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Fathia Alabau-Boussouria

Indirect control and inverse problems for coupled systems of hyperbolic PDE’s

Michiel van den Berg

Applications of Brownian motion techniques to elliptic and parabolic PDE

Umberto Biccari

Control problems for non-local PDE

In this course, we will present some basic concepts on the controllability of non-local PDE.
We will start with parabolic, hyperbolic and dispersive equations involving the fractional Laplace
operator. In a second moment, we will address some more general non-local models with integral
potentials or memory terms. We will highlight the main differences in terms of the control theo-
retical properties between these non-local models and the classical heat, wave, and Schrödinger
equations, and we will introduce the principal techniques allowing to deal with the novel features
introduced by the non-locality.

Friedmann Brock - Francesco Chiacchio

Weighted rearrangements, isoperimetry and symmetry

1. An introduction to rearrangements

We set sup a general framework for rearrangements and their role in the calculus of variations.
In particular, we give a list of symmetrizations (Schwarz-, Steiner- and cap symmetrisation) and
some integral inequalities a la Hardy-Littlewood and Polya-Szegö . The results are also used to
obtain sharp a-priori bounds for solutions to elliptic boundary value problems.

2. Polarization and symmetry of solutions to variational problems

We use polarization in order to prove symmetry results for minimizers of some elliptic variational
problems. Note, we do not use symmetrization inequalities.

3. Continuous Steiner symmetrization and symmetry of solutions to PDEs

We introduce a homotopy of rearrangements called continuous Steiner symmetrization. The tool
is used to prove that non-negative solutions to some degenerate elliptic boundary value problems
are symmetric. These symmetry results go beyond the classical ones obtained via the textbook
Moving Plane Method.

4. Manifolds with density and weighted rearrangements

It is well known that the isoperimetric sets for the Gaussian and the anti-Gaussian measure,

dµ± = exp
(
± |x|

2

2

)
dx, are half-spaces and balls centered at the origin, respectively. In the

framework of the “manifolds with density”, we will solve the isoperimetric problem for two
families of factorized measures, obtained as monomial perturbations of dµ+ and dµ−. Finally,
after having introduced the notion of “weighted rearrangement”, we will show some application
of the above results like, for instance, Faber-Krahn type inequalities.



Dorin Bucur

Spectral optimization and free discontinuity problems

In this course, I will discuss isoperimetric inequalities and spectral shape optimization prob-
lem involving the Robin Laplacian eigenvalues. After an introduction to the topic, these questions
will be seen in the framework of the free discontinuity problems, related to the theory of special
functions of bounded variation (SBV). In particular, I will prove a monotonicity formula and
a boundary non degeneracy result, allowing to establish primary regularity properties for the
optimal shapes associated to energy type functionals. One of the consequences of this approach
is the obtention of a quantitative form for the isoperimetric inequality of the first eigenvalue.
Several open problems will also be presented.

Giuseppe Buttazzo

Optimization problems for shapes and for potentials

Outline of the course

- General presentation of shape optimization problems.

- The Dirichlet-Laplacian, counterexample to existence of optimal domains and necessary con-
ditions for optimality.

- The Cioranescu-Murat example.

- Limit Dirichlet problems: capacitary measures.

- The γ-convergence for capacitary measures and the distance dγ

- Compactness of the γ-convergence for capacitary measures.

- Continuity and semicontinuity of some functionals of integral and spectral type with respect
to the γ-convergence.

- An existence result for optimal shapes.

- Optimization problem for Schrödinger potentials.

- Relations between torsional rigidity and principal Dirichlet eigenvalue.

Piermarco Cannarsa

Singularities of solutions to Hamilton-Jacobi equations for optimal control
problems

Hamilton-Jacobi equations are nonlinear first order partial differential equations the solution
of which is the value function of an associated optimal control problem. As is customary for first
oder nonlinear pde’s, the solutions of such equations may fail to be differentiable at points of a
certain singular set. These lectures will be devoted to the analysis of such a set, with special
emphasis on the topological applications of its propagation properties.

Pierre Cardaliaguet

On the optimal control of the Fokker-Planck equation and the master equation

The goal of the course is to present some recent advances on the calculus of variations in the
Wasserstein space of probability measures and the applications to Mean Field Games. We will
first describe several aspects of the differential calculus in the Wasserstein space. Then we will
study some basic ideas on the calculus of variation on this space (existence of solutions, necessary
conditions, mean field approximation). We will conclude with the analysis of the associated
Hamilton-Jacobi equations and its application to the so-called master equation, which plays a
key role in Mean Field Game theory.



Jean-Michel Coron

Some tools to study the controllability of a control system and to stabilize it

A control system is a dynamical system on which one can act by using suitable actuators
(or controls). There are a lot of problems that appear when studying a control system. The
most common ones include the controllability problem and the stabilization problem. The first
one deals with the question: Is it possible to reach a desired target? The second one deals with
the following questions: Can we stabilize by means of feedback laws an equilibrium which is
otherwise unstable? If the equilibrium is already stable is it possible to improve the convergence
to the equilibrium by applying suitable feedback laws?

In these lectures we present some methods to deal with these two problems and show how
to apply them on finite dimensional control systems and control systems modeled by means of
partial differential equations (Euler equations, Navier-Stokes equations, Saint-Venant (shallow
equations, Korteweg-de Vries equations and Schroedinger equations). A special emphasis is put
on the role played by the nonlinearities for these two problems and on the problem of rapid
stabilization.

Bernard Dacorogna

The pullback equation for volume and symplectic forms

The aim of this short course is to discuss the change of variable formula on volume and
surface; or, said in a different way, we wish to transport a differential k−form g to another
k−form f. We will consider here only the cases k = n (i.e. volume forms) or k = 2 (i.e.
symplectic forms). In Cartesian coordinates the problem is to find ϕ : Ω ⊂ Rn → Rn satisfying
when k = n the single equation

g (ϕ) det∇ϕ = f

while when k = 2 the system of [n (n− 1) /2] equations∑
1≤p<q≤n

gpq (ϕ)

(
∂ϕp

∂xi

∂ϕq

∂xj
− ∂ϕp

∂xj

∂ϕq

∂xi

)
= f ij , 1 ≤ i < j ≤ n;

both can be written in a more condensed way as ϕ∗ (g) = f. These equations are usually coupled
with boundary data. We will discuss the existence, regularity and uniqueness properties of the
solutions. We will see how, by adding appropriate equations, we can make these equations
elliptic. Finally we will relate these results to both polar or symplectic factorization.

