difference Galois Theory, Queen Mary University of London, United Kingdom, 3 
September, 2025.

• R. Prezado. Unified approach to pointfree T0-spaces, International Category Theory 
Conference 2025 (CT2025), parallel session, Masaryk University 17 July, 2025.

• R. Prezado, Lifting of monotone-light factorisations, University of Manchester, 10 June 
2025.

• R. Prezado, Lifting of monotone-light factorisations, Algebra and Geometry Group Seminar
CIDMA, Universidade de Aveiro, 30 May 2025.

• R. Prezado, Local-to-global principles, CIDMA 2025 Annual Meeting, University of 
Aveiro, 20 January 2025.

• A. Pacetti, Langlands Program and Applications, Geometry and physics seminar, 4th of 
June 2025, University of Lisbon.

• A. Pacetti, Rank 2 hypergeometric motives, Workshop on explicit Arithmetic Geometry, 
ICTP, 10th of July of 2025.

• A. Pacetti, Hypergeometric motives and Diophantine equations, Mathematical Congress of 
the Americas 2025, Miami, 24th of July of 2025.

• A. Pacetti, K-variedades y Representaciones de Galois, VIII Encuentro Regional de Teoría 
de Números, La Paloma (Uruguay), 27th of October of 2025.

• M.A. Martins, Partiality in First-Order Hybrid Logic, Colóquio de Lógica, Sociedade 
Portuguesa de Lógica SPL, Instituto Superior Técnico, Universidade de Lisboa, 29 de maio 
de 2025.

• M.A. Martins, Partial Algebras and Logic. Polish Congress of Logic, Nicolaus Copernicus 
University in Torún, Polónia, 22 a 26 setembro, 2025.

• M.A. Mackaaij. Induction for extended affine type A Soergel bimodules from a maximal 
parabolic, Algebra Seminar, University of East Anglia, UK, 06/05/2025.

• M.A. Mackaaij. Induction for extended affine type A Soergel bimodules from a maximal 
parabolic”, Algebra Seminar, Uppsala University, Sweden, 27/05/2025.

• M.A. Mackaaij. Induction for extended affine type A Soergel bimodules from a maximal 
parabolic, XV Portuguese Category Theory Seminar, University of Aveiro, Portugal, 
12/09/2025.

• M.A. Mackaaij. Induction for categorical representations, Workshop of the Seminar on 
Representation Theory and Applications, University of Porto, Portugal, 14/11/2025.



• M.A. Mackaaij. Induction for categorical representations, seminar on Quantum Groups, 
Hopf Algebras and Monoidal Categories, University of Louvain-la-Neuve, Belgium, 
20/11/2025.

• D. Hofmann. Notions of Cauchy (co)completeness for normed categories. CT 2025 – 
International Category Theory Conference. Masaryk University, Brno, Czech Republic, 
July 13–19, 2025.

• D.Hofmann. Normed categories. University of Coimbra, Portugal, March 11, 2025.

• D. Rodelo, Ord-enriched Mal’tsev categories, 4 de Fevereiro de 2025, Université catholique
de Louvain, Bélgica.

• D. Rodelo, An object-wise approach to Categorical Algebra, Math Colloquium 
CIDMA/UAlg, 23 de Maio de 2025, Universidade do Algarve, Faro, Portugal.

• D. Rodelo, Ord-Mal’tsev categories, Category Theory 2025 (CT2025), 13 a 19 de Julho de 
2025, Masary University, Brno, República Checa.

• D. Rodelo, (Weakly) protomodular objects in unital categories, XV Portuguese Category 
Seminar, 11 a 12 de Setembro de 2025, Universidade de Aveiro, Aveiro, Portugal.

We participated in the organization of the following conferences and workshops (organization, 
scientific or program committee)

• Organization of an Euclidean Geometry activity during the Semana da Ciência e da 
Tecnologia 2025.

• IM’25 — 1st International Workshop on Inconsistency Measurement. Hagen- Germany, 23 
Setembro 23, 2025.

• DALÍ 2025 — Dynamic Logic: New Trends and Applications. Xi’an, Shaanxi Province, P. 
R. China; 20-21 outubro, 2025.

• REACTS’25—Second InternationalWorkshop on Reconfigurable Transition Systems: 
Semantics, Logics and Applications. Toledo-Spain, 10-11 novembro, 2025.

• CIE 2025 —Computability in Europe, Lisboa-Portugal, 14-18 Julho, 2025.
• 4th Portuguese Number Theory Meeting, Aveiro Summer School, University of Aveiro, 

September 1 – 5, 2025.
• XV Portuguese Category Seminar, Aveiro University, September 2025. 
• SEFM 2025- 23rd International Conference on Software Engineering and Formal Methods
• AILA2025 -The 5th International Conference on Artificial Inteligence Logic and 

Applications. August 16–17,  Xi’an Shiyou University, China.
• CALCO 2025- 11th Conference on Algebra and Coalgebra in Computer Science. June 16-

20, University of Strathclyde in Glasgow, UK



Complex and Hypercomplex Analysis Group

Important: All Report to be Written in English

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo:

Please write your report here
2.1. Sumário (em inglês)  [automatic]

2.2. Resumo dos trabalhos
Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 
De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório.

Max 1000 characters with space

In accordance with the working plan the group worked on hypercomplex analysis, including 
octonionic analysis, with respect to Dirac operators in the fractional setting and on manifolds. 
Spectral theory for Dirac operators and Dirichlet-Laplacian, in particular study of spectral minimal 
partitions (SMPs) as well as semi-groups generated by Dirac and Laplace-based Dirichlet-to-
Neumann operators on any compact graph were in focus. Reproducing kernel Hilbert and Krein 
spaces in our setting with applications to deep learning, as well as in magnetic detection electric 
impedance tomography were studied. This includes the study of trainable activation functions in the
context of different ANNs. Advances in the theory of multiple orthogonal polynomials, where 
integral and hypergeometric representation of classical multiple orthogonal polynomials are 
obtained and application to the theory of Markov chains. Furthermore, applications to 
combinatorics and numerical methods were also in considered.

Please write your report here (Max 1000 characters with space)
2.3. Desvios dos trabalhos face à proposta aprovada

Não há desvios



2.4. Equipa de Investigação [automatic]

2.5. Orçamento
Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 
investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 
aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

Max 750 characters with space

In order to achieve our aims most of the budget was used to support scientific visits of group 
members, including visits of PhD students, to centers such as INRIA or University College London,
as well as to invite visits of leading experts. Furthermore, the group made 19 oral presentations in 
international conferences of which more than half were paid by the budget.

To promote the inclusions of young researchers on the bachelor level two BIIs were attributed. 

3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 
apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 
nem teses que ainda não tenham sido discutidas.

Please Add The Numbers of Your Group in the Table Below, Column Realizados
3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Propostos Realizado 
anterior Realizados Total 

realizado
% de 
execução

A - Publicações
Livros 0 1 n.a.
Artigos em revistas internacionais 0 16 n.a.
Artigos em revistas nacionais 0 0 n.a.
B - Comunicações
Comunicações em encontros científicos
internacionais 0 19 n.a.

Comunicações em encontros científicos
nacionais 0 2 n.a.

C - Relatórios 0 0 n.a.
D - Organização de seminários e 
conferências 0 4 n.a.

E - Formação avançada
Teses de Doutoramento 0 1 n.a.
Teses de Mestrado 0 5 n.a.
Outras 0 2 n.a.
F - Modelos 0 0 n.a.
G - Aplicações computacionais 0 0 n.a.
H - Instalações piloto 0 0 n.a.



I - Protótipos laboratoriais 0 0 n.a.
J - Patentes 0 0 n.a.
K - Publicações científicas em 
domínios científicos enquadráveis na 
RIS3

0 0 n.a.

L - Patentes EPO 0 0 n.a.
M - Outros

0 0 n.a.
0 0 n.a.
0 0 n.a.

N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, do
nº 1, da cláusula 2ª do Contra

0 0 n.a.

4. Publicações e outras ações públicas de disseminação dos resultados do projeto

4.1. Publicações de 2025 [Reference + URL]

Please give here the List of Publications following the APA style in the following 
site:
https://citation.crosscite.org/

that converts automatically any DOI to the APA format.

Bernstein, S., & Faustino, N. (2025). Paley-Wiener Type Theorems Associated 
to Dirac Operators of Riesz-Feller type. Journal of Fourier Analysis and 
Applications, 31(4). https://doi.org/10.1007/s00041-025-10183-6
Branquinho, A., Díaz, J. E. F., Foulquié-Moreno, A., & Mañas, M. (2025). Uniform multiple 
orthogonal polynomials and Markov chains. Numerical 
Algorithms. https://doi.org/10.1007/s11075-025-02195-6

Branquinho, A., Foulquié-Moreno, A., & Rampazzi, K. (2025). Generalized semiclassical orthogonal 
polynomials on the unit circle: A Riemann–Hilbert perspective. Numerical 
Algorithms. https://doi.org/10.1007/s11075-025-02197-4

Branquinho, A., Díaz, J. E. F., Foulquié-Moreno, A., Mañas, M., & Wolfs, T. (2025). Integral and 
Hypergeometric Representations for Multiple Orthogonal Polynomials. International Mathematics 
Research Notices, 2025(12). https://doi.org/10.1093/imrn/rnaf168

https://citation.crosscite.org/
https://doi.org/10.1093/imrn/rnaf168
https://doi.org/10.1007/s11075-025-02197-4
https://doi.org/10.1007/s11075-025-02195-6
https://doi.org/10.1007/s00041-025-10183-6


Branquinho, A., Díaz, J. E. F., Foulquié-Moreno, A., & Mañas, M. (2025). Bidiagonal factorization of 
the recurrence matrix for the Hahn multiple orthogonal polynomials. Linear Algebra and Its 
Applications, 721, 5–25. https://doi.org/10.1016/j.laa.2024.03.033

Branquinho, A., Foulquié-Moreno, A., Pérez, T. E., & Piñar, M. A. (2025). Lax-type pairs in the theory
of bivariate orthogonal polynomials. Linear Algebra and Its Applications, 721, 219–
239. https://doi.org/10.1016/j.laa.2024.03.020

Branquinho, A., Díaz, J. E., Foulquié-Moreno, A., & Mañas, M. (2025). Finite Markov chains and 
multiple orthogonal polynomials. Journal of Computational and Applied Mathematics, 463, 
116485.

Cerejeiras, P., Kähler, U., & Legatiuk, D. (2025). Script Geometry: Categorical Perspective 
and a Connection to Exterior Calculus FEM. Complex Analysis and Operator Theory, 19(4). 
https://doi.org/10.1007/s11785-025-01708-4

Düfel, M., Kennedy, J. B., Mugnolo, D., Plümer, M., & Täufer, M. (2025). On the spectrum of infinite 
quantum graphs. Analysis and Mathematical Physics, 15(6). https://doi.org/10.1007/s13324-025-
01131-0

Faustino, N., & Marques, J. (2025). Decay Estimates for Space-time Fractional 
Equations with Structural Damping and Nonlinear Memory. In Trends in Mathe-
matics (pp. 295–307). Springer Nature Switzerland. https://doi.org/
10.1007/978-3-031-77050-0_22
Faustino, N. (2025). On Discrete Conjugate Harmonic Functions in 
Hypercomplex Analysis. Complex Analysis and Operator Theory, 19(5). 
https://doi.org/10.1007/s11785-025-01727-1

Faustino, N., Ferreira, M., Kähler, U.,  & Vieira, N. (2025)  International Conference on Hypercomplex
Analysis and its Applications - Book of the Extended Abstracts of the International Conference Celebrating
Paula Cerejeiras' 60th Birthday, Trends in Mathematics, Research Perspectives Ghent Analysis and PDE
Center,  Birkhäuser,  Basel,  ISBN  978-3-031-86857-3,  ISBN  978-3-031-86858-0  (eBook)
https://doi.org/10.1007/978-3-031-86858-0

Ferreira, M., Hartmann, S., & Morais, J. (2025).  Gabor frames in quaternionic analysis: a transition from
Euclidean  to  hyperbolic  structures.  Banach  Journal  of  Mathematical  Analysis,  19(4).
https://doi.org/10.1007/s43037-025-00453-2

Ferreira, M. & Morais, J. (2025) Quaternion Hyperbolic Transforms of the Fourier Type: An Overview, N.
Faustino, M. Ferreira, U. Kähler, N. Vieira (eds.), International Conference on Hypercomplex Analysis and
its Applications - Book of  Extended Abstracts of the International Conference Celebrating Paula Cerejeiras'
60th Birthday,  Trends in  Mathematics,  Research Perspectives  Ghent  Analysis  and PDE Center,  43-52,
Birkhäuser, Basel, ISBN 978-3-031-86857-3.

https://doi.org/10.1007/978-3-031-86858-0

Freitas, P., & Kennedy, J. (2025). On domain monotonicity of Neumann eigenvalues of convex 
domains. Proceedings of the American Mathematical Society. https://doi.org/10.1090/proc/17394

https://doi.org/10.1090/proc/17394
https://doi.org/10.1007/978-3-031-86858-0
https://doi.org/10.1007/978-3-031-86858-0
https://doi.org/10.1007/s11785-025-01727-1
https://doi.org/10.1007/978-3-031-77050-0_22
https://doi.org/10.1007/978-3-031-77050-0_22
https://doi.org/10.1007/s13324-025-01131-0
https://doi.org/10.1007/s13324-025-01131-0
https://doi.org/10.1016/j.laa.2024.03.020
https://doi.org/10.1016/j.laa.2024.03.033


Kennedy, J. B., & Ribeiro, J. P. (2025). Cheeger cuts and Robin spectral minimal partitions of metric 
graphs. Journal d’Analyse Mathématique. https://doi.org/10.1007/s11854-025-0419-7

Lima, H. (2025). Bidiagonal matrix factorisations associated with symmetric multiple orthogonal 
polynomials and lattice paths. Numerical Algorithms. 
https://doi.org/10.1007/s11075-025-02093-x

Martins, D., Vieira, N., Slavov, T., & Georgieva, P. (2025). Bessel-type Activation Functions in Neural
Networks. Procedia Computer Science, 264, 115–124. https  :  //doi.org/10.1016/j.procs.2025.07.123  

Vieira, N., Freitas, F., Figueiredo, R., & Georgieva, P. (2025). Hypergeometric Functions as Activation
Functions:  The  Particular  Case  of  Bessel-Type  Functions.  Mathematics,  13(14),  2232.
https://doi.org/10.3390/math1314  2  232  

4.2. Websites gerados no contexto do projeto (opcional)
Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com informação sobre o
mesmo, separados por vírgulas

Please write here if you wish

27th European Intensive Course on Complex Analysis, its Generalizations and Applications, 24-
28/03/2025, University of Aveiro, Portugal, 
https://sweet.ua.pt/pceres/Complex2025/Webpage/EICourse.html

22rd Annual Workshop on Applications and Generalizations of Complex Analysis, 28-29/03/2025, 
University of Aveiro, Portugal, https://sweet.ua.pt/pceres/Complex2025/Webpage/Workshop.html

NTQO 2025: https://sites.google.com  /  view/ntqo-2025  

4.3. Outras ações públicas (opcional)
Identificação de outras ações públicas de disseminação de resultados do projeto, como sejam 
conferências, seminários, cursos, filmes, vídeos, programas em rádio e/ou televisão, newsletters, 
etc.

Please write here if you wish

https://sites.google.com/view/ntqo-2025
https://sweet.ua.pt/pceres/Complex2025/Webpage/Workshop.html
https://sweet.ua.pt/pceres/Complex2025/Webpage/EICourse.html
https://doi.org/10.3390/math13142232
https://doi.org/10.1016/j.procs.2025.07.123
https://doi.org/10.1007/s11075-025-02093-x
https://doi.org/10.1007/s11854-025-0419-7


Functional Analysis and Applications Group 2025 Report

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo: Functional Analysis and Applications Group

2.1. Sumário (em inglês)  [automatic]

2.2. Resumo dos trabalhos
Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 
De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório.

TOTAL of 996 < 1000 characters (with spaces)

Existence (including multiplicity), boundedness, regularity, and stability of 
solutions to classes of differential eqs (and quasilinear elliptic systems), and 
BVPs (also for the fractional p-Laplacian and multivalued perturbations).

New convolutions, integral transforms, and uncertainty principles. 

Boundedness of fractional integral operators in non-standard Kato-
Stummel spaces.

Acoustic scattering by general scatterers, including fractal ones.

Exponential decay of correlations for hyperbolic flows. Topological dynamics of 
impulsive semiflows. Variational principles for semigroup actions. 

Analysis of viscoelastic incompressible fluids governed by the Kelvin-Voigt eqs. 
Solutions for the generalised Navier-Stokes-Voigt eqs.

Dirac factorisation on the Hilfer time-fractional telegraph eq. 

Belief propagation. New algorithms for benchmarking and for AI, via 
generalized entropy. Predictive and prescriptive approaches. Real applications 
to Epidemiology, Manufacturing, Medicine, and Logistics.



2.3. Desvios dos trabalhos face à proposta aprovada
No caso de se terem registado desvios face ao programa de trabalho aprovado, incluindo a sua 
calendarização, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

No caso de se terem observado dificuldades na execução do plano de trabalhos aprovado, solicita-se 
a identificação e descrição das referidas dificuldades, bem como a forma de as ultrapassar / como 
foram ultrapassadas.

Max 750 characters with space

The finishing of the project of writing an introductory book on the Theory of 
Function Spaces (by A. Almeida and A. Caetano) was once again postponed, due 
to lack of time.

2.4. Equipa de Investigação [automatic]

2.5. Orçamento
Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 
investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 
aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

Max 750 characters with space

The  budget  executed  by  FAA  Group  was  covered  by  activities  such  as 
participation in international meetings, travel for work with external co-authors, 
organization of conferences, and consultants/co-authors who visited CIDMA.



3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 
apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 
nem teses que ainda não tenham sido discutidas.

3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Propostos
Realizado 
anterior

Realizados
Total 
realizad
o

% de 
execuçã
o

A - Publicações
Livros 0 n.a.
Artigos em revistas internacionais 28 n.a.
Artigos em revistas nacionais 0 n.a.
B - Comunicações
Comunicações em encontros 
científicos internacionais

25 n.a.

Comunicações em encontros 
científicos nacionais

13 n.a.

C - Relatórios 0 n.a.
D - Organização de seminários e 
conferências

5 n.a.

E - Formação avançada
Teses de Doutoramento 2 n.a.
Teses de Mestrado 10 n.a.
Outras 0 n.a.
F - Modelos 0 n.a.
G - Aplicações computacionais > 4 n.a.
H - Instalações piloto 1 n.a.
I - Protótipos laboratoriais 3 n.a.
J - Patentes 0 n.a.
K - Publicações científicas em 
domínios científicos enquadráveis 
na RIS3

0 n.a.

