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Dan Crişan (UK)
Alessandra De Rossi (Italy)
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PLENARY TALKS

EXPONENTIAL DECAY OF SENSITIVITY
IN GRAPH-INDEXED OPTIMIZATION
PROBLEMS, SUCH AS CONTROL AND
DISTRIBUTED OPTIMIZATION

Mihai Anitescu
Department of Statistics, University of Chicago, USA
[anitescu@uchicago.edu]

MSC: 49K40, 90C31, 93A14, 65K10

Keywords: sensitivity analysis, exponential decay, graph-indexed
optimization, optimal control, distributed and decentralized op-
timization, overlapping Schwarz decomposition, parallel algo-
rithms

Since 2018, with several collaborators, we have studied a phenomenon

first observed in long-horizon optimal control: perturbing the data of

a problem at one temporal index affects the solution at another index

by an amount that decays exponentially in the distance between the

two. We show this holds under uniform second-order and linear in-

dependence constraint qualifications, and extend it to spatially- and

graph-indexed problems. Consequently, overlapping Schwarz-type de-

compositions, used as preconditioners or solution schemes, converge

exponentially fast in the size of the overlap. We discuss consequences

for parallel and decentralized algorithm design, with applications.

REFERENCES

[1] S. Shin, M. Anitescu, V. M. Zavala, Exponential Decay of Sensi-

tivity in Graph-Structured Nonlinear Programs, SIAM Journal on

Optimization, 32 (2022), pp. 1156–1183.

9



CONSTRUCTION OF HUNT PROCESSES
BY THE LYAPUNOV METHOD AND
APPLICATIONS

Lucian Beznea

Simion Stoilow Institute of Mathematics of the Romanian
Academy and University POLITEHNICA Bucharest,
CAMPUS Institute, Romania
[lucian.beznea@imar.ro]

MSC: 60H15, 60J45, 60J35, 60J40, 60J25, 60J65, 47D06, 31C40

Keywords: Mehler semigroup, Hunt Markov process, fine topol-
ogy, Lyapunov function, nest of compacts, stochastic differential
equation, Lévy-driven Ornstein-Uhlenbeck process

Our first aim is to construct Hunt Markov processes in gen-
eral state spaces, by employing the method of Lyapunov
functions. The second aim is to test our techniques on
generalized Mehler semigroups defined on a Hilber space,
with applications to the study of some SPDEs. The talk is
based on joint works with Iulian Ĉımpean (Bucharest) and
Michael Röckner (Bielefeld).
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MODELING GEOPHYSICAL FLUID
DYNAMICS MODELS WITH FRACTIONAL
BROWNIAN MOTION

Dan Crisan

Department of Mathematics, Imperial College London
[d.crisan@imperial.ac.uk]

MSC: 60H15, 60G22, 76M35, 62F12

Keywords: stochastic partial differential equations, fractional Brow-
nian motion, stochastic fluid dynamics, transport noise, stochas-
tic vorticity equation, Hurst parameter estimation, Young inte-
gration

I will present some results related to the local wellposed-
ness results for the vorticity equation associated to a vis-
cous ideal fluid with transport noise driven by a fractional
Brownian motion with Hurst parameter greater than 1/2.
The analysis is based on a pathwise analysis for stochas-
tic transport-type integrals driven by fractional Brownian
motion. A sewing lemma is established in a setting where
both the semigroup and the integrand depend on time.
The combination of semigroup smoothing, the Biot–Savart
structure, and the new sewing estimates yields a contrac-
tion principle that ensures local well-posedness. I will also
present an estimator for the Hurst parameter based on ob-
serving a single Fourier cofficient of the solution. This talk
is based on joint work with Oana Lang (University Babes-
Bolyai) and Alexandra Blessing (University of Konstanz).
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ADAPTIVE HYPERPARAMETER
SELECTION IN RBF APPROXIMATION
AND CUBATURE

Alessandra De Rossi
Department of Mathematics, University of Torino, Italy
[alessandra.derossi@unito.it]

MSC: 65D05

Keywords: scattered data interpolation, partition of unity meth-
ods, radial basis functions, hyperparameter selection, leave-one-
out cross-validation, numerical cubature.

