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Agonowa ABpownidou (Anuoxpiteio Havemotiuo Opdxnc)

On a close-to-cyclic system of mazx difference equations

In this paper we consider a close-to-cyclic system of two max difference equations. The study
focuses on how the system’s parameters and positive initial conditions influence the behavior of
this system, such as the existence of an equilibrium, convergence properties and boundedness
solutions. Illustrative examples are included to demonstrate the applicability of the results.

Iwdvvne Asinurortaddxrns (TU Eindhoven)

Feedback Optimization with State Constraints through Control Barrier Functions

Recently, there has been a surge of research on a class of methods called feedback optimi-
zation. These are methods to steer the state of a control system to an equilibrium that arises
as the solution of an optimization problem. Despite the growing literature on the topic, the
important problem of enforcing state constraints at all times remains unaddressed. In this talk,
I present the first feedback-optimization method that enforces state constraints. The method
combines a class of dynamics called safe gradient flows with high-order control barrier functions.
I provide a number of results on the proposed dynamics, including well-posedness guarantees,
anytime constraint-satisfaction guarantees, equivalence between the closed-loop’s equilibria and
the optimization problem’s critical points, and asymptotic stability of optima.

I'edpyroc Aopaldxng (Durham University)

Mean Field Games with jumps for non-separable Hamiltonians in displacement monotone regime

In this talk, we will discuss the existence and uniqueness of Nash equilibria for a Mean
Field Game (MFQG) system driven by a (possibly degenerate) mixed type of idiosyncratic noises,
including both Brownian motion and jump diffusion, within the framework of displacement
monotonicity. We establish the existence of MFG equilibria using a classical Schauder fixed-
point argument, without relying on ellipticity conditions or (fractional) regularity arguments.
We then address the uniqueness of the solution by employing a stochastic control approach,
described through the associated forward-backward stochastic differential equation (FBSDE)
formulation. Our results extend the corresponding results on displacement monotone setting to
the case of Lévy—Ito jump diffusions.

The talk is based on a joint work with A. R. Mészdros (Durham).



Aoviolog Oeoddong (Edvixd Metobfio ITohuteyveio)
Global Existence and Uniqueness of Solutions for a Nonlocal Age-Structured Chemostat Model

In this work we study an age-structured chemostat model with a nonlocal (renewal) boun-
dary condition and a coupled substrate equation. The model is nonlinear and consists of a
hyperbolic partial differential equation and an ordinary differential equation with a nonlocal
term. Both differential equations contain a non-negative control input, while the states of the
model are required to be positive. Under an appropriate weak solution framework, we define
the state space and the input space for this model. We prove global existence and uniqueness of
solutions for all admissible initial conditions and all allowable control inputs. To this purpose
we employ a combination of Banach’s fixed-point theorem with implicit solution formulas and
useful solution estimates. Finally, we show that the age-structured chemostat model gives a
well-defined control system on a metric space.

The talk is based on joint work with I. Karafyllis and M. Krstic.

Kovotavtivog Koaanuéene (Axadnuio Adnvodv)

New solutions and aspects of evolution equations

In this talk we consider initial-boundary value problems (IBVPs) for linear evolution partial
differential equations (PDEs) with time-dependent coefficients. We present (for the first time)
integral representations of solutions for a big family of these problems; the derivation of these
solutions is based on extensions of the unified transform (UT). Based on these solutions we
discuss the well-posedness of these IBVPs for certain linear and non-linear PDEs. Finally, we
show that, for certain evolution partial PDESs, the solution of IBVPs on a finite interval can be
reconstructed as a superposition of solutions to two associated IBVPs posed on the half-line,
which provides a completely new perspective on studying this large class of problems.

This is joint work with T. Ozsari and D. Mantzavinos.

