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1 Schedule

1.1 Monday 16/06

10:00 - 10:30 Registration
Plenary talks (room: COO1)
10:30 - 10:40 Opening Session
Chairman: F. Murat
10:40 - 11:25 Thomas Bartsch
11:30 - 12:15 Rosa Pardo
12:20 - 14:00 Lunch

Chairman: G. Sweers

14:00 - 14:45 Damien Galant
14:50 - 15:35 Christophe Troestler
15:40 - 16:10 Coffee Break

Chairman: D. Arcoya
16:10 - 16:55 Francois Hamel
17:00 - 17:45 Enrico Serra



1.2 Tuesday 17/06

Plenary talks (room: C001)

Chairman: D. Bonheure

8:30 - 9:15 Louis Jeanjean
9:20 - 10:05 Francois Murat
10:10 - 10:40 Coffee Break

Chairman: E. Serra

10:40 - 11:25 Silvia Cingolani
11:30 - 12:15 André de Laire
12:20 - 14:00 Lunch

Chairman: A. Fernandez

14:00 - 14:45 Filippo Gazzola
Visit/ Tour

1.3 Wednesday 18/06

Plenary talks (room: C001)

Chairman: A. Farina

9:15 - 10:00 Angela Pistoia
10:05 - 10:50 David Arcoya
10:55 - 11:25 Coffee Break

Chairman: R. Pardo

11:25 - 12:10 Antonio Fernandez
12:15 - 14:00 Lunch
14:00 - 14:45 Giulio Ciraolo

Chairman: F. Gazzola

14:50 - 15:35 Simone Dovetta
15:40 - 16:10 Coffee Break
16:10 - 16:55 Denis Bonheure



1.4 Thursday 19/06

Plenary talks (room: C001)
Chairman: A. Pistoia
9:15 - 10:00 Philippe Souplet

10:05 - 10:50 Carlo Alberto Antonini
10:55 - 11:25 Coffee Break

Chairman: C. De Coster
11:25 - 12:10 Guido Sweers
12:15 - 14:00 Lunch



2 Abstracts

Regularity results and maximum principles for quasilinear
operators of mixed local-nonlocal type

Carlo Alberto ANTONINI

In this talk, we will deal with mixed local-nonlocal quasilinear op-
erators, modeled upon the sum of a p-Laplacian and a fractional (s, g)-
Laplace operator, i.e., —A,u + (—Ag)°u.

We will review some recent results concerning local and global reg-
ularity of their solutions, and we will address the validity of maximum
principles and Hopf Lemma for such operators.

Based on a joint work with M. Cozzi.

L* compactness of solutions of Leray-Lions quasilinear problems
David Arcova

We present the joint work with M. C. M. Rezende and E. A. B. Silva
(Universidade de Brasilia). For a (not necessarily smooth) bounded
domain Q of RN, N > 2 and a Carathéodory vector valued function
a: QxRN — RN, we study the compactness of the inverse of the
Leray-Lions operator A(u) = —div(a(x, Vu)), u € Wg’p(Q), 1<p<
N. Denoting by p* the Sobolev exponent, in the main result it is
proved the compactness of A~' : L9(Q) — L[®(Q) if 2N/(N + 2) <
p < N, provided o > max{N/p, (p*/2)'}. Also, for o > p, := (p*), the
operators A" : L9(Q) — WJ’p(Q) and A7 : L9(Q) — L9(Q) are compact
for every 1 < g <[(p — 1)o*]*. In contrast, it is also established that
AL [P(Q) —> [P'(Q) and A7 1 [P+(Q) — W, (Q) are not compact.
The compactness of the set of solutions for the more general operator
A(u) = —div(a(x, u, Vu)) is also studied. As an application we improve
previous results on the existence and multiplicity of solutions for a
class of problems involving the p-Laplacian operator under a local
Landesman-Lazer condition for arbitrary bounded domains.



Normalized solutions of Schrédinger equations on domains
Thomas BARTscH

The existence of solutions (A, u) € R x H}(Q) of nonlinear Schrédinger
equations like

—Au+ V(X)u+Au=flu) inQCRVN (1)

[ W= a )
QO

has found considerable interest in the last decade. If Q = RN and V' is
constant then the scaling s * u(x) = s™?u(sx) plays an important role
in proving the Palais-Smale condition for the associated functional on
the L?-sphere. We present recent results on the existence of solutions
of (1)-(2) on bounded domains where this scaling cannot be used.

with prescribed L?-norm

The talk is based on work with Shijie Qi and Wenming Zou.