L - Patentes EPO 0 n.a.
M - Outros

0 n.a.
N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, 
do nº 1, da cláusula 2ª do Contra

0 n.a.

4. Publicações e outras ações públicas de disseminação dos resultados do 
projeto



4.1. Publicações de 2025 [Reference + URL]: 

28 Papers in International Journals 
 

● Aderyani, S. R., Castro, L. P., Saadati, R., & Park, C. (2025). Aggregated multi-stability for 

a class of $\mathfrak {J}$-Hilfer fractional differential equations via Mittag-Leffler and 
hypergeometric type functions. Afrika Matematika, 36(1). https://doi.org/10.1007/s13370-
025-01245-5

● Addo, E., Brochado, Â. F., & Rocha, E. M. (2025). Diagnostic and Prescriptive Insights 

through XGBoost, SHAP and Differential Evolution: Application to Last-Mile Delivery in 
Portugal. https://doi.org/10.1109/amlds63918.2025.11159384

● Aizicovici, S., Papageorgiou N. S. & Staicu V. (2025). Parametric nonlinear 

nonhomogeneous singular problems with an indefinite perturbation, Libertas Math. (n.s.),  
45(2025),n. 1,1-22 https://system.lm-ns.org/index.php/lm-ns/article/view/1495; 
http://dx.doi.org/10.14510%2Flm-ns.v0i0.1495

● Almeida, A., & Rafeiro, H. (2025). Fractional integral operators in variable exponent 

Stummel spaces with. Analysis and Mathematical Physics, 15(11). 
https://doi.org/10.1007/s13324-024-01006-w 

● Biś, A., Carvalho, M.  & Varandas, P. (2025) Variational principles and equilibrium states 

for group and semigroup actions, Studia Mathematica 285, 257-288. 
https://doi.org/10.4064/sm241212-11-4

● Bressan, A., Marchini, E. M., & Staicu, V. (2025). Optimally Controlled Moving Sets with 

Geographical  Constraints.  Milan  Journal  of  Mathematics,  93(1),  263–329. 
https://doi.org/10.1007/s00032-025-00419-x

● Brochado, Â. F.; Rocha, E. M., & Pimentel, C. (2025). A big data-driven system for smart 

continuous improvement. Discover Applied Sciences. http://dx.doi.org/10.1007/s42452-025-
07802-8.

● Caetano, A. M., Chandler-Wilde, S. N., Claeys, X., Gibbs, A., Hewett, D. P., & Moiola, A. 

(2025). Integral equation methods for acoustic scattering by fractals. Proceedings of the 
Royal Society A: Mathematical, Physical and Engineering Sciences, 481(2306). 
https://doi.org/10.1098/rspa.2023.0650

● Castro, L. P. (2025). On the solutions to a Riemann-Liouville fractional q-derivative 

boundary value problem. Fractional Calculus and Applied Analysis, 28(5), 2302–2332. 
https://doi.org/10.1007/s13540-025-00441-1

https://system.lm-ns.org/index.php/lm-ns/article/view/1495
https://doi.org/10.1109/amlds63918.2025.11159384
https://doi.org/10.1098/rspa.2023.0650
http://dx.doi.org/10.1007/s42452-025-07802-8
http://dx.doi.org/10.1007/s42452-025-07802-8
https://doi.org/10.1007/s00032-025-00419-x
https://doi.org/10.1007/s13324-024-01006-w
http://dx.doi.org/10.14510%2Flm-ns.v0i0.1495
https://doi.org/10.1007/s13370-025-01245-5
https://doi.org/10.1007/s13370-025-01245-5
https://doi.org/10.1007/s13540-025-00441-1
https://doi.org/10.4064/sm241212-11-4


● Castro, L. P., & Guerra, R. C. (2025). Multidimensional quadratic-phase Fourier transform 

and its uncertainty principles. Constructive Mathematical Analysis, 8 (1), 15-34. 
https://dergipark.org.tr/en/download/article-file/4165844 

● Castro, L. P., & Guerra, R. C. (2025). Uncertainty principles for the multidimensional 

quadratic-phase Fourier transform. Journal of Pseudo-Differential Operators and 
Applications, 16(3). https://doi.org/10.1007/s11868-025-00716-4 

● Castro, L. P., & Rojas, E. M. (2025). On the existence and stability of bounded solutions for 

a class of three-point boundary value problems of fractional type. AIMS Mathematics, 
10(9), 20909–20931. https://doi.org/10.3934/math.2025934 

● Castro, L. P., Tuan, N. M., & Tuan, T. (2025). Polyconvolutions and their applications to 

Fredholm and Barbashin-type integral equations. Quaestiones Mathematicae, 1–35. 
https://doi.org/10.2989/16073606.2025.2581633 

● Castro, L. P., & Simões, A. M. (2025). Stabilities of Ulam-Hyers type for a class of 

nonlinear fractional differential equations with integral boundary conditions in Banach 
spaces. Filomat, 39(2), 617–628. https://doi.org/10.2298/fil2502617c 

● Cirmi, G. R., D’Asero, S., Leonardi, S., Leonetti, F., Rocha, E., Staicu, V. (2025). Existence 

and boundedness of weak solutions to some vectorial Dirichlet problems. Nonlinear 
Analysis 254, 113751. https://doi.org/10.1016/j.na.2025.113751

● Costa, D., Costa, V. V., & Rocha, E. (2025). A new parametric information-gain criterion 

for tree-based machine learning algorithms. PeerJ Computer Science, 11, e3319. 
https://doi.org/10.7717/peerj-cs.3319

● Costa, V., Costa, D., & Rocha, E. M. (2025). A smart tool to unlock hidden insights in 

Industrial data by leveraging EDA, LLM, Conformal Prediction, and AutoML. Procedia 
Computer Science, 253, 2615–2624. https://doi.org/10.1016/j.procs.2025.01.321

● Costa, D., Pereira, D., Brochado, Â. F., & Rocha, E. M. (2025). Low-cost and non-intrusive 

human digital twin component for task and navigation tracking through pose estimation. 
CIRP Journal of Manufacturing Science and Technology, 61, 233–248. 
https://doi.org/10.1016/j.cirpj.2025.05.012

● Costa, D., Rocha, E. M., Costa, V., Rocha, M. M., & Marques, C. (2025). Edge-enabled 

distributed digital twins with embedded intelligence for smart aquaculture systems. Journal 
of Ambient Intelligence and Smart Environments. 
https://doi.org/10.1177/18761364251374713

https://doi.org/10.1177/18761364251374713
https://doi.org/10.1016/j.cirpj.2025.05.012
https://doi.org/10.1016/j.procs.2025.01.321
https://doi.org/10.7717/peerj-cs.3319
https://doi.org/10.2298/fil2502617c
https://doi.org/10.2989/16073606.2025.2581633
https://doi.org/10.3934/math.2025934
https://doi.org/10.1007/s11868-025-00716-4
https://dergipark.org.tr/en/download/article-file/4165844
https://doi.org/10.1016/j.na.2025.113751


● Daltro, D. & P. Varandas P. (2025), Exponential decay of correlations for Gibbs measures 

on attractors of Axiom A flows, Transactions of the American Mathematical Society 
378(11) 7515–7554 https://doi.org/10.1090/tran/9108

● de Oliveira, H.B., Khompysh, K., Shakir, A.G. (2025). Strong solutions for the Navier-

Stokes-Voigt equations with non-negative density. Journal of Mathematical Physics, 66(4), 
041506. https://doi.org/10.1063/5.0155335

● Fadhal, E., Raza, A., Rocha, E. M., Alfwzan, W. F., Rafiq, M., Ahmed, N., & Bilal, M. (2025). 

Dynamical analysis of scabies delayed epidemic model with second-order global stability. 
PLOS ONE, 20(4), e0319095. https://doi.org/10.1371/journal.pone.0319095

● Iannizzotto, A., Staicu, V., & Vespri, V. (2025). Multiple solutions for superlinear 

fractional p-Laplacian equations. Partial Differential Equations and Applications, 6(2). 
https://doi.org/10.1007/s42985-025-00316-3

● Kazmi, S. M., Rocha, E. M., Brochado, Â. F. (2025). Evaluation of seaport equipment 

performance using multi-directional efficiency analysis for sustainable logistics operations: 
a case from Portugal. Research in Transportation Business & Management. 
http://dx.doi.org/10.1016/j.rtbm.2025.101442

● Kumar, A., de Oliveira, H.B., Mohan, M.T. (2025). Existence and uniqueness of weak 

solutions for the generalized stochastic Navier-Stokes-Voigt equations. Journal of Statistical 
Physics, 192(9), 118. https://doi.org/10.1007/s10955-025-03500-2 

● Raza, A., Rocha, E. M., Al-Shamiri, M. M., Ahmed, N., Rafiq, M., Abd Elwahab, M. E., & 

Fadhal, E. (2025). Transmission dynamics of computer virus propagation model through 
delay effect demonstration. Journal of Mathematics, 2025(1). 
https://doi.org/10.1155/jom/9971453

● Raza, A., Ullah, A., Rocha, E. M., Baleanu, D., Taha, H. H., et al. (2025). Computational 

solutions of a delay-driven stochastic model for conjunctivitis spread. Computer Modeling 
in Engineering & Sciences, 144(3), 3433–3461. https://doi.org/10.32604/cmes.2025.069655

● Siqueira, J., Torres, M. J., & Varandas, P. (2025). Abundance of periodic orbits for typical 

impulsive flows, Journal of Differential Equations 448 (2025) 113703  
https://doi.org/10.1016/j.jde.2025.113703 

4.2. Websites gerados no contexto do projeto (opcional)
Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com informação sobre o 
mesmo, separados por vírgulas

https://doi.org/10.1063/5.0155335
https://doi.org/10.1016/j.jde.2025.113703
https://doi.org/10.32604/cmes.2025.069655
https://doi.org/10.1155/jom/9971453
http://dx.doi.org/10.1016/j.rtbm.2025.101442
https://doi.org/10.1007/s42985-025-00316-3
https://doi.org/10.1371/journal.pone.0319095
https://doi.org/10.1090/tran/9108
https://www.scopus.com/authid/detail.uri?authorId=7004475473
https://www.scopus.com/authid/detail.uri?authorId=7004475473
https://www.scopus.com/authid/detail.uri?authorId=7004475473
https://doi.org/10.1007/s10955-025-03500-2


---

4.3. Outras ações públicas (opcional)
Identificação de outras ações públicas de disseminação de resultados do projeto, como sejam 
conferências, seminários, cursos, filmes, vídeos, programas em rádio e/ou televisão, newsletters, 
etc.

Presentation of several computational products based on new scientific 
outcomes in the international exposition EXPO@SMW, integrated in the 
Singapore Maritime Week, March 2025 (by E. Rocha). 

The PhD thesis of Ângela Brochado, supervised by E. Rocha and C. Pimentel, 
received two best Phd Thesis prizes at specific events: (1) 8th European 
Conference on Industrial Engineering and Operations Management, Paris, July 
2025, the prize was supported by Boeing; (2) 48.º Colóquio da Qualidade, by 
the Portuguese Association for Quality, Açores, November 2025.



Gravitational Geometry and Dynamics Group

Important: All Report to be Written in English

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e 
Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI 
ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo:  
Gravitational Geometry and Dynamics Group
2.1. Sumário (em inglês)  [automatic]
2.2. Resumo dos trabalhos 
In 2025, the group carried out a broad and coherent research programme in 
gravitational physics, compact objects, and fundamental interactions. Key re-
sults include high-impact publications on black holes with scalar and vector 
hair, bosonic and Proca stars, nonlinear electrodynamics, accretion and rela-
tivistic fluids, gravitational waves, and tests of gravity using black hole images.
The group contributed to numerical relativity, analytical modelling, and ma-
chine-learning approaches, with applications ranging from strong-field gravity 
to cosmology and astrophysics. Results were disseminated through numerous 
invited and contributed talks, seminars, workshops, and international schools 
across Europe, the Americas, and online, reflecting strong international visibil-
ity, leadership in the field, and active collaboration within major scientific net-
works.
2.3. Desvios dos trabalhos face à proposta aprovada
No relevant deviation.
2.4. Equipa de Investigação [automatic]
2.5. Orçamento
The budget was executed according to plan. The main focus was on missions 
and demonstration of the results obtained by the group, both visiting 
collaborators and participating in international events; and the funding of 
consultants for scientific collaboration and invited seminars as well as event 
organization. 
3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o 
presente relatório. Devem apenas ser indicadas concretizações efetivas. Não 



incluir publicações submetidas para publicação, nem teses que ainda não 
tenham sido discutidas. 
3.1. Quadro de indicadores do projeto em 2025

Indicadores
de 
realização 
física

Propostos Realizado 
anterior Realizados Total 

realizado
% de 
execução

A - 
Publicaçõ
es
Livros 0 0 n.a.
Artigos em 
revistas 
internacion
ais

0 28 0 n.a.

Artigos em 
revistas 
nacionais

0 0 n.a.

B - 
Comunica
ções
Comunicaç
ões em 
encontros 
científicos 
internacion
ais

0 32 0 n.a.

Comunicaç
ões em 
encontros 
científicos 
nacionais

0 9 0 n.a.

C - 
Relatórios 0 0 n.a.
D - 
Organizaç
ão de 
seminário
s e 
conferênc
ias

0 5 0 n.a.

E - 
Formação
avançada
Teses de 
Doutorame
nto

0 0 n.a.

Teses de 
Mestrado 0 0 n.a.



Outras 0 0 n.a.
F - 
Modelos 0 0 n.a.
G - 
Aplicaçõe
s 
computaci
onais

0 0 n.a.

H - 
Instalaçõe
s piloto

0 0 n.a.

I - 
Protótipo
s 
laboratori
ais

0 0 n.a.

J - 
Patentes 0 0 n.a.
K - 
Publicaçõ
es 
científicas
em 
domínios 
científicos
enquadrá
veis na 
RIS3

0 0 n.a.

L - 
Patentes 
EPO

0 0 n.a.

M - 
Outros

0 0 n.a.
0 0 n.a.
0 0 n.a.

N - Nº de 
contratos 
de 
trabalho 
de acordo
com o 
previsto 
na alínea 
ii, do nº 
1, da 
cláusula 
2ª do 
Contra

0 0 n.a.



4. Publicações e outras ações públicas de disseminação dos 
resultados do projeto

4.1. Publicações de 2025 [Reference + URL]

[1] Akiyama, K. et al. (includes H. Olivares) (2025). Horizon-scale variability of 
M87* from 2017–2021 EHT observations. Astronomy & Astrophysics, 704, A91. 
[https://doi.org/10.1051/0004-6361/202555855]

[2] Ayzenberg, D. et al. (includes P. Cunha and H. Olivares) (2025). Fundamen-
tal physics opportunities with the next-generation Event Horizon Telescope. 
Living Reviews in Relativity, 28(1). 
[https://doi.org/10.1007/s41114-025-00057-0]

[3] Bea, Y., Casalderrey-Solana, J., Giannakopoulos, T., Jansen, A., Krippendorf, 
S., Mateos, D., Sanchez-Garitaonandia, M., & Zilhão, M. (2025). Spinodal Gravi-
tational Waves. Journal of High Energy Physics, 2025(11). 
[https://doi.org/10.1007/jhep11(2025)093]

[4] Bokulić, A. , & Herdeiro, C. A. R. (2025). Exact multiblack hole spacetimes in
Einstein-ModMax theory. Physical Review D, 111(6). 
[https://doi.org/10.1103/physrevd.111.064046]

[5] Bokulić, A., & Herdeiro, C. A. R. (2025). Generalised Harrison transforma-
tions and black diholes in Einstein-ModMax. Journal of High Energy Physics, 
2025(10). 
[https://doi.org/10.1007/jhep10(2025)091]

[6] Cunha, P. V. P.  (2025). Backreaction of perturbations around a stable light 
ring. Journal of Cosmology and Astroparticle Physics, 2025(05), 083. 
[https://doi.org/10.1088/1475-7516/2025/05/083]

[7] Cunha, P. V. P., Herdeiro, C. A. R., Radu, E., & Santos, N. M. (2025). Break-
ing the north-south symmetry: Dyonic spinning black holes with synchronized 
gauged scalar hair. Physical Review D, 111(4). 
[https://doi.org/10.1103/physrevd.111.044057]

https://doi.org/10.1103/physrevd.111.044057
https://doi.org/10.1088/1475-7516/2025/05/083
https://doi.org/10.1007/jhep10(2025)091
https://doi.org/10.1103/physrevd.111.064046
https://doi.org/10.1007/jhep11(2025)093
https://doi.org/10.1007/s41114-025-00057-0
https://doi.org/10.1051/0004-6361/202555855


[8] Dahale, R. et al. (includes H. Olivares) (2025). Origin of the ring ellipticity in 
the black hole images of M87*. Astronomy & Astrophysics, 699, A279. 
[https://doi.org/10.1051/0004-6361/202555235]

[9] de Paula, M. A. A., Lima Junior, H. C. D., Cunha, P. V. P., Herdeiro, C. A. R., & 
Crispino, L. C. B. (2025). Good tachyons, bad bradyons: Role reversal in 
Einstein-nonlinear-electrodynamics models. Physics Letters B, 866, 139513. 
[https://doi.org/10.1016/j.physletb.2025.139513]

[10] Fontbuté, J., Andrade, T., Luna, R., Bustillo, J. C., Morrás, G., Jaraba, S., 
García-Bellido, J., & Izquierdo, G. L. (2025). Numerical-relativity surrogate 
model for hyperbolic encounters of black holes: Challenges in parameter esti-
mation. Physical Review D, 111(4). 
[https://doi.org/10.1103/physrevd.111.044024]

[11] Goddi, C. et al. (includes H. Olivares) (2025). First polarization study of the
M87 jet and active galactic nuclei at submillimeter wavelengths with ALMA. As-
tronomy & Astrophysics, 699, A265. [https://doi.org/10.1051/0004-
6361/202554140]

[12] Guerrero, M., Campoy-Ordaz, A., Potting, R., & Gaug, M. (2025). Bounding 
anisotropic Lorentz invariance violation from measurements of the effective en-
ergy scale of quantum gravity. Physical Review D, 112(10). 
[https://doi.org/10.1103/k3xg-wkrc]

[13] Herdeiro, C. A. R. (2025). Same as ever: looking for (in)variants in the 
black holes landscape. General Relativity and Gravitation, 57(1). 
[https://doi.org/10.1007/s10714-025-03351-y]

