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The “International Annual Meeting of CIMA – Mathematics and Applica-
tions, Azores 2025” takes place after the “CIMA Annual Meeting 2024” that
took place at the University of Madeira, following the tradition of bringing
together in the same place regional, national and international researchers
who carry out work in the areas of applied Mathematics such as: Differential
Equations and optimization; Logic, Algebra and Geometry; Dynamic Sys-
tems; Statistics, Stochastic Processes and Applications. This meeting repre-
sents a unique opportunity for professors and researchers from the University
of the Azores, as well as from other participating Portuguese Universities,
to share ideas and promote their knowledge, creating an increasingly engag-
ing community, providing contact with the most recent and current research
taking place in these fields of research at an international level.

https://www.im25cima.uevora.pt/
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Preface

Dear Participants, Colleagues and Friends
It is a great honor and a privilege to give you all a warmest welcome to

the International Annual Meeting of CIMA – Mathematics and Applications,
Azores 2025.

This conference takes place at University of Azores, located in the beau-
tiful city of Ponta Delgada, Azores, Portugal. The host institution, as well as
the associated scientific research center, are committed to the event, hoping
that it will be a benchmark for scientific collaboration between all partici-
pants, members and invited, in the all-research fields of CIMA.

The main scientific topics of the conference are the one related with the
amazing research that emerges from all the scientific lines of our groups of
CIMA:

Differential Equations and Optimization (DEO)
Logic, Algebra and Geometry (LAG)
Dynamical Systems (DS)
Statistics, Stochastic Processes and Applications (SSPA)

Be welcome,
João Manuel Gonçalves Cabral
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Main Talks

The masters honor us with their presence and their words will re-
main forever in our memory.

–
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Alberto Cabada
Professor Alberto Cabada Fernández is a prominent mathematician special-
izing in Mathematical Analysis at the University of Santiago de Compostela
(USC), Spain.

He is currently the head of the Institute of Mathematics at USC and
is affiliated with the Department of Statistics, Mathematical Analysis and
Optimisation, as well as the Galician Center for Mathematical Research and
Technology (CITMAga).

His research is primarily devoted to nonlinear differential equations, en-
compassing ordinary, partial, difference, and fractional equations.

He is renowned for his work on the existence and multiplicity of solutions
in differential equations, employing topological and iterative methods.

A significant part of his research centers on the quantitative and quali-
tative properties of Green’s functions, which are fundamental in the study
of boundary value problems.

Professor Cabada leads the Nonlinear Differential Equations research
group at USC, and a leading figure in mathematical analysis, particularly in
the theory and applications of nonlinear differential equations, with a distin-
guished record in research, teaching, and academic leadership.



Discrete System of a Relativistic Operator

coupled to Dirichlet Boundary Conditions

Alberto Cabada
Departamento de Estat́ıstica, Análise Matemática e Optimización,

Facultade de Matemáticas, Universidade de Santiago de Compostela,

Santiago de Compostela, Galicia, Spain

(This paper is done in collaboration to Professors Petru Jebelean and Călin
Şerban)
The talk is divided in two parts:

Firstly, we deal with Dirichlet systems of difference equations having the
general form

{
∆ [φ(∆u(n− 1))] = f(n, u(n− 1), u(n), u(n+ 1)), n ∈ {1, . . . , T}
u(0) = 0RN = u(T + 1),

where T ∈ Z is positive and fixed, ∆u(n − 1) := u(n) − u(n − 1) is the usual
forward difference operator and f : {1, . . . , T} × (RN )3 → RN is continuous.
Moreover φ : B1 → RN is the homeomorphism

φ(y) =
y√

1− |y|2
(y ∈ B1),

where | · | denotes the usual Euclidean norm on RN and B1 is the open ball in
RN centered in 0RN of radius 1.