Radial basis function methods depend critically on hyper-
parameter selection, which affects both accuracy and nu-
merical stability. We present adaptive strategies combining
leave-one-out cross-validation with derivative-free global op-
timization to select the RBF shape parameter. The ap-
proach is applied to global interpolation and extended to
partition of unity methods for large scattered data sets.
Numerical experiments show improvements in accuracy, ro-
bustness, and computational efficiency over standard se-
lection techniques. We also consider RBF-based cubature
on spherical polygons, where a LOOCV-inspired criterion
selects the exponent of polyharmonic spline kernels. Ap-
plications to synthetic and geophysical data illustrate the
effectiveness and flexibility of the proposed framework.

REFERENCES

[1] R. Cavoretto, A. De Rossi, M. S. Mukhametzhanov, Y. D.
Sergeyev, On the search of the shape parameter in radial ba-
sis functions using univariate global optimization methods,
Journal of Global Optimization, 79 (2021), pp. 305–327.
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MEAN-SQUARE STABILITY AND
BIFURCATIONS FOR DISSIPATIVE SDES

Cónall Kelly

School of Mathematical Sciences, University College Cork,
Ireland
[conall.kelly@ucc.ie]

MSC: 60H10, 37H20, 60H35, 37H30

Keywords: stochastic differential equation, mean-square stabil-
ity, stochastic bifurcation, mean-square dissipative.

We investigate the dynamics of dissipative systems with stochastic
forcing and focus in particular on mean-square stability. First we
identify natural conditions under which which an Itô-type stochas-
tic system is mean-square dissipative. Next we examine the linearised
system and state conditions ensuring that perturbations of a linear
system with affine noise are bounded. We then relate the mean-square
dynamics of the nonlinear and linearised systems.

The approach gives a straightforward deterministic method to
examine the effects of stochastic forcing on the stability of equilibria
of deterministic systems and to obtain bifurcation diagrams that can
be included into standard numerical continuation packages. The tech-
nique is illustrated numerically on some standard and non-standard
examples.

The talk presents joint work with Gabriel J. Lord (Radboud

University), Mariya Ptashnyk (Heriot-Watt University), and Stefanie

Sonner (Radboud University).

REFERENCES

[1] C. Kelly, G.J. Lord, M. Ptashnyk, and S. Sonner, Mean-
square Stability and Bifurcations for Dissipative SDEs,
arXiv:2604.28068 [math.PR].
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ORTHOGONAL POLYNOMIALS RELATED
TO A COMPLEX MOMENT FUNCTIONAL
AND APPLICATIONS

Gradimir V. Milovanović

Serbian Academy of Sciences and Arts, Belgrade, Serbia
[gvm@mi.sanu.ac.rs]

MSC: 33C45, 65D30

Keywords: complex moment functional, orthogonal polynomial,
zero distribution, quadrature formula

Motivated by certain applications in physics, in particu-
lar for the computation of the so-called transition ampli-
tudes, we study orthogonal polynomials related to a com-
plex moment functional L[zk] = µk, k = 0, 1, . . ., defined
in a suitable way (cf. [1], [2]), as well as the corresponding
quadrature formulas of Gaussian and anti-Gaussian type.

REFERENCES

[1] T. S. Chihara, An Introduction to Orthogonal Polynomials,
Gordon & Breach, New York, 1978.

[2] G. Mastroianni, G. V. Milovanović, Interpolation Processes
– Basic Theory and Applications, Springer – Verlag, Berlin
– Heidelberg, 2008.
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LAGUERRE-BASED APPROXIMATION OF
HILBERT TRANSFORMS ON (0,+∞)

Donatella Occorsio

Department of Basic and Applied Siences, University of
Basilicata, Italy
[donatella.occorsio@unibas.it]

MSC: 41A10, 65D30, 44A15.

Keywords: approximation by polynomials, numerical integra-
tion, Hilbert transform

The talk deals with the numerical approximation of

H(f, t) =

∫︂ ∞

0

f(x)

x− t
e−xxα dx, t > 0, α > −1.

The proposed approach is based on product integration
rules obtained by approximating f through discrete de la
Vallée Poussin means based on Laguerre zeros [1]. Under
suitable assumptions, such polynomial sequences have uni-
formly bounded Lebesgue constants in spaces of locally con-
tinuous function equipped with weighted uniform norms.
The convergence and stability of the resulting quadrature
rules are investigated.

REFERENCES

[1] D. Occorsio, W. Themistoclakis, De la Vallée Poussin fil-
tered polynomial approximation on the half–line, Applied
Numerical Mathematics (2025).
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CONTRIBUTED TALKS

ON ULAM STABILITY OF THE LINEAR
DIFFERENTIAL OPERATOR WITH
CONSTANT COEFFICIENTS

Alina Ramona Baias
Department of Mathematics, Technical University of
Cluj-Napoca, Romania
[baias.alina@math.utcluj.ro]

MSC: 34D20; 39B82.

Keywords: Linear differential operator, Ulam stability, best con-
stant.

The n order linear differential operator with constant coef-
ficients D(y) = y(n) + a1y

(n−1) + . . .+ any, y ∈ Cn(R, X)
acting in a Banach space X is Ulam stable if and only if
the characteristic equation associated with D has no roots
on the imaginary axis. We prove that if the characteristic
equation has strictly positive, distinct roots rk, 1 ≤ k ≤ n
then the best Ulam constant of D is

KD =
1

|V |

∫︂ ∞

0

⃓⃓ n∑︂
k=1

(−1)kVke
−rkx

⃓⃓
dx,

where V and Vk 1 ≤ k ≤ n, are Vandermonde determinants.
However, a complete solution to the problem of deter-

mining the best Ulam constant has so far been obtained
only for second-order and third-order linear differential ope-
rators.
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THE MAXIMAL ORDER OF CONVERGENCE OF THE
GREEN’S FUNCTION METHOD FOR THE CANTILEVER
BEAM EQUATION WITH DEVIATING ARGUMENT

Alexandru Mihai Bica* and Remus Pelle

Department of Mathematics and Informatics, University of
Oradea, Universitatii Street no. 1, 410087 Oradea, Romania
[abica@uoradea.ro]

MSC: 34K28

Keywords: Green’s function method, cantilever beam equation,
iterated cubic splines

The Picard-Green’s function method combined with iter-
ated cubic splines is applied to solve the cantilever beam
equation with deviating argument. The maximal fourth or-
der of convergence in the discrete and continuous approxi-
mation of the solution is obtained and numerically tested.

REFERENCES

[1] A. M. Bica, On the maximal order of convergence of Green’s
function method for solving two-point boundary value prob-
lems with deviating argument, Numer Algorithms, 95 (2024),
pp. 943-978.

[2] Q. Yao, Monotonically iterative method of nonlinear can-
tilever beam equations, Appl. Math. Comput., 205 (2008),
432-437.
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SOME QUADRATURE FORMULAS
GENERATED USING BERNSTEIN
OPERATORS

Marius Mihai Birou

Department of Mathematics, Technical University of Cluj
Napoca, Romania
[Marius.Birou@math.utcluj.ro]

MSC: 41A55, 41A36

Keywords: quadrature formulas, Bernstein operators, linear com-
binations of positive linear operators, degree of exactness, order
of approximation

In this article we construct quadrature formulas using the
linear combination of the Bernstein operators considered
in [1]. For these quadratures we determine the degree of
exactness and the approximation order. We obtain repre-
sentations for the remainder term. Also, some numerical
results are presented.

REFERENCES

[1] M. Frentiu, Linear combinations of Bernstein polynomials
and Mirakyan operators (Romanian), Studia Univ. Babes
Bolyai, Series Mathematica-Mechanica, 15 (1970), No. 1,
pp. 63-68.
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ON THE LIMIT BEHAVIOR OF THE
QUARTIC VARIATION FOR THE
SOLUTION TO THE SEMILINIAR
STOCHASTIC HEAT EQUATION

Iulian Ĉımpean∗, Yassine Nachit, Ciprian A. Tudor

Department of Mathematics, University of Bucharest and
Romanian Academy, Romania
[iulian.cimpean@unibuc.ro]

MSC: 60G15, 60H05, 60G18.

Keywords: stochastic heat equation, Stein-Malliavin calculus,
asymptotic independence, parameter estimation

This work concerns the limit behavior of the quartic varia-
tion (i.e., the power variation of order four) with respect to
the time variable of the solution to the semilinear stochas-
tic heat equation with space-time white noise. In a first
step, we prove that this sequence satisfies a Central Limit
Theorem and we deduce a similar result for the viscosity
parameter estimator associated with the quartic variation.
Then, by using a recent variant of the Stein-Malliavin cal-
culus, we analyze the asymptotic independence between the
quartic variation (as well as the associated viscosity param-
eter estimator) and the data used to construct it.
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INFERENCE FOR SDES DRIVEN BY
HERMITE PROCESSES

Petr Čoupek

Charles University, Faculty of Mathematics and Physics
[coupek@karlin.mff.cuni.cz]

MSC: 60G22, 62M09

Keywords: Parameter estimation, SDEs, Hermite processes, Hurst
index, Hermite order

The talk will be devoted to inference methods in nonlin-
ear stochastic differential equations with additive Hermite
noise. It will be assumed that a single trajectory of the
solution with a fixed finite time horizon is observed on a
discrete grid and estimators of the Hurst index and diffusiv-
ity coefficient as well as an estimator of the Hermite order
will be presented. The estimators are based on the weighted
quadratic variation and they are weakly consistent under
in-fill asymptotics (i.e. as the mesh of the observation grid
tends to zero).

REFERENCES

[1] P. Čoupek, P. Kř́ıž, Inference for SDEs driven by Hermite
processes, preprint (2026+), arXiv:2506.16916.

[2] P. Čoupek, P. Kř́ıž, B. Maslowski, Parameter estimation
and singularity of laws on the path space for SDEs driven by
Rosenblatt processes, Stoch. Proc. Appl. 195 (2026), 104891.
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STOCHASTIC SENSITIVITY ANALYSIS OF
OPTIMAL CONTROL STRATEGIES FOR
AN EBOLA EPIDEMIC MODEL

Ana-Maria Croicu

Department of Mathematics, Kennesaw State University,
Kennesaw, GA, USA
acroicu@kennesaw.edu

MSC: 49J15, 49K15, 92B05, 93C15

Keywords: ebola epidemic model, optimal control, stochastic
sensitivity analysis, parameter uncertainty, numerical simula-
tion

We consider an SEIR mathematical model for Ebola virus
disease with vaccination and medical treatment as control
measures. The corresponding optimal control problem aims
to reduce the infectious population while accounting for
recovery and treatment costs.

The study focuses on the effect of uncertainty in epi-
demiological parameters on the resulting intervention strate-
gies. Selected parameters are treated as uncertain quanti-
ties, and stochastic sensitivity analysis together with nu-
merical simulations is used to investigate their influence
on the disease dynamics and on the timing and intensity
of the optimal controls. The analysis is intended to iden-
tify influential parameters and to assess the robustness of
the optimal strategies under varying epidemiological con-
ditions.
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OPTIMAL CONTROL OF A FRACTIONAL
NOISE-PERTURBED NONLINEAR
SCHRÖDINGER EQUATION

Wilfried Grecksch

Institute of Mathematics, Martin-Luther-University
Halle-Wittenberg, Germany
[wilfried.grecksch@mathematik.uni-halle.de]

MSC: 60G22, 60H15, 62P35, 93E20

Keywords: stochastic Schrödinger equations, fractional Brown-
ian motion, optimal control

An optimal control problem for a class of stochastic non-
linear Schrödinger equations driven by multiplicative frac-
tional Brownian motion with Hurst index H ∈ (0, 1) is
studied. Using a separation approach, variational solutions
are represented through a controlled pathwise problem and
an SDE. A general cost functional is considered, and ε-
optimal controls are derived via finite-dimensional Galerkin
approximations and a linearization technique.