[14] Herdeiro, C. A. R. (2025). Black holes in scalar multipolar universes. 
Physics Letters B, 860, 139160. 
[https://doi.org/10.1016/j.physletb.2024.139160]

[15] Herdeiro, C., & Radu, E. (2025). Gregory-Laflamme-type instability of bo-
son strings and related phases in D = 5 Kaluza-Klein theory. Journal of High En-
ergy Physics, 2025(8). 
[https://doi.org/10.1007/jhep08(2025)049]

https://doi.org/10.1007/jhep08(2025)049
https://doi.org/10.1016/j.physletb.2024.139160
https://doi.org/10.1007/s10714-025-03351-y
https://doi.org/10.1103/k3xg-wkrc
https://doi.org/10.1051/0004-6361/202554140
https://doi.org/10.1051/0004-6361/202554140
https://doi.org/10.1103/physrevd.111.044024
https://doi.org/10.1016/j.physletb.2025.139513
https://doi.org/10.1051/0004-6361/202555235


[16] Jaramillo, V., Núñez, D., Ruiz, M., & Zilhão, M. (2025). Full 3D nonlinear dy-
namics of charged and magnetized boson stars. Physical Review D, 111(2). 
[https://doi.org/10.1103/physrevd.111.024070]

[17] Liang, C., Herdeiro, C. A. R., & Radu, E. (2025). Bifurcations in bosonic 
stars: chains and rings from spherical solutions. Journal of High Energy Physics, 
2025(3). 
[https://doi.org/10.1007/jhep03(2025)119]

[18] Manojlović, N. , & Salom, I. (2025). Bethe states for the periodic inhomoge-
neous SO(3) spin chain. In V. Dobrev (Ed.),  Lie Theory and Its Applications in 
Physics. LT 2023. Springer Proceedings in Mathematics and Statistics, Vol. 473, 
283–296. 
[https://doi.org/10.1007/978-981-97-6453-2]

[19] Mariano, M. O., & Herdeiro, C. A. R. (2025). There and back again: Outspi-
raling motion in non-Kerr compact objects. Physical Review D, 112(12). 
[https://doi.org/10.1103/9713-l7bx]

[20] Moradi, H. , Yazdi, Y. K., & Zilhão, M. (2025). Fluctuations and correlations 
in causal set theory. Classical and Quantum Gravity, 42(4), 045017. 
[https://doi.org/10.1088/1361-6382/adacd4]

[21] Moreira, Z. S., Herdeiro, C. A. R., & Crispino, L. C. B. (2025). Spinning gen-
eralizations of Majumdar-Papapetrou multi-black-hole spacetimes: Light rings, 
lensing, and shadows. Physical Review D, 111(8). 
[https://doi.org/10.1103/physrevd.111.084002]

[22] Olivares Sánchez, H. R., Kocherlakota, P., & Herdeiro, C. A. R. (2025). 
GRMHD Simulations of Accretion Onto Exotic Compact Objects. In Springer Se-
ries in Astrophysics and Cosmology* (pp. 493–526). Springer Nature Singapore.

[https://doi.org/10.1007/978-981-97-8522-3_15]

[23] Palloni, G., Sanchis-Gual, N., Font, J. A., Herdeiro, C., & Radu, E. (2025). Ec-
centric mergers of binary Proca stars. Physical Review D, 112(10). 
[https://doi.org/10.1103/2jyb-p4js]

https://doi.org/10.1103/2jyb-p4js
https://doi.org/10.1007/978-981-97-8522-3_15
https://doi.org/10.1103/physrevd.111.084002
https://doi.org/10.1088/1361-6382/adacd4
https://doi.org/10.1103/9713-l7bx
https://doi.org/10.1007/978-981-97-6453-2
https://doi.org/10.1007/jhep03(2025)119
https://doi.org/10.1103/physrevd.111.024070


[24] Peshkov, I., Olivares, H., & Romenski, E. (2025). First-order hyperbolic for-
mulation of the teleparallel gravity theory. Physical Review D, 112(8). 
[https://doi.org/10.1103/jb23-c4pd]

[25] Ranjbar, R., Olivares-Sánchez, H. R., & Abbassi, S. (2025). Bondi-like Ac-
cretion Flow Dynamics: The Role of Gravitational Potential. The Astrophysical 
Journal, 992(1), 147. 
[https://doi.org/10.3847/1538-4357/ae032c]

[26] Ranjbar, R., & Olivares-Sánchez, H. R. (2025). General relativistic quasi-
spherical accretion in a dark matter halo. Astronomy & Astrophysics, 701, A27. 
[https://doi.org/10.1051/0004-6361/202554106]

[27] Röder, J. et al. (includes H. Olivares) (2025). A multifrequency study of 
sub-parsec jets with the Event Horizon Telescope. Astronomy & Astrophysics, 
695, A233. 
[https://doi.org/10.1051/0004-6361/202452600]

[28] Tseneklidou, D., Luna, R., Cerdá-Durán, P., & Torres-Forné, A. (2025). Pro-
toneutron star oscillations including accretion flows. Physical Review D, 
112(10). 
[https://doi.org/10.1103/b3ty-cr5g]

4.2. Websites gerados no contexto do projeto (opcional) 
Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com
informação sobre o mesmo, separados por vírgulas
http://gravitation.web.ua.pt/node/5428
Event: Celebrating Strong Gr@vity, Aveiro, Portugal, 25/11/2025

4.3. Outras ações públicas (opcional) 
Identificação de outras ações públicas de disseminação de resultados do 
projeto, como sejam conferências, seminários, cursos, filmes, vídeos, 
programas em rádio e/ou televisão, newsletters, etc. 

http://gravitation.web.ua.pt/node/5428
https://doi.org/10.1103/b3ty-cr5g
https://doi.org/10.1051/0004-6361/202452600
https://doi.org/10.1051/0004-6361/202554106
https://doi.org/10.3847/1538-4357/ae032c
https://doi.org/10.1103/jb23-c4pd


1. “Solving the Teukolsky equation with physics-informed neural networks”, in-
vited talk at the CIDMA Meeting, (January 20, 2025), https://sites.google.com/
view/cidma-meeting-2025/  (by Raimon Luna)

2. "Quasinormal Modes in Modified Gravity using Physics-Informed Neural Net-
works", invited seminar at CENTRA, Instituto Superior Técnico, (February 27, 
2025), https://centra.tecnico.ulisboa.pt/events/?id=1207  (by Raimon Luna)

3. “Stability of Black Holes with scalar or Proca hair”, Contributed talk at New-
FunFICO Meeting on compacts objects, shadows, and gravitational waves 2025,
University of Valencia.
https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html (b  y Jordan   
Nicoules  )  

4. “Stability of Black Holes with scalar or Proca hair: A (short) update”, Contrib-
uted talk at
XVIII Black Holes Workshop, Instituto Superior Técnico, Lisbon.
https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/ (b  y Jordan Nicoules  )  

5. “Primordial Gravitational Waves”, talk at Meeting “Celebrating Strong Grav-
ity”, Aveiro, Portugal, 25 Novembro 2025. (by Paulo Sá)

6. “A Scalar-Field Model for the Dark Side of the Universe”, Colóquios do 
CIDMA/UAlg:, Universidade do Algarve, 24 Abril 2025. (by Paulo Sá)

7. "Backreaction of perturbations around a stable light ring” , talk at the Black 
Holes Workshop, 19 December 2025, https://fisica.tecnico.ulisboa.pt/en/bhw-
xviii/ (by Pedro Cunha)

8. "Backreaction of perturbations around a stable light ring” Online talk for the 
Intercontinental Seminars on Gravity and Cosmology. 5th November 2025, (by 
Pedro Cunha)

9. "Backreaction of perturbations around a stable light ring” CENTRA seminar, 
Instituto Superior Técnico Lisboa, 10 April 2025, (by Pedro Cunha)

10."Dynamics of Hairy Black Holes", XV School of the Division of Gravitation 
and Mathematical Physics, Playa del Carmen, Mexico, 5 November 2025, (by 
Miguel Zilhão)

11."Dynamics of Hairy Black Holes", Instituto de Ciencias Nucleares, 
Universidad Nacional Autónoma de México (UNAM), Mexico City,  Mexico, 23 
October 2025, (by Miguel Zilhão)

https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/
https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/
https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/
https://centra.tecnico.ulisboa.pt/events/?id=1207
https://sites.google.com/view/cidma-meeting-2025/
https://sites.google.com/view/cidma-meeting-2025/


12. ”Exploring the Dynamics of Hairy Black Holes with Numerical Relativity", 
Crossroads in Strong Gravity: Challenges & Future Directions, University of 
Catania, Catania, Italy,  25 September 2025 (by Miguel Zilhão)

13."Dynamics of black holes and scalar fields", Dublin Institute for Advanced 
Studies (DIAS), Dublin, Ireland, 17 April 2025 (by Miguel Zilhão)

14.“Lagrangian reverse engineering for regular black holes”, XVIII Black Holes 
Workshop, Lisbon, Portugal; (by Ana Bokulic)

15.“Nonlinear electrodynamics in general relativity”, XV School of the Division 
of Gravitation and Mathematical Physics, Mexico, Playa del Carmen; (by Ana 
Bokulic)

16. “Solution-generating techniques in Einstein-ModMax” V Encontro de 
Primavera da SBF, São Luís, Brazil;  (by Ana Bokulic)

17. “Nonlinear electromagnetic fields in general relativity” VII Amazonian Sym-
posium on Physics, Belém, Brazil; (by Ana Bokulic)

18.  “Nonlinear electrodynamics in general relativity” National Autonomous 
University of Mexico (UNAM), Ciudad de Mexico, Mexico; (by Ana Bokulic)

19. Hackaton "Black Hole Accretion Code", Goethe University, Frankfurt am 
Main, Germany, February 10-14, 2025 (By Hector Olivares)

20. Workshop “Exotic Compact Objects: From Theory to Observation” (Invited 
Talk), Princeton Center for Theoretical Science, Princeton, USA, March 3-5, 
2025, https://pcts.princeton.edu/events/2025/black-hole-mimickers-theory-ob-
servation  (By Hector Olivares)

21. Workshop "Astrophysics on GPUs for InterdiscipLinary Exascience chal-
lenges (AGILE)", Anton Pannekoek Institute for Astronomy, Amsterdam, The 
Netherlands, April 14-16, 2025, https://research-software-directory.org/
projects/agile  (By Hector Olivares)

22. Conference "Relativistic Fluids around Compact Objects", Nicolaus Coperni-
cus Astronomical Center, Warsaw, Poland, May 5-9, 2025, https://events.-
camk.edu.pl/event/117/ (By Hector Olivares)

23. NewFunFiCo Meeting on "Compact objects, shadows and gravitational 
waves" (Invited Course), University of Valencia, Valencia, Spain, May 20-22, 
2025, https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html (By 
Hector Olivares)

24. Event Horizon Telescope Collaboration Summer Meeting, Harnack Haus, 
Berlin, Germany, July 14-18 2025, 
https://events.mpifr-bonn.mpg.de/indico/event/405/ (By Hector Olivares)

25. XV School of the Division of Gravitation and Mathematical Physics of the 
Mathematical Physics Society (Invited course), Playa del Carmen, México, No-
vember 3-7, 2025, https://xvschooldgmp.wixsite.com/dgfm (By Hector Olivares)

https://xvschooldgmp.wixsite.com/dgfm
https://events.mpifr-bonn.mpg.de/indico/event/405/
https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
https://events.camk.edu.pl/event/117/
https://events.camk.edu.pl/event/117/
https://research-software-directory.org/projects/agile
https://research-software-directory.org/projects/agile
https://pcts.princeton.edu/events/2025/black-hole-mimickers-theory-observation
https://pcts.princeton.edu/events/2025/black-hole-mimickers-theory-observation


26. Celebrating Strong Gravity, Mathematics Department of the University of 
Aveiro, Aveiro, Portugal, November 25, 2025 (By Hector Olivares)

27. Event Horizon Telescope Collaboration Winter Meeting, Online, December 
8-10, 2025 (By Hector Olivares)

28. XVIII Black Holes Workshop, Instituto Superior Técnico, Lisbon, Portugal, 
December 18-19, 2025, https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/ (By Hector
Olivares)

29. Seminar of the Event Horizon Telescope Group, "Fake shadows from hori-
zonless compact objects", Black Hole Initiative at Harvard University, Cam-
bridge MA, USA, March 12, 2025 

Colloquium "Beyond the Kerr-Torus paradigm", Max-Planck Institute for Ra-
dioastronomy, Bonn, Germany, October 14, 2025 (By Hector Olivares)

30. Seminar "Beyond the Kerr-Torus paradigm in simulations of accreting black 
holes", Instituto de Ciencias Físicas UNAM, Cuernavaca, Mexico, October 27, 
2025 (By Hector Olivares)

31. ”Synthetic images of black holes and exotic compact objects" at the New-
FunFiCo Meeting on "Compact objects, shadows and gravitational waves", Uni-
versity of Valencia, Valencia, Spain, May 20-22, https://www.uv.es/nisan4/New-
FunFiCO2025/NewFunfiCO/index.html  (By Hector Olivares)

32. ”Synthetic images of black holes and exotic compact objects" at the XV 
School of the Division of Gravitation and Mathematical Physics of the Mathe-
matical Physics Society (Invited course), Playa del Carmen, México, November 
3-7 2025, https://xvschooldgmp.wixsite.com/dgfm (By Hector Olivares)

33. Lecture no Hanse-Wissenschaftskolleg (Delmenhorst, Alemanha), “Testing 
gravity with black hole images”, em formato híbrido. (by Mercè Guerrero)

34. “Bounding anisotropic Lorentz Invariance Violation”,  Geometric Founda-
tions of Gravity 2025,(by Mercè Guerrero)

35. “Spectrum and dynamics of bosonic stars and their hairy black holes” In-
vited seminar,  XV Mexican School of the Division of Gravitation and Mathemat-
ical Physics, 
Playa del Carmen, Quintana Roo, Mexico, 4/11/2025. (by C. Herdeiro)

36. “Spectrum and dynamics of bosonic stars and their hairy black holes” In-
vited conference talk, Spring Meeting of the Brazilian Physics Society, UFM, São
Luis do Maranh\~ao, Brazil, 30/9/2025. (by C. Herdeiro)

37. “Spectrum and dynamics of bosonic stars and their hairy black holes” Con-
ference talk, 
VII Amazonian Symposium on Physics, UFPA, Belém, Brazil, 26/9/2025. (by C. 
Herdeiro)

https://xvschooldgmp.wixsite.com/dgfm
https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/


38. “Spectrum and dynamics of bosonic stars and their hairy black holes”, In-
vited conference talk, 
Black Holes, Neutron Stars, and Gravitational Waves at Black Sea, Cherno Ho-
tel, Varna, Bulgaria, 16/6/2025. (by C. Herdeiro)

39. Asymptotically flat black holes with “hair” (and some solitons), Invited mini-
lecture course (2 hours), XV Mexican School of the Division of Gravitation and 
Mathematical Physics, 
Playa del Carmen, Quintana Roo, Mexico, 3/11/2025. (by C. Herdeiro)

40. Stars composed by (ultra)light bosons, Invited conference talk, Workshop 
on Searches for New Bosons From Astrophysics Sources @ the LHC: the case of
Boson Stars, CERN, Switzerland (hybrid), 23/10/2025. (by C. Herdeiro)

41. Light Ring topological theorems: shedding light on the dark side, Contrib-
uted conference talk, 
CIDMA meeting 2025, Aveiro Unviersity, Portugal, 20/1/2025. (by C. Herdeiro)

Other activities

"Novas imagens do EHT revelam inversões inesperadas de polarização em 
M87", contribution to news article on the website of the University of Aveiro, 
September 16, 2025, https://www.ua.pt/pt/noticias/9/92538 (By Hector Oli-
vares)

Science Slam no Hanse-Wissenschaftskolleg (Delmenhorst, Alemanha), 
fevereiro de 2025. (by Mercè Guerrero)

Nota de imprensa: https://www.ieec.cat/en/physicists-demonstrate-with-un-
precedented-accuracy-the-constancy-of-the-speed-of-light/ (by Mercè Guerrero)

Newsletter relacionada com a nota de imprensa (em catalão): 
https://espai.media/industria-espacial/un-equip-amb-participacio-catalana-
aconsegueix-la-prova-mes-precisa-sobre-la-velocitat-de-la-llum/ (by Mercè 
Guerrero)

Entrevista no programa “Golpe de Bit” relacionada com a nota de imprensa da 
Radio Exterior (Radio Nacional de España), adiada para 2 de janeiro. (by Mercè 
Guerrero)

Organization of seminars and conferences

\sectiontitle{\textsf{Organization of Conferences, Workshops \& Seminars 
(82)}}

https://www.ppgf.eventos.ufpa.br/VIIASP/index.html
VIII Amazonian Symposium on Physics 

https://espai.media/industria-espacial/un-equip-amb-participacio-catalana-aconsegueix-la-prova-mes-precisa-sobre-la-velocitat-de-la-llum/
https://espai.media/industria-espacial/un-equip-amb-participacio-catalana-aconsegueix-la-prova-mes-precisa-sobre-la-velocitat-de-la-llum/
https://www.ieec.cat/en/physicists-demonstrate-with-unprecedented-accuracy-the-constancy-of-the-speed-of-light/
https://www.ieec.cat/en/physicists-demonstrate-with-unprecedented-accuracy-the-constancy-of-the-speed-of-light/
https://www.ua.pt/pt/noticias/9/92538
https://www.ppgf.eventos.ufpa.br/VIIASP/index.html


(C. Herdeiro, Member of the organising committee)
Belém, Brazil,  18-22/5/2026;

https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/
XVIII Black Holes Workshop 
(C. Herdeiro, Member of the organizing committee)
IST-Lisbon, Portugal,  18-19/12/2025;

http://gravitation.web.ua.pt/node/5428
Celebrating Strong Gr@vity 
(C. Herdeiro, Main organizer)
Aveiro, Portugal, 25/11/2025;

https://xvschooldgmp.wixsite.com/dgfm
XV School of the Division of Gravitation and Mathematical Physics 
(C. Herdeiro,Member of the organising committee)
Cancun, Mexico, 3-7/11/2025;

https://www.ppgf.eventos.ufpa.br/VIIASP/index.html
VII Amazonian Symposium on Physics
(C. Herdeiro,Member of the organising committee)
Belém, Brazil,  22-26/9/2025;

https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
NewFunFiCO Meeting on Compact Objects, shadows and gravitational waves 
2025 
(Member of the organizing committee) 
U. Valencia, Spain,  20-22/5/2025;

https://www.uv.es/nisan4/NewFunFiCO2025/NewFunfiCO/index.html
https://www.ppgf.eventos.ufpa.br/VIIASP/index.html
https://xvschooldgmp.wixsite.com/dgfm
http://gravitation.web.ua.pt/node/5428
https://fisica.tecnico.ulisboa.pt/en/bhw-xviii/


History of Mathematics and Mathematical Education Group (GHMME)

CIDMA - Relatório FCT

2025 Contributions of HMMEG

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo:

History of Mathematics and Mathematical Education Group (GHMME)

2.1. Sumário (em inglês) [automatic]
2.2. Resume of the realized research

In 2025, GHMME focused on research in the history of mathematics and on the role of 
history of mathematics in mathematics education, including teacher conceptions and training.
Research priorities included peer assessment in mathematics teaching, the use of digital 
technologies, and STEM education. We participated as coordinator and researcher in several 
ERASMUS-funded projects and in international educational projects with Brasil, Cape 
Verde, Mozambique, and Angola. GHMME also emphasized teaching and assessment in 
Higher Education, including software development, and digital content creation (TL 
MATEAS: Pré-Calculus web application and SIACUA modules for interdisciplinary use). In 
2024/2025, the LIFHIMATE laboratory (GHMME/CIDMA) was established, fostering 
collaboration between schools and the University of Aveiro. The laboratory supports the 
development of history of mathematics teaching resources, continuing teacher education, 
material production and dissemination activities.

(993 characters with space)

2.3. Deviations in the work from the approved proposal

Due to the restrictions imposed by the Ministry of Education, Science and Innovation, the
work of Teresa Costa Clain as coordinator of the LIFHIMATE laboratory during the 2024/25
academic year,  could not be continued in person in 2025/26. This Research and Training
Laboratory in the History of Mathematics and Education was founded in December 2024 in
collaboration of CIDMA and DMat.  Since September 2025, Teresa Costa Claim coordinates
LIFEMATE 8 hours per week online in agreement with her Secondary School Avelar Brotero
in Coimbra. 
(538 characters with space)



2.4. Equipa de Investigação [automatic]

2.5. Orçamento

Demonstration:           € 18 678,98 €
Consulting:                 € 1 550,50 
Missions:                    € 3 301,46 
Goods and services:   € 67,96
Total:                             € 23 598,90.                            Execution: 81%

3. Indicators of 2025
3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Realizados
A - Publicações
Livros 4
Chapters in books 8
Artigos em revistas internacionais 14
Artigos em revistas nacionais 13
Articles in Proceedings 17

B - Comunicações
Comunicações em encontros científicos
internacionais 20

Comunicações em encontros científicos
nacionais 24

C - Relatórios 3
D - Organização de seminários e 
conferências 11

E - Formação avançada
Teses de Doutoramento 0
Teses de Mestrado 5
Outras 6
F - Modelos 0
G - Aplicações computacionais 0
H - Instalações piloto 0
I - Protótipos laboratoriais 0
J - Patentes 0
K - Publicações científicas em 
domínios científicos enquadráveis na 
RIS3

0

L - Patentes EPO 0
M - Outros indicadores (20)
      Websites 5



N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, do
nº 1, da cláusula 2ª do Contra

0

4. Publications and other public actions to disseminate project results

4.1. Publications in 2025  

Books 

1. Marc Moyon, O Liber Abbaci de Fibonacci : Das matemáticas medievais para

o ensino atual. São Paulo, LF Editorial, 2025, 244 p. ISBN 978-65-5563-541-6

2. Tavares, D., Pinto, H., Serra, L., Oliveira, M.P., Fernandes, M., Bastos, N., Cadima, 

R., Pais, S. & Clain, T. (2025). Matemática Aplicada às Ciências Sociais e Humanas 11.º

ano, Cabo Verde. Porto Editora.  

https://minedu.gov.cv/media/manuais/2025/10/07/MACSH_11%C2%BA.pdf 

3. Santos,  V.,  Costa,  C.,  Tavares,  D.,  eds.  (2025).  STEM:  innovation  on  teaching  and

learning. Lausanne: Frontiers Media SA. https://doi.org/10.3389/978-2-8325-5965-9

4. Casanova, D., Cadima, R., Peres, P., Costa, J. & Amaral, C. (2025) Educação a Distância

no Ensino Superior: Desafios para o futuro. A3ES Readings. Versão Portuguesa: ISBN

978-989-53667-5-0.  Versão  Inglesa:   ISBN  978-989-53667-4-3.  (https://a3es.pt/wp-

content/uploads/A3ES17_Digital.pdf ) 

Chapters in books

 

1. Hélder Pinto, Cecília Costa, Helmuth R. Malonek (2025), History of Mathematics in 

Portuguese Ancient Textbooks of Vicente Gonçalves and Sebastião e Silva: Potentialities for 

Current Teaching” in Barbin, E.; Fried, M.; Menghini, M. & Tortoriello, S. (ed.); History and 

Epistemology in Mathematics Education: Trends, Practices, Future Developments; 

Birkhäuser (ISBN 978-3-031-96869-6), 2025; pp. 369-383. 

2. Marc Moyon,  (2025), Plume, jetons, papier et abaque : Compter et calculer au Moyen 

Âge. In Boisseuil, D. & Dumasy-Rabineau, J. (éds), Formes et enjeux des comptabilités 

urbaines médiévales : l’exemple ligérien, Rennes : PUR, 2025, pp. 93-106. 

https://books.openedition.org/pur/298571  

https://books.openedition.org/pur/298571
https://a3es.pt/wp-content/uploads/A3ES17_Digital.pdf
https://a3es.pt/wp-content/uploads/A3ES17_Digital.pdf
https://doi.org/10.3389/978-2-8325-5965-9
https://minedu.gov.cv/media/manuais/2025/10/07/MACSH_11%C2%BA.pdf


3. Marc Moyon & Carène Guillet (2025), The division of plane figures: historical approach 

and mathematical solutions, In: Current Trends, Practices, and Ideas in the History and 

Epistemology in Mathematics Education, Cham, Springer, 2025, pp. 95-114. 

doi.org/10.1007/978-3-031-86870-2_7 

4. Marc Moyon (2025) Rejeito a ingenuidade na história da matemática’ : considerações 

metodológicas ». In: L. de Fatima Bertini, C. Coppe de Oliveira & M. de Cássia Siqueira 

(éds.) Produção, Circulação e Apropriação da Matemática : Ensino e Formação de 

Professores, Santos, SP, GHEMAT-Brasil, 2025, pp. 51-75.

doi.org/10.62246/ghemat_22STI_CAP2

5. Espírito Santo, C., Cadima, R., Menino, H., Tavares, D. & Santos, F. (2025). Jogos 

digitais no desenvolvimento do cálculo mental de alunos do 4º ano de escolaridade. In 

Marçal, Ribeiro, Andrade e Coutinho (Org.), Tecnologias educacionais digitais (pp. 9-18). 

Editora CRV. ISBN 9786525175423 http://doi.org/10.24824/978652517542.3 

6. Clain, Teresa, A Aritmética na Biblioteca do Povo e das Escolas (BPE) in Costa, 

Fernando Pestana (coord.), A Biblioteca do Povo e das Escolas, IULisbon, pp. 39-57, 2025.

7. Clain, Teresa; Pinto, Hélder, Os Livros de Trigonometria da Bibliotheca do Povo e das 

Escolas, (BPE) in Costa, Fernando Pestana (coord.), A Biblioteca do Povo e das Escolas, 

IULisbon, pp.125-144, 2025.

8. Cação, I., Falcão, M.I., Malonek,R.H. Tomaz, G. (2025). Pascal Trapezoids as Wigner 

Numbers and Some Combinatorial Properties. In: Gervasi, O., et al. Computational Science 

and Its Applications – ICCSA 2025 Workshops. ICCSA 2025. Lecture Notes in Computer 

Science, vol 15887. Springer, Cham. https://doi.org/10.1007/978-3-031-97589-9_14

Articles in international journals

1. Marc Moyon, S. Almeida Silva, & L. de Fatima Bertini (2025) Um inventários dos 

documentos curriculares na França entre o fonds ‘histoire de l’éducation’ e o IREM de 

Limoges , Ensin@ UFMS.  https ://periodicos.ufms.br/index.php/anacptl/Article/view/23699

http://doi.org/10.24824/978652517542.3


2. Marc Moyon, C. Leme da Silva & A. P. Jahn  (2025) Transformations Géométriques et 

Mathématiques Modernes : Que disent les programmes français entre les années 1950 et 1970

? , Repères-IREM 137, 2025, pp. 5–25. 

3. Marc Moyon & Frédérique Plantevin (2025) Teaching Mathematics Through 

Historically-Based Activities: two Educational Experiments (2025) Histemat – Revista de 

Históriada Educação Matemática, Sociedade Brasileira de História da Matemática (SBHMat),

11, 2025, 25p. doi.org/10.62246/HISTEMAT.2447-6447.2025.11.758

4. Marc Moyon (2025) (Re)découvrir les mathématiques médiévales : l’héritage de

Fibonacci pour l’enseignement des mathématiques aujourd’hui », Petit x, numéro spécial 

"Quelle place pour l’histoire des mathématiques dans l’enseignement et la formation des 

enseignants ?", 122, pp. 5-29, 2025.

5. Marc Moyon, (2025) Vincent Beck, Agnès Gateau & Sylviane Schwer  (2025) Faisons les

comptes avec CORMECOULI », Au fil des maths : de la maternelle à l’université, 554, 2025,

pp. 63-69. 

6. Santos, V., Tavares, D., & Costa, C. (2025). STEM: innovation on teaching and learning. 

Frontiers in  Education. 9:1541819.  https://doi.org/10.3389/feduc.2024.1541819 

7. Liberatore, A.; Sousa, A. E.; Cardoso, P.; Pais, S., (2025). Immersive Technologies in

Italian Cultural Tourism: An Exploratory Analysis of Visitor Satisfaction and Predictive 

Modeling. Studia UBB Negotia 70 2: pp. 43-76. 

https://doi.org/10.24193/subbnegotia.2025.2.02 

8. Quartieri, M. T., Amado, N. M. P., & Carreira, S. P. G. (2025). Onde está o “M” em uma

Tarefa Integrada de STEM? Ponto de Vista de Alunos do Ensino Básico. Bolema: Boletim de 

Educação Matemática, 39. https://doi.org/10.1590/1980-4415v39a230212

9. Sá, B., Oliveira, A., Tavares, D., Menino, H., & Cadima, R. (2025). Estratégias e 

Representações Matemáticas de Alunos do 3º Ano na Resolução de Problemas Envolvendo a 

https://doi.org/10.1590/1980-4415v39a230212
https://doi.org/10.24193/subbnegotia.2025.2.02
https://doi.org/10.3389/feduc.2024.1541819


Divisão. Bolema: Boletim de Educação Matemática, 39, e240316. 

http://dx.doi.org/10.1590/1980-4415v39a240316  

10.  Khalili Golmankhaneh, A., Şevli, H., Tavares, D., & Jørgensen, P. E. (2025). Extending 

Dirac and Faddeev-Jackiw Formalisms to Fractal First α-Order Lagrangian Systems.  

 Complex Analysis and Operator Theory, 19(5), 90. 

   https://doi.org/10.1007/s11785-025-01718-2

11. Seddati, L., Karite, T., Aberqi, A., & Bastos, N. R. O. (2025). Stability and 

Controllability of Nonlinear Dynamic Systems with Neural Networks: An Application to 

Financial Data. Axioms, 14(11), 808. https://doi.org/10.3390/axioms14110808

12. Sanfins, M. A., Bastos, N. R. O., & Oliveira, M. P. (2025). Exploring Mathematical 

Trails in Urban Spaces. In Developing Teaching Competencies for Pedagogical and 

Curricular Innovation (pp. 189–236). IGI Global Scientific 

Publishing. https://doi.org/10.4018/979-8-3373-3566-7.ch006

13. Clain, Teresa & Slisko, Josip (2025), Using the history of mathematics as a 

methodological strategy to understand Gaspar Nicolas’ “errors”. International Electronic 

Journal of Mathematics Education, 20(4), pp. 1-15.

14. Cruz, C., Falcão, M.I., Malonek, H.R. et al. On the Pascal simplex with 

hypercomplex entries. Complex Anal. Oper. Theory 19, 186 (2025). 

https://doi.org/10.1007/s11785-025-01820-5

Articles in national journals 

1. Rainho, N., Leão, C., Oliveira, A., Tavares, D., Cadima, R. & Menino, H. (2025). 

Matematrix: Um jogo interativo para a aprendizagem da Matemática. Indagatio Didactica, 17

(1), 171-190. https://doi.org/10.34624/id.v17i1.40294 

2. Nuno Bastos, Andreia Hall (2025), Think, Solve, Win: The Open Middle Game, 

Indagatio Didactica, Vol. 17 (1); https://doi.org/10.34624/id.v17i1.40288

https://doi.org/10.34624/id.v17i1.40288
https://doi.org/10.34624/id.v17i1.40294
https://doi.org/10.1007/s11785-025-01718-2
http://dx.doi.org/10.1590/1980-4415v39a240316


3. Nolasco, A. P., Oliveira, M. P., & Vettori, P. (2025). Caixas de Primitivas e Gémeos 

Trigonométricos. Indagatio Didactica, vol. 17 n.º 1 (2025). 

https://doi.org/10.34624/ID.V17I1.40276

4. Hall, A., Bastos, N., Pais, S., Morando, P., & Spreafico, M. L. S. (2025). The Use of 

Games in Mathematics Learning: An Experience with Primary School Teachers. Indagatio 

Didactica, vol. 17 n.º 1 (2025). https://doi.org/10.34624/ID.V17I1.40273

5. Oliveira, P., Hall, A., Pais, S., Morando, P. and Spreafico, M. L. S., (2025). "Mathematical

Treasure Hunt at UA’s Summer Academy". Indagatio Didactica, 17(1), pp. 13-34. 

https://doi.org/10.34624/id.v17i1.40267

6. Rodrigues, A. & Amado, N. (2025) Biomatemática – um tema nas AE de Matemática dos 

Cursos Profissionais. Educação & Matemática, 176, pp. 39-41

7. Frade, S., Hall, A. & Pais, S. (2025). “Um mar de conexões no ensino da Matemática.” In:

Educação &Matemática, nº175, APM 2025.

8. Hall, A.; Pais, S. & Frade, S. (2025) "Descobrir a Matemática Através do Mar". In 

Matemática com vida: diferentes olhares sobre a cultura, 73-78. Aveiro, Portugal: UA 

Editora, 2025.

9. Araújo, I., Pais, S. and Hall, A. (2025). "Pi Museum: an Educational Escape Room for 

Learning Mathematics". Indagatio Didactica, 17(1), pp. 153-170 

https://doi.org/10.34624/id.v17i1.40291

10. Pinto, H., Se a Matemática se aplicasse ao Futebol, Gazeta de Matemática, n.º 205, 

mar/2025; pp. 3-6.

11. Pinto, H., Voltando a Dudeney: a Recreação Matemática como Motor para Novos 

Avanços Matemáticos, Gazeta de Matemática, n.º 206, jul/2025; pp. 4-8.

12. Pinto, H., Os Elementos de Euclides e o Geogebra” no Boletim da Sociedade Portuguesa

da Matemática, n.º 82 (Suplemento), Jun/2025; pp. 149-152.

13. Pinto, H., Desafios Matemáticos para crianças” na Gazeta de Matemática, n.º 207, 

nov/2025; pp. 4-8.

https://doi.org/10.34624/id.v17i1.40291
https://doi.org/10.34624/id.v17i1.40267
https://doi.org/10.34624/ID.V17I1.40273


Articles in Proceedings

1. Alvelos, H.; Hall, A., Pais, S., Damas, A., Pereira, L., Rocha, M. &Ferreira, R. (2025). 

“Learning while developing a game: the case of an introductory course on Industrial 

Engineering and Management”. In Proceedings of the 19th European Conference on Games 

Based Learning, 1, pp. 29-35. ISBN: 978-1-917204-55-2

2. Barbin Evelyne; Fried Michael N.; Pinto Hélder; Rogers Léo, The HPM group: Past, 

Present and Future” in Lawrence, S.; Barbin, E.; & Puig, L. (ed.); History and Pedagogy of 

Mathematics: Proceeding of the 2024 ICME Satellite Meeting, 2025 (Oct.); pp. 285-297.

3. Marc Moyon, (2025) Nombres, opérations et problèmes récréatifs : histoire(s) parfaite(s) 

et figurée(s) pour enseigner l’arithmétique en cycle3 », Actes du Colloque « Raisonner en 

arithmétique. Est-ce incongru? », Bordeaux, 2025.

4. Morouço, P., Tavares, D., Lopes, S., Madureira, C., Menino, H., Durate, N. & Cadima, R.

(2025). Elevate-Wise: a STEM project for women in Africa. EDULEARN25 Proceedings, 

(pp. 8988-8992). 10.21125/edulearn.2025.2317

5. Hélder Pinto &Helmuth R. Malonek, The proof of Euclid on Geogebra, a step-by-step 

visualization” in Lawrence, S.; Barbin, E.; & Puig, L. (ed.); History and Pedagogy of 

Mathematics: Proceeding of the 2024 ICME Satellite Meeting, 2025 (Oct.); pp. 149-159. 

6. Sousa, A.E., Simões, A., Pais, S. (2025). Benefits and Challenges of Using Virtual Reality 

(VR) and Augmented Reality (AR) in Hospitality, from the Students’ Perspective. In: 

Carvalho, J.V., Abreu, A., Ferreira da Costa, E., Vázquez-Justo, E., Viguera Figueroa, H. 

(eds) Perspectives and Trends in Education and Technology. ICITED 2024. Lecture Notes in 

Networks and Systems, vol 858. Springer, Cham. https://doi.org/10.1007/978-3-031-74751-

9_17

7. Clain, Teresa &Silva, Jaime C., A divulgação da História da Matemática 

através de manuais escolares (7º ano), in Atas do 9º Encontro Luso-Brasileiro de 

História da Matemática, pp. 391-408, 2025 

8. Hilário, A., Hall, A. & Pais, S. (2025). “Board Games and Mathematics: A Winning 

Strategy for Teaching Rational Numbers”. In Proceedings of the 19th European Conference 

on Games Based Learning, 1, pp. 404-413. ISBN: 978-1-917204-55-2

9. Monteiro, A., Orvalho, L., Amorim, C., Manuel, C. & Tavares, D. (2025). O papel do 

feedback entre pares para o desenvolvimento das capacidades e disposições de pensamento 

https://doi.org/10.1007/978-3-031-74751-9_17
https://doi.org/10.1007/978-3-031-74751-9_17


crítico. In Atas do CNaPPES.24 - 10.º Congresso Nacional de Práticas Pedagógicas no 

Ensino Superior. (pp.170-178). https://doi.org/10.26537/e.ipp.133

10. Martins, A. P. (2025). Apontamentos sobre o ensino de Astronomia na Academia Real 

da Marinha (1779–1837) e Academia Real dos Guardas-Marinhas (1782–1845). In João 

Caramalho Domingues, Fernando B. Figueiredo & Luís Saraiva (Eds.). Actas/Anais do 9.º 

Encontro Luso-Brasileiro de História da Matemática (pp. 245-262) Lisboa: Sociedade 

Portuguesa de Matemática.

11. Martins, A. P.; Gomes, H.; Pinto, H.; (2025). A história da matemática na formação e 

na prática profissional dos professores portugueses. In João Caramalho Domingues, Fernando

B. Figueiredo & Luís Saraiva (Eds.). Actas/Anais do 9.º Encontro Luso-Brasileiro de História

da Matemática (pp. 411-426) Lisboa: Sociedade Portuguesa de Matemática.

12. Nolasco, A. P., Oliveira, M. P., & Vettori, P. (2025, Junho 27). Enhancing Student 

Engagement and Assessment. International Symposium on Project Approaches in 

Engineering Education; Active Learning in Engineering Education Workshop; International 

Conference on Active Learning in Engineering Education (PAEE/ALE'2025), Porto, 

Portugal. https://doi.org/10.5281/zenodo.15850415

13. Nolasco, A. P., Oliveira, M. P., & Vettori, P. (2025).  Strategies to Improve Student 

Engagement: Comparison of Assessment Results and Student Feedback. (2025). In Education

and New Developments. Education and New Developments 2025. inScience Press. 

https://doi.org/10.36315/2025v1end028

14. Hall, A., Pais, S., Morando, P. and Spreafico, M. L. S. (2025). “Beyond Traditional 

Teaching: Games and Origami as Tools for Mathematics Learning”. In Proceedings of the 

19th European Conference on Games Based Learning, 1, pp. 368-377. ISBN: 978-1-917204-

55-2

15. Hall, A., & Bastos, N. (2025). Circling infinity: String art with rational numbers. In T. 

Verhoeff, D. Swart, S. L. Gould, & E. Torrence (Eds.), Proceedings of Bridges 2025: 

Mathematics and the arts (pp. 625–632). Tessellations Publishing. 

http://archive.bridgesmathart.org/2025/bridges2025-625.html

16. Bastos, N., & Hall, A. (2025). Mathematical magic: Connecting wonder, creativity and 

learning. In T. Verhoeff, D. Swart, S. L. Gould, & E. Torrence (Eds.), Proceedings of Bridges 

2025: Mathematics and the arts (pp. 575–580). Tessellations Publishing. 

http://archive.bridgesmathart.org/2025/bridges2025-575.html

http://archive.bridgesmathart.org/2025/bridges2025-575.html
http://archive.bridgesmathart.org/2025/bridges2025-625.html
https://doi.org/10.36315/2025v1end028
https://doi.org/10.5281/zenodo.15850415


17. Pires, A., Chagas, L. & Pais, S. (2025). “TOURISM STUDENTS' USE OF AI TOOLS: 

A PRELIMINARY STUDY”. In Education and New Developments, 1, pp. 463-466. ISBN: 

978-989-35728-8-7

4.2. Websites generated in the context of the project (optional)

WEBSITES:    

Luís Descalço: 

https://precalculo.web.ua.pt

https://siacua.web.ua.pt  (new modules)

https://icmet.web.ua.pt  (new annual edition)

Paula Oliveira: 

https://sites.google.com/view/cijm2025

Hélder Pinto and Marc Moyon

https://esu10.sciencesconf.org/myspace/index

4.3. Other public actions (optional)

B – Communications 

 Communications at international scientific meetings 

Cadima, R. & Tavares, D.  The use of PeerWise to promote co-regulated learning in Math

Education  [Com].  ELEARN  2025  –  World  Conference  on  E-Learning  in  Corporate,

Govemment, Healthcare, & Higher Education, Bangkok, Thailand. (16.10.2025)

Tavares,  D.  &  Cadima,  R. Computational  Thinking  Practices  in  Pre-Service  Teacher

Education: Insights from Exploratory Mathematics Problem-Solving [Com]. ELEARN 2025

–  World  Conference  on  E-Learning  in  Corporate,  Govemment,  Healthcare,  &  Higher

Education, Bangkok, Thailand. (15.10.2025).

https://esu10.sciencesconf.org/myspace/index
https://sites.google.com/view/cijm2025
https://icmet.web.ua.pt/
https://siacua.web.ua.pt/
https://precalculo.web.ua.pt/


Nuno Bastos Think, Solve, Win: The Open Middle Game , International Conference Joga-

Mate, (21-22 February 2025)

Nuno Bastos Workshop "Circling Infinity: String Art with Rational Numbers",  Bridges'2025

Eindhoven, Netherland, 14 - 18 July 2025.

Nuno Bastos, Workshop "Mathematical Magic: Connecting Wonder, Creativity and 

Learning" Bridges'2025 Eindhoven, Netherland,  14 - 18 July 2025.

Marc Moyon (12-14 mai 2025) : « Le commentaire du Liber mensurationum (12e s.)

au prisme de sa partie stéréométrique », xve colloque maghrébin / ier colloque andalo-

maghrébin sur l’histoire des mathématiques arabes, Cordoue (Spain).

Marc Moyon (12 août 2025) : « Réformer la géométrie scolaire : transformations 

géométriques et mathématiques modernes dans les programmes français (1950–1970) », 

Seminário do MPEM – Mestrado Profissional em Ensino de Matemática, IME USP, São 

Paulo (Brasil).

Marc Moyon (6 septembre 2025) : « Teaching Mathematics with History : New 

Classifications and Classroom Experiments », 9th Annual Workshop of the Research Group 

in "History of Mathematics and Mathematical Education", Faculdade de Ciências e 

Tecnologia, Universidade do Algarve, Faro (Portugal).

Marc Moyon (28 novembre 2025) : « Fibonacci et la transmission du savoir mathématique: 

perspectives historiques et éducatives », First International Congress on Education, Research,

Science, and Innovation "Advances in Mathematics and Didactics : Connecting Theory and 

Multidisciplinary Applications", Université Chouaïb Doukkali, Al Jadida (Maroc).

Marc Moyon (17 décembre 2025) : « Measuring with Numbers: Geometric Computation and

Unit Systems in Fibonacci’s Practica Geometriae », Using and Thinking Numbers in the 

Medieval and Early Modern Mediterranean World, MediMath, Universität Bern (Suisse).

Sónia Pais:  Beyond Traditional Teaching: Games and Origami as Tools for Mathematics 

Learning”. 19th European Conference on Games Based Learning, Noruega. (2025)

Sónia Pais: Mathematical Tourism in Portugal: a Math Trail Experience in the West Region”,

International Tourism Congress. (2025)

Sónia Pais: Board Games and Mathematics: A Winning Strategy for Teaching Rational 

Numbers”. 19th European Conference on Games Based Learning, Noruega. (2025)

Sónia Pais: Beyond Traditional Teaching: Games and Origami as Tools for Mathematics 

Learning”. 19th European Conference on Games Based Learning, Noruega. (2025)

Sónia Pais: O uso dos jogos na aprendizagem da Matemática: Uma experiência com 

professores do Ensino Básico”. International Conference Joga-Mate, UA, Aveiro. (2025)



Sónia Pais: Caça matemática ao Tesouro na Academia de Verão da UA. Conferência 

Internacional Joga-Mate, UA, Aveiro. (2025)

Helmuth Malonek, (25. March 2025), IMO in GDR in the 1960s, Chronicles of Brilliance in

Mathematical Performance, 24. 03. - 28. 03. 2025, Edinburgh, UK 

Helmuth Malonek, (28. April 2025), Wigner Numbers in Quantum Mechanics as Pascal 

Trapezoids by using Hypercomplex Appell Polynomials, OTHA-Spring 2025, Yerevan, 

Armenia

Helmuth Malonek, (11. June 2025), A never-ending story: it all began with rotating 

needles..., International Workshop on the occasion of the 65th birthday of AlexanderPlakhov,

Workshop on Optimization, Dynamics and Convex Analysis, WODCA 2025, Aveiro 

Helmuth Malonek, (26. November 2025) On the curious life of Tartaglia's triangle in higher 

dimensions and some applications in combinatorics and Clifford analysis, Università del 

Piemonte Orientale, Alssandria, Italy

Hélder  Pinto: “Fute_mática  project:  using  football  to  challenge  mathematics”,

“Recreational Mathematics Colloquium 8 (RM 8)”, Lisboa, January 2025. 

Hélder Pinto: “Utilizando  o Geogebra  para  compreender  Euclides  e  os  seus  Elementos:

demonstrações passo a passo” no “II Congresso Internacional Geogebra”, Coimbra, October

2025. 

Communications at national scientific meetings 

Tavares,  D. Educação  STEAM e IA:  Desafios,  Oportunidades  e  Curiosidade  Humana –

Enquadramento temático”, XXIV Encontro da TIC na Educação. Leiria (10.07.2025)

Tavares, D. Pensamento Computacional na formação inicial de professores , 9th Annual 

Workshop of the History of the Mathematics and Mathematical Education Group, Faro. 

(06.09.2025)

Cadima, R. The use of the PeerWise platform in learning algebra, 9th Annual Workshop of 

the History of the Mathematics and Mathematical Education Group, Faro. (06.09.2025)

Marc Moyon (6 octobre 2025): « Former sans histoire ? Enjeux épistémologiques

pour l’enseignement des mathématiques », Colloque Franco-brésilien « Production, 

circulation et appropriation des mathématiques et de leur histoire pour l’enseignement et la 

formation des enseignants », Université de Limoges (France)



Marc Moyon (13 novembre 2025) : « Le fonds "Histoire de l’éducation" de l’INSPE

de Limoges : une ressource pour explorer les mathématiques et leur enseignement », 

Colloque final PatriMaths (Patrimoines et patrimonialisation des mathématiques (xviiie-xxe 

siècles), Nancy (France).

Tavares, D. Resolução de Problemas e Pensamento Computacional: Caminhos e Desafios,

3.º Seminário de Resolução de Problemas nos Primeiros Ano. ESECS, Leiria (31.05.2025)

Martins, A. P. (2025, 5-6 September). The mathematics books from the Old Documentary 

Collection of the Escola Secundária Alves Martins – an initial approach, 

9th Annual Workshop of the History of Mathematics and Mathematics Education Group, 

University of Algarve, Faro, Portugal.

Nélia Amado:  Practical Session: The teaching and learning process of Combinatorics: a 

teaching experience. Conference XL ProfMat, Universidade de Évora 14-16 July 2025.

Valadão, M.; Amado, N. & Ponte, J.P. (2025). Performing exploratory tasks in the development of 

students' mathematical reasoning. XXXV SIEM, Universidade de Évora, 16-17 julho, 2025. 

Nélia Amado: Fermi problems: what potential do they offer for learning mathematics?, 9th 

Annual Workshop of the History of Mathematics and Mathematics Education Group, 

University of Algarve, Faro, Portugal, September 5-6, 2025.

Pinto, H, Clain, T. C. (2025, 6-7 June). Elementos de História da Matemática nos manuais 

escolares do Ensino Básico (3º Ciclo) em vigor no Ensino da Matemática em Portugal, 38.º 

Encontro do Seminário Nacional da História da Matemática, Department of Mathematics of 

the University of Coimbra, Coimbra, Portugal.

Martins, A. P. (2025, 6-7 June). A instrução em actuariado no Instituto Industrial e 

Comercial de Lisboa, de 1886 a 1911 , 38.º Encontro do Seminário Nacional da História da 

Matemática, Department of Mathematics of the University of Coimbra, Coimbra, Portugal.

Martins, A. P. (2025, 20 January). Topics on the history of the principle of inclusion-

exclusion, Annual Meeting of the Center for Research & Development in Mathematics and 

Applications (CIDMA), Department of Mathematics of the University of Aveiro, Aveiro, 

Portugal.

Nuno Bastos, "Open Middle Problems: From Challenges to Playful Learning", Recreational 

Mathematics Colloquium 8 Gathering 4 Gardner Europe" Lisboa 27 -29 January,  2025

Nuno Bastos Workshop "Circling Infinity: String Art with Rational Numbers",  Bridges'2025

Eindhoven, Netherland,  14 - 18 July 2025.



Nuno Bastos, Workshop "Mathematical Magic: Connecting Wonder, Creativity and 

Learning" Bridges'2025 Eindhoven, Netherland,  14 - 18 July 2025.

Nuno Bastos ,"More Than Illusion", 9th Annual Workshop 2025 of the History and Math-

ematical Education Group, Faro, 5 - 6 September, 2025.

Hélder Pinto: Monitor científico no evento XPERiMENTA, Universidade de Aveiro, April

and May 2025.

Hélder Pinto: “Elementos da História da Matemática nos manuais escolares do ensino básico

(3.º ciclo) em vigor no ensino da Matemática em Portugal” , “9th Annual Workshop 2024 of

the History of Mathematics and Mathematical Education Group”, Faro, September 2025.

Hélder  Pinto: “A Matemática  em Campo”  às  turmas  do  2.º  ciclo  do  Colégio  Atlântico

(Pinhal de Frades), November 2025.

Helmuth Malonek, (16. July 2025), GEOMETRIA, ARITMÉTICA E ÁLGEBRA

Como podemos beneficiar da sua unidade na sala de aula? XL ProfMat, Évora 14.-16.July 

2025

Helmuth Malonek, (02. September 2025), Where Wigner meets Pascal, 8º Encontro 

Nacional de História das Ciências e Tecnologia/ 3º Encontro Nacional de História da 

Química , Aveiro 2025

Helmuth Malonek, (12. September 2025), Faà di Bruno's - formula: old and new and 

hypercomplex, New Trends in Quaternions and Octonions, NTQO Aveiro 2025, 

Helmuth Malonek, (06. September 2025) Como um cálculo "errado" pode se tornar um 

algoritmo útil (De John Farey a Georg Cantor e Lester Ford a Apollonius), 9thAnnual 

Workshop of the History of Mathematics and Mathematics Education Group 

(HMME/CIDMA), Faro, (05.-06. September)

C – Reports

Cadima, R. & Tavares, D.  Development of the curriculum for the Programming subject, 

10th grade of Secondary Education, for the Ministry of Education of the Government of 

Cape Verde.

Cadima, R. & Tavares, D.  Development of the curriculum for the Programming subject, 

11th grade of Secondary Education, for the Ministry of Education of the Government of 

Cape Verde.



Cadima, R. & Tavares, D.  Development of the curriculum for the Multimedia 

Technologies subject, 12th grade of Secondary Education, for the Ministry of Education of

the Government of Cape Verde.

D - Organization of seminars and conferences 

1. Continuation of Preparation of the 10th EUROPEAN SUMMER UNIVERSITY (ESU) of

HPM in 2026, Aveiro 2026, July 20-24, chaired by Marc Moyon (chair, France & Portugal),

Hélder Pinto (chair, Portugal),  Évelyne Barbin (co-chair, France), Snezana Lawrence (co-

chair, UK), and Michael N. Fried (co-chair, Israel).

Local organizing committee: Ana Patrícia Martins, Cecília Costa, Dina Tavares, Hélder

Pinto , Helmuth Malonek, Joaquim Pinto, Luís Descalço, Nuno Bastos, Paula Oliveira,

Sónia Pais

2. Conference Joga-Mate 2025, Universidade de Aveiro, Aveiro (21-22.02.2025) 

Local organizing committee: Andreia Hall, Dina Tavares, Hélder Pinto, Helena Alvelos, 

Nuno Bastos, Paula Oliveira, Rita Cadima, Sónia Pais, Teresa Costa, Vanda Santos, 

3.  D. Tavares, R. Cadima: Seminar “Resolução e Formulação de Problemas nos Primeiros 

Anos”, ESECS, Leiria (31.05.2025)

4.  D. Tavares: 7.º  Encontro  Práticas  Inclusão  em contexto  escolar,  ESECS,  Leiria,  (17,

24.05.2025)

5. R. Cadima:  Conference CNaPPES.25 – “Congresso Nacional de Práticas Pedagógicas no

Ensino Superior” | Universidade de Évora, Évora. (10-11.07.2025)

6. R. Cadima: Conference IPCE – “XIV Conferência Internacional em Investigação, Práticas

e Contextos em Educação”, ESECS, Leiria. (9-10.05.2025)

7.  L. Descalço:  Panel member “Desporto e vida académica: um equilíbrio essencial” of the

conference  “2ª  Conferência  do  Programa  de  saúde  e  bem-estar  da  UA”,  University  of

Aveiro, May 2025



8. L. Descalço:  Member of the workshop “Estratégia@UO” in the “Fórum de Ensino e

Aprendizagem”, University of Aveiro, July 2025.

9.  L.  Descalço:  Panel  member  “Matemática  com  vida  –  diferentes  olhares  sobre  a

Inteligência Artificial”, University of Aveiro, October 2025.

10. Sónia Pais was in 2025 member of organizing committees of the 19th European 

Conference on Games Based Learning; 2nd International Conference on Education Research;

International Conference on Education Policy and Practice; 1st Internacional Joga-Mate; 

International Conference on Management, Tourism an Technologies (ICMTT), 17. 

International Tourism Congress, Vila de Conde 2025

11. Nélia Amado: Local organisator of the 9th Annual Workshop of the History of 

Mathematics and Mathematics Education Group, Faculdade de Ciências e Tecnologia da 

Universidade do Algarve, Faro, in September 2025, 5-6.