Kovotavtivoc Kovpdtog (University of Sussex)

Quasimonotone stresses in solid and fluid mechanics

Quasimonotonicity is a mean monotonicity condition for multidimensional systems establi-
shing existence of weak solutions for non-variational, divergence form elliptic PDEs. Similar
conditions have been utilised in the theory of the Navier-Stokes equations, also resulting in the
existence of weak solutions. In this talk, we show a Garding inequality for quasimonotone stres-
ses and use it to prove weak-strong uniqueness results in the dynamic theory of viscoelasticity
as well as the Navier-Stokes equations. In particular, for viscoelastic solids, we propose quasi-
monotone stresses as a candidate class for viscous stresses compatible with frame-indifference.

This is joint work with Myrto Galanopoulou (University of Sussex, UK) and Judith Camos-
Cordero (UNAM, Mexico).

Nuxoraoc Aaddc
On minimum, comparison principles and the well-posedness for semilinear nonlocal RDEs
We consider second-order linear parabolic partial differential inequalities that include non-

local zeroth-order quantities. For these, we demonstrate minimum principles that highlight the
interplay between the regularity of their coefficients, the growth/decay rate of their solutions



and the integrability of the nonlocal interaction terms. Subsequently we utilize these minimum
principles to establish comparison principles for related semilinear integrodifferential inequali-
ties. We illustrate these principles via their relation to nonlocal reaction—diffusion equations
and note their applicability for obtaining the well-posedness of associated Cauchy problems.

Acswvidac Mnvdpwoc (lewnovixd Hovemotiuo Adnvav)

Direct and inverse problems in linear elasticity: The inhomogeneous case

his work explores direct and inverse problems using volume integral equations within the
framework of linear, isotropic plane strain elasticity. In the static case, we extend Eshelby’s
inclusion method to obtain an integro-differential equation for the eigenstrain that admits a
unique solution. For the time-harmonic elastodynamic problem, the boundary value problem is
transformed into a Lippmann—Schwinger-type integral equation. Then, we examine the inverse
problem to recover the elastic properties of an inclusion from the far-field pattern of the scattered
field, produced by a limited set of incident waves. The Fréchet derivative of the forward mapping
is derived, leading to a linearized far-field equation that is solved using a regularized Newton-
based scheme. Numerical results are presented to illustrate the effectiveness of the proposed
methodology.

This is a joint work with D. Gintides (NTUA, Greece).

Nuxoraog ITaAAnxapdxne (Edviné Metodfio ITohuteyveio)

A Transmission FEigenvalues in Spherically Symmetric Media: From Theory to NSBF Compu-
tation

The transmission eigenvalue problem (TEP) is a fundamental topic in inverse scattering
theory with applications to determining material properties from farfield measurements. We
present an overview of the interior TEP for spherically symmetric refractive indices, discussing
the existence and distribution of eigenvalues (real and complex) and key uniqueness results for
the inverse problem, from the late 1980s to the present.

We then introduce a Neumann Series of Bessel Functions (NSBF) methodology for solving
both the direct and inverse TEP. Via a Liouville transformation, we expand the characteristic
function in a NSBF and compute eigenvalues through root-finding on truncated partial sums.
For the inverse problem, we recover the refractive index from spectral data using NSBF-based
techniques, with numerical examples demonstrating robustness and accuracy.

This is a joint work with Vladislav V. Kravchenko and L. Estefania Murcia-Lozano.

Kowvotavtivog Ioanagpitompoc (Queen Mary University of London)

A Descent Algorithm for the Optimal Control of ReLU Neural Network Informed PDFEs Based
on Approximate Directional Derivatives

We propose and analyse a numerical algorithm for solving a class of optimal control pro-
blems for learning-informed semilinear partial differential equations (PDEs). Such PDEs contain
constituents that are in principle unknown and are approximated by nonsmooth ReLLU neural
networks. We first show that direct smoothing of the ReLU network with the aim of using
classical numerical solvers can have disadvantages, such as potentially introducing multiple so-
lutions for the corresponding PDE. This motivates us to devise a numerical algorithm that treats
directly the nonsmooth optimal control problem, by employing a descent algorithm based on



approximate derivatives. We discuss the convergence properties of the algorithm and provide
related numerical results.