REFERENCES

[1] W. Grecksch, H. Lisei, Fractional Noise-Perturbed Nonlin-
ear Schrödinger Equations: Stochastic Minimization Prob-
lems, in: W. Grecksch, H. Lisei (eds.), Fractional S(P)DEs:
Theory, Numerics and Optimal Control, World Scientific
Publishing, Singapore (2025), pp. 105-150.
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A BAYESIAN FRACTIONAL POSTERIOR
APPROACH TO THE GAUSSIAN WHITE
NOISE MODEL

Serban Gutiu

Department of Decision Sciences, Bocconi University
[serban.gutiu@phd.unibocconi.it]

MSC: 62G20, 62C10

Keywords: fractional posteriors, Bayesian inference, Gaussian
processes, contraction, uncertainty quantification

We study the performance of Bayesian procedures in the
Gaussian white noise model, with the addition of using frac-
tional posteriors. These generalised Bayesian posteriors are
obtained by raising the likelihood to a power γ > 0.
We examine these procedures from a frequentist perspec-
tive, assuming that the data are generated by a fixed but
unknown true parameter. The rates of contraction to the
true parameter are shown to be influenced by the smooth-
ness of the prior and the magnitude of the fractional expo-
nent. We also study the asymptotic coverage of fractional
posterior credible sets. If the fractional power diverges, even
arbitrarily slowly, the coverage is asymptotically zero, while
bounded or decreasing fractional powers can lead to conser-
vative coverage when the prior is not oversmoothed. Cor-
rect combinations of the prior smoothness and the frac-
tional power lead to almost optimal rates of contraction,
while resulting in conservative posterior coverage. This phe-
nomenon is illustrated through simulations.
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FUNCTION APPROXIMATION USING
NON-NEURAL AND NEURAL METHODS

Iuliana Iatan

Department of Mathematics and Computer Science, Technical
University of Civil Engineering Bucharest, Romania
[iuliafi@yahoo.com]

MSC: 41A30, 41A63, 41A44, 65D15, 65D20

Keywords: approximation theory, neural models, learning prob-
lem, trigonometric functions, multivariate polynomial, expo-
nential functions, Power Nakagami distribution

This paper will focus on the approximation theory, based
on the problem of approximating or interpolating a con-
tinuous Multivariate Function (MF) by an approximating
function having a fixed number of parameters, that provides
the best possible approximation of the respective function
on the set of examples. From this point of view, the ap-
proximation of a function is equivalent with the learning
problem for a Neural Network (NN). One of our research
objective is to highlight many advantages of exploring the
capabilities of the NNs to implement Function Approxima-
tion (FA). Based on this research program, we will develop
a work started during my two postdoctoral stages (made at
the Computer Science Department of the University of Am-
sterdam, Netherlands) that consists in using the Orthogo-
nal NNs as universal approximators to continuous functions
on compact domain.
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VIABILITY PROBLEMS FOR SDEs IN A
GENERAL GELFAND TRIPLE SETUP
USING A VARIATIONAL APPROACH

Aureliu Ionescu

Simion Stoilow Institute of Mathematics of the Romanian
Academy, Bucharest, Romania
[aurika 00@yahoo.com]

MSC: 60H15, 60H30, 47F05

Keywords: stochastic partial differential equations, Gelfand setup,
viability conditions, variational contingent sets

We investigate some viability conditions for a general class
of stochastic differential equations, studied in the varia-
tional approach:

dXt = A (Xt) dt+B (Xt) dWt.

The space setup that we consider is given by a general
Gelfand triple V ⊂ H ⊂ V ∗, where H is a separable Hilbert
space, on which we should understand our equation. We
provide necessary and sufficient characterization for the vi-
ability of closed random constraints in terms of adapted
variational tangent or contingent sets. Several important
classes of examples which can be considered are also envis-
aged.
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NOTES ON MULTIDIMENSIONAL
HARDY-TYPE INEQUALITIES VIA
PROBABILITY THEORY

Milica Karapetrović

School of Electrical Engineering, University of Belgrade, 11000
Belgrade, Serbia
[milica@etf.rs]

MSC: 26D10, 60A10

Keywords: probabilistic proof, weighted Hardy inequality, den-
sity

The classical Hardy inequality has numerous different and interesting
proofs. Motivated by recent probabilistic approaches, in this note we
present a probabilistic proof of the multidimensional weighted Hardy
inequality. The key ingredient of our method relies on the well-known
information-theoretic fact that the Kullback-Leibler divergence is al-
ways non-negative.

By carefully choosing the density function, we first establish the
following fundamental lemma:

min
ρ∈D(Qn)

∫︂
Qn

dx1 . . . dxn

ρ(x1, . . . , xn)p−1
∏︁n

j=1 x
αj+1
j

=

n∏︂
j=1

(︃
p

p− αj − 1

)︃p

,

where p > 1, αj < p − 1 for j = 1, . . . , n and D(Qn) is the fam-

ily of all densities on the n-dimensional unit cube Qn = (0, 1)n

in Rn. Using this lemma in conjunction with Fubini’s theorem and

Jensen’s inequality, we provide the complete proof of the multidi-

mensional weighted Hardy inequality. Furthermore, as an immediate

consequence, we derive the multidimensional weighted Carleman in-

equality by passing to the limit as p → ∞.

REFERENCES

[1] M. Jovalekić, A probabilistic proof of the multidimensional weighted
Hardy inequality, C. R. Acad. Bulg. Sci., 73 (2020), pp. 1483-1488.
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ON THE INHOMOGENEOUS
SINCOV-PEXIDER EQUATION

Alexandra Măduţa

Department of Mathematics, Technical University of
Cluj-Napoca, Romania
[alexandra.maduta@math.utcluj.ro]

MSC: 39B52, 39B82.

Keywords: functional equation, Ulam stability

We study the inhomogeneous Sincov-Pexider equation

f(x, z)− g(x, y)− h(y, z) = I(x, y, z),

where f, g, h : S2 → G are the unknown functions, I : S3 →
G is a given function, S is a nonempty set, and (G,+) is
an Abelian group.

We establish necessary and sufficient conditions on the
function I for the existence of a solution to the inhomoge-
neous Sincov-Pexider equation and we investigate its Ulam
stability. These results provide a quantitative description of
the relationship between approximate and exact solutions.

REFERENCES

[1] H. Fripertinger, J. Schwaiger, Remarks on some generalized
Sincov equations, Aequat. Math. 99 (2025), 2745 - 2756.

[2] A. Măduţa, D. Popa, A. Ŝıngeorzan, On the inhomogeneous
Sincov’s equation, Results Math ., 81 ( 2026), 90.

[3] A. Măduţa, D. Popa, A. Ŝıngeorzan, Inhomogeneous Sincov-
Pexider equation, Acta Math. Hungarica.
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ON A COUPLING APPROACH FOR
PARTICLE FILTERS AND PINNS

Paul-Ioan Marin

Department of Mathematics, Babes,-Bolyai University,
Cluj-Napoca, Romania
[paul.marin@ubbcluj.ro]

MSC: 60G35, 65C05

Keywords: particle filters, physics-informed machine learning

The aim of this presentation is to provide an overview of
the current progress in coupling particle filters and physics-
informed neural networks (PINNs). Often, PINNs estimate
the solution of a system using observations of either the
state itself or, when an unknown parameter is present, the
forcing term or the boundary condition. We propose an ap-
proach that combines PINNs with particle filters, allowing
for observations that are not necessarily direct measure-
ments of the state.