Guido De Philippis

Quantitative stability inequalities in shape optimization: an approach via
regularity estimates

I will present a general approach to obtain sharp quantitative inequalities in shape optimiza-
tion via second order shape derivatives and regularity estimates. As an application I will prove
sharp quantitative versions of the isocapacitary inequality and of the Faber Krahn inequality.

Mario di Bernardo

Distributed control of large scale complex systems: theory and applications

Giuseppe Floridia

Carleman estimates for transport equations and their applications to inverse
problems



Ilaria Fragalà

The road of some inequalities from Convex Geometry to Calculus of Variations

This course will be focused on some geometric-functional inequalities, which take their origins
in Convex Geometry: starting from the classical geometrical version, I will discuss how they can
be landed in the Calculus of Variations.

I will consider in particular the following kinds of inequalities:

(1) Concavity inequalities.

(2) Discrete inequalities.

(3) Reverse and polar inequalities.

Elisa Francini

The inverse conductivity problem

In this course I will introduce the inverse conductivity problem (also called Calderón problem)
as an example of inverse boundary value problems.

After explaining the origin and the applications of this problem and its main features, I will
focus on uniqueness and conditional stability presenting the more popular techniques used in
this type of inverse problems.

Filippo Gazzola

Shape optimization for the stability of plates modeling suspension bridges

Many suspension bridges suffered instabilities, sometimes also leading to collapses. By mod-
eling the deck of a bridge as an elastic plate we go through the instability mechanism and we
address several shape optimization problems in order to improve the stability. These lectures
are interdisciplinary and cover: theory of ODEs, theory of PDEs, variation of eigenvalues, shape
derivatives, physical modeling, basic knowledge of elasticity.

Pierre-Louis Lions

Optimal planning in MFG

Alessio Porretta

PDE systems in mean field games

In this course we present the main features of the systems of PDEs appearing in the theory
of mean field games ([LL1], [LL2]), where a backward Hamilton-Jacobi equation is coupled with
a forward Kolmogorov Fokker-Planck equation. We will discuss structure conditions which yield
the existence, uniqueness and stability of solutions, as well as the vanishing viscosity limit from
second order to first order systems. If time will remain, we will address the issue of long time
ergodic behavior of the system and further questions related to optimal transport and control
theory.

[1] Cardaliaguet, P., Graber, P.J., Porretta, A., Tonon, D. Second order mean field games
with degenerate diffusion and local coupling, NoDEA (2015).

[2] Cardaliaguet, P., Lasry, J.-M., Lions, P.-L., Porretta, A., Long time average of mean
field games, Network Heterogeneous Media (2012).

[3] P. Cardaliaguet, A. Porretta, Long time behavior of the master equation in mean field
games, Analysis and PDE, 12 (2019).

[4] Lasry, J.-M., Lions, P.-L., Jeux à champ moyen. II. Horizon fini et contròle optimal.
C. R. Math. Acad. Sci. Paris (2006).

[5] Lasry, J.-M., Lions, P.-L., Mean field games. Jpn. J. Math. 2 (2007).



[6] Porretta, A., Weak solutions to Fokker-Planck equations and mean field games, Arch.
Rational Mech. Anal. (2015).

Paolo Salani

Envelopes, rearrangements and geometry of solutions to elliptic PDEs

Bruno Siciliano

Robot Modelling and Control

Eric Soccorsi

An Introduction to Borg-Levinson Inverse Spectral Theory

This course is an introduction to the mathematical analysis of inverse spectral problems
of Borg-Levinson type. More precisely, it is concerned with the uniqueness and the stability
issues, in the inverse problem of determining the zero-th order perturbation (the so-called electric
potential) of the Schrödinger operator, by boundary spectral data.

The first part of the course is devoted to the proof of the multi-dimensional Borg-Levinson
theorem, claiming that the electric potential is stably determined by knowledge of the spectrum
and the trace of the eigenfunctions of the Dirichlet Laplacian. This result is the main tool used
in the second part of the lecture, for solving parabolic inverse coefficient problems.

Susanna Terracini

Liouville theorems and a priori estimates for linear and nonlinear
degenerate/singular PDEs and applications

Emmanuel Trélat

Shape optimization of controllability, observability and stabilizability for some
PDEs

Bozhidar Velichkov

Regularity for free boundary and shape optimization problems

Masahiro Yamamoto

Inverse problems for evolution equations: uniqueness and stability by Carleman
estimates

Scope of the course:
Inverse coefficient problems for evolution equations are important not only from the mathematical
viewpoints but also for practical applications. In inverse coefficient problems, we are requested to
determine spatially varying coefficients in time evolution equations such as parabolic, hyperbolic
equations by overdetermining data of solutions.

There are two major methodologies: by Dirichlet-to-Neumann map and by Carleman esti-
mates. The fundamental mathematical subjects are the uniqueness and the stability.

Restricted to the methodology by Carleman estimates, I will provide a self-contained course
on inverse coefficient problems for hyperbolic and parabolic equations by Carleman estimates.



Purpose of the course:
The method by Carleman estimates is very widely applicable to various equations, and is appli-
cable also to other important problems such as the unique continuation, observability inequalities
for the exact controllability. The pursued inverse problems are closely related to practical prob-
lems in non-destructive testing, medical diagnosis where the theoretical researches are demanded.

For these inverse problems, our method is still producing original research works by ex-
panding the range of applicable partial differential equations (various kinds of fluid dynamics
equations for example).

The main purpose of this course is that the audiences can understand the essence to be able
to apply the methodology to other equations by themselves.

More description of our inverse problem:
More precisely we state the inverse coefficient problems for a hyperbolic equation. Let Ω ⊂ Rn
be a bounded domain with boundary ∂Ω. For T > 0, we consider the following initial-boundary
value problem for a hyperbolic equation: ∂2

t u(x, t) = ∆u(x, t) + p(x)u(x, t), x ∈ Ω, 0 < t < T,
u|∂Ω = 0, 0 < t < T,
u(x, 0) = a(x), ∂tu(x, 0) = b(x), x ∈ Ω.

(∗)

In the forward problem, given initial values a and b, we are requested to solve u(x, t) satisfying
(*). Our main interest is a coefficient inverse problem where we are requested to find p(x), x ∈ Ω
by some extra boundary data of u (e.g., ∇u on some subboundary). The coefficient inverse prob-
lem is seriously related to various applications such as medical diagnosis, physical prospecting.
Since the available data are limited, it is not easy to prove the uniqueness and the stability in
determining p(x) by the extra data.

Schedule of the course:
I plan an the following.

First day (2 hours): Carleman estimate

• Several types of Carleman estimates for hyperbolic and parabolic equations: We discuss
without proofs.

• Derivation of a Carleman estimate for a transport equation
• Weight functions

Second day (2 hours): Application of Carleman estimates to the stability for
inverse coefficient problems

• Inverse coefficient problems for hyperbolic equations.
• Inverse coefficient problems for parabolic equations (beginning).

Third day (2 hours): Application of Carleman estimates to the stability for
inverse coefficient problems

• Inverse coefficient problems for parabolic equations (to be completed).
• inverse problems for other types of partial differential equations:

We discuss for integral-hyperbolic equations, the Stokes equations if time permits.

Background knowledge
Calculus (indispensable). Basics of Lebesgue integrals, Soblev spaces, etc. (if possible). We do
not use advanced knowledge of mathematical analysis (e.g., functional analysis).

Reference
M. Bellassoued and M. Yamamoto, Carleman Estimates and Applications to Inverse Problems
for Hyperbolic Systems, Springer-Japan, Tokyo, 2017.

Enrique Zuazua

Dynamics and control of some models arising in social and biological sciences

In these lectures we shall introduce a number of methods and computational techniques to
analyse and control dynamical systems aimed to model phenomena inspired in the broad context
of social and biological sciences. First, we shall consider classical reaction-diffusion equations
and present some techniques allowing to analyse their controllability, preserving the needed
constraints on the state. Concepts and techniques based on turnpike theory and quasi-static



approaches will be presented. We shall then analyse models stratifying populations according
to the age of individuals, of a hybrid parabolic-hyperbolic nature. We will then address the
problem of controlling the flow in communication networks and multi-agent systems, leading to
finite-dimensional systems of ODEs, employing the view point of finite-difference approximations
of PDEs. We shall conclude discussing a particular example of asymmetric interaction between
“drivers” and “evaders” and present a number of challenging problems arising in the analysis
of the large time stability properties and control of the corresponding system. Unnecessary
technical difficulties will be avoided, and emphasis will be done on presenting some perspectives
for future research. These lectures are based in joint works with a number of collaborators and
team members (see references bellow and bibliography therein).

References

[1] U. Biccari, D. Ko, E. Zuazua, Dynamics and control for multi-agent networked systems:
a finite difference PDE approach, M3AS, to appear.

[2] D. Maity, M. Tucsnak, E. Zuazua, Controllability and Positivity Constraints in Popu-
lation Dynamics with Age Structuring and Diffusion, JMPA, to appear (hal-01764865).

[3] C. Pouchol, E. Trélat, E. Zuazua, Phase portrait control for 1D monostable and bistable
reaction-diffusion equations, Nonlinearity, to appear (hal-01800382).

[4] E. Trélat, J. Zhu, E. Zuazua, Allee optimal control of a system in ecology, M3AS, 28,
9 (2018) 1665 -1697.
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Mourad Choulli

Multidimensional Borg-Levinson type theorems

In my talk I will explain the recent progress on the multidimensional Borg-Levinson theorem
since the founding paper by Nachman Sylvester and Uhlmann (1988). I will specifically explain
how to recover a Schrödinger operator from its spectral boundary data. I will present various
uniqueness and stability results.

Gisella Croce

A shape optimization problem for a nonlinear eigenvalue

We present an isoperimetric inequality for the eigenvalue

λp,qper(Ω) = inf

{ ||∇v||Lp(Ω)

||v||Lq(Ω)
, v ∈W

}
,

where W is the set of W 1,p(Ω) \ {0} functions with constant boundary value and such that´
Ω

|v|q−2v dx = 0 . Under suitable conditions on p and q that ensure the existence of a minimizer

function, we investigate the validity of an isoperimetric inequality of the Rayleigh-Faber-Krahn
type. More precisely, we extend a result showed by A. Greco and M. Lucia in the case p = q = 2,
proving that λp,qper(Ω) is minimized by the union of two equal balls, among sets of given volume.

This is a joint work with A. Henrot and G. Pisante.

Anna Doubova

Numerical solution of some geometric inverse problems for PDEs

Adele Ferone

New Pólya-Szegő type inequalities

Genni Fragnelli

Controllability for degenerate and singular parabolic problems

In this talk we will present a full analysis of the controllability for parabolic systems with non
smooth coefficients which can degenerate and/or can be singular. We will consider the divergence
and the non divergence case with Dirichlet or Neumann boundary conditions. In particular, we
cover the case of weights falling out the class of Muckenhoupt functions, so that no Hardy–type
inequality is available; for instance, we can consider Coulomb–type potentials.



Roberto Guglielmi

Turnpike properties and strict dissipativity for linear optimal control problems

In the talk we present some recent results on the connection between turnpike behaviors and
strict dissipativity properties for finite dimensional linear quadratic (LQ) optimal control prob-
lems. The focus is on providing characterizations of strict dissipativity and the newly introduced
property of strict pre-dissipativity in terms of the system matrices related to the LQ problem.
These characterizations then lead to new necessary conditions for the turnpike properties under
consideration, and thus eventually to necessary and sufficient conditions in terms of spectral
criteria and matrix inequalities. In particular, the techniques allow to encompass the presence of
state and input constraints. Finally, several examples illustrate the different turnpike behaviors
of the system in the presence or absence of constraints. The talk is based on joint works with
Lars Grüne [1,2].

[1] L. Grüne and R. Guglielmi. Turnpike properties and strict dissipativity for discrete time
linear quadratic optimal control problems, SIAM Journal on Control and Optimization
(SICON), 1–21, 2018.

[2] L. Grüne and R. Guglielmi. Turnpike and strict dissipativity properties for continuous
time linear quadratic optimal control problems, preprint, 2019.

Jimmy Lamboley

Blaschke-Santaló diagram and eigenvalues

Given three shape functionals (associating a real number to each set in Rn), one can seek to
describe all possible inequalities involving these three functionals, for a certain class of domains.
This study rely on the description of the so-called Blaschke-Santaló diagram (see below for an
example). These questions have been extensively studied for purely geometrical functionals, and
for planar convex domains, even though some questions remain open. The goal here is to start
extending these studies to spectral type functionals. Denoting λ1 the first Dirichlet eigenvalue,
P the perimeter, and | · | the volume, we are for example interested in describing the following
set:

D := {(x, y),∃Ω ∈ A, x = P (Ω), y = λ1(Ω), |Ω| = 1}

which is the Blaschke-Santaló diagram of the triplet (P, λ1, | · |). The class A may either be the
class of open sets in Rn, or the class of convex domains in Rn, or also the class of sets that are
diffeomorphic to the ball. We will give a complete description of the diagram for open sets (in
any dimension), and some theoretical and numerical results for the case of convex domains in
dimension 2, which is much more challenging to describe. This is a joint work with Ilias Ftouhi.

Paola Loreti

Fourier analysis in control problems

In this talk we consider a spectral method based on trigonometrical inequalities among the
different approaches to drive an evolutionary system to rest by the action of a control. The
method leads to establish observability estimates for the solutions of the associated system. The
method is illustrated by examples.



Patrick Martinez

Parameter determination for Energy Balance Models

We are interested in a problem arising in climate dynamics, coming more specifically from
the classical Energy Balance Models introduced independently by Budyko and Sellers. These
models describe the evolution of temperature as the effect of the balance between the amount
of energy received from the Sun and radiated from the Earth, and were developed in order to
understand the past and future climate and its sensitivity to some relevant parameters on large
time scales (centuries). In order to take into account the long response times that cryosphere
exhibits (for instance, the expansion or retreat of huge continental ice sheets occurs with response
times of thousands of years), it is interestingt to let the coalbedo function depend on a memory
term (see Bhattacharya-Ghil-Vulis [1]).

The mathematical analysis of such quasilinear Energy Balance Models with Memory has
been the subject of many deep works for a long time, see in particular Diaz [3]. Here we consider
a class of semilinear Budyko’s and Sellers’ type models, and we study the following inverse
problem: to recover the insolation function (which is a part of the incoming solar flux) from
measurements of the solution. We obtain uniqueness and stability results in 1D ([1]) and 2D
([4]).

References

[1] K. Bhattacharya, M. Ghil, I. L. Vulis, Internal variability of an energy-balance model
with delayed albedo effects, J. Atmos. Sci., Vol 39 (1982), p. 1747–1773.

[2] P. Cannarsa, M. Malfitana, P. Martinez, Parameter determination for Energy Balance
Models with Memory, Springer INdAM Series, In press (hal-01834739).

[3] J. I. Diaz, On the mathematical treatment of energy balance climate models, NATO
ASI Ser. Ser. I Glob. Environ. Change, 48, Springer, Berlin, 1997.

[4] P. Martinez, J. Tort, J. Vancostenoble, Lipschitz stability for an inverse problem for
the 2D-Sellers model on a manifold, Riv. Mat. Univ. Parma, Vol 7 (2016), p. 351-389.

[5] L. Roques, M. D. Checkroun, M. Cristofol, S. Soubeyrand, M. Ghil, Determination and
estimation of parameters in Energy Balance Models with memory, Proceedings of the
Royal Society A, 470, 20140349 (2014).

Joint work with: Piermarco Cannarsa (Dipartimento di Matematica, Univ. Roma 2 ), Martina Malfitana

(Univ. Roma 2 ), Jacques Tort (Univ. Toulouse 3 ) and Judith Vancostenoble (Univ. Toulouse 3 ).

Anna Mercaldo

Some isoperimetric inequalities with respect to monomial weights

A growing interest in isoperimetric inequalities with weights arised during the last decades,
and a wide literature is available. However, most research dealt with inequalities where both
the volume functional and perimeter functional carry the same weight. In this talk isoperimetric
inequalities with two different monomial weights in perimeter and volume are presented.

Cristina Pignotti

Flocking estimates for a Cucker-Smale model with distributed time delay

We describe a Cucker-Smale type model with normalized communication weights and dis-
tributed time delay. Using a Lyapunov functional approach, we give sufficient conditions for the
asymptotic flocking behavior. We then show that as the number of individuals N tends to in-
finity, the N -particle system can be well approximated by a delayed Vlasov alignment equation.
Furthermore, we establish the global existence of measure-valued solutions for the delayed Vlasov
alignment equation and analyze its large-time asymptotic behavior. Joint work with Young-Pil
Choi, Inha University, Republic of Korea.



Giovanni Pisante

A weighted anisotropic Sobolev type inequality and some consequences

Aim of the talk is to present an embedding result for a particular class of weighted Sobolev
spaces and to show some of its possible applications. To be more specific, we will address the
idea of the proof of the continuous embedding

W 1,p
0 (Ω, dωαF ) ↪→ Lq

(
Ω; d

(
b+ 1

p′

)
q

F

)
,

wheren ≥ 2, Ω is an open connected proper subset of Rn, ωα = (−1, p− 1) and dF denotes the
anisotropic distance function to ∂Ω.

Our interest in this type of embeddings has been mostly motivated by their deep connections
with refined Hardy-type inequalities. Indeed we will see that, under suitable assumptions on the
domain Ω, the above result can be sharpened to show the validity of Hardy-Sobolev, Hardy-
Morrey and Hardy-John-Nirenberg type inequalities in the Finsler setting. While presenting
these applications we also aim to discuss the reasonable assumptions on Ω (of geometrical as well
as of analytical nature) to ensure the validity of the Hardy-type inequalities. The presentation
is based on a recent joint work with G. di Blasio and G. Psaradakis.

Giorgio Poggesi

Symmetry and stability for some problems in PDEs

Alexandrov’s Soap Bubble Theorem states that a compact hypersurface embedded in RN
with constant mean curvature must be a sphere.

Serrin’s symmetry result for the torsional rigidity states that the overdetermined boundary
value problem

∆u = N in Ω, u = 0 on Γ,

uν = R on Γ,

admits a solution for some positive constant R if and only if Ω is a ball of radius R and, up to
translations, u(x) = (|x|2−R2)/2. Here, Ω ⊂ RN is a bounded domain, Γ denotes its boundary,
and uν is the outward normal derivative of u on Γ.

In this talk, we present two integral identities giving new elegant proofs of those two pi-
oneering symmetry results. Then, we use those identities to obtain stability estimates for the
spherical configuration.

We also deal with symmetry and stability for other related problems.
The results presented are based on the works listed below.
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Aldo Pratelli

On the existence and the Steiner property for planar clusters with double density

In this talk, we will talk about minimal clusters in an Euclidean space with a double density,
in particular for the 2-dimensional case. We will discuss the general question of the existence,
then we will present a simple existence result on the plane, and then we will pass to study the
Steiner property, that is, that the boundaries of minimal clusters are made by finitely many
C1,γ closed curves with junctions which are only triple points at 120 degrees (as well known for
the standard Euclidean case, where moreover the curves are actually arcs of circles). We will
show that this is always the case in a wide generality. We will also give a brief overview of the
proof, which is interesting by itself even for the well-known Euclidean case. Joint work with V.
Franceschi, G. Stefani.

Marco Maria Luigi Sammartino

Analytic solutions of the 2D Euler equations with vortex layer initial data

In this talk we shall consider the 2D Euler equations

∂tω + u · ∇ω = 0

u = ∇⊥∆−1ω

ω(x, t = 0) = ω0(x)

with initial data concentrated on a small set and satisfying the boundˆ
|ω0|dx ≤ c.

A significant instance of this configuration is when the vorticity ω = O(ε−1) is distributed close
to a curve y = φ0(x) and decays away from it on a scale O(ε), being ε > 0 a small parameter.

For analytic data and for a short time, we shall see that in the limit ε→ 0, the solutions do
not develop oscillations or concentrations, and that the vorticity remains supported close to a
curve y = φ(x, t) whose dynamics is ruled by the Birkhoff-Rott equation. No hypothesis on the
sign of the vorticity is imposed.

The aim of this talk is also to discuss the viscosity effects, assuming the diffusive scaling
ε = O(

√
ν). We shall see that, for an almost flat layer, the vorticity follows, to the leading order,

the Euler dynamics; and that the viscosity effects, confined to the correction equation, can be
described by a controllable weakly nonlinear convection-diffusion equation.

We shall present some numerical work highlighting the role of the Birkhoff-Rott singularity
in the roll-up process of the vortex layer.

This is joint work with R.Caflisch and M.C.Lombardo and with F.Gargano and V.Sciacca.

Teresa Scarinci

Stochastic primal-dual splitting methods for control of PDEs

Daniela Sforza

The direct inequality for second order evolution equations with memory

Formulating the Hilbert Uniqueness Method J.-L. Lions introduced the expression ”direct
inequality” to mean an inequality that assures the L2-regularity for the normal derivative of
the solution of a hyperbolic partial differential equation. The talk will be concerned with some
results showing the validity of the direct inequality for second order integro-differential equations.
Under rather general assumptions on the integral kernel and by means of the multiplier method
we can prove the direct inequality, and so we can define the trace of the normal derivative for
weak solutions, having regularity properties. As a consequence, we are able to show hidden
regularity results for integrodifferential equations, known in the literature for wave equations
without integral terms. Joint works with Paola Loreti.



Masahiro Yamamoto

Inverse Problems for Compressible Viscous Fluids by Carleman Estimate

We consider equations for compressible viscous fluids. More precisely, let Ω ⊂ R3 be a
bounded smooth domain, and ρ denote the density, v the velocity, θ the temperature. Then


∂tρ+ div (ρ(x, t)v(x, t)) = G(x, t),
ρ∂tv = µ(x)∆v + λ∇(div v)− ρ(v · ∇)v +A1(v,∇v)

+ g1(x, t)∇ρ+ g2(x, t)∇θ + F (x, t),
∂tθ = g3(x, t)∆θ + g4(ρv) · ∇θ +A2(v,∇v) +H(x, t)

in Q := Ω× (0, T ). Here Ak(·) are linear functions.
For my talk, we mainly consider linearized equations in the isothermal case:

{
∂ty + v0(x, t) · ∇y + a1y + a2div z + a3z = G,
∂tz = r1(x, t)∆z + r2∇(div z) + P1z +Q1y + F.

Here ak ∈ L∞(Q), P1, Q1 are first-order operators with L∞(Q)-coefficients. This is a strongly
coupled parabolic system in z with a transport equation in y. First we establish a Carleman
estimate and then we apply to an inverse source problem to prove conditional stability results.
We note the two difficulties in establishing the Carleman estimate:

• The system is a hyperbolic-parabolic coupling.
• The parabolic part is a strongly coupled system.
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Rossana Capuani

Mean Field Games with state constraints: from mild to pointwise solutions of the
PDE system

Mean Field Games (MFG) with state constraints are differential games with infinitely many
agents, each agent facing a constraint on his state. In this case, the existence and uniqueness of
Nash equilibria cannot be deduced as for unrestricted state space because, for a large set of initial
conditions, the uniqueness of solutions to the minimization problem which is solved by each agent
is no longer guranteed. Therefore, we attack the problem by interpreting equilibria as measures
in a space of arcs and we introduce the definition of mild solution for MFG with state constraints.
More precisely, we define a mild solution as a pair (u,m) ∈ C([0, T ]× Ω̄)×C([0, T ];P(Ω̄)), where
m is given by m(t) = et#η for some constrained MFG equilibrium η and

u(t, x) = inf
γ∈Γ, γ(t)=x

{ˆ T

t

[
L(γ(s), γ̇(s)) + F (γ(s),m(s))

]
ds+G(γ(T ),m(T ))

}
.

For more details see [1]. The aim of this talk is to provide a meaning of the PDE system associated
with these games, the so-called Mean Field Game system with state constraints. For this, we
will analyze the regularity of mild solution and we will show that it satisfies the MFG system
in suitable point-wise sense. These results have been obtained in collaboration with Piermarco
Cannarsa (Rome Tor Vergata) and Pierre Cardaliaguet (Paris-Dauphine).
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Giuseppina di Blasio

Anisotropic Hardy inequalities

We discuss about some Hardy-type inequalities involving a general norm in Rn. More pre-
cisely, let F be a smooth norm of Rn, we investigate the validity of the following Hardy-type
inequalities

F (∇u)2 dx ≥ CF (Ω)

ˆ
Ω

u2

d2
F

dx, ∀u ∈ H1
0 (Ω),

where Ω is a domain of Rn, and dF is the anisotropic distance to the boundary with respect the
dual norm. This is a joint work with F. Della Pietra and N. Gavitone.

Juan-Carlos Felipe-Navarro

Saddle-shaped solution to the integro-differential Allen-Cahn equations

The talk will be devoted to present some recent results concerning the saddle-shaped solution
to the semilinear equation Lu = f(u) in R2m, where f is of Allen-Cahn type and L is a linear
elliptic integro-differential operator with a radially symmetric and translation invariant kernel
K. The most typical example for L is the fractional Laplacian.

Saddle-shaped solutions are bounded, doubly radial, odd with respect to the Simons cone
and vanishing only in this set. The interest of studying this type of solutions originates from a
famous conjecture raised by De Giorgi, about the one-dimensional symmetry of bounded solutions
to the Allen-Cahn equation, and its nonlocal versions. Due to the strong connection between
this equation and minimal surfaces, saddle-shaped solutions are the simplest candidates as a
counterexample of the conjecture in high dimensions.



Saddle-shaped solutions to the local Allen-Cahn equation (s = 1) have been studied in
several papers. The main results established existence and uniqueness, asymptotic behavior,
monotonicity properties, instability in dimensions 2, 4, and 6, and stability in dimensions 2m ≥
14. It is still an open problem to determine whether the saddle-shaped solution is stable in
dimensions 8, 10, and 12, as well as its minimality in dimensions 2m ≥ 8. In the case of
the fractional Allen-Cahn equation, the existence, asymptotic behavior, and some monotonicity
properties were proved by Cinti, as well as the instability in dimensions 4 and 6. The uniqueness,
together with the stability in dimensions 2m ≥ 14 has been very recently proved by the author
in a joint work with Sanz-Perela. The main tool used in each of the fractional works is the local
extension problem of Caffarelli and Silvestre.

The stability result has a very nice consequence. In the same dimen- sions 2m ≥ 14, and
for s ≤ 1

2 , it leads to the stability of the Simons cone as a nonlocal 2s-minimal surface. This is
the first analytical proof of a stability result for the Simons cone in the nonlocal setting and for
dimensions 2m ≥ 4. Nevertheless, we are still far from proving its minimality.

When the nonlocal operator is different from the fractional Laplacian, the extension problem
is not available anymore. Therefore, some purely nonlocal arguments need to be developed (in
two further papers) in or der to characterize the kernels K for which we can develop a theory
of existence and uniqueness for saddle-shaped solutions. It turns out that a sufficient condition
for such theory to be carried out is that K is radially symmetric and K(

√
·) is strictly convex.

Assuming this, we are able to prove the existence of saddle-shaped solution, their asymptotic
behavior, and their uniqueness. This is a joint work with Tomás Sanz-Perela (UPC-BGSMath),
and it corresponds to three papers:

[1] J.C. Felipe-Navarro and T. Sanz-Perela, Uniqueness and stabil- ity of the saddle-shaped
solution to the fractional Allen-Cahn equation. Preprint.

[2] J.C. Felipe-Navarro and T. Sanz-Perela, Semilinear integro-differential equations, I: odd
solutions with respect to the Simons cone. Preprint.

[3] J.C. Felipe-Navarro and T. Sanz-Perela, Semilinear integro-differential equations, II: one-
dimensional and saddle-shaped solutions to the Allen-Cahn equation. In preparation.

Ekaterina Mukoseeva

Liquid droplets model in the small charge regime

We study the minimizers for a variational model describing the shape of charged liquid
droplets. The surface tension forces the particles to stay together whereas the electric charge
causes repulsion. Thus, one expects a certain transition to happen when increasing the charge.
This heuristics is indeed confirmed by the experiments, first conducted by Zeleny in the beginning
of the previous century. A spherical droplet, when exposed to an electric field, remains stable
until the charge reaches a certain critical value. The droplet then starts developing singularities.

There are several models trying to capture this phenomena. We work with the varia- tional
model proposed by Muratov and Novaga, as the most commonly used Rayleigh’s one is ill-posed.
Using the recent regularity result by De Philippis, Hirsch, and Vescovo we are able to prove
that the only minimizers in the case of small charge are balls. This is a joint work with Giulia
Vescovo.

Farshid Nazari

Conservative Compact Coupled Space-Time Constancy-Preserving Schemes for
Nonlinear Hyperbolic System

High-order conservative compact coupled space-time schemes are presented for hyperbolic
transport equations. These schemes are obtained in flux-form by correcting the successive error
terms in Taylor series expansion in time and space. Space-time order of accuracy is successfully
maintained for the solution of nonlinear scalar transport, which is obtained in one step. Requiring
only a tri-diagonal matrix solver, the scheme is very efficient.

Constancy of the scalar is preserved during the numerical advection which ensures the con-
sistency of the solution and the order of accuracy.

A general form of 1D nonlinear advection along with continuity equation is solved using the
proposed schemes.



Alessandro Paolucci

Delay effects in opinion formation

The Hegselmann-Krause model has been introduced [HK] to describe the dynamics of opin-
ions in a population of N agents. It’s natural to introduce a time delay in the model to take into
account a reaction time or a time for each agent to receive information from other agents.

I will consider a Hegselmann-Krause model with non-symmetric interaction potential and
time delay. By using a Lyapunov functional approach, in the same spirit of [PT], I will prove
convergence to consensus if the time delay satisfies a suitable smallness assumption.

The kinetic infinite-dimensional model, obtained by taking the mean field limit of the dis-
crete system, is also analyzed.

Joint work with Y.-P. Choi (Inha University) and C. Pignotti (Università degli Studi dell’Aquila).

[HK] R. Hegselmann, U. Krause, Opinion dynamics and bounded confidence: Models, Anal-
ysis and simulation, J. Artificial Soc. Social Simul., 5 (2002).

[PT] C. Pignotti, E. Trélat, Convergence to consensus of the general finite-dimensional
Cucker-Smale model with time-varying delays, Communication in Mahematical Sci-
ences, to appear.

Giorgio Saracco

The isoperimetric problem with a double density

It is well-known that for any assigned volume, the sets that enclose said volume with least
perimeter are balls. What happens when one considers a weighted volume and a perimeter that
is a Finsler-type surface energy? Specifically, given f : Rn → R+ and g : Rn × Sn−1 → R+ we
define the weighted volume and the weighted perimeter of a Borel set E as

|E|f :=

ˆ
E

f dx , Pg(E) :=

ˆ
∂∗E

g(x, νE(x)) dHn−1(x) ,

where ∂∗E denotes the reduced boundary and νE(x) the outward normal of E at x.
We shall discuss under which hypotheses on the two densities minimizers of the weighted

isoperimetric profile

J (V ) := inf {Pg(E) : |E|f = V }
exist. Furthermore, I will discuss some boundedness and regularity properties of said minimizers.

These results are part of an ongoing project in collaboration with A. Pratelli (Università di
Pisa - UNIPI).
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Tomás Sanz-Perela

Stable solutions to fractional semilinear equations

The main goal of the talk will be to present some recent results concerning the regularity of
stable solutions to the semilinear problem (−∆)su = f(u) in a domain Ω ⊂ Rn and its associated
Dirichlet problem with zero exterior data.

The regularity of minimizers and, more generally, stable solutions to reaction-diffusion equa-
tions, has been a central problem in Calculus of Variations and PDEs in the last century. A

phenomenon that is recurrent in these type of problems is that stable solutions are regular in
low dimensions while singularities may appear in high dimensions. Our aim is to find the precise
threshold dimension (depending on the parameter s) for which stable solutions to (−∆)su = f(u)
are bounded.



Despite the problem for s = 1 involving the classical Laplacian is, nowadays, quite well un-
derstood and almost fully solved, there are quite few results in the case of the fractional Laplacian
and the problem is still largely open. In this talk we will present some recent developments to-
wards the answer of the previous question on the boundedness of stable solutions, and we will
discuss some open questions.

The results presented in the talk are contained in the following two articles:

[1] T. Sanz-Perela, Regularity of radial stable solutions to semilinear elliptic equations for
the fractional Laplacian, Commun. Pure Appl. Anal. 17 (2018), 2547-2575.

[1] X. Cabré and T. Sanz-Perela, L∞ and BMO estimates for stable solutions to fractional
semilinear elliptic equations, in preparation.

Gianmarco Sperone

Boundary conditions for planar Stokes equations inducing vortices around concave
corners

Fluid flows around an obstacle generate vortices which are difficult to locate and to describe.
A variational formulation for a class of mixed and nonstandard boundary conditions on a smooth
obstacle is discussed for the Stokes equations. Possible boundary data are then derived through
separation of variables of biharmonic equations in a planar region having an internal concave
corner. Explicit singular solutions show that, at least qualitatively, these conditions are able
to reproduce vortices over the leeward wall of the obstacle. This is a joint work with Filippo
Gazzola (Politecnico di Milano).

Hiroshi Takase

Global Lipschitz stability by an internal subboundary observation for inverse
hyperbolic problems

Let n = 2, 3, Ω ⊂ Rn and ω b Ω be bounded domains containing 0 ∈ ω with smooth boundaries.
Set Ω0 := Ω \ ω 6= ∅. We consider the inverse source problem by an observation on an internal

subboundary ∂ω ⊂ ∂Ω0 for a hyperbolic operator ∂2
t −
(
p(|x|2)

)2
∆ to obtain the global Lipschitz

stability, where p is a function of C2-class. This inverse problem is to determine the source from
the internal observation, which relates to, for instance, the observation of gravitational waves.
In this talk, we gain the global Lipschitz stability for the inverse problem with the use of Riemann-
ian geometry induced by our hyperbolic operator under some assumptions on p and convexity of
ω and Ω.
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Cristina Urbani

Superexponential stabilizability of parabolic equations via bilinear control

In control theory there are few results of controllability of equations via bilinear control with
respect to boundary or localized controls. The reason is that, contrarily to boundary and additive
control problems, the presence of a control that multiplies the state of the equation brings non
linearity in the system. Therefore, there are no direct methods to approach these problems and
usually the strategy consists in linearizing the equation around a given equilibrium or trajectory,
studying the controllability of this simplified problem and then, if it is possible, deducing the
desired property for the non linear system.



Furthermore, a fundamental work on the reachable set for bilinear control systems, due to Ball,
Marsden and Slemrod, establishes that it is not possible to achieve any result of local exact
controllability for these kinds of problems.
I will present a result of rapid satabilizability of parabolic equations via bilinear control that
can be seen as a weak version of exact controllability to a trajectory. Namely, we are able
to construct a control that brings the solution of the equation arbitrary close to the reference
trajectory with doubly-exponential rate of convergence. Finally, I will apply the abstract result
to some examples. This is a joint work with F. Alabau and P. Cannarsa.
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Francesca Angrisani

A survey on the class of functions with bounded lower oscillation

A real valued locally integrable function f(x) ∈ L1
loc(R) is said to have Bounded Lower

Oscillation (f(x) ∈ BLO(R)) if

(1) sup
I

 
I

[
f(x)− inf

I
f
]
dx = sup

I

[
fI − inf

I
f
]

= ‖f‖BLO <∞.

where with inf we denote the essential infimum and I is a compact interval. In particular, a
BLO function is said to have Vanishing Lower Oscillation (f ∈ V LO([0, 1])) if it also satisfies:

(2) lim sup
|I|→0

[
fI − inf

I
f
]

= 0.

Recently we have been able to prove, following a result from Leibov in the larger class of functions
with bounded mean oscillation, that the supremum in the definition of BLO is attained (hence
is a maximum) by a specific sub-interval I of R if we work in the hypothesis that the function f
is also V LO.
The matter of determining the distance of a function in BLO to the subspaces V LO and L∞

and the matters of approximation by convolution and truncation will also be addressed.

Giacomo Ascione

On solutions of some discretized fractional Kolmorogov equations

In this talk we will focus on time-fractional Cauchy problems in the form

(PC)

{
∂αt u(t, x) = Gu(t, x) (t, x) ∈ (0,+∞)× N
u(0, x) = f(x) x ∈ N

where α ∈ (0, 1), ∂αt is the Caputo derivative and G is either the generator or the forward operator
of an immigration-death process, which are discretizations (in terms of finite difference operators)
of the generator and the forward operator of an Ornstein-Uhlenbeck process. In particular
we exploit the fundamental solution of such equations and, under suitable assumptions on the
initial datum f , an explicit decomposition of the strong solution of (PC) in terms of Charlier
polynomials is given. Finally, we provide a stochastic representation of the solution of (PC) in
terms of time-changed immigration-death processes. This is a joint work with Nikolai Leonenko
and Enrica Pirozzi.

Andrea Gentile

Regularity results for a class of integral functionals with sub-quadratic growth

We present some regularity results and estimates for the local minimizers of integral func-
tionals of the form

F(v,Ω) =

ˆ
Ω

f(x,Dv(x)) dx,

with an integrand with sub-quadratic growth conditions with respect to the gradient variable,
assuming that the function that measures the oscillation of the integrand with respect to the x
variable belongs to a suitable Sobolev space.



Serena Guarino Lo Bianco

A formula for the anisotropic total varition of SBV functions

The purpose of this talk is to present the relation between certain BMO–type seminorms
and the total variation of SBV functions.

Bourgain, Brezis and Mironescu introduced a new BMO–type space B ⊂ L1(Q) on the unit
cube Q ⊂ Rn, by mean of the seminorm

(3) ‖f‖B = sup
0<ε<1

[f ]ε

where [f ]ε is defined with a suitable maximization procedure. The space B contains BMO and
the space BV of functions of bounded variation.

Later, Ambrosio, Brezis, Bourgain and Figalli give a new characterization of the perime-
ter of sets in terms of this seminorm considering characteristic functions of sets, was studied.
Further results characterizing total variation of SBV functions and norm of Sobolev functions,
independent of theory of distributions, were given by Fusco, Moscariello and Sbordone (see also
Ambrosio-Comi).

Using a different approach, by considering in (3), instead of cubes, covering families by
translations of a given open bounded set with Lipschitz boundary, we give a representation
formula of the total variation of SBV function.

Domenico La Manna

A quantitative Weinstock inequality

In this talk it is presented a quantitative Weinstock inequality in higher dimension for the
first non trivial Steklov eigenvalue of Laplace operator for convex sets. The key rule is played
by a quantitative isoperimetric inequality which involves the boundary momentum, the volume
and the perimeter of a convex open set of Rn.

Martina Maiuriello

Cantor sets from the category and measure viewpoints

We consider the Hausdorff metric space (K([0, 1]n),H), n ≥ 1. After recalling the definition
of a microscopic subset of the real line introduced in 2001, and widely studied and generalized
since then, we investigate this notion in dimension n ≥ 1. We focus on the sub-collection of the
compact sets of Cantor type, study the microscopic notion inside this family, in relation with
other its properties (how “large” (according to Baire) it is, the Hausdorff dimension of typical
elements, etc.).

Gianluigi Manzo

A o−O type structure for some rearrangement invariant spaces

A way to obtain a little−o/big−O structure (as in [1]) is shown for a general class of
rearrangement-invariant spaces and in particular for some Orlicz spaces.

References:
[1] K. M Perfekt, Duality and distance formulas in spaces defined by means of oscillation,

Arkiv för matematik, 51(2), 345-361, 2013

Francesca Oronzio

The Cartan-Hadamard Theorem

The aim of the talk is to present a proof of Cartan-Hadamard theorem based on the analysis
of the distance functions on a Riemannian manifold (following a proposal of P. Petersen).



Gloria Paoli

Two estimates for the first Robin eigenvalue of the Finsler Laplacian with negative
boundary parameter

We prove two bounds for the first Robin eigenvalue of the Finsler Laplacian with negative
boundary parameter in the planar case. In the constant area problem, we show that the Wulff
shape is the maximizer only for values which are close to 0 of the boundary parameter and, in
the fixed perimeter case, that the Wulff shape maximizes the first eigenvalue for all values of the
parameter.
This work has been written in collaboration with Leonardo Trani.

Gianpaolo Piscitelli

Symmetry and asymmetry results for some classes of nonlinear eigenvalue
problems

Let us consider the following minimum problem

λα(p, r) = min
u∈W 1,p

0 (−1,1)
u 6≡0

ˆ 1

−1

|u′|pdx+ α

∣∣∣∣ˆ 1

−1

|u|r−1u dx

∣∣∣∣
p
r

ˆ 1

−1

|u|pdx
,

where α ∈ R, p ≥ 2 and p
2 ≤ r ≤ p. We show that there exists a critical value αC = αC(p, r)

such that the minimizers have constant sign up to α = αC and then they are odd when α > αC .
This is based on two joint papers with F. Della Pietra.

Alba Roviello

Morse-Sard Theorem and Lusin n-property: a new synthesis result for Sobolev
spaces

For a mapping v : Rn → Rd, we analyze the following problem: if E is a subset of the
m-critical set of v (i.e., rank∇v(x) < min{n, d} for all x ∈ E) and E is negligible respect to the
Hausdorff measure, what can we say about the measure of v(E)? The classes of functions Ck and
Ck,α were studied by Baites and Moreira. We answer to the question in the setting of Sobolev
spaces W k,p and fractional Sobolev spaces W k+α,p. The result allows to have some information
on the dimension of the distorted set v(E) and puts in relation the Morse-Sard theorem with the
classical Lusin N -property.

Joint work with A. Ferone and M.V. Korobkov.

Riccardo Scala

The relaxed area functional for piecewise constant maps

We discuss some recent results obtained on the analysis of the area functional for piecewise
constant maps. Roughly speaking, given a map u on a domain of Rn we would like to understand
how to approximate it by smooth functions uk in order that the limit area of the graphs of uk is the
minimal. This problem has been only partially solved and still gives rise to several optimization
questions related to Cartesian Currents and minimal surfaces. In particular from the analysis of
the relaxed graph area of a piecewise function a strictly connected Plateau-type problem arises,
that has been solved only in a specific symmetric case. We will discuss several open questions
and tentative approches. This project is in collaboration with G. Bellettini, A. Elshourbagy, and
M. Paolini.



Vincenzo Schiano di Cola

Partitionings and Similarity Metrics in Unsupervised Learning

Metric spaces, similarity measures and partitioning algorithms represent the fundamental
knowledge to organize unstructured data in “homogeneous” point clouds starting from informa-
tion collected by sensors in an Internet of Things (IoT) framework. (In)Finite spaces could be
smartly introduced to define suitable metrics able to represent the notion of data ”proximity”
with the aim to:
i) cluster the data in subsets;
ii) infer useful information on user behaviours in IoT application and, finally,
iii) predict dynamics in complex systems.

Giovanni Scilla

A variational approach to the quasi static limit of viscous dynamic evolutions

We study the vanishing inertia and viscosity limit of the second order system

ε2üε(t) + εu̇ε(t) +∇xF (t, uε(t)) = 0 ,

as the small parameter ε → 0. This system, set in an Euclidean space, is driven by a possibly
nonconvex time-dependent potential F (t, x) satisfying very general assumptions.

By means of a variational approach, we show that the solutions of the singularly perturbed
problem converge to a (discontinuous) curve of stationary points of the energy F (t, ·) and char-
acterize the behavior of the limit evolution at jump times. At those times, the left and right
limits of the evolution are connected by a finite number of heteroclinic solutions to the unscaled
equation. Joint with F. Solombrino [SF].

References

[SF] G. Scilla and F. Solombrino, A variational approach to the quasistatic limit of viscous
dynamic evolutions in finite dimension, To appear on Journal of Differential Equations
(2019).

Leonardo Trani

On the first Robin eigenvalue of a class of anisotropic operators

The aim of the talk is to present some results, obtained in a joint paper with N. Gavitone,
about the first eigenvalue of the anisotropic p-Laplace operator with Robin boundary condi-
tion involving a function β which in general is not constant. More precisely, we investigate a
monotonicity property of the eigenvalue with respect to the set inclusion, a Faber-Krahn type
inequality and a Cheeger type inequality.
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