E - Advanced training

Master's Theses

M.Sc. Mathematics for Teachers, University of Aveiro

Anabela Monteiro, A História da Matemática como abordagem pedagógica

Supervisor: Maria Paula Oliveira; Co- Supervisor: Dina Tavares

Catarina Vilas Boas, STEAM Education: An interdisciplinary approach to promoting 

mathematics learning in the 3rd cycle

Supervisor: Maria Paula Oliveira; Co- Supervisor: Dina Tavares

Paula Cristina Miranda de Oliveira Madeira, Mathematics in Motion: Trails with 

MathCityMap as Active Learning Experiences and Heritage Exploration

Supervisor: Maria Paula Oliveira; Co- Supervisor: Nuno Bastos

M. Sc. Master in Pedagogical Use of ICT, Politécnico de Leiria



Cecília Lopes Pereira, Atividades STEAM na promoção do desenvolvimento do 

Pensamento Computacional no 1.º Ciclo

Supervisor: Rita Cadima; Supervisor: Dina Tavares

M. Sc.  in Teaching of the 1st cycle of basic education and mathematics and natural 

sciences in the 2nd cycle of basic education, Politécnico de Leiria

Juliana Pereira Joaquim, Metodologias ativas e tecnologias na prática pedagógica e o 

percurso de uma turma do 6.º ano na resolução de problemas, 

Supervisor: Dina Tavares; Supervisor: Hélia Pinto

 http://hdl.handle.net/10400.8/13631

Other

Training for teachers of mathematics in games and combinatorics

Sónia Pais: “Joga-me”, para Professores do Ensino Básico e Secundário, Docentes do Ensino

Superior, Investigadores (6h);

Sónia Pais: “Mais Jogos e Origami no Ensino da Matemática no 1.º e 2.º CEB” (25h);

Sónia Pais: “Mais Jogos e Origami no Ensino da Matemática no 3.º CEB e Ensino 

Secundário” (25h)

Nélia Amado:  “O processo de ensino e aprendizagem da Combinatória — Uma experiência 

de Ensino,” Training Center of the Association of Mathematics Teachers (APM), (July 2025)

Training for teachers of mathematics in history of mathematics by LIFHIMATE

Martins, A. P.; Costa, T; Pais, S.; Pinto, H. (2025, 30 April-21 May). Sistemas de 

Numeração e Algoritmos

Martins, A. P.; Costa, T; Pais, S.; Pinto, H.; Serra, L. (2025, 20 October 2025-16 January 

2026). Pontes entre o passado e o presente através da História da Matemática [Training for 

teachers of mathematics in history of mathematics by LIFHIMATE 

http://hdl.handle.net/10400.8/13631


M - OTHER INDICATORS:

Participation as responsible, co-responsible or researcher in research projects related to

education on national and international level 

Helder Pinto and Marc Moyon in collaboration with Snezana Lawrence (Middlesex 

University, London, UK) and Helena Durnova (Masaryk University Brno, Czech Republic) 

submitted in October 2025 the project

THEOREM4All = Teaching, History and Education: Opportunities for Research in

Educational Mathematics for All

in the EU funded framework of COST Actions.

Dina  Tavares,  Rita  Cadima: EU-SIDE  –  EUropean  Social  Innovation  & Democratic

Education,  ERASMUS-EDU-2024-PEX-TEACH-ACA  –  101196213  (2025-2028)

(Manager and researcher).

Dina Tavares, Rita Cadima: ELEVATE-WISE – Empowering Ladies in STEM through

Varied Approaches  for  Technological  Excellence  -  Women in STEM Empowerment,

ERASMUS-EDU-2024-CBHE-STRAND-1 – 101178121 (2024 – 2027) (Manager and

researcher).

Dina Tavares: Euro4VET -  European  network  for  better  EU skills  in  VET providers,

ERASMUS-JMO-2023-NETWORKS-SCHOOLS – 101127571 (2023-2026)  (Manager

and researcher).

Dina Tavares: Technical  assistance  to  develop  a  new information  and  communication

technologies (ICT) curriculum in secondary education to promote the development of

digital  skills  in  Cabo Verde,  Ref.  83/DCVP/UGPE/2024. (2025-2027) (Team-Leader,

teacher and research)

Dina  Tavares: Consultancy  for  completing  the  curricular  harmonization  process  and

improving teacher training curricula, with an emphasis on teaching STEM áreas, RFP #

24/CS/C2SC2.A11.2/24. (2025-2026) (Team-Leader and consultant)

Dina  Tavares: Technical  assistance  for  the  development  and  validation  of  programs

associated  with  12th  grade  subjects  in  secondary  education/Cape  Verde,  Ref  N.º

108/HCP/UGPE/2024. (2024-2025) (Coordinator and consultant)



Special issue editor for Scopus-indexed journals

Vanda Santos, Dina Tavares, Cecília Costa e Álvaro Nolla. Topic Editors for the Research

Topic “STEM: Innovation on Teaching and Learning Vol. II” (2025) Frontiers in Education.

journal:  Frontiers;  https://www.frontiersin.org/research-topics/70243/stem-innovation-on-

teaching-and-learning-vol-ii

Nélia Amado: Co-Editor Revista 178 “Educação & Matemática “dedicated to Project Work 

and Interdisciplinarity. 

Memberships in boards of international journals and organizations:

Helder Pinto, Marc Moyon, Teresa Costa Clain, and M. Cecília Costa: 

Members of the Advisory Board of the International Study Group HISTORY and 

PEDAGOGY of MATHEMATICS (HPM, an organization affiliated to the ICMI of IMU)

Sónia Pais: Member of the Editorial Boards of 

1. Athens Journal of Education, Athens Institute, Greece

2. American Journal of Education and Information Technology, Science Publishing Group, 

New York, USA

3. Brazilian Journal of Education, Technology and Society; Universidade Federal do Espírito 

Santo, Brazil and UMINHO, Portugal

Poster and oral presentation

Nolasco, A. P., Oliveira, M. P., & Vettori, P. (2025) "From passive to participatory: 

rethinking the teaching of Calculus in Engineering courses", 7º Fórum Ensino Aprendizagem 

Universidade de Aveiro Maio 2025

Lecturers within the scope of the joint project between the University of Aveiro and 

Secondary Schools in the region: 

https://www.frontiersin.org/research-topics/70243/stem-innovation-on-teaching-and-learning-vol-ii
https://www.frontiersin.org/research-topics/70243/stem-innovation-on-teaching-and-learning-vol-ii


Teresa Costa Clain, Hélder Pinto and Helmuth Malonek 

         Project UA- School Libraries: “Stories with Science in the School Library” 

Member of governing boards of associations

Dina Tavares: Member (Vogal) of the Board of the Association of Mathematics Teachers 

(APM)

Participation as co-responsible or researcher in research projects related to education 

on national and international level 

Dina  Tavares: EU-SIDE  –  EUropean  Social  Innovation  &  Democratic  Education,

ERASMUS-EDU-2024-PEX-TEACH-ACA  –  101196213  (2025-2028)  (Manager  and

researcher).

Dina  Tavares: ELEVATE-WISE  –  Empowering  Ladies  in  STEM  through  Varied

Approaches  for  Technological  Excellence  -  Women  in  STEM  Empowerment,

ERASMUS-EDU-2024-CBHE-STRAND-1 – 101178121 (2024 – 2027) (Manager and

researcher).

Dina Tavares: Euro4VET -  European  network  for  better  EU skills  in  VET providers,

ERASMUS-JMO-2023-NETWORKS-SCHOOLS – 101127571 (2023-2026)  (Manager

and researcher).

Dina Tavares: Technical  assistance  to  develop  a  new information  and  communication

technologies (ICT) curriculum in secondary education to promote the development of

digital  skills  in  Cabo Verde,  Ref.  83/DCVP/UGPE/2024. (2025-2027) (Team-Leader,

teacher and research)

Dina  Tavares: Consultancy  for  completing  the  curricular  harmonization  process  and

improving teacher training curricula, with an emphasis on teaching STEM áreas, RFP #

24/CS/C2SC2.A11.2/24. (2025-2026) (Team-Leader and consultant)

Dina  Tavares: Technical  assistance  for  the  development  and  validation  of  programs

associated  with  12th  grade  subjects  in  secondary  education/Cape  Verde,  Ref  N.º

108/HCP/UGPE/2024. (2024-2025) (Coordinator and consultant)

   Amado, N., Carreira, S. & Nobre, S. (2025) AGENDA DO PROFESSOR 2025-2026 -   

        Dia-a-Dia com a Matemática. APM



Optimization Graph Theory and Combinatorics Group

Important: All Report to be Written in English

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025  to 31-12-2025

1.1 Identificação do Grupo: Optimization Graph Theory and Combinatorics 
Group

Please write your report here
2.1. Sumário (em inglês)  [automatic]

2.2. Resumo dos trabalhos
Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 
De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório.

Max 1000 characters with space

Classification of abstract regular polytopes of rank >=n/2 for G ≤ S_n that do not contain A_n is 
completed. Study of properties of circulant matrices was continued. The Krein space numerical 
range of some tridiagonal matrices with biperiodic, or quasi-biperiodic, main diagonal, having hy-
perbolic boundary generating curves, was investigated. The study of the spectrum of the 
lexicographic product of graphs, viewed as the H-join of a family of graphs all isomorphic to a fixed
arbitrary graph, was completed. Spectrum of Lexicographic Product of Graphs, faced as the H-join 
of family of graphs, was investigated. Research work on the applications of integral graphs which 
are isomorphic to subgraphs of three-dimensional queens graph was realized.  Analytical and algo-
rithmic study of topological structures of matrix cones was made. Semi-infinite optimization was 
applied to solving the aircraft deconfliction problem. Inequalities between L2-norms of partial de-
rivatives of convex functions were derived.

Please write your report here (Max 1000 characters with space)
2.3. Desvios dos trabalhos face à proposta aprovada
No caso de se terem registado desvios face ao programa de trabalho aprovado, incluindo a sua 
calendarização, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.



No caso de se terem observado dificuldades na execução do plano de trabalhos aprovado, solicita-se
a identificação e descrição das referidas dificuldades, bem como a forma de as ultrapassar / como 
foram ultrapassadas.

Max 750 characters with space

Please write your report here (Max 750 characters with space)

2.4. Equipa de Investigação [automatic]

2.5. Orçamento
Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 
investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 
aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

Max 750 characters with space

Please write your report here (Max 750 characters with space)

3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 
apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 
nem teses que ainda não tenham sido discutidas.

Please Add The Numbers of Your Group in the Table Below, Column Realizados
3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Propostos Realizado 
anterior Realizados Total 

realizado
% de 
execução

A - Publicações
Livros 0 0 n.a.
Artigos em revistas internacionais 20 16 n.a.
Artigos em revistas nacionais 0 1 n.a.
B - Comunicações
Comunicações em encontros científicos
internacionais 15 24 n.a.

Comunicações em encontros científicos
nacionais 3 7 n.a.

C - Relatórios 2 0 n.a.
D - Organização de seminários e 
conferências 2 2 n.a.

E - Formação avançada
Teses de Doutoramento 0 0 n.a.
Teses de Mestrado 8 17 n.a.



Outras 0 0 n.a.
F - Modelos 0 0 n.a.
G - Aplicações computacionais 0 0 n.a.
H - Instalações piloto 0 0 n.a.
I - Protótipos laboratoriais 0 0 n.a.
J - Patentes 0 0 n.a.
K - Publicações científicas em 
domínios científicos enquadráveis na 
RIS3

0 0 n.a.

L - Patentes EPO 0 0 n.a.
M - Outros

0 0 n.a.
0 0 n.a.
0 0 n.a.

N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, do
nº 1, da cláusula 2ª do Contra

0 0 n.a.

4. Publicações e outras ações públicas de disseminação dos resultados do projeto

4.1. Publicações de 2025 [Reference + URL]

Please give here the List of Publications following the APA style in the following 
site:
https://citation.crosscite.org/

that converts automatically any DOI to the APA format.

1. Maria Elisa Fernandes, Claudio Alexandre Piedade, The degrees of the orientation-
preserving automorphism groups of toroidal maps and hypermaps, Journal of Algebraic 
Combinatorics, Vol. 61, 55, 18 pp (2025).

2. Andrade E.,  K\i z\i late\c s C., Manzaneda C., Nina H., On properties of $n-$parametric and
bi-geometric circulant matrices, accepted for publication in Comp. Appl. Math. 2025 
(https://rdcu.be/eVMMV)

3. Baghipur, M., Ganie, H. A., Ghorbani, M., & Andrade, E. (2025). Relation between 
generalized distance spread and some topological indices. Discrete Mathematics, Algorithms
and Applications. https://doi.org/10.1  1  4  2  /s1793830925500363  

4. Andrade, E., Lenes, E., Monroy, C. et al. The largest ABC eigenvalue and the ABC energy of
generaized Bethe trees. Comp. Appl. Math. 44, 10 (2025). https://doi.org/10.1007/s40314-
024-02978-y

5. Pinto, H., Martins, A. P., & Gomes, H. (2025). The history of mathematics in the education 
and professional practice of Portuguese teachers. In J. C. Domingues, F. B. Figueiredo, & 

https://citation.crosscite.org/
https://doi.org/10.1142/s1793830925500363
https://rdcu.be/eVMMV


L. Saraiva (Eds.), Proceedings of the 9th Luso-Brazilian Meeting on the History of Mathe-
matics (pp. 411–426). Portuguese Mathematical Society. 

6. Bebiano, N., Lemos, R., & Soares, G. (2025). Matrices with hyperbolical Krein space nu-
merical range. Adv. Oper. Theory 10, 13. https://doi.org/10.1007/s43036-024-00399-6

7. A. S. Miranda; R. Lemos, & M. C. Costa, (2025). Desenvolvimento de competências através
de uma escape room matemática, Indagatio Didactica, vol. 17 (1),  111–
131. https://doi.org/10.34624/id.v17i1.40285

8. Kostyukova O.I.,   Tchemisova T.V. Parametric conic optimization problems over semi-def-
inite plus non-negative   cone.  Journal of Mathematical Science, 2024. Vol. 286, Nº 4, 
2024, pp.560-591.

9.   Kostyukova, O.I., Tchemisova, T.V., Dudina, O.S. On the Uniform Duality in Copositive 
Optimization. J Optim Theory Appl (2024). https://doi.org/10.1007/s10957-024-02515-1

10. A. Plakhov and V. Roshchina.  The problem of optimal camouflaging. SIAM J. Math. Anal. 
57, 95-117 (2025). DOI. 10.1137/24M1636976

11. A. Plakhov and V. Protasov.  Local minima in Newton’s aerodynamic problem and inequali-
ties between norms of partial derivatives. J. Math. Anal. Appl.  543, 128942 (2025). https://
doi.org/10.1016/j.jmaa.2024.128942

12. Renan Moreno, Rui Borges Lopes, Ana Luísa Ramos, José Vasconcelos Ferreira, Diogo 
Correia e Igor de Melo (2025), “Decision support for cargo pickup and delivery under un-
certainty: A combined agent-based simulation and optimization approach”, Computers, Vol. 
14, No. 11, Artigo nº 462, pp. 1-30, doi: 10.3390/computers14110462.

13. Jamile Delesposte, Luís Rangel, Marcelo Meiriño, Carlos Ferreira, Rui Borges Lopes e Ra-
mon Narcizo (2025), “Model for innovation project selection supported by multi-criteria 
methods considering sustainability parameters”, Systems, Vol. 13, No. 10, Artigo nº 876, pp.
1-34, doi: 10.3390/systems13100876.

14. Bruna Figueiredo, Rui Borges Lopes e Amaro de Sousa (2025), “Location-routing problems 
with sustainability and resilience concerns: A systematic review”, Logistics, Vol. 9, No. 3, 
Artigo nº 81, pp. 1-26, doi: 10.3390/logistics9030081.

15. Renan Moreno, Rui Borges Lopes, Ana Luísa Ramos, José Vasconcelos Ferreira, Diogo 
Correia e Igor de Melo (2025), “An agent-based simulation and optimization approach for 
sustainable urban logistics: A case study in Lisbon”, Applied System Innovation, Vol. 8, No. 
3, Artigo nº 66, pp. 1-27, doi: 10.3390/asi8030066.

16. Markus Meßmer, Ana Moura, Rui Borges Lopes, Sebastian Bublies e Sebastian Svejkovsky 
(2025), “Data-driven insights into truck utilisation challenges in freight logistics”, Research 
in Transportation Business & Management, Vol. 60, Artigo nº 101373, pp. 1-15, doi: 
10.1016/j.rtbm.2025.101373.

17. Raquel Gil Pereira, Rui Borges Lopes, Ana Martins, Bernardo Macedo e Leonor Teixeira 
(2025), “A simulation tool to forecast the behaviour of a new smart pre-gate at the Sines 
container terminal”, Sustainability, Vol. 17, No. 1, Artigo nº 153, pp. 1-29, doi: 10.3390/
su17010153.

4.2. Websites gerados no contexto do projeto (opcional)
Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com informação sobre o
mesmo, separados por vírgulas

Please write here if you wish

https://doi.org/10.1016/j.jmaa.2024.128942
https://doi.org/10.1016/j.jmaa.2024.128942
https://doi.org/10.34624/id.v17i1.40285
https://doi.org/10.1007/s43036-024-00399-6


4.3. Outras ações públicas (opcional)
Identificação de outras ações públicas de disseminação de resultados do projeto, como sejam 
conferências, seminários, cursos, filmes, vídeos, programas em rádio e/ou televisão, newsletters, 
etc.

Please write here if you wish
Maria Elisa Fernandes completed Prova de agregação em Matemática. Maria Elisa Fernandes was 
Chair international ULB (Université Libre de Bruxelles) com a duração total de 1 mês (19-31 maio 
de 2025 + 09-25 Janeiro de 2026)
Enide Andrade is in ILAS Board of Directors since 1st March 2025 (by 3 years). 

Rute Lemos conducted Academia de Verão 2025, Departamento de Matemática, Universidade de 
Aveiro (organizers: Lemos, R., & Costa, M. C.). 
Tatiana Tchemisova  participated in the dissemination event of the European project “EntreAction:
An Innovative Case-to-Videostory Approach in Entrepreneurial Education” at the University of Ve-
liko Tarnovo, Bulgaria.

RIQUAL2025 took place at the University of Aveiro (namely in ESTGA, Águeda) on June 27, 
attracting approximately 140 participants. The conference proceedings were edited by António 
Ramos Pires, Margarida Saraiva, and Ana Raquel Xambre, and are available at 
https://publicacoes.riqual.org/troia-xv/



Referência do Projeto: UID/04106/2025  

 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações  

 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática  

 

Report: 01-01-2025  to 31-12-2025 

 

1.1 Identificação do Grupo: 

Probability and Statistics Group 

2.1. Sumário (em inglês)  [automatic] 

2.2. Resumo dos trabalhos 

Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 

De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório. 

Max 1000 characters with space 

PSG continued to focus on the well-established four main core and a new topic was introduced, 

with methodological developments: 

•Time series: state space models (detection and treatment of additive outliers). Count time series 

(clustering, break points analysis, approach to simulate time series). Models with extremes and in a 

spatial-temporal context. Chance point. Predictive accuracy.  

•Extreme value: interface between Extreme Value Theory and AI. Extremal index estimation. 

Cluster analysis via game theory.  Heavy-tailed modeling of NGG processes. Bayesian 

semiparametric modeling of joint extremes. 