REFERENCES

[1] A. Doucet, D. Cris,an, A Survey of Convergence Results on
Particle Filtering Methods for Practitioners, IEEE Trans-
actions on Signal Processing, Volume 50, No. 3 (2002), pp.
736-746.

[2] L. Yang, X. Meng, G.E. Karniadakis, B-PINNs: Bayesian
physics-informed neural networks for forward and inverse
PDE problems with noisy data, Journal of Computational
Physics, Volume 425 (2021), 109913.
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STOCHASTIC PDEs WITH
MEMORY-DEPENDENT NOISE

Bohdan Maslowski

School of Mathematics, Charles University, Prague,
Czech Republic
[maslow@karlin.mff.cuni.cz]

MSC: 60H15

In the celebrated theorem proved independently by J. Feld-
man and J. Hájek, the dichotomic behaviour of Gaussian
measures on locally convex spaces was established: Any two
Gaussian measures are either mutually singular or equiva-
lent (mutually absolutely continuous). While J. Hájek ap-
plied this theoretical result to probability laws of finite
dimensional stochastic processes on their (infinite dimen-
sional) path spaces for statistical purposes, it later turned
out to be useful in other fields of mathematics. In this talk,
we recall some applications of the FH theorem to the large-
time behaviour of solutions to stochastic evolution equa-
tions. The conditions for equivalence of laws in the Marko-
vian case (i.e., when the driving noise is white in time)
are compared with those for temporally fractional noise (in
particular, the fractional Brownian motion) and the de-
pendence of this phenomenon on the Hurst parameter is
studied. Finally, we discuss possible extensions beyond the
Gaussian setting. It turns out that even for equations driven
by the Rosenblatt process (i.e.,for noise living in the second
Wiener chaos) analogous results do not hold. This has in-
teresting consequences, for example, for statistical inference
for such models.
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ON THE BEST ULAM CONSTANT OF A
PARTIAL DIFFERENTIAL OPERATOR

Diana Otrocol

Department of Mathematics, Technical University of
Cluj-Napoca and Tiberiu Popoviciu Institute of Numerical
Analysis, Romanian Academy, Romania
[diana.otrocol@math.utcluj.ro]

MSC: 39B82, 47A50, 47A63.

Keywords: Partial differential operator, Gauge, Best Ulam con-
stant.

In this paper, we investigate the Ulam stability of the lin-
ear partial differential operatorD : C1(R2, X) → C(R2, X),
defined by Du = aux+ buy + cu, where a, b, c ∈ R and X is
a real Banach space. We provide a characterization of the
Ulam stability of D and determine its best Ulam constant.
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Let (Ln)n, be a sequence of positive linear operators, de-
fined on the space C(K) where K ⊂ Rk is a compact
set. Suppose that Ln preserves the affine functions. De-
note by πi : Rk → R, 1 ≤ i ≤ k the canonical projec-
tions and by mn

i,j(x) = (Ln(πi − xi1)(πj − xj1))(x), where
x = (x1, . . . , xk) ∈ K, for 1 ≤ i, j ≤ k. Suppose that
there exist the limits limn→∞ mn

i,j(x) = αi,j(x), x ∈ K. We
show that with additional conditions for the higher-order
moments the following result

lim
n→∞

ns((Ln − I)sf)(x) =
1

2

(︄(︄
k∑︂

i,j=1

αi,j(x)
∂2

∂xi∂xj

)︄s

f

)︄
(x),

(f ∈ C2s(K), s ∈ N , x ∈ K) holds true. The main result
is accompanied by examples.
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Department of Mathematics and Informatics, University of
Oradea, Romania
[lcoroianu@uoradea.ro,

pantis.alexandravalentina@student.uoradea.ro]

MSC: 41A10, 41A25

Keywords: Bernstein polynomials, linear positive operators, max-
product operators, absolute central moments

For the famous Bernstein polynomials (Bn) one of the
important problems is the one in which one tries to find
an upper bound for the absolute central moments. In this
contribution we provide new results for this problem which
in some special cases improve the best golbal estimation
known in the present.