Our approaches mainly rely on Brouwer degree arguments.
In a second part, by means of critical point theory for convex, lower semicon-

tinuous perturbations of C1-functionals, it is proved the multiplicity of solutions
for potential systems of the form

{
−∆ [φ(∆u(n− 1))] = λ∇G(n, u(n)) n ∈ {1, . . . , T}
u(0) = 0RN = u(T + 1),

where λ > 0 is a real parameter, G(n, ·) : RN → R is C1 for all n ∈ {1, . . . , T}
and ∇G stands for the gradient of G with respect to the second variable.

The obtained results are compiled in [1].

References

[1] A. Cabada, P. Jebelean, C. Serban, Dirichlet systems with discrete relativis-
tic operator, Bull. London Math. Soc. 56 (3), (2024), 1149–1168.
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Martin Grothaus
Professor Martin Grothaus is a Full Professor specializing in Functional
Analysis at the Department of Mathematics, RPTU (formerly University of
Kaiserslautern), Germany.

He is the head of the Functional Analysis and Stochastic Analysis group
and serves as the speaker of the Priority Area “Mathematics Applied to Real-
World Challenges” (MathApp) within the Rhineland-Palatinate Research
Initiative

Professor Grothaus is recognized for his contributions to the theory of
hypocoercivity, particularly its generalization for physically relevant evolu-
tion systems, building on concepts introduced by Fields Medalist Cédric
Villani.

His group has developed machine learning methods combined with Monte
Carlo approaches to drastically reduce computation times for financial math-
ematics applications, such as Solvency II calculations for insurance compa-
nies.

He has contributed to mathematical modeling of real-world problems, in-
cluding COVID-19 dynamics, pension product classification for the German
Federal Ministry of Finance, and industrial mathematics projects.

He is involved in visionary projects on the mathematical foundations of
machine learning and quantum computing algorithms.

Professor Martin Grothaus is a leading mathematician in functional anal-
ysis, probability, and stochastic analysis, with a distinguished career marked
by international collaborations, influential publications, and innovative re-
search at the intersection of theory and real-world application. His leader-
ship at RPTU and his role in major research initiatives underscore his impact
on both the academic and applied mathematics communities.



An improved characterization theorem

- interpretation in Malliavin calculus

- applications to SPDEs

Martin Grothaus
Department of Mathematics,
RPTU Kaiserslautern–Landau,
67663 Kaiserslautern, Germany.

Email: grothaus@rptu.de

Joint work with:
José Lúıs da Silva, Jan Müller,

Andreas Nonnenmacher, Herry P. Suryawan.

June 6, 2025

Abstract

We consider spaces of test and regular generalized functions of white
noise. These spaces 20 years ago were characterized by holomorphy on
infinite dimensional spaces together with an integrability condition. We,
instead, give a characterization in terms of U-functionals, i.e., classic holo-
morphic functions on the one dimensional field of complex numbers, to-
gether with the same integrability condition. The characterization of reg-
ular generalized functions is useful for solving singular SPDEs. Whereas,
the characterization of test functions is useful for showing smoothness of
solutions to SPDEs in the sense of Malliavin calculus. We present con-
crete examples confirming the usefulness in both cases. Furthermore, we
show an application to stochastic currents of Brownian motion.

References

[1] M. Grothaus, J. Müller and A. Nonnenmacher. An improved characterisa-
tion of regular generalised functions of white noise and an application to
singular SPDEs. Stochastics and Partial Differential Equations: Analysis
and Computations. 10, 359–391, 2022

[2] M. Grothaus, H.P. Suryawan and J.L. da Silva. A white noise approach
to stochastic currents of Brownian motion. Infinite Dimensional Analysis,
Quantum Probability and Related Topics. 26(1), Article No. 2250025, 2023



Contributed Talks

The diversity of ways of writing and presenting each of the com-
munications, in these simple abstracts, is something very valuable
for a center like CIMA, whose members work on theoretical con-
structions that are soon translated into practical applications in the
most beautiful dance of scientific knowledge.