Particles almost in contact : the general method of reduced
functionals in 3D

Denis BoNHEURE

The formal analysis of the forces and torques on two moving solid
particles suspended in a laminar flow and almost in contact with each
other (or on a particle almost in contact with the wall of a container)
traces back at least to Brenner and Cox in the late 1960's by using
lubrication theory. While the stream function is defined up to a con-
stant in 2D, the vector potential in 3D is defined up to a gradient and
the choice of a gauge. | will show that by choosing an ad-hoc gauge,
one can find the optimal potential by solving the dual formulation of a
resulting Euler-Lagrange equation. This allows to compute (and fully
justify) the asymptotic expression of the Stokes resistance matrix.

The construction is fully variational while the sharp asymptotics
are basically based on estimates for a weighted elliptic operator in
divergence form. | will start the talk by explaining the method on
the easier problem of estimating the relative capacity of sets close to
contact and showing a link with a missing weighted Hardy inequality.

The talk is based on a joint project with E. Bocchi (Pol. Milano)
and M. Hillairet (Univ. Montpellier).



On N-euclidean logarithmic Moser-Trudinger -Onofri inequality
and some geometrical variants

Silvia CINGOLANI

In my talk I will extend the N-dimensional Euclidean Onofri in-
equality proved by Del Pino and Dolbeault for smooth compactly sup-
ported functions in RN, with N > 2, to a suitable weighted Sobolev
space. | will show that in any dimension N > 2, the Euclidean Onofri
inequality is equivalent to the logarithmic Moser-Trudinger inequality
with sharp constant proved by Carleson and Chang for balls in RN.

This is a joint paper with N. Borgia and G. Mancint.

Classification results, rigidity theorems and semilinear pdes on
Riemannian manifolds: a P-Function approach

Giulio Ciraoto

We consider solutions to critical and sub-critical semilinear elliptic
equations on complete, noncompact Riemannian manifolds and study
their classification as well as the effect of their presence on the under-
lying manifold. When the Ricci curvature is non-negative, we prove
both the classification of positive solutions to the critical equation
and the rigidity for the ambient manifold. The same results are estab-
lished for solutions to the Liouville equation on Riemannian surfaces.
Our results are obtained via an appropriate P-function whose con-
stancy implies the classification of both the solutions and the under-
lying manifold. The analysis carried out on the P-function also makes
it possible to classify non-negative solutions for subcritical equations
on manifolds enjoying a Sobolev inequality and satisfying an integra-
bility condition on the negative part of the Ricci curvature.

This is a joint work with Alberto Farina and Camilla Chiara Polvara.



Minimizing travelling waves for the Gross-Pitaevskii equation on
the 2D strip

André pe LAIRE

We investigate the two-dimensional defocusing nonlinear cubic Schro
-dinger (Gross-Pitaevskii) equation with nonzero conditions at infinity,
on a strip, i.e. on an infinite channel of finite transverse width. We
establish the existence of traveling waves that minimize the Ginzburg-
Landau energy at fixed momentum. We establish a sharp bifurcation
from planar to multidimensional behavior. Precisely, we show that
there exists a threshold value for the transverse width below which
minimizers are the one-dimensional dark solitons (planar solitons), and
above which they are genuinely two-dimensional dark solitons. The
existence of minimizers follows from a compactness argument based
on a novel periodic symmetrization.

This is a joint work with Didier Smets and Philippe Gravejat.

Non-uniqueness of normalized ground states for nonlinear
Schrédinger equations

Simone DoveTTA

The talk discusses general non-uniqueness results for normalized ground
states of nonlinear Schrodinger equations with power nonlinearity.
Basically, we show that, whenever in the [2—subcritical regime ground
states exist at every mass, for nonlinearity powers close to the [*-
critical exponent there is at least one value of the mass for which
ground states are non-unique. As a consequence, we also show that,
whenever such non-uniqueness occurs, there exist action ground states
that are not normalized ground states. These results have been ob-
tained both when the problem is set on metric graphs (compact and
non-compact) and when it is posed on bounded domains with homo-
geneous Neumann boundary conditions.



Smooth nonradial stationary 2d Euler flows with compact support
Antonio J. FERNANDEZ

In this talk we will show how to construct nonradial classical so-
lutions to the 2d incompressible Euler equations. More precisely, for
any positive integer k, we will see how to construct compactly sup-
ported stationary Euler flows of class C*(R?) which are not locally
radial.

The talk is based on a joint work with Alberto Enciso (Madrid) and
David Ruiz (Granada).

Qualitative properties of solutions of the nonlinear Schrédinger
equation on metric graphs

Damien GALANT

In this talk, we consider the nonlinear Schrodinger equation set
on compact metric graphs. More precisely, we study qualitative prop-
erties of solutions (uniqueness, symmetries, nodal zones...). As this
is a very delicate question in general, we focus on the "near-linear"
regime. In this case, one can perform a Lyapunov-Schmidt reduction
which leads us to study a "reduced problem" set on (finite dimensional)
eigenspaces of the Laplacian on the graph. We will show that there
are new phenomenon specific to graphs that we have to take care
about. We then apply these results to the detailed study of solutions
on some specific compact graphs to illustrate a varied behavior.

This is joint work with Colette De Coster (CERAMATHS/DMATHS)
and Christophe Troestler (UMONS).

The steady Navier-Stokes equations in a system of unbounded
channels with sources and sinks

Filippo Gazzoia

The steady motion of a viscous incompressible fluid in a junction
of unbounded channels with sources and sinks is modeled through
the Navier-Stokes equations under inhomogeneous Dirichlet bound-
ary conditions. Under a general outflow constraint, we prove the exis-
tence of a solution with a uniformly bounded Dirichlet integral in every
compact subset. In a simplified framework, this problem was proposed
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by Jean Leray to Olga Ladyzhenskaya during his visit to Leningrad in
1958.

The main novelties of our approach are the construction of a flux
carrier satisfying a uniform Leray-Hopf inequality in rectangular sec-
tions and the proof of some properties of weak solutions to the station-
ary Euler equations in bounded planar domains, such as the reqularity
of the extension to the whole plane, of the related Bernoulli pressure
and of the stream function. This reqularity is used to obtain local
Morse-Sard-type information and to generate a solution through the
invading domains procedure. For small data of the problem, we also
prove unique solvability and attainability of Couette-Poiseuille flows
at infinity.

This is a joint work with Mikhail Korobkov (Shanghai), Xiao Ren
(Beijing), Gianmarco Sperone (Santiago de Chile).

Log-concavity of solutions of semi-linear elliptic equations in
convex domains

Francois Hamer

In a bounded convex domain, a function which is positive in the inte-
rior of the domain and which vanishes on the boundary is called quasi-
concave if all its upper level sets are convex. Positive solutions of many
classes of semi-linear elliptic equations satisfying Dirichlet boundary
conditions are known to be quasi-concave in convex domains, though
counter-examples are also known. The principal eigenfunctions of the
Dirichlet Laplacian in convex domains are known to be quasi-concave,
and even log-concave, that is, their logarithm is concave. In this talk,
| will review some of these classical results and report on recent re-
sults on log-concavity of solutions beyond the linear case, based on
quantified versions of the anti-maximum principle.

The talk is based on joint works with Nikolai Nadirashvili.
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A Multiplicity result for a mass supercritical NLS with a partial
confinement

Louis JEANJEAN

In this talk we consider the existence of solutions for the NLS with
partial confinement and mass supercritical nonlinearity,

—Au+ (X + )+ du = |uff e, xeR. (1)

We are interested in prescribed [? norm solutions. It corresponds
to the search for constrained critical points of the associated energy
functional on the constraint given by the prescribed L% norm.

The existence, for small values of the [ norm, of a first solution,
characterized as a local minimum of the energy functional on the con-
straint and being an energy ground state was already known. We now
show the existence of a second positive solution, at a mountain pass
level. Our solution is obtained as a limit of a sequence of solutions
of corresponding problems in bounded domains of R?. The symme-
try of the solutions in bounded domains is central to the convergence
process.

This is a joint work with Linjie Song.

Unexpected results for a one-dimensional singular elliptic problem
Francgois Murat

In this lecture, | will present results obtained in collaboration with
Daniela Giachetti (Rome), Pedro ]J. Martinez Aparicio (Almeria), and
Francesco Petitta (Rome), for the one-dimensional singular boundary
value problem which is formally written as

d du(x)\  dg(x) de(u(x) . _ _
—a(a(x) = )_— o2 - S i (0,0, u(0)=u(l) =0,

where the coefficient a(x) € L*(0,L) is bounded from below by a
positive constant and where in the right-hand side the function g(x)
belongs to L?(0, L), while the model for the singular nonlinear function

L L
@ is given by ¢(s) = W with y > 0.

This singular problem presents a number of unexpected phenom-
ena: non-existence of solutions under certain assumptions, existence
of an infinite number of solutions under other assumptions, and non-
continuity of the solutions with respect to the approximations of the
data.

12



Elliptic Systems with Superlinear Terms on the Critical Hyperbola
Rosa Parpo

We focus on semilinear elliptic systems involving a nonlinearity of
slightly subcritical nature understood in a generalized sense. For this
problem, standard compact embeddings cannot be used to guarantee
the existence of solutions as in the case of power-type nonlinearities.
Instead, we use the dual method on Orlicz spaces. Roughly speak-
ing, this method consists in taking the inverse of the Laplace opera-
tor, and defining the inverse of the nonlinearities. We state sufficient
conditions guaranteeing the Palais-Smale condition, showing that our
problem possesses a mountain pass type solution.

This is a joint work with Mabel Cuesta and Angela Pistoia, see [1].

References

[1] M. Cuesta, R. Pardo, and A. Pistoia. Positive solutions of elliptic systems with
superlinear terms on the critical hyperbola. Milan J. Math., 92(2):439-472, 2024.

Solutions to elliptic systems in a competitive regime

Angela Pistoia

| will present some old and new results concerning existence of positive
solutions to a class of systems of PDE’s arising in the study of Bose-
Einstein condensates in the whole euclidean space in presence of a
competitive regime.

An action approach to nodal and least energy normalized solutions
for nonlinear Schrédinger equations

Enrico Serra

We develop a new approach to the investigation of normalized solu-
tions for nonlinear Schrodinger equations bhased on the analysis of
the masses of ground states of the corresponding action functional.
Our first result is a complete characterization of the masses of action
ground states, obtained via a Darboux-type property for the deriva-
tive of the action ground state level. We then exploit this result
to tackle normalized solutions with a twofold perspective. First, we

13



prove existence of normalized nodal solutions for every mass in the -
subcritical regime, and for a whole interval of masses in the [?-critical
and supercritical cases. Then, we show when least energy normalized
solutions/least energy normalized nodal solutions are action ground
states/nodal action ground states.

Elliptic regularity estimates with optimized constants and
applications

Philippe SoupLer

(Joint work with Boyan Sirakov) We revisit the classical theory of
linear second-order uniformly elliptic equations in divergence form and
prove versions of the generalized maximum principle, the C"“ estimate,
the Hopf-Oleinik lemma, the boundary weak Harnack inequality and
the differential Harnack inequality, in which the constant is optimized
with respect to the norms of the coefficients of the operator and the
size of the domain.

The optimal constants turn out to have an exponential dependence
in these quantities. Our estimates are complemented by counterex-
amples which show their optimality. We then give applications to the
Landis conjecture and to spectral estimates.

Duffin’s superbiharmonic counterexample revisited

Guido Sweers

Duffin in 1946 constructed a superbiharmonic function u, i.e. Au >
0, on the infinite strip S := Rx (—1, 1) satisfying zero Dirichlet bound-
ary conditions v = dyu = 0 on 95, and showed that u changes
sign. It was a kind of first counterexample for the Boggio-Hadamard
conjecture* from the beginning of the 20th century. We will recall his
counterexample, go somewhat further and may find some nice impli-
cations.

*Superbiharmonic functions on (convex) domains that satisfy zero Dirichlet bound-
ary conditions are nonnegative.
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Exact multiplicity of positive solutions to superlinear elliptic
problems with a sign-changing weight

Christophe TROESTLER

This talk will be concerned with the number of positive solutions
to the boundary value problem

—u” = (h*(t) — ph™(t))g(u),
u(a) =0 = u(b),
where h*(t) := max{£h(t),0} and g is a superlinear function. The

function h € L'([a, b]) will be assumed to have m intervals where it
is positive separated by intervals where it is negative. Under some
assumption on the shape of the positive “bumps”, we will establish that
this problem possesses exactly 2™ — 1 positive solutions whenever p
is large enough. Moreover, these solutions are non-degenerate.

This is a joint work with Guglielmo Feltrin.
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4 Practical informations

Map of the campus
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The conference will take place in Amphi C002 in Batiment C. You are
expected to access the University Campus by entrance 1 close to Batiment B.

Wifi at ULCO Eduroam is avalaible at ULCO.
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Restaurants Here is a non-exhaustive list of restaurants that we
recommend in the center of Calais. We do not guarantee that they are open
during the full congress. We advise you to call them and book a table.

Histoire ancienne, 20 rue Royale, 62100 CALAIS, 0321341120
Café de Paris, 72 rue Royale, 62100 CALAIS, 0321347684
La Mer, 30 rue de la Mer, 62100 CALAIS, 0321961772

Créperie Tonnerre de Brest, 16 Place d’Armes, 62100 CALAIS,
0321969535

La route des épices, 12 rue Jean de Vienne, 62100 CALAIS,
0321179653

Le Venezia, 24 rue de la Mer, 62100 CALAIS, 0321978010
Australian’s pizza, 35 Place d’Armes, 62100 CALAIS, 0321961721
Marrakech, 28 Blvd des Alliés, 62100 CALAIS, 0361310470

Au cote d’argent, 1 Digue Gaston Berthe, 62100 CALAIS, 0321346807
Le grand bleu, 8 rue Jean-Pierre Avron, 62100 CALAIS, 0321979798
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Public transport The best way to get from downtown area to ULCO
without a car is to use line 4 of Imag'in Bus (Bus stop Vadez or Resto U).
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PORTE DEPARIS 1256 13:54 1408 1422 1436 14:50 1504 15:18 1532 1546 16:03 16:14 1628 16:42 16:5617.1017:24 17:38 17:52 1606 1820 16:34 1848 190219:16 19.3620:03
WAROCQUIER 1301 msumwwsnm 14251439 14531507 1521 16:3515:49 16:06 16:17 16:31 16:4516:59 17:1317:21 17.4117:55 18.091823 1837 1851 19.05 19:1919:332005
CENTRE 4 091523 1537 15:51 16:08 16:19 1633 1647 1701 17:15 17:29 17:43 17:57 18:11 1825 18:39 1853 19.07 19221 19:4020.07
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(= CIAL ML-VOIX 13211335 1357 1403 14171431 14451459 15,13 1527 15:41 1555 16091626 1637 1651 17051719 17317 3 )56_|
UTRILLO 132713411403 14091423 1437 14:51 1505 15:1915:33 1547 16:01 16:15 16:32 16:4316:57 17:1117:25 17:39 17:63 18:07 18:21 18:3518:49 19.0319:16 1930 19:4420:02 |
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DIMANCHE ET JOURS FERIES
1145 | 1402 (1516 1540 16:44 17:4

ILLO C. CIAL LA FRANGAISE X
C CIALMIVOIX PORTE DE PAR'S 1748|1405 | 1519
CCONDORCET WAROCQUIER 1151 | 1408 [ 1522

CENTREBUS )16 1153 1410 1624
[
[

EXYREMITE DE DIGUE
9

ENTRE BUS |

PORTE DE PARIS CONDORCET

C CIAL LA FRANGAISE Teoiis1t C_CALMIVOX 542 1619 1710 1803 1838
UTRILLO 17:16 18:00 18:44

20



5 Sponsors

Fédération de Recherche
Mathématique

S

uke

Université
Littoral Core d0pale

(626\ AMATHS

FR2037
Fédération de Recherche Mathématique des

Hauts-de-France

LMPA
Laboratoire de Mathématiques Pures et Appliquées

Joseph Liouville

ULCO
Université du Littoral Céte d’Opale

CERAMATHS
Laboratoire de Matériaux Céramiques et

de Mathématiques

RT OPTIMISATION
Réseau Thématique

LAMFA
Laboratoire Amiénois de Mathématique Fondamentale

et Appliquée

Péle MTE
Mutations Technologiques et Environnementales

21



	Schedule
	Monday 16/06
	Tuesday 17/06
	Wednesday 18/06
	Thursday 19/06

	Abstracts
	Antonini, Carlo Alberto
	Arcoya, David
	Bartsch, Thomas
	Bonheure, Denis
	Cingolani, Silvia
	Ciraolo, Giulio
	de Laire, André
	Dovetta, Simone
	Fernández, Antonio J.
	Galant, Damien
	Gazzola, Filippo
	Hamel, François
	Jeanjean, Louis
	Murat, François
	Pardo, Rosa
	Pistoia, Angela
	Serra, Enrico
	Souplet, Philippe
	Sweers, Guido
	Troestler, Christophe


	Participants
	Practical informations
	Sponsors