[1] J.A. Adell, J. Bustamante, J.M. Quesada, Estimates for the
moments of Bernstein polynomials, Journal of Mathemati-
cal Analysis and Applications, 432 (2015), 114–128.
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We introduce a quintic Lagrange–Hermite spline interpolat-
ing f at the nodes of a partition of [0, 1] and at two interior
points per subinterval, and with f ′ prescribed at the end-
points, extending to degree five the deficient quartic spline
of Howell and Varma [1] and its type II variant due to Bica
and Curilă [2]. We prove the existence and uniqueness of
the resulting global C2 smooth spline and, via the Peano
kernel theorem, we obtain an error bound of order O(h6)
for f ∈ C6[0, 1].
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Let G be an abelian group and X a real Banach space. The
Jordan–von Neumann operator

Q[f ](x, y) = f(x+ y) + f(x− y)− 2f(x)− 2f(y)

has the quadratic mappings f : G → X as its kernel. We
discuss its image: three algebraic conditions on g : G×G →
X are necessary for solving Q[f ] = g, namely a cocy-
cle identity, quasi-symmetry and a rotation identity. On
torsion-free groups of rational rank one the cocycle iden-
tity alone characterises the image, by an explicit recursion.
Under growth conditions two dyadic series invert Q, one
of them strengthening [2], and within each growth regime
the corresponding condition characterises the image; both
constructions complement the integral formula of [1].
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Fractal interpolation functions provide new methods for
the approximation of experimental data. The main advan-
tage of them is that the classical methods of real data in-
terpolation can be generalized with fractal interpolation.
Also, these methods can be generalized in multivariate case,
too. Using a twodimensional interpolation formula and the
bivariate Bernstein polynomials we construct the bivariate
Bernstein-type fractal interpolation formula. We prove that
the approximation properties still apply, and we also give
a delimitation of the error.
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In the theory of deterministic elliptic partial differential
equations abstract elliptic variational equations are widely
used. It is the hope that in the investigation of elliptic par-
tial differential equations with random parameters also sim-
ilar variational equations can be used. In the talk the usage
of abstract elliptic variational equations for corresponding
random problems is investigated. Hereby different measur-
ability conditions play an important role.
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Among interpolatory quadratures with m prescribed and n
free nodes, the maximum algebraic degree of exactness is
2n− 1 +m. If the integrand vanishes at prescribed nodes,
the corresponding weights need not be computed. However,
for a general integrand, this property does not hold. We
propose a decomposition of the integrand into two parts.
The first part can be integrated exactly and its integral is
represented by a finite sum involving fixed weights asso-
ciated with the prescribed nodes, eliminating the need to
recompute these weights when the number of free nodes
changes. The second part vanishes at all prescribed nodes,
enabling the construction of a quadrature with only n free
nodes that is exact for all polynomials of degree at most
2n − 1 + m having the m prescribed nodes as zeros. The
resulting quadrature has all nodes pairwise distinct and in
the open integration interval, all weights positive, and con-
verges. The results are supported by numerical examples.
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We investigate a stochastic optimal control problem for the
cost-optimal control of a residential heating system with
renewable and non-renewable heat generation, various con-
sumption units, and a geothermal storage system that en-
ables the intertemporal transfer of thermal energy by stor-
ing excess heat for later use. In addition, we account for
uncertainties regarding the randomly fluctuating heat gen-
eration from renewable energy sources as well as the en-
vironmental conditions that determine heat demand and
supply. The dynamics of the multidimensional controlled
state processes is governed by a PDE, a random ODE and
two SDEs. We first apply a spatial discretization to the
PDE and use model order reduction techniques to reduce
the dimension of the associated system of ODEs. Finally,
a time-discretization leads to a Markov decision process
for which we determine approximations of the cost-optimal
control and the associated value function.
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[radupaltanea@yahoo.com]

Alexandra Pantiş
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