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Potential Analysis Afternoon

January 27, 2026, Bucharest, Romania

A special session of the Potential Theory Seminar
dedicated to Gheorghe Bucur

Invited speakers

Mounir Bezzarga (Tunis)

Tulian Cimpean (Bucharest)

Oana Lupascu-Stamate (Bucharest)
Flavia-Corina Mitroi-Symeonidis (Bucharest)
Gabriela Marinoschi (Bucharest)

Ionel Popescu (Bucharest)
Eleutherius Symeonidis (Eichstaett and Bucharest)
Alexandra Teodor (Bucharest)

The conference is organised by the Simion Stoilow Institute of Mathematics of

the Romanian Academy and the Faculty of Mathematics and Computer Science
of the University of Bucharest

Location: IMAR, Ciprian Foias Hall, 8th floor
The meeting will start at 14:00 h
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Potential Analysis Afternoon

January 27, 2026, Bucharest, Romania

Program

13:50 - 14:00 Opening

14:00 - 14:20 Ionel Popescu: 4 quantization principle and a uniqueness result for log-concave
and weakly symmetric variables

14:20 - 14:40 Gabriela Marinoschi: The algebraic Riccati equation in an operatorial framework

14:40 - 15:00 Mounir Bezzarga (online): Deterministic and stochastic optimization of a well-
established herbal medicinal product based on CMI-DL50 segments. The case of ImmunoDefender

15:00 - 15:20 Tulian Cimpean: On the stochastic Dirichlet problem for Hunt processes
15:20 - 15:40 Coffee Break

15:40 - 16:00 Oana Lupascu-Stamate: Mathematical modeling of the dense avalanche onset

16:00 - 16:20 Flavia-Corina Mitroi-Symeonidis: Revisiting redistributing algorithms and
Shannon entropy

16:20 - 16:40 Alexandra Teodor: Boundary value problems and branching processes

16:40 - 17:00 Eleutherius Symeonidis: Bases of generalized harmonic polynomials
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ABSTRACTS

Deterministic and stochastic optimization of a well-established
herbal medicinal product based on CMI-DL50 segments: The
case of ImmunoDefender(R)

Mounir Bezzarga (Tunis)

Background: Herbal medicinal products containing essential oils combine high antimi-
crobial efficacy with potential toxicological concerns when administered orally. A rigorous
quantitative framework for formulation optimization is still lacking.

Purpose: This study aims to establish a deterministic and stochastic mathematical justi-
fication of the formulation of ImmunoDefender@®), a well-established herbal medicinal prod-
uct, by optimizing the benefit-risk balance defined by concentration minimal inhibitory
(CMI) and median lethal dose (DL50) intervals.

Methods: Each essential oil component was characterized by its admissible segment
[CMI; DL50|. An efficacy—toxicity functional was constructed and optimized using gradient
nullity and Hessian analysis. A stochastic extension incorporating random CMI and DL50
variables was developed, including eigenvalue analysis and Monte Carlo simulations.

Results: The optimization problem admits a unique interior solution corresponding to a
strict global maximum of antimicrobial efficacy under toxicological constraints. The Hessian
matrix is negative definite, and the associated stochastic benefit-risk matrix exhibits a
dominant positive eigenvalue. Monte Carlo simulations demonstrate a probability greater
than 99

Conclusion: ImmunoDefender®) is shown to be a mathematically optimized and toxi-
cologically robust herbal medicinal product. This framework provides a novel quantitative
paradigm for the rational development and regulatory assessment of complex phytopharma-

ceutical formulations.
On the stochastic Dirichlet problem for Hunt processes

Iulian Cimpean (Bucharest)

It is a folklore result that the unique H}oc-solution u to the Dirichlet problem associated
to the Laplace operator in a bounded Euclidean domain D, with a prescribed continuous

data g on the boundary, satisfies lim;_,,<,u(B;) = g(B;), P,-a.s., x € D where B denotes



the Brownian motion whilst 7 is the first exit time from D. Note that no regularity as-
sumption on D is imposed. In this talk we show that this result can be extended to Hunt

processes and their generators in full generality.

Mathematical modeling of the dense avalanche onset

Oana Lupascu-Stamate (Bucharest)

The starting point is the limit load problem of a shallow flow of a viscoplastic fluid /solid,
with applications to the onset of dense avalanches with a small thickness on a basal surface
with topography. The DVDS (Discontinuous Velocity Domain Splitting) method is used to
reduce it to a shape optimisation problem (i.e. minimisation with respect to a subdomain).
To solve the shape optimization problem, we introduce a numerical scheme based on a
boundary variation method. Finally, we illustrate the proposed method with numerical
simulations for academic and concrete problems using real geophysical data of the basal

topography. These results are obtained jointly with Ioan R. Ionescu (Paris).

The algebraic Riccati equation in an operatorial framework
Gabriela Marinoschi (Bucharest)

The connection between the feedback controller stabilizing a system corrupted by pertur-
bations and the solution to an algebraic Riccati equation involving the operators associated
to the system is a well-known fact. Thus, the investigation of this equation and especially
the analysis of the existence and uniqueness of its solution are issues of particular impor-
tance. We present an operatorial method for proving the existence and uniqueness of the

solution to the algebraic Ricatti equation associated to parabolic systems.

Revisiting redistributing algorithms and Shannon entropy
Flavia-Corina Mitroi-Symeonidis (Bucharest)

Permutation entropy serves as a key tool in time series analysis, with its underlying
probabilities typically obtained through redistributing algorithms. This work analyzes the
changes in Shannon entropy arising from alterations in the probability distribution produced
by such algorithms. The talk is based on a joint work with Eleutherius Symeonidis.
Keywords: permutation entropy; time series analysis; redistributing algorithms
Subject Classification: Primary 94A17; Secondary 37M10, 37A35



A quantization principle and a uniqueness result for log-concave
and weakly symmetric variables

Tonel Popescu (Bucharest)

We extend the notion of risk measures of a certain form and treat the case of variables
with a density which is log-concave and with a weak symmetry, i.e. the mean is also a

median.

Bases of generalized harmonic polynomials
Eleutherius Symeonidis (Eichstétt)

The so-called Weinstein equation for a function u on a domain in R? is the partial

differential equation
Ju(x)
al‘d

where A is the Laplacian on R? and k € R. Its solutions generalize the classical harmonic

zq - Au(z) + k- =0,

functions (case k = 0).

In this talk we consider (homogeneous) polynomial solutions of this equation. For every
degree of homogeneity, we establish the dimension of the respective space, and we present
systems of bases for all but finite values of k.

Boundary value problems and branching processes
Alexandra Teodor (Bucharest)

We present a method for solving a nonlinear Dirichlet problem with discontinuous bound-
ary data in which the nonlinear term is associated with a non-local branching process and we
provide a probabilistic representation of the solution. Instead of the pointwise convergence
of the solution to the given boundary data we use the controlled convergence which allows
to have discontinuities at the boundary. The talk is based on a joint work with Lucian

Beznea and Oana Lupagcu-Stamate.