–
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Carlos A. Braumann
Professor Braumann has been a central figure at the University of Évora
since 1975, where he began as an assistant and later became a full professor.
He played a foundational role in the institution’s modern era, delivering its
first lecture after its restoration. Over the years, he has held several key
positions, including: Rector of the University of Évora (2010–2014); Vice-
Rector, President of the Scientific Council, and President of the Department
of Mathematics; Director of the Research Centre in Mathematics and Appli-
cations (CIMA); Coordinator of various academic programs in Probability,
Statistics, and Operations Research.

He was awarded the title of Professor Emeritus in 2018.
Professor Braumann’s research centers on stochastic differential equa-

tions and their applications, particularly in: Modeling population growth
and harvesting in randomly varying environments; Animal growth model-
ing in farming; Mathematical models in population genetics, epidemiology,
and human mortality; Financial mathematics, especially the application of
stochastic differential equations; Advanced statistics and statistical methods
for estimation, testing, and prediction.

Professor Carlos A. Braumann’s career is marked by a profound impact
on the development of mathematical statistics and stochastic modeling in
Portugal and internationally. His leadership roles, prolific research output,
and dedication to teaching and scientific service have established him as a
leading figure in his field.



CONSEQUENCES OF PARAMETER

ESTIMATION ERRORS WHEN HARVESTING

IN RANDOM ENVIRONMENTS

Carlos A. Braumann1 (presenter) and Nuno M. Brites2
1 Universidade de Évora, Centro de Investigação em Matemática e Aplicações;

Universidade de Évora, Escola de Ciências e Tecnologia
2 ISEG/UL – Universidade de Lisboa, Department of Mathematics;

REM – Research in Economics and Mathematics, CEMAPRE

We model a harvested population in a random environment by a stochastic
differential equation (SDE) and study the consequences of parameter estima-
tion errors on the optimal harvesting efforts and corresponding profits from the
harvesting activity, both in terms of prediction accuracy and in terms of ef-
fective profit losses. We look at two harvesting policies, the optimal variable
effort policy (VEP) based on stochastic optimal control, which has important
shortcomings, and the sub-optimal constant effort policy (CEP).

For illustration purposes, we will use population and economic data from
[1] for the Bangladesh shrimp with a Gompertz average natural growth. The
model and the VEP, CEP and other harvesting policies were originally studied
in [2]. The consequences of parameter estimation errors will appear in ([3]).

Acknowledgements: C.A. Braumann is a member of the Centro de Inves-
tigação em Matemática e Aplicações, supported by Fundação para a Ciência e a
Tecnologia - FCT (Portuguese Foundation for Science and Technology), Project
UID/04674/2020, https://doi.org/10.54499/UIDB/04674/2020.
N.M. Brites was partially funded by FCT, Project CEMAPRE/REM -
UIDB/05069/2020, through national funds.

References

[1] Kar, T.K., Chakraborty, K. (2011). A bioeconomic assessment of the
Bangladesh shrimp fishery. World Journal of Modelling and Simulation
7(1): 58 – 69. https://api.semanticscholar.org/CorpusID:13890373

[2] Brites, N.M., Braumann, C.A. (2019). Fisheries management in randomly
varying environments: Comparison of constant, variable and penalized ef-
forts policies for the Gompertz model. Fisheries Research 216: 196–203.
https://doi.org/10.1016/j.fishres.2019.03.016

[3] Brites, N.M., Braumann, C.A. (2025). Optimal harvesting in randomly
varying environments: Sensitivity of profit and effort to population and
economic parameters. Submitted.
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Clara Carlota
Assistant Professor in the Department of Mathematics at the University of
Évora. Professor Carlota has supervised and co-supervised numerous mas-
ter’s and doctoral theses, particularly in the fields of applied mathematics,
statistics, biostatistics, biometrics, and educational administration. She is a
highly active academic at the University of Évora, recognized for her contri-
butions to mathematics education, research, and the scientific community.
Her career is marked by a strong commitment to teaching, supervision, and
the organization of significant academic events, as well as a robust publica-
tion record in applied mathematics and statistics.