IMavoyiwdtneg IHatewdg (KU Leuven)

A generalized convexity perspective on monlinearly preconditioned gradient methods

We present a unifying framework for recent gradient-based optimization algorithms widely
used in large-scale settings, such as large language model training, grounded in the concept of
®-convexity. Our analysis is streamlined, based only on fundamental principles, and leads to
new insights and tighter convergence guarantees. We specialize to nonlinearly preconditioned
gradient methods which encapsulate popular methods for neural network training including
the gradient clipping and normalized gradient methods, thus providing a strong theoretical
justification. This allows us to go beyond traditional Lipschitz smoothness assumptions that
might be too restrictive in practice for modern applications and obtain proper convergence
guarantees for wider classes of problems while also leading to new fast algorithms. Finally, we
study nonlinearly preconditioned gradient flow as a continuous-time counterpart, highlighting
its connection to doubly nonlinear equations and formulating it as the solution to an optimal
control problem.

Joint work with Konstantinos Oikonomidis.

Iwdvvneg Xyovparhc (University of Tennessee Knoxville)

Xapdroviaxés puédodor otny avdlvon gaouatookonikdy dedopévawy

H cuveotionr goaoyotooxonio anotehel yior eEEBIXEVUEVT] TIELOUUAUTIXY TEYVIXT TIOU YPNOLLO-
Tolelton ylot TN UEAETN TG Xivnong Uepoveuévey doplewy. Qotdoo, 1) dueon avdiuon dedouévwy
and CUVECTIONY| QPACUATOCXOTIA TUPAUEVEL EVal avoLyTO TeoBAnua, Adyw tne Tuyalous xivnong twv
poplwv, Tou YoplPBou xoTd TNV AVl VEUST) Xl TOU HEYEAOU OYXOU TwV UETPROEWY. TNV Topolo
gpyooia Tapouatdle po véo uédodo avdiuong dedouévemy ou avuuetwnilel autolc Toug TEPLOPL-
opole.

H mpotewoyevn pédodog oélonolel otatiotind povtéha xou Booileton oe Xopatoviaxole oh-
yoplduoug Monte Carlo, ot onolol 0dnyolv v enthuoT Biapopixtv eEIGOOEWY UE TEPLOPLOTIXES
ocuviixec otadepdtnrog xatd Ty aptdunTin) ohoxhipwot| Tous. ApdunTtixéc TPOCoROLOCELS de-
{yvouv 611, ye xatddinkec tpononoifoelc, N pédodoc unopel vor aVOADGEL ETUTUYMOC TELOUUATIXG
(PUCUATOOKOTILXA DEDOUEVOL UE PEAALG TIXG. Y UQOXTNOLO TIXGL.

ANeEdvdpa Xtavptavidr (University of Miinster)

On the density of the supremum of solutions to a class of nonlinear SPDEs

The existence and regularity of the density of the supremum of stochastic processes has
historically attracted significant interest. Classical results of Florit and Nualart provide general
criteria ensuring the smoothness of the density of the sup of Gaussian processes, with applica-
tions to the Brownian sheet (Florit and Nualart, 1995) and fractional Brownian motion (Lanjri
Zadi and Nualart, 2003). More recently, Dalang and Pu obtained quantitative bounds on the
density of the supremum of the linear stochastic heat equation, linking these estimates to hitting
probabilities (Dalang and Pu, 2018). In this talk, I will present recent work that establishes the
existence of a density for the supremum of solutions to a class of nonlinear SPDEs in one spatial
dimension, driven by space-time white noise and involving higher-order spatial diffusion. Our



approach uses Malliavin calculus and yields, to our knowledge, the first result on the density of
the supremum for nonlinear SPDEs.

Kugidxog Trtpatovpde (Edvind Metodfio Ilohuteyveio)

Movabdikdtnza ya to avtiotpogo gaouatiké mpdPAnua yia tunpatikd ouvexels deiktes didilaong

To avtixelyevo yerétng elvon to LAt g Hovadxotntog oty ewldixr meplntwon 6mou o
delxtne Sirdhaong elvon yiot TUNUATXE CUVEYNS XoL oQaLeixd oLUUETEY ouvdptnor. To eudd
TEOBANUOL €YEL TNV LOLUTEPOTNTA OTL 1) PAUOUATIXY) ToEdUETEOC eppavileton udVo o1 Wa €X TWV
800 BlapopY EELGOOEMY TOU CUGTAHUNTOS, 1 ontola eivon TOou Helmholtz xou avtictoyel oe éva
TEYYNTO PeTADAXG. Amodeixviouue 6Tt Piot IBLOTLUN artd xE0e yopaxTNELoTIX CUVEETNOT, oL OTolES
TEOXUTTOLY €nelta and eQopuoyT| TNg pedddou ywetopol PeToaBANTav, aexel Yo Tov xadoploud
evog Tnhixou dedouévwy Cauchy twv Wloocuvaptioewy 6to ohvopo. Auth 1 Thnpogopla yio xdie
yopoxtneioTixy|, meoodlopilel to ydptn Dirichlet-to-Neumann yw v e€ioworn tou Helmholtz
Tou avtioTotyel ot éva UM mou yapoxtnpeiletan and tov deixtn diddhaone n(r). Egoapuélovtac
xdmola anoteAéoparto and Tt Yewpla Borg-Levinson yio tnv e€lowor tou Schrodinger, npoxintel
T0 Yedpnua Lovadixdtntag Yo tov delxtn didiiaong. Eminpdoieta, nopouctdlovpe pla teyvixy yio
TNV TagVOUNOT| TV LBLOTIIMY OTIC AVTIOTOLYES YUPUXTNPLOTIXES XOU XATOLO AVaALTIXE TopadelyuaTo
TUNUATXE OTOEROVY BEXTMV UE EVol ONUElD GALITOC XOL TNV AVOXAUTOUCXEVY| TOUG amd and XATOLES
WOLOTIES.

Kown epyaocio ye tov Apdoo Ivtidn.

Kovotavtivog TCpdxne (Ilavenothuo Kedne)

The FitzHugh-Nagumo System on cylindrical surfaces: symmetrization and effective system

In this talk, I will present recent results on the FitzHugh-Nagumo (FHN) system of partial
differential equations. We consider the FHN system in a more realistic geometric setting: on
cylindrical surfaces of variable radii, rather than straight lines without internal geometric stru-
cture, as it has been extensively done. We show that, under some reasonable conditions, the
solutions of the system are exponentially approximated by their radial averages. We also show
that the radial averages are close, for very long times, to solutions of a 1-spatial-dimensional
system involving the cylindrical profile: it is obtained from the standard FHN system by repla-
cing the second-order derivative by the radial surface Laplace-Beltrami operator. This system is
considerably simpler for mathematical analysis and numerical simulations. It offers an effective
system for the pulse propagation. I will outline the analytical approach to obtain the above
results, and, time permitting, I will discuss interesting related open problems and natural ex-
tensions of these results. The talk is based on the recent joint work with Israel Michael Sigal
(University of Toronto, Canada) and Georgia Karali (NKUA, Greece).

Ynupildwyv Pilinrac (University of Helsinki)
On the stability of a hyperbolic inverse problem

The Boundary Control method is one of the main techniques in the theory of inverse pro-
blems. It allows to recover the metric or the potential of a wave equation in a Riemannian
manifold from its Dirichlet to Neumann map (or variants) under very general geometric assum-
ptions. In this talk we will address the issue of obtaining stability estimates for the recovery of
a potential in some specific situations. As it turns out, this problem is related to the study of



the blow-up of quantities coming from control theory and unique continuation. This is based
on joints works with Lauri Oksanen.