•Data analysis: Regression and aggregation models with maximum entropy estimation. Deep 

Learning (data stream). Outlying. Feature selection and publication bias. Applied Statistics and 

Machine Learning in Health Sciences, Quality 4.0 industrial environments, and others. 

•Teaching research: Active learning methodologies (games/quizzes; perceptions). 

•Stochastic models: for attribute networks. 

 

2.3. Desvios dos trabalhos face à proposta aprovada 

No caso de se terem registado desvios face ao programa de trabalho aprovado, incluindo a sua 

calendarização, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 

justificação para os mesmos. 

No caso de se terem observado dificuldades na execução do plano de trabalhos aprovado, solicita-se 

a identificação e descrição das referidas dificuldades, bem como a forma de as ultrapassar / como 

foram ultrapassadas. 

Max 750 characters with space 

No significant deviations were observed. 



2.4. Equipa de Investigação [automatic] 

Integrated members: 17 

Adelaide de Fatima Baptista Valente Freitas 

Andreia Oliveira Hall 

Ana Helena Marques de Pinho Tavares 

Andreia Alves Forte de Oliveira Monteiro 

Anabela Virgínia dos Santos Flores Rocha 

Isabel Maria Simões Pereira 

Clara Maria Henrique Cordeiro 

Maria da Conceição Cristo Santos Lopes Costa 

Magda Sofia Valério Monteiro 

Helena Maria Pereira Pinto Dourado e Alvelos 

Marco André da Silva Costa 

Nelson Gomes Rodrigues Antunes 

Maria Cristina Souto de Miranda 

Miguel Brás de Carvalho 

Pedro Miguel Ferreira Sá Couto 

Pedro Filipe Pessoa Macedo  

Vera Mónica Almeida Afreixo 

Members without Phd: 6 

Ana Cristina Felizardo Henriques 

Diana Isabel Cardoso Rocha 

Jorge Vaz Ramos Rodrigues de Cabral 

Luís Gonçalo Santos Sousa 

Marco André Santos Silva 

Marta Luísa Santos Maltez 

Collaborators:  11 

Nélia Maria Marques da Silva 

Arminda Manuela Andrade Pereira Gonçalves 

Cláudia Susana Pereira dos Santos 

Maria Manuela Souto de Miranda 

Alberto Oliveira Da Silva 

Rodney Carvalho Afonso de Sousa 

Luís Miguel Almeida da Silva 

Miguel Martins Felgueiras 

Maria Eduarda Rocha Pinto Augusto Silva 

Sónia Cristina Alexandre Gouveia 

Isabel Maria Marques da Silva Magalhães 

 

2.5. Orçamento 

Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 

investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 

aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 

justificação para os mesmos. 

Max 750 characters with space 

99% of the PSG budget was executed and it was allocated in scientific missions and consultants. 



100% of the Biomathematics LT budget was executed and it was allocated in 3 BII fellowships and 

in the Annual Workshop (invited speakers). 

 

3. Indicadores 

Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 

apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 

nem teses que ainda não tenham sido discutidas. 

Please Add The Numbers of Your Group in the Table Below, Column Realizados 

3.1. Quadro de indicadores do projeto em 2025 

Indicadores de realização física Propostos 
Realizado 

anterior 
Realizados 
GPE + Biomatth 

Total 

realizado 

% de 

execução 

A - Publicações     

 

Livros 0  0  n.a. 

Artigos em revistas internacionais 23  28+2=30  n.a. 

Artigos em revistas nacionais 1  0  n.a. 

Capítulo de livros 0  10   

B - Comunicações     

 

Comunicações em encontros científicos 

internacionais 
16  19  n.a. 

Comunicações em encontros científicos 

nacionais 
10  22+8  n.a. 

Seminários, palestras   5   

C - Relatórios 0    n.a. 

D - Organização de seminários e 

conferências 

        Seminários 

        Conferências 

 

 

9 

7 

 

 

9 

10+1=11 

 n.a. 

E - Formação avançada     

 

Teses de Doutoramento 2  2  n.a. 

Teses de Mestrado 26  28  n.a. 

Outras 0    n.a. 

F - Modelos 0    n.a. 

G - Aplicações computacionais 0    n.a. 

H - Instalações piloto 0    n.a. 

I - Protótipos laboratoriais 0    n.a. 

J - Patentes 0    n.a. 

K - Publicações científicas em 

domínios científicos enquadráveis na 

RIS3 

0    n.a. 

L - Patentes EPO 0    n.a. 

M - Outros     

 

 0    n.a. 
 0    n.a. 
 0    n.a. 



N - Nº de contratos de trabalho de 

acordo com o previsto na alínea ii, do 

nº 1, da cláusula 2ª do Contra 

0    n.a. 

 

 

 

4. Publicações e outras ações públicas de disseminação dos resultados do projeto 

 

4.1. Publicações de 2025 [Reference + URL] 

Please give here the List of Publications following the APA style in the following 

site: 

https://citation.crosscite.org/ 

that converts automatically any DOI to the APA format. 

Palacios Ramírez, V., de Carvalho, M., & Gutiérrez, L. (2025). Heavy-Tailed NGG-Mixture 

Models. Bayesian Analysis, 20(4), 1315-1343. https://doi.org/10.1214/24-ba1420  

de Carvalho, M., Martos, G., & Svetlošák, A. (2025). A game-inspired algorithm for marginal and 

global clustering. Pattern Recognition, 160, 111158. https://doi.org/10.1016/j.patcog.2024.111158  

de Carvalho, M., & Palacios Ramirez, K. V. (2025). Semiparametric Bayesian modelling of 

nonstationary joint extremes: How do big tech’s extreme losses behave? Journal of the Royal 

Statistical Society Series C: Applied Statistics, 74(2), 447–465. 

https://doi.org/10.1093/jrsssc/qlae062 

Pereira, F. C., Costa, M., & Gonçalves, A. M. (2025). Improving parameter estimation and forecast 

accuracy in state-space models through outlier handling. Communications for Statistical 

Applications and Methods, 32(4), 475–507. https://doi.org/10.29220/csam.2025.32.4.475 

Tavares, A. H., Silva, A., Freitas, T., Costa, M., Macedo, P., & da Costa, R. A. (2025). Aggregation 

in Ill-Conditioned Regression Models: A Comparison with Entropy-Based Methods. Entropy, 

27(10), 1075. https://doi.org/10.3390/e27101075   

Lau, B., Ramos, D., Afreixo, V., Silva, L. M., Tavares, A. H., Felgueiras, M. M., Castro Paupério, 

D., & Firmino-Machado, J. (2025). Predicting Red Blood Cell Transfusion in Elective Cardiac 

Surgery: A Machine Learning Approach. Mathematical and Computational Applications, 30(2), 22. 

https://doi.org/10.3390/mca30020022 

Saraiva, A. L., Silva, C. J., Cabral, J., Antunes, J. P., Rama, P., Pinheiro, S. J., & Afreixo, V. (2025). 

Analysis of Primary Healthcare Indicators. Mathematical and Computational Applications, 30(1), 

14. https://doi.org/10.3390/mca30010014  

Rocha, F., Silva, C. J., Pinheiro, S. J., Afreixo, V., Leitão, R. P., & Felgueiras, M. (2025). 

Characterization of the Appointment’s Reasons for “P—Psychological” on the ICPC-2 Scale in 

Primary Health Care Services. Mathematical and Computational Applications, 30(2), 28. 

https://doi.org/10.3390/mca30020028  

https://citation.crosscite.org/
https://doi.org/10.1214/24-ba1420
https://doi.org/10.1016/j.patcog.2024.111158
https://doi.org/10.1093/jrsssc/qlae062
https://doi.org/10.29220/csam.2025.32.4.475
https://doi.org/10.3390/e27101075
https://doi.org/10.3390/mca30020022
https://doi.org/10.3390/mca30010014
https://doi.org/10.3390/mca30020028


Monteiro, M.S.V., Estrela, S.C.L., & Faria, H.A.M. (2025). Coil Projects as a Strategy for the 

Internationalisation of Higher Education: Reflections from a Portuguese-Brazilian Experience. 

European Journal of Education Studies, 12(9). http://dx.doi.org/10.46827/ejes.v12i9.6154 

Freitas, A., Neves, A. J., Viseu, F., Lemos-silva, M., Oliveira, N., Alves, C., Abreu, A. L., & 

Carvalho, P. (2025). University Students’ Perceptions of the B-Learning Methodology. Participatory 

Educational Research, 12(5), 133–153. https://doi.org/10.17275/per.25.67.12.5 

Hall, A. (2025). Exploring symmetry in professional development courses for mathematics teachers. 

Symmetry: Culture and Science, 36(3), 249–263. https://doi.org/10.26830/symmetry_2025_3_249 

Hall, A. Bastos, N., Pais, S., Morando, P. and Spreafico, M. L. S., (2025). The Use of Games in 

Mathematics Learning: An Experience with Primary School Teachers. Indagatio Didactica, 17(1), 

35-53. https://doi.org/10.34624/id.v17i1.40273 

Senra, H., Costa, M. C., Pereira, I., Agostinho, D., & Castelo-Branco, M. (2025). Predicting 

diagnostic conversion from mild cognitive impairment to Alzheimer’s disease: A Bayesian 

hierarchical model approach using ADNI patient data. Journal of Alzheimer’s Disease, 107(1), 374–

387. https://doi.org/10.1177/13872877251360228 

Martins, F. P., Lima, P. S., Silva, L. M., Torcato, R., & Oliveira, J. M. (2025). Enhancing 

thermoplastic resin transfer moulding using in-situ homogenisation. Journal of Thermoplastic 

Composite Materials. https://doi.org/10.1177/08927057251387076 

Messias, A., Rosa, G., Couto, P., Rodrigues, V., Silva, L. M., & Marques, J. (2025). A new hotel 

classification model combining guest reviews with official hotel classification systems: Bridging 

expert and consumer ratings. Tourism and Hospitality Research. 

https://doi.org/10.1177/14673584251379305 

Pereira, T., Ramalho, A. M., Sá Couto, P., & Lousada, M. (2025). Exploring the effectiveness of the 

Pragmatic Intervention Programme (PICP) with children with autism spectrum disorder and 

developmental language disorder: A non-randomised controlled trial. Autism, 29(3), 726–739. 

https://doi.org/10.1177/13623613241287017 

Sa-Couto, C., Sa-Couto, P., Nicolau, A., Lazarovici, M., Ericsson, C., Vieira-Marques, P., & Bispo, 

I. (2025). Impact of rescuer position, arm angle, and anthropometric variables on muscle fatigue 

during cardiopulmonary resuscitation: An international multicentric randomized crossover 

simulation study. Resuscitation Plus, 24, 100971. https://doi.org/10.1016/j.resplu.2025.100971 

Tavares, J., Silva, S., Ribeiro, A., Matheus, A., Sá-Couto, P., Sousa, L., & Guerra, S. (2025). 

Psychometric validation of the Portuguese ALONE scale and analysis of factors associated with 

severe loneliness in a sample of community-dwelling older adults. Aging & Mental Health, 1–10. 

https://doi.org/10.1080/13607863.2025.2490712 

Azevedo, M., Martins, A., Pereira, T., Couto, P. S., & Lousada, M. (2025). The effects of 

PROsyntax in children with developmental language disorder and autism spectrum disorder: A 

nonrandomized controlled trial. Autism & Developmental Language Impairments, 10, 

23969415251350586. https://doi.org/10.1177/23969415251350586 

Matos, M. A. C., Jesus, D., Sá-Couto, P., & Pinheiro, A. R. (2025). Communication strategies used 

by health professionals and senior health professional students with people with aphasia: An 

overview of the Portuguese reality. Aphasiology, 1–31. 

https://doi.org/10.1080/02687038.2025.2462289 

http://dx.doi.org/10.46827/ejes.v12i9.6154
https://doi.org/10.17275/per.25.67.12.5
https://doi.org/10.26830/symmetry_2025_3_249
https://doi.org/10.34624/id.v17i1.40273
https://doi.org/10.1177/13872877251360228
https://doi.org/10.1177/08927057251387076
https://doi.org/10.1177/14673584251379305
https://doi.org/10.1177/13623613241287017
https://doi.org/10.1016/j.resplu.2025.100971
https://doi.org/10.1080/13607863.2025.2490712
https://doi.org/10.1177/23969415251350586
https://doi.org/10.1080/02687038.2025.2462289


Correia, L., Sa-Couto, P., Marques, S., Raínho, M., & Simões, J. (2025). Nursing educational 

intervention on adherence to self-care and treatment in individuals with diabetes. Millenium - 

Journal of Education, Technologies, and Health, 2(20e), e37995. 

https://doi.org/10.29352/MILL0220E.37995  

Guerreiro, H., Sa-Couto, P., Costa, I., & Matos, M. da A. C. (2025). The impact of a theoretical-

practical training program for healthcare professionals’ communication with people with aphasia. 

Aphasiology, 1–21. https://doi.org/10.1080/02687038.2025.2565227 

Silva, M., Salvadorinho, J., Rodrigues, C.; Xambre, A.R., & Alvelos, H. (2025) Evaluating Shingo 

Model Alignment at Toyota Portugal: Analysing Operational Excellence in Industry 4.0. 

International Journal of Lean Six Sigma. Vol. ahead-of-print No. ahead-of-print. 

https://doi.org/10.1108/IJLSS-04-2025-0103 

Oliveira, M., Rocha, M., Costa, H., Novo, J., Paredes, L., Barros, P., Ribeiro, M., Castro, S., 

Rodrigues, M., Pires, P., Araújo, A., Afreixo, V., Fragata, I., Nunes, A., Gregorio, T. (2025). 

Efficacy and safety of endovascular therapy for posterior cerebral artery occlusion stroke–cohort 

study. Clinical Neurology and Neurosurgery, 109106. 

https://doi.org/10.1016/j.clineuro.2025.109106 

Amir, N., Mansoor, E., Eeman, N., Ahmed, M.N., Mansoor, E., Mansoor, E., Hussain, K., Afreixo, 

V., Mansoor, A., Martins, J.F.B. and Palma, P.J.(2025). Jasminum-Based Nano-Reinforced Calcium 

Hydroxide Reduces Postoperative Pain in Symptomatic Apical Periodontitis: A Randomized 

Controlled Trial. Journal of Endodontics. https://doi.org/10.1016/j.joen.2025.05.016  

Brochado et al. Martins, J. B., Georgiou, A., Diogo, P., de Vries, R., Afreixo, V., Palma, P., & 

Shemesh, H. (2025). CBCT-Assessed Outcomes and Prognostic Factors of Primary Endodontic 

Treatment and Retreatment: A Systematic Review and Meta-Analysis. Journal of Endodontics, 

51(6), 687-706. https://doi.org/10.1016/j.joen.2025.03.004 

Rui Marçalo, Guilherme Rodrigues, Miguel Pinheiro, Sonya Neto, Sofia L Marques, Paula Simão, 

Vitória Martins, Lília Andrade, Maria Aurora Mendes, Manuel Santos, Vera Afreixo, Alda Marques, 

Gabriela Moura (2025) “Functional impairment in COPD can be predicted using genomic-derived 

data” Thorax https://doi.org/10.1136/thorax-2024-222142  

Joana Henriques, Vera Afreixo, Human Unterrainer, Hugo Senra (2025) “Psychological Mediators 

of the Association between Obesity and Symptoms of Depression, Anxiety and Stress” 

Neuropsychobiology 84 (1): 26–37 https://doi.org/10.1159/000542767  

Oliveira, D., Rosa, M.J., & Alvelos, H. (2025). Quality 4.0: Results from a systematic literature 

review. The TQM Journal, 37 (2): 379–456. https://doi.org/10.1108/TQM-01-2023-0018 

Gonçalves, L., Moura, A., & Alvelos, H. (2025). Continuous Improvement through Back-office 

Processes Automatization: a case study on Standardized Work Documentation. Procedia Computer 

Science, 253, pp. 1185-1194. https://doi.org/10.1016/j.procs.2025.01.180 

 

Capítulo de livros: 
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Rocha, A., & Miranda, M. C. (2025). Robust Estimation for the Random Effects Panel Data 

Models. In Springer Proceedings in Mathematics &amp; Statistics (pp. 323–333). Springer Nature 

Switzerland. https://doi.org/10.1007/978-3-031-68949-9_24 

Souto de Miranda, M., Miranda, M. C., & Gomes, M. I. (2025). A Direct Approach in Extremal 

Index Estimation. In Springer Proceedings in Mathematics &amp; Statistics (pp. 141–154). 

Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-68949-9_11  

Neves, M. M., Gomes, D. P., & Cordeiro, C. (2025). Geostatistics for Spatial Extremes: Recent 

Approaches. In Quantitative Geology and Geostatistics (pp. 121–132). Springer Nature Switzerland. 

https://doi.org/10.1007/978-3-031-92870-3_11  

Silva, I., Silva, M. E., & Pereira, I. (2025). Bayesian Modelling of Time Series of Counts with 

Missing Data. In Springer Proceedings in Mathematics & Statistics (pp. 83–98). Springer Nature 

Switzerland. https://doi.org/10.1007/978-3-031-68949-9_7 

Hall, A., Pais, S., Morando, P. and Spreafico, M. L. S. (2025). Beyond Traditional Teaching: Games 

and Origami as Tools for Mathematics Learning. European Conference on Games Based Learning, 

19(1), 368-377. https://doi.org/10.34190/ecgbl.19.1.3996 

Alvelos, H.; Hall, A., Pais, S., Damas, A., Pereira, L., Rocha, M. &Ferreira, R. (2025). Learning 

while developing a game: the case of an introductory course on Industrial Engineering and 

Management. European Conference on Games Based Learning, 19(1), 29-35. 

https://doi.org/10.34190/ecgbl.19.1.4023 

Frade, S., Hall, A. & Pais, S. (2025) Descobrir a Matemática Através do Mar. In V. Santos (Ed.), 

Matemática Com Vida: diferentes olhares sobre a Cultura, (pp. 73-78), University of Aveiro. 

https://doi.org/10.48528/y36b-xe14 

Hall, A. & Bastos, N. (2025) Circling Infinity: String Art with Rational Numbers. In Verhoeff, T., 

Swart, D., Gould, S. L. & Torrence, E. (Eds), Proceedings of Bridges 2025: Mathematics and the 

Arts. (pp.  625-632). Tessellations Publishing https://archive.bridgesmathart.org/2025/bridges2025-

625.html#gsc.tab=0 

Gomes, A., Silva, L. M., & Cruz, J. P. (2024). Predicting Employee Attrition in a Multi-company 

Setting. In Lecture Notes in Computer Science (pp. 337–348). Springer Nature Switzerland. 

https://doi.org/10.1007/978-3-031-77731-8_31 

Gonçalves, L., Alvelos, H., Moura, A. (2025). Human Resource Allocation Problem Considering 

Aptitude, Work Experience and Level of Criticality of Workstations. In: Marczewska-Kuzma, R., 

Hadas, L., Golinska-Dawson, P. (eds) Implementation of Circular Economy in Supply Chains and 

Production Systems. EcoProduction. Springer, Cham. https://doi.org/10.1007/978-3-031-88926-
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4.2. Websites gerados no contexto do projeto (opcional) 

Enumerar as URL/endereços dos sites web criados no âmbito do projeto ou com informação sobre o 

mesmo, separados por vírgulas 
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https://sites.google.com/view/one-daymeeting-cidma 

https://www.ua.pt/pt/estatisticamedica/7th-shdm 

https://sites.google.com/view/workshopsps-cidma/Home  

https://sites.google.com/view/ltbiomath/activities-2025   

 

4.3. Outras ações públicas (opcional) 

Identificação de outras ações públicas de disseminação de resultados do projeto, como sejam 

conferências, seminários, cursos, filmes, vídeos, programas em rádio e/ou televisão, newsletters, 

etc. 

Please write here if you wish 

 

https://sites.google.com/view/one-daymeeting-cidma
https://www.ua.pt/pt/estatisticamedica/7th-shdm
https://sites.google.com/view/workshopsps-cidma/Home
https://sites.google.com/view/ltbiomath/activities-2025


Systems and Control Group

Referência do Projeto: UID/04106/2025 

Título: Centro de Investigação e Desenvolvimento em Matemática e Aplicações 

Concurso * Programa * Área: UID 2023/2024 *  6817 - DCRRNI ID * Matemática 

Report: 01-01-2025 to 31-12-2025

1.1 Identificação do Grupo: Systems and Control Group

2.1. Sumário (em inglês)  [automatic]

2.2. Resumo dos trabalhos
Descrição sucinta das atividades desenvolvidas no período em apreço e dos resultados alcançados. 
De referir, em concreto, as tarefas que tiveram execução no período a que se reporta o relatório.

Research focused on dynamical control systems, fractional calculus, mathematical epidemiology,
and coding theory. Key achievements include dynamically consistent discrete and hybrid epidemic
models preserving positivity and stability, with analytical and long-term results. Important advances
were achieved in  controllability  and observability  of  fractional-order  systems.  Epidemic studies
covered COVID-19, rabies,  and HIV/AIDS, integrating delays,  stochastic effects,  diffusion,  and
optimal control. Additional contributions covered optimal control in agricultural irrigation, stability
of thermoelastic beams, and hybrid stochastic–deterministic systems. Research on convolutional
codes  focused  on  optimal  non-catastrophic  and  multidimensional  constructions.  Further  results
include studies on computational limits  of dynamical  systems, neuromuscular  blockade control,
data analysis methods, delay differential equations, and nonlinear dynamics such as bifurcation,
chaos, and generalized Lorenz-type models.

2.3. Desvios dos trabalhos face à proposta aprovada
No caso de se terem registado desvios face ao programa de trabalho aprovado, incluindo a sua 
calendarização, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

No caso de se terem observado dificuldades na execução do plano de trabalhos aprovado, solicita-se
a identificação e descrição das referidas dificuldades, bem como a forma de as ultrapassar / como 
foram ultrapassadas. 

No significant deviations.

2.4. Equipa de Investigação [automatic]



2.5. Orçamento
Descrição sucinta do orçamento, incluindo os principais itens de investimento aprovados e 
investimento por entidade beneficiária. No caso de se terem registado desvios face ao orçamento 
aprovado, solicita-se a identificação e descrição dos referidos desvios, bem como uma breve 
justificação para os mesmos.

The Systems and Control Group had a budget of EUR 36,303.05, of which EUR 33,192.85 (91,4%)
was spent,  mainly on dissemination activities such as participation in international conferences.
Additionally, some members used funds to collaborate with researchers from foreign institutions.
The group also hosted guests at UA, covering their accommodation costs in local hotels. No budget
was allocated to equipment.

3. Indicadores
Indicar os valores do projeto até ao fim do período a que corresponde o presente relatório. Devem 
apenas ser indicadas concretizações efetivas. Não incluir publicações submetidas para publicação, 
nem teses que ainda não tenham sido discutidas.

Please Add The Numbers of Your Group in the Table Below, Column Realizados
3.1. Quadro de indicadores do projeto em 2025

Indicadores de realização física Propostos Realizado 
anterior Realizados Total 

realizado
% de 
execução

A - Publicações
Livros 0 2 0 n.a.
Artigos em revistas internacionais 0 47 0 n.a.
Artigos em revistas nacionais 0 1 0 n.a.
B - Comunicações
Comunicações em encontros científicos
internacionais 0 21 0 n.a.

Comunicações em encontros científicos
nacionais 0 12 0 n.a.

C - Relatórios 0 8 0 n.a.
D - Organização de seminários e 
conferências 0 21 0 n.a.

E - Formação avançada
Teses de Doutoramento 0 3 0 n.a.
Teses de Mestrado 0 4 0 n.a.
Outras 0 1 0 n.a.
F - Modelos 0 0 0 n.a.
G - Aplicações computacionais 0 0 0 n.a.
H - Instalações piloto 0 0 0 n.a.
I - Protótipos laboratoriais 0 0 0 n.a.
J - Patentes 0 0 0 n.a.
K - Publicações científicas em 0 0 0 n.a.



domínios científicos enquadráveis na 
RIS3
L - Patentes EPO 0 0 0 n.a.
M - Outros 0

0 0 n.a.
0 0 n.a.
0 0 n.a.

N - Nº de contratos de trabalho de 
acordo com o previsto na alínea ii, do
nº 1, da cláusula 2ª do Contra

0 0 0 n.a.

4. Publicações e outras ações públicas de disseminação dos resultados do projeto

4.1. Publicações de 2025 [Reference + URL]

Livros

Debnath, P., Srivastava, H. M., Torres, D. F. M., & Cho, Y. J. (2025). Mathematical Analysis. Chapman 
and Hall/CRC. https://doi.org/10.1201/9781003530602  

Golubitsky, M., Boccaletti, S., & Pinto, C. M. A. (Eds.). (2025). Mathematical Approaches to 
Challenges in Biology and Biomedicine: ICMASC 2024, Porto, Portugal, June 20–22 (Vol. 507). 
Springer Nature Switzerland.

Artigos em revistas internacionais 

Abreu, Z.,  Pinto, R.,  & Simões, R. (2025).  Constructions of Non-catastrophic MDS Convolutional
Codes  of Rate  1/2.  In  Lecture  Notes  in  Electrical  Engineering  (pp.  596–605).  Springer  Nature
Switzerland. https://doi.org/10.1007/978-3-031-81724-3_53

Abreu, Z., Pinto, R., & Simões, R. (2025). MDS Multidimensional Convolutional Codes.  In Lecture
Notes  in  Electrical  Engineering  (pp.  465–475).  Springer  Nature  Switzerland.
https://doi.org/10.1007/978-3-031-81724-3_42

Almeida, R., Girejko, E., Machado, L., Malinowska, A. B., & Martins, N. (2025).  On the stability of
memory-dependent  multi-agent  systems  under  DoS  attacks.  Journal  of  the  Franklin  Institute,
362(1), 107402. https://www.sciencedirect.com/science/article/pii/S0016003224008238

Almeida, R. (2025). Fractional calculus of variations for composed functionals with generalized de-
rivatives. Fractal and Fractional, 9(3), 188. https://www.mdpi.com/2504-3110/9/3/188

https://doi.org/10.1201/9781003530602
https://www.mdpi.com/2504-3110/9/3/188
https://www.sciencedirect.com/science/article/pii/S0016003224008238
https://doi.org/10.1007/978-3-031-81724-3_42
https://doi.org/10.1007/978-3-031-81724-3_53


Almeida, R. (2025). On the variable-order fractional derivatives with respect to another function.
Aequationes Mathematicae,  99,  805–822.  https://link.springer.com/article/10.1007/s00010-024-
01082-0

Almeida, R. (2025). Fractional differential equations with arbitrary kernel dependence and bound-
ary constraints.  Moroccan Journal of Pure and Applied Mathematics, 11(1), 71–78.7 https://jour-
nals.imist.ma/index.php/MJPAA/article/view/4881

Almeida, R. (2025). A unified approach to implicit fractional differential equations with anti-peri-
odic  boundary  conditions.  Mathematics,  13(17),  2890. https://www.mdpi.com/2227-
7390/13/17/2890

Almeida, R., Kamocki, R., Malinowska, A. B., & Odzijewicz, T. (2025). Memory-dependent optimal 
leader-follower control for evacuation. Nonlinear Dynamics, 113, 25021–25045. 
https://link.springer.com/article/10.1007/s11071-025-11426-3

Alonso, H., Sousa, C., Mendonça, T., & Rocha, P. (2025). Neuromuscular Blockade Control based on
a New Patient Identification Procedure. WSEAS TRANSACTIONS ON BIOLOGY AND BIOMEDICINE,
22, 343–350. https://doi.org/10.37394/23208.2025.2  2  .32  

Alonso, H., & Pinto da Costa, J. F. (2025). Over-sampling methods for mixed data in imbalanced
problems.  Communications  in  Statistics  -  Simulation  and  Computation,  1–23.
https://doi.org/10.1080/03610918.2024.2447451

Ben Brahim, H., El Alaoui, F.-Z., Tajani, A., & Torres, D. F. M. (2025). Existence and uniqueness of
mild solutions for a class of psi-Caputo time-fractional systems of order from one to two. Fractional
Calculus and Applied Analysis, 28(5), 2357–2394. https://doi.org/10.1007/s13540-025-00434-0

Baleanu, D., Pinto, C. M. A., & Kumar, S. (2025). Introduction to the Special Issue on Mathematical
Aspects of Computational Biology and Bioinformatics-II. Computer Modeling in Engineering &amp;
Sciences, 143(2), 1297–1299. https://doi.org/10.32604/cmes.2025.067010

Boudjellal,  L.,  &  Silva,  C.  J.  (2025).  Analysis  of  the  impact  of  time  delay  incorporation  in
mathematical models of  cellular  population dynamics.  In Mathematical Modeling in Bioscience
(pp. 1–17). Elsevier. https://doi.org/10.1016/b978-0-44-315445-4.00007-x 

Caio,  P.,  & Silva,  C.  J.  (2025).  Application of  Indirect  Methods  to Optimal  Control  Problems in
Epidemiology.  In  Lecture  Notes  in  Electrical  Engineering  (pp.  444–454).  Springer  Nature
Switzerland.  https://doi.org/10.1007/978-3-031-81724-3_40 

https://doi.org/10.1007/978-3-031-81724-3_40
https://doi.org/10.1016/b978-0-44-315445-4.00007-x
https://doi.org/10.32604/cmes.2025.067010
https://doi.org/10.1007/s13540-025-00434-0
https://doi.org/10.1080/03610918.2024.2447451
https://doi.org/10.37394/23208.2025.22.32
https://link.springer.com/article/10.1007/s11071-025-11426-3
https://www.mdpi.com/2227-7390/13/17/2890
https://www.mdpi.com/2227-7390/13/17/2890
https://journals.imist.ma/index.php/MJPAA/article/view/4881
https://journals.imist.ma/index.php/MJPAA/article/view/4881
https://link.springer.com/article/10.1007/s00010-024-01082-0
https://link.springer.com/article/10.1007/s00010-024-01082-0


Calatayud,  J.,  Jornet,  M.,  &  Pinto,  C.  M.  A.  (2025).  On  partial  Caputo  fractional  models.
Computational and Applied Mathematics, 44(5). https://doi.org/10.1007/s40314-025-03209-8

Calatayud, J., Jornet, M., & Pinto, C. M. A. (2025). Inverse uncertainty quantification for stochastic
systems by resampling.  Applications to modeling of alcohol  consumption and infection by HIV.
Communications  in  Nonlinear  Science  and  Numerical  Simulation,  140,  108401.
https://doi.org/10.1016/j.cnsns.2024.108401

Chabekh,  M.,  Chougui,  N.,  &  Torres,  D.  F.  M.  (2025).  Analysis  of  a  Shear  beam  model  with
suspenders in thermoelasticity of type III. Journal of Computational and Applied Mathematics, 463,
116471. https://d  o  i.org/10.1016/j.cam.2024.116471  

Charles,  M.,  Mfinanga,  S.  G.,  Lyakurwa,  G.  A.,  Torres,  D.  F.  M.,  &  Masanja,  V.  G.  (2025).  A
Mathematical and Optimal Control Model for Rabies Transmission Dynamics Among Humans and
Dogs  With  Environmental  Effects.  Journal  of  Applied  Mathematics,  2025(1).
https://doi.org/10.1155/jama/5559842

Charles, M., Mfinanga, S. G., Lyakurwa, G. A., Torres, D. F. M., & Masanja, V. G. (2025). Evaluating
the effectiveness of stochastic CTMC and deterministic models in correlating rabies persistence in
human  and  dog  populations.  Franklin  Open,  13,  100397.
https://doi.org/10.1016/j.fraope.2025.100397

Chatterjee, A. N., Abraha, T., Al Basir, F., & Torres, D. F. M. (2025). A model for the dynamics of
COVID-19  infection  transmission  in  human  with  latent  delay.  Afrika  Matematika,  36(1).
https://doi.org/10.1007/s13370-024-01226-0

Cruz, F., Almeida, R., & Martins, N. (2025).  A Pontryagin maximum principle for optimal control
problems involving distributed-order fractional  derivatives with arbitrary kernels.  AIMS Mathe-
matics,  10(5),  11939–11956.  https://www.aimspress.com/arti  c  le/doi/10.3934/math.2025539?  
viewType=HTML

Debbouche,  A.,  Samet,  B.,  &  Torres,  D.  F.  M.  (2025).  A  nonlinear  ultra-parabolic  differential
inequality  with  Bessel  operator.  Miskolc  Mathematical  Notes,  26(2),  685.
https://doi.org/10.18514/mmn.2025.3053

Duarte, J., Januário, C., & Martins, N., On chaos, tipping and delayed dynamical transitions in a
Hassel-type  population  model  with  an  Allee-effect.  In  Mathematics  2025,  13(8),  1275.
https://doi.org/10.3390/math13081275

El-Deeb, A. A., & Pinelas, S. (2025). Dynamic Hermite-Hadamard Inequality for r-Convex Symmetric
Functions on Time Scales and Their Applications. In P. Benevieri & J. G. Mesquita (Eds.),  Functional
Differential  Equations  and  Dynamic  Equations  on  Time  Scales.  Advances  in  Mechanics  and
Mathematics (Vol. 52). Birkhäuser, Cham. https://doi.org/10.1007/978-3-031-83327-4_4

Freitas, A., Neves, A. J., Viseu, F., Lemos-Silva, M., Oliveira, N., Alves, C., Abreu, A. L., & Carvalho, P.
(2025). University Students’ Perceptions of the B-Learning Methodology. Participatory Educational
Research, 12(5),133–153. https://doi.org/10.17275/per.25.67.12.5
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Graça, D. S. (2025). Computation with Real Numbers and Continuous-Time Dynamical Systems. In
Lecture  Notes  in  Computer  Science  (pp.  62–75).  Springer  Nature  Switzerland.
https://doi.org/10.1007/978-3-031-95908-0_5

Graef, J. R., Maazouz, K., Pinelas, S., Bellabes, Z., & Boussekkine, N. (2025). Existence of Solutions
to  the  Variable  Order  Caputo  Fractional  Thermistor  Problem. Fractal  and  Fractional,  9(3),
139. https://doi.org/10.3390/fractalfract9030139

Khalighi, M., Lahti, L., Ndaïrou, F., Rashkov, P., & Torres, D. F. M. (2025). Fractional modelling of
COVID-19 transmission incorporating asymptomatic and super-spreader individuals. Mathematical
Biosciences, 380, 109373. https://doi.org/10.1016/j.mbs.2024.109373

Khan, H., Alzabut, J., Almutairi, D. K., Alqurashi, W. K., Pinelas, S., Tunç, O., & Azim, M. A. (2025). A
coupled  nonlinear  system  of  integro-differential  equations  using  modified  ABC
operator. Fractals. https://doi.org/10.1142/S0218348X2540105X

Lamrani,  I.,  Zitane,  H.,  & Torres,  D.  F.  M. (2025).  Controllability and observability of  tempered
fractional differential systems. Communications in Nonlinear Science and Numerical  Simulation,
142, 108501. https://doi.org/10.1016/j.cnsns.2024.108501

Lemos-Paião,  A.  P.,  Lopes,  S.  O.,  &  de Pinho,  M.  d.  R.  (2025).  Sensitivity  Analysis  for Optimal
Control: Application to an Irrigation Problem. In Lecture Notes in Electrical Engineering (pp. 186–
197). Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-81724-3_18

Lemos-Paião, A. P., Lopes, S. O., & de Pinho, M. D. R. (2025). A parametric optimal control problem
applied  to  daily  irrigation.  Mathematical  Modelling  of  Natural  Phenomena,  20,  2.
https://doi.org/10.1051/mmnp/2024020

Lemos-Silva, M., Vaz, S., & Torres, D. F. M. (2025). Exact solution for a discrete-time SIR model.
Applied Numerical Mathematics, 207, 339–347. https://doi.org/10.1016/j.apnum.2024.09.014

Lemos-Silva, M., Vaz, S., & Torres, D. F. M. (2025). A consistent SIR model on time scales with exact
solution. Nonlinear Dynamics, 113(25), 34439–34450. https://doi.org/10.1007/s11071-025-11758-
0

Lemos-Silva,  M.,  &  Torres,  D.  F.  M.  (2025).  Logistic  equation  on  time  scales.  Examples  and
Counterexamples, 8, 100197. https://doi.org/10.1016/j.exco.2025.100197

Lieb, J., Pinto, R., & Vela, C. (2025). A new method for erasure decoding of convolutional codes.
Designs, Codes and Cryptography, 93(8), 2897–2918. https://doi.org/10.1007/s10623-025-01623-x

Napp, D., Santana, F., & Pinto, R. (2025). A Construction of an MRD $$(5 \times 5, 1, 19)$$ Rank
Metric  Convolutional  Code.  In  Lecture  Notes  in  Electrical  Engineering  (pp.  564–573).  Springer
Nature Switzerland. https://doi.org/10.1007/978-3-031-81724-3_50
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Pinelas, S., Arunkumar, M., Sathya, E., Alexpandiyan, V., Chandiran, V., & Velmurugan, T. (2025).
Stability of a affine type AQ functional equation in various Banach spaces. Communications on
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