On existence of bang-bang solutions for pointwise

state-constrained linear first-order control BVPs

using two controls in the plane

Clara Carlota, Mário Lopes, António Ornelas

CIMA (Centro de Investigação em Matemática e Aplicações),

Escola de Ciências e Tecnologia, Universidade de Évora

Abstract
Aim of this talk is to present results concerning existence of bang-bang so-

lutions for pointwise state-constrained linear first-order control BVPs using two
controls in the plane.

References
Clara Carlota; Mário Lopes; António Ornelas. ”Geometric Characterization

of Validity of the Lyapunov Convexity Theorem in the Plane for Two Controls
under a Pointwise State Constraint”. Axioms (2024).
https://doi.org/10.3390/axioms13090611
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Diogo Baptista
Professor Diogo Pedro Ferreira Nascimento Baptista is associated with the
Department of Mathematics at the Instituto Politécnico de Leiria (Poly-
technic Institute of Leiria), Portugal. Has participated in scientific events
and research projects, including presenting at conferences such as those or-
ganized by CIMA (Centro de Investigação em Matemática e Aplicações) at
the University of Évora.

Professor Diogo Batista is a mathematician and academic at the Poly-
technic Institute of Leiria, actively engaged in research and teaching within
the Department of Mathematics. His work involves mathematical modeling
and applied mathematics, with participation in national research networks
and scientific conferences, marking him as a significant contributor to the
academic and scientific community in Leiria.



Complexity Along Isentropic Curves in the Lozi Map:

A Secondary Invariant Approach

Diogo Baptista1 and Alexandra Nascimento2

1Polytechnic Institute of Leiria, CIMA-UE, INESCC
diogo.baptista@ipleiria.pt

2Polytechnic Institute of Leiria, CIMA-UE
alexandra.nascimento@ipleiria.pt

Abstract

We investigate the complexity structure of the Lozi map in the parameter space region
associated with the existence of a strange attractor. This study extends previous work, in-
cluding the construction of Markov partitions [1] and the analysis of Lyapunov exponents [2],
aiming to identify additional dynamical invariants that may provide a finer characterization
of the system’s chaotic behavior. Inspired by the approach of Sousa Ramos [3] we explore the
possibility of defining a second invariant that captures changes in complexity along isentropic
curves, potentially contributing to a deeper understanding of complexity in piecewise-affine
dynamical systems in two dimensions.

References

[1] Baptista, D. (2023). Markov partition in the attractor of Lozi maps.
Journal of Difference Equations and Applications, 29(9–12), 952–964.
https://doi.org/10.1080/10236198.2023.2186155

[2] Baptista, D., & Severino, R. (2012). Symbolic dynamics and Lyapunov exponents for Lozi
maps. ESAIM: Proceedings, 36, 121–125. https://doi.org/10.1051/proc/201236010

[3] Almeida, P., Lampreia, J. P., & Sousa Ramos, J. (1996). Topological invariants for bimodal
maps. In: Iteration Theory (Batschuns, 1992), Grazer Math. Ber. 334, Karl-Franzens-Univ.
Graz, 1–8.
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Feliz Minhós
Feliz Manuel Barrão Minhós, is a distinguished Portuguese mathematician
and Full Professor at the Department of Mathematics, University of Évora,
Portugal, and is the current Director of the Research Center in Mathematics
and Applications (CIMA) at the University of Évora, a leading research
institution in mathematical sciences.

Professor Minhós is internationally recognized for his prolific research
in mathematics, particularly in the areas of: Differential equations (or-
dinary and partial);Boundary value problems (including higher-order and
functional types); Fixed point theory; Nonlinear analysis; Green’s functions;
Coupled systems and impulsive problems.

He has published over 100 articles in peer-reviewed journals and col-
laborated with more than 70 researchers worldwide. His most cited works
address existence, uniqueness, and multiplicity of solutions for nonlinear dif-
ferential equations and systems, often employing advanced methods such as
upper and lower solutions, fixed point theorems, and variational techniques.

Professor Feliz Minhós is a prominent mathematician whose research,
teaching, and leadership have had a profound impact on the mathematical
community in Portugal and internationally.



Third-order functional problems: existence,

non-existence and multiplicity results

Feliz Minhósa,b, Nuno Oliveirab

aDepartment of Mathematics, School of Sciences and Technology,
b Centro de Investigação em Matemática e Aplicações (CIMA),

Instituto de Investigação e Formação Avançada,

Universidade de Évora. Rua Romão Ramalho, 59,

7000-671 Évora, Portugal

Abstract

This work presents an Ambrosetti-Prodi alternative for functional prob-
lems composed of a fully third-order differential equation with two types
of functional boundary conditions. The discussion of existence and non-
existence of solution is obtained in a more general case, and the multiplic-
ity of solution is done with restrictive boundary conditions-

The main arguments are based on the lower and upper solutions method,
together with the Leray-Schauder topological degree theory. We stress
that the multiplicity situation requires different speed growths on the
variables.

An example illustrates the results’ applicability and shows a technique
to estimate the bifurcation values of the parameter.

2020 Mathematics Subject Classification: 34B15; 34K10; 34K18.

Keywords:.Ambrosetti-Prodi alternative, Functional boundary con-
ditions, Lower and upper solutions, Nagumo condition, Degree theory.
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João M. G. Cabral
Professor João Manuel Gonçalves Cabral is an academic and researcher at
the Universidade dos Açores, where he serves as an Associate Professor in
the Department of Mathematics and Statistics at the Faculty of Science and
Technology

He has co-supervised PhD and Master’s theses in areas such as economics
and management, educational mathematics, and bioinformatics, including
topics like human mobility and logistics for regional development, and the
analysis of activities to combat school failure in mathematics

Professor João Manuel Gonçalves Cabral is a highly respected academic
at the Universidade dos Açores, recognized for his contributions to applied
mathematics, particularly in dynamical systems and mathematical model-
ing, with a strong record of research, teaching, and international collabora-
tion. His work bridges mathematics with applications in natural and social
sciences, education, and tourism, and he is actively engaged in both research
and the supervision of emerging scholars.



A Virus Evolution Fuzzy Model

João MG Cabral1,2

1FCT, Universidade dos Açores, Ponta Delgada, Portugal
2CIMA- Research Center in Mathematics and Applications, University of Évora, Portugal

June 5, 2025

Abstract

When the logistic curve became insufficient to establish a dynamic prediction of the COVID-19 viral evolution,
during the pandemic, many models began to emerge through the application of mathematical techniques and formulas
that would otherwise have remained buried in time.

This work shows, using models supported by the Gompertz curve, calibrated with a Gaussian structure that estab-
lishes the rules of a Fuzzy model, how to build a viral evolution prediction model. Even dealing with the uncertainty of
the input data, the outputs allow for an interpretation accurate enough to support the various logistic decision processes
in the field of health care.

Acknowledgements: This work is supported by FCT (Portuguese Foundation for Science and Technology), under the
Project UID/04674/2020.
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Joaquim M. C. Correia
Professor Joaquim Correia have a PhD in Mathematics (Mathematical Anal-
ysis), defending the work: "Approximations of Hyperbolic Conservation
Laws." He is a distinguished mathematician and academic at the Univer-
sity of Évora, recognized for his contributions to mathematical analysis and
modelling, international scientific cooperation, and leadership in academic
networks across Europe and Asia. His career encompasses significant re-
search, teaching, supervision, and organizational roles, reflecting a broad
and impactful presence in the mathematical sciences.



The Riemann problem for a model in

elastoplasticity with hysteresis

Joaquim M.C. Correia

Dept. Matemática, Universidade de Évora

We revisit the 1-D(imensional) case of the 3-D Antman-Szymczak model for the
longitudinal motion in an elastic-plastic bar [1, 2]. As far as real-world appli
cations are under consideration the model captures two main behaviour phe-
nomena: limit “total compression”, and tension and compression yield points
(elastic-plastic phase transitions, allowing for hysteresis). A major technical
difficulty here is on handling the Lipschitz continuous low regularity of the so-
called flux function, a consequence of the elastic-plastic phase transition, which
imply discontinuous wave speeds. While in the past we solved a general class of
Riemann problems for 1st order hyperbolic systems of conservation laws with
Lipschitz continuous flux-functions [3] capturing the model under consideration
we are now concerned with how to handle, directly, the common in applications
2nd order hyperbolic pdes, e.g., what if we rewrite the model as a nonlinear
wave equation? Finally, a second reason to revisit this model is because of
our (pre)occupation on the proper mathematical modelling of “physical phe-
nomena”: hysteresis has a viscosity like effect, i.e., it is an interesting energy
dissipative mechanism.

References

[1] Antman, S.S., Szymczak., W.G.: Nonlinear elastoplastic waves. Contemp.
Math. 100, 27–54 (1989)

[2] Trangenstein, J.A., Pember, R.B.: The Riemann problem for longitudinal
motion in an elastic-plastic bar. SIAM J. Sci. Stat. Comput. 12(1), 180–
207 (1991)

[3] Correia, J.M.C., LeFloch, P.G., Thanh, M.D.: Hyperbolic systems of con-
servation laws with Lipschitz continuous flux-functions: the Riemann prob-
lem. Bol. Soc. Bra. de Mat. 32(3), 271–301 (2001)

1

CIMA Annual Meeting
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José Luis da Silva
José Luís da Silva is a Professor of Mathematics at the Universidade da
Madeira. He is recognized for his research in the areas of stochastics and
white noise analysis.

Professor da Silva is widely cited in the fields of stochastic analysis and
mathematical physics. His work on fractional calculus and stochastic differ-
ential equations has contributed to the understanding of complex systems in
both natural sciences and engineering. He stands out as a leading figure in
stochastic mathematics, with a rich publication record, significant interdis-
ciplinary contributions, and a strong international profile in mathematical
research.



Green Measures for a Class of Non-Markov
Processes

José Lúıs da Silva
CIMA, Faculty of Exact Sciences and Engineering,

University of Madeira, Campus da Penteada,
9020-105 Funchal, Portugal.
Email: joses@staff.uma.pt

Joint work with Herry P. Suryawan, Sanata Dharma University,
Yogyakarta, Indonesia.

June 5, 2025

Abstract

In this talk, we show the existence of the Green measure for a class
of non-Gaussian processes in Rd. These measures are associated with
the family of generalized grey Brownian motions Bβ,α, 0 < β ≤ 1,
0 < α ≤ 2. This family includes both fractional Brownian motion,
Brownian motion, and other non-Gaussian processes. We show that
the perpetual integral exists with probability 1 for dα > 2 and 1 <
α ≤ 2. The Green measure then generalizes those measures of all
these classes.

References

[1] H. P. Suryawan and J. L. da Silva. Green Measures for a Class of Non-
Markov Processes. Mathematics 2024, 12, 1334.

[2] Y. Kondratiev, Y. Mishura, and J. L. da Silva. Perpetual Integral Func-
tionals of Multidimensional Stochastic Processes. Stochastics 2021, 93,
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José A. Rodrigues
José Alberto de Sousa Rodrigues is a distinguished Portuguese mathemati-
cian and academic, currently serving as a Coordinator Professor at the Insti-
tuto Superior de Engenharia de Lisboa (ISEL), part of the Instituto Politéc-
nico de Lisboa. He holds a PhD in Mathematics from the University of
Minho, with a specialization in Applied Mathematics. His doctoral thesis
focused on "Modeling, mathematical and numerical analysis of a vacuum
breaker. Implementation and numerical simulation.

Professor José A. Rodrigues is a leading academic in applied mathe-
matics in Portugal, contributing significantly to research, education, and
scientific community service at ISEL and beyond.



DIRICHLET-NEUMANN DOMAIN DECOMPOSITION FOR PHYSICS-INFORMED
NEURAL NETWORKS: A HYBRID MESHLESS SOLVER FOR PDEs

José A. Rodrigues

CIMA and Department of Mathematics
Instituto Superior de engenharia de Lisboa - ISEL

Polytechnic University of Lisbon
jose.rodrigues@isel.pt

Abstract

Accurately and efficiently solving partial differential equations (PDEs) remains a fundamental challenge in computa-
tional science and engineering, particularly for large-scale or high-dimensional problems. Traditional discretization-based
methods, such as finite element and finite difference schemes, often face difficulties with scalability and adaptability in
complex domains. Recently, physics-informed neural networks (PINNs) [1, 2] have emerged as a meshless alternative,
embedding physical laws into the training process of neural networks. Despite their potential, standard PINNs may suffer
from slow convergence and limited accuracy in multiscale or high-dimensional settings due to the global nature of their
optimization.

To overcome these challenges, we propose a hybrid meshless framework that integrates PINNs with non-overlapping
domain decomposition methods (DDMs) [3]. Specifically, we recuperate the Dirichlet-Neumann domain decomposition
strategy to partition the computational domain into smaller subdomains. Each subdomain is independently solved using a
localized PINN, and interface conditions are enforced to ensure global consistency. This approach leverages the strengths
of classical DDMs—such as parallelizability and scalability—while maintaining the flexibility and geometric adaptability
of meshless PINNs.

Numerical experiments on a variety of benchmark PDEs, including elliptic, parabolic, and nonlinear problems, demon-
strate significant improvements in convergence rate and solution accuracy compared to conventional PINN approaches.
The modular design also facilitates adaptive refinement and data assimilation, making this method well-suited for solving
complex, high-dimensional PDE-driven systems where traditional methods become impractical.
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Talk Abstract

Abstract: In Structural Equation Modeling (SEM), Diagonally Weighted Least Squares (DWLS) is commonly regarded as
a robust alternative to Maximum Likelihood (ML) estimation, especially when working with ordinal data (such as Likert
scales) and when the assumption of multivariate normality is not met. Unlike ML, which relies on the full covariance
matrix, DWLS focuses on estimating the polychoric correlation matrix –which captures the correlations between underlying
continuous latent variables corresponding to the observed ordinal variables– and then uses only the diagonal elements of this
matrix to weight the differences between the observed and model-implied correlations. To ensure proper convergence, this
method usually requires a sufficiently large sample size. Therefore, the consistent Partial Least Squares (PLSc) estimator
was also considered, which has been effectively applied to ordinal data and is particularly suitable for situations involving
small sample sizes and non-normal data distributions. These two estimators were compared using ordinal observed
variables related to workers’ health and well-being. The main results of the study suggest that the PLSc estimator can
be seen as a reliable alternative.

Keywords: DWLS estimator, PLSc estimator, polychoric correlation, small sample, well-being.
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Non-prioritized belief revision
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The area of belief change addresses the problem of how to rationally in-
corporate new information into an agent’s belief state. One of the founda-
tional contributions to this field is the AGM model, proposed by Alchourrón,
Gärdenfors and Makinson in 1985. In the AGM paradigm, primacy is given
to new information, meaning that incoming information is always accepted and
fully incorporated into the agent’s belief state — a principle formalized by the
success postulate. However, this assumption is not entirely realistic, as rational
agents may choose to reject new information or accept only parts of it, partic-
ularly when the incoming information is perceived as unreliable or contradicts
highly entrenched beliefs. In this talk, we present a survey of non-prioritized
belief revision operators, which are operators that weaken the success postulate
by allowing for the non-acceptance of incoming information, thereby offering a
more flexible and realistic approach to belief change.
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On the adaptation of the AGM model to belief

bases
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The central goal of the area known as the logic of belief change (also referred
to as belief revision) is to study the modifications that may occur in the belief
state of a rational agent upon receiving new information.

In 1985, Alchourrón, Gärdenfors, and Makinson proposed a model of belief
change that is now known as the AGM model. In this framework, it is assumed
that each belief of an agent is represented by a formula, and the agent’s belief
state is modeled as a belief set –a logically closed set of formulas, meaning it is
closed under logical consequence. In the original paper, the authors introduced
the class of partial meet contractions, providing both a constructive definition
and a precise characterization based on rationality postulates.

Subsequently, in 1991, Hansson adapted the definition of partial meet con-
traction to the setting where an agent’s belief state is represented by a set of
formulas that is not necessarily logically closed –the so-called belief bases. He
also obtained a postulate-based characterization of these operators.

In this talk we will present several classes of belief base contraction operators
which are more general than the class proposed by Hansson. These operators
arise as alternative adaptations of AGM contraction to the belief base framework
and result in more flexible and expressive models of belief change.



CONTENTS 32

Michael Grinfeld
Professor Michael Grinfeld is a distinguished academic in the field of math-
ematics, currently serving as a Reader in the Department of Mathematics
and Statistics at the University of Strathclyde, United Kingdom. His career
is marked by significant contributions to applied mathematics, mathemat-
ical modeling, and interdisciplinary research, with a strong record in both
research and academic leadership.

Professor Grinfeld has a strong record of interdisciplinary collaboration,
working with researchers in mathematics, physics, engineering, and life sci-
ences. His research has contributed to advances in understanding complex
systems, such as disease modeling, ecological diversity, and material behav-
ior

Professor Michael Grinfeld is recognized for his expertise in mathematical
modeling and applied mathematics, with a significant portfolio of research
publications, leadership in funded research projects, and active engagement
in the academic community through editorial and organizational roles. His
work demonstrates both theoretical depth and practical relevance, impacting
areas from public health to materials science.



Speaker: Michael Grinfeld, University of Strathclyde, Glasgow, UK and
CIMA, U. Évora.

Title: Admissibility criteria and wild solutions in gas dynamics

Abstract: Recent work using convex integration techniques has uncovered a
wealth of new weak solutions of equations of fluid dynamics (for an extended
discussion, please see [1]). These results raise the question of how one deals
with radical non-uniqueness of solutions of Cauchy problems. In the context
of the Riemann problem for isentropic compressible Euler equations, we show
that a version of the least action principle allows us to pick a unique solution
[2, 3].

This is joint work with H. Gimperlein (U. Innsbruck), R. J. Knops (Heriot-
Watt U.), and M. Slemrod (U. Wisconsin, Madison and Weizmann Institute
of Science, Rehovoth).
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June 5, 2025

Abstract

We present a new perturbative method to find the solutions to systems
of algebraic equations in the neighbourhood of known solutions. Given
a known solution to a system of equations, the proposed method allows
one to find both the dimension of the solution space around it and to
construct a power series for the set of solutions in its neighbourhood –
and it does provide as many such answers as there may be discontinuous
sets of solutions. It is in principle suited both for numerical methods
(by generating approximate solutions around a known solution) and for
analytical methods (by providing the dimension and topology of the set
of solutions around that point).
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His research has had a significant impact in the fields of ecology and
biomathematics, as evidenced by the high citation counts of publications
and his involvement in influential handbooks and collaborative research net-
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Abstract

We investigate the distributional properties of the reciprocal (inverse) of nonnega-
tive discrete random variables, focusing on commonly encountered distributions that
include uniform, Poisson, binomial, negative binomial, and hypergeometric. We derive
and present symbolic expressions for the expected value, second moment, and variance
of the inverse of a discrete random variable X, i.e., E[1/X], E[1/X2], and Var(1/X),
where defined. In cases where closed-form solutions are not tractable, we provide
numerical approximations and asymptotic bounds. Graphical analysis illustrates the
behavior of inverse moments across parameter ranges, highlighting their sensitivity to
distributional tail weight and support. This study contributes useful analytical insights
for various applications, inverse expectation modeling, and sensitivity analysis involv-
ing reciprocals of count-based random variables.
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