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Università degli Studi di Urbino ‘Carlo Bo’
Piazza della Repubblica, 13

Abstracts

Recent results about geodesic connectedness on a class of globally hyperbolic spacetimes

Rossella Bartolo
Politecnico di Bari

During the past years there has been a considerable amount of research related to the
problem of geodesic connectedness of Lorentzian manifolds. This topic has wide applications
in Physics, but for mathematicians its interest is essentially due to the peculiar difficulty of
this natural problem, which makes it challenging from both an analytical and a geometrical
point of view.

In this talk I discuss the geodesic connectedness problem on globally hyperbolic space-
times endowed with a complete, timelike or lightlike, Killing vector field and a complete
Cauchy hypersurface.

Then I introduce the notion of open subset with convex boundary and present some
applications of previous results.
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Generalized solution in Variational problems

Vieri Benci
Università di Pisa

In many circumstances, the notion of function is not sufficient to the needs of a theory
and it is necessary to extend it. We can recall, for example, the heuristic use of symbolic
methods, called operational calculus developed by Oliver Heaviside in his book Electro-
magnetic Theory of 1899. The theory of Dirac and the theory of weak derivatives where
unified by Schwartz in the beautiful theory of distributions, also thanks to the previous
work of Leray and Sobolev. Among people working in partial differential equations, the
theory of Schwartz has been accepted as definitive (at least until now), but other notions
of generalized functions have been introduced by Colombeau and Mikio Sato.

This conference deals with a new kind of generalized functions, called ultrafunctions,
which have been recently introduced. The peculiarity of ultrafunctions is that they are
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based on the Non-Archimedean Mathematics (NAM). NAM is mathematics on fields which
contain infinite and infinitesimal numbers (Non-Archimedan fields). The ultrafunctions
have been introduced to provide generalized solutions to equations which do not have any
solutions not even among the distributions.

In this talk, we will present some variational problems which do not have distribution
solutions, but which have reasonable candidate solutions which can be interpreted as
solutions in the framework of ultrafunctions.

Maximum principle, eigenvalues and qualitative properties for fully nonlinear elliptic
equations

Isabeau Birindelli
Sapienza Università di Roma

We shall present different results that link the maximum principle, the sign of the prin-
cipal eigenvalue and the symmetry of solutions for operator that are elliptic, degenerate
elliptic and fully nonlinear.

Some new results on the Weak Maximum Principle

Italo Capuzzo Dolcetta
Sapienza Università di Roma

I will present some recent results on the validity of the Weak Maximum Principle in the
framework of degenerate elliptic operators, also in unbounded domains.

Poincaré inequality for non linear vector fields

Giovanna Citti
Alma Mater Studiorum - Università di Bologna

I’ll present a Poincaré type inequality for a family of non linear vector fields, a joint
work with M. Manfredini, A. Pinamonti and F. Serra Cassano. The problem arises while
studying minimal surfaces in the Heisenberg group, and the coefficients of the vector fields
are Lipschitz continuous with respect to the CC distance induced by the vector fields them-
selves. The proof is based on a mean value formula, and a freesing technique, inspired by
one proved by Rothschild, E.M. Stein.

Concentration Compactness Theorems: old and new

Giuseppe Devillanova
Politecnico di Bari

A brief survey on the evolution of concentration - compactness theorems in the last 30
years is given. Starting from the pioneering results by P-L Lions in [5] and M. Struwe
in [8] for P.S. sequences and relative generalizations to bounded sequences in [6], with
their “wavelet based” counterpart in [3] and [4] (see [2] for a comparison between the two
approaches in Lp spaces), the research path has evolved till [7] where the results are given in
a more general context (uniformly convex Banach spaces). In the spirit of the “compactness
and contradiction” argument by T. Tao [9], some applications are provided in [1] to prove
existence of infinitely many solutions to some elliptic equations.
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Existence of global weak solutions of space-fractional wave equations by means of potential
wells

Yongqiang Fu
Harbin Institute of Technology, China

In this paper, we study the initial boundary value problem of space-fractional wave
equations. First, we introduce a family of potential wells. Then we show the existence of
global weak solutions, provided that the initial energy is positive and less than the potential
well depth.

Optimal decay of Sobolev extremals and Brezis-Nirenberg type problems

Annunziata Loiudice
Università degli Studi di Bari

We obtain the sharp asymptotic behavior at infinity of the extremal functions for the
subelliptic Sobolev inequality on stratified Lie groups, whose analytic expression is not
known. We discuss the semilinear Hardy-Sobolev case ([3]) and the quasilinear case ([4]).

As firstly shown in [1], the exact rate of decay of Sobolev minimizers turns out to be the
crucial tool in the existence results for Brezis-Nirenberg type problems. Such approach was
also used in the Euclidean context (see e.g. the polyharmonic singular case [2]).
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The game-theoretic p-laplacian: the importance of being a ball

Rolando Magnanini
Università degli Studi di Firenze

The game-theoretic or normalized p-laplacian finds applications in the study of tug-of-
war games and the evolution of a surface by mean curvature and seems to get along well
with balls. I will show two instances that justify this claim. The former is a natural version
of the asymptotic mean value property on balls for p-harmonic and p-caloric functions,
introduced by Manfredi, Parviainen and Rossi, and its relation to p-harmonious function,
introduced by La Gruyer. The latter, that benefits from the fact that the game-theoretic p-
laplacian becomes linear on one-dimensional and radial functions, concