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Abstracts

On the structure of the set of solutions for a class of two point boundary value problems

Giovanni Anello
Università degli Studi di Messina

Let p > 1, s ∈ (0, p), r ∈ (0, s) and let λ > 0. In recent years, a number of papers have
been devoted to studying the two point boundary value problem (|u′|p−2u′)′ = λus−1 − ur−1, in (0, 1),

u > 0, in (0, 1),
u(0) = u(1) = 0,

In particular, the existence, the uniqueness and the exact multiplicity of solutions have
been investigated on varying of the parameter λ and the exponent r. We present some
related results and propose some open question. Results about superlinear perturbations
and resonant versions of the above problem are also illustrated.

Vector positive solutions for systems of coupled NLS and NLS-KdV equations

Eduardo Colorado
Universidad ‘Carlos III’ de Madrid

In this talk, first we will give a survey of some results developed in the last ten years
on systems of coupled Nonlinear Schrödinger (NLS) equations as introduction, and second
we will show some more recent results on systems of coupled NLSKorteweg-de Vries (KdV)
equations. The results presented in this talk are mainly contained in [1, 2, 3, 4].
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Fefferman–Poincaré inequality and regularity for quasilinear subelliptic equations

Giuseppe Di Fazio
Università degli Studi di Catania

We study conditions on the lower order terms that ensure a Harnack inequality for non
negative weak solutions of the subelliptic equation

m∑
j=1

X∗jAj(x, u(x), Xu(x)) +B(x, u(x), Xu(x)) = 0 ,

where X1, . . . , Xm are a system of non commuting vector fields.
Assuming suitable conditions on the functions A and B we obtain an invariant Harnack

inequality and regularity results for weak solutions. The conditions we find are also nec-
essary, at least in some cases. The results follow from an embedding involving a suitable
generalization of the Stummel – Kato class to the setting of degenerate vector fields.

Perturbation methods for nonlocal Kirchhoff–type problems

Luigi D’Onofrio
Università degli Studi di Napoli ‘Parthenope’

I will present a joint work with A. Fiscella and G. Molica Bisci in which we deal with
the existence of infinitely many solutions for a class of Dirichlet elliptic problems driven by
a bi–nonlocal operator u 7→M(‖u‖2)(−∆)su, where M models a Kirchhoff–type coefficient
while (−∆)s denotes the fractional Laplace operator. More precisely, by adapting to our
bi–nonlocal framework the variational and topological tools, we establish the existence of
infinitely many solutions. The main feature and difficulty of our problems is due to the
possible degenerate nature of the Kirchhoff term M .

Space-time unique continuation for nonlocal parabolic equations

Nicola Garofalo
Università degli Studi di Padova

I will discuss a strong unique continuation theorem for zero order perturbations of the
fractional heat equation based on a monotonicity property of a generalized Almgren fre-
quency in weighted Gauss space. This is joint work with Agnid Banerjee.

Sign-changing solutions for fractional Schrödinger equations with vanishing potentials

Teresa Isernia
Università degli Studi di Napoli ‘Federico II’

We consider the following class of fractional Schrödinger equations

(−∆)su+ V (x)u = K(x)f(u) in RN

where s ∈ (0, 1), N > 2s, (−∆)s is the fractional Laplacian, the potentials V,K are positive
and continuous functions, allowed for vanishing behavior at infinity, and f is a subcritical
continuous function.

By using a minimization argument and a quantitative deformation lemma, we obtain
the existence of a sign-changing solution. Moreover, when f is odd, the problem admits
infinitely many nontrivial solutions (not necessarily sign-changing). The results in this talk
are based on joint works with V. Ambrosio, G.M. Figueiredo and G. Molica Bisci.
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Rigidity and Stability Results for Gauss-type Mean Value Formulas

Ermanno Lanconelli
Alma Mater Studiorum - Università di Bologna

Euclidean balls and spheres can be used to characterize harmonic functions via mean
value formulas. These formulas, viceversa, can be used to characterize the Euclidean balls
and spheres via harmonic functions. Some of these rigidity results extend to the so called
densities with the mean value property for harmonic functions on every sufficiently smooth
open set. Stability problem for such densities was completely open. Very recently, with G.
Cupini and N. Fusco, we have proved a stabilty result for the classical Gauss volume mean
value formula for the harmonic functions.

Resonant problems for the fractional Laplacian with indefinite weights

Dimitri Mugnai
Università degli Studi di Perugia

We are concerned with existence results for resonant nonlinear Dirichlet problems driven
by the square root of the negative Laplacian plus a sign changing potential.

TBA

Francesco Oliveri
Università degli Studi di Messina

Liouville type results for a class of hypoelliptic operators

Sergio Polidoro
Università degli Studi di Modena e Reggio Emilia

I give a representation formula for positive solutions of linear degenerate second-order
equations of the form of “sum of squares of vector fields plus a drift”, satisfying the
Hörmander condition. It is assumed that the vector fields are invariant under left trans-
lations of a Lie group and the corresponding paths satisfy a local admissibility criterion.
The representation formula is established by an approach based on the Choquet theory. As
applications of this formula, Liouville-type theorems and uniqueness results for the positive
Cauchy problem are obtained.

This is a joint work with Alessia Kogoj and Yehuda Pinchover.

Degenerate Kirchhoff wave problems involving nonlocal integro–differential operators

Patrizia Pucci
Università degli Studi di Perugia

A great attention has been drawn to the study of fractional and nonlocal problems of
Kirchhoff type, since they arise in a quite natural way in many different applications. In the
first part of the talk we first present recent results concerning wave Kirchhoff problem driven
by a nonlocal integro–differential operator, as global existence (even under critical initial
conditions), vacuum isolating and blow up of solutions. The proof arguments combine the
Galerkin method with the potential well theory, see [1].

The second part of the talk deals with the question of global and local asymptotic stability
for nonlinear damped Kirchhoff systems, with homogeneous Dirichlet boundary, under fairly
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natural assumptions on the external force f = f(t, x, u) and the distributed damping Q =
Q(t, x, u, ut). In [2] the Kirchhoff coefficient represents a nonlocal dissipative effect in the
dynamical damping term, which models a frictional mechanism acting on the body.

All the results extend in several directions recent theorems and cover also the so–called
degenerate case, that is the case in which M is zero at zero. From a physical point of view,
this represents the fact that the base tension of the string modeled by the equation is zero:
a very realistic condition. To overcome the difficulties due to the degeneracy of the models
we have to make use of different approaches. The conclusions also raise, and leave open, a
number of other intriguing questions, which are briefly presented.
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Nonlinear problems on the Sierpiński gasket

Dusan Repovs
Politecnico di Bari

We shall present joint work with Giovanni Molica Bisci and Raffaella Servadei in [2]. We
were concerned with a class of elliptic equations on fractal domains depending on a real
parameter. Our approach was based on variational methods. More precisely, the existence
of at least two non-trivial weak (strong) solutions for the treated problem was obtained
exploiting a local minimum theorem for differentiable functionals defined on reflexive Banach
spaces. A special case of the main result improves a classical application of the Mountain
Pass Theorem in the fractal setting, given by K.J. Falconer and J.Hu in [1].
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A conjecture on the Monge-Ampère equation

Biagio Ricceri
Università degli Studi di Catania

In this lecture, I will present a proof the following conjecture on the Monge-Ampère
equation, in the case n = 2:

CONJECTURE. - Let Ω be a bounded open subset of Rn and let h : Ω → R be a
non-negative continuous function.

Then, every u ∈ C2(Ω) ∩ C1(Ω) satisfying in Ω the equation

det(D2u) = h

has the following property:

∇u(Ω) ⊆ conv(∇u(∂Ω)) .
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Higher regularity in free boundary problems with distributed sources

Sandro Salsa
Politecnico di Milano

We describe a recent work with D. De Silva and F. Ferrari on Shauder estimates of higher
order for two phase free boundary problems with distributed sources.

Intertwining solutions for magnetic relativistic Hartree type equations

Simone Secchi
Università degli Studi di Milano ‘Bicocca’

We consider the magnetic pseudo-relativistic Schrödinger equation√
(−i∇−A(x))2 +m2u+ V (x)u = (Iα ∗ |u|p) |u|p−2u in RN ,

where N ≥ 3, m > 0, V : RN → R is an external continuous scalar potential, A : RN → RN
is a continuous vector potential and Iα(x) =

cN,α
|x|N−α (x 6= 0) is a convolution kernel,

cN,α > 0 is a constant, 2 ≤ p < 2N/(N − 1), (N − 1)p −N < α < N . We assume that A
and V are symmetric with respect to a closed subgroup G of the group O(N) of orthogonal
linear transformations of RN .

The role of singular Liouville systems in the study of non-abelian Chern-Simons vortices

Gabriella Tarantello
Università degli Studi di Roma ‘Tor Vergata’

We describe recent results about the construction on non-abelian Chern-Simons vortices
of non-topological type in terms of entire solutions for a class of singular Liouville systems
in the plane.

On s-harmonic functions on cones

Susanna Terracini
Università degli Studi di Torino

We deal with functions satisfying{
(−∆)sus = 0 in C

us = 0 in Rn \ C,
where s ∈ (0, 1) and C is a given cone on Rn with vertex at zero. We are mainly concerned
with the case when s approaches 1. These functions are involved in the study of the nodal
regions in the case of optimal partitions and other free boundary problems and play a
crucial role in the extension of the Alt-Caffarelli-Friedman monotonicity formula to the
case of fractional diffusions. This is a joint work with Giorgio Tortone and Stefano Vita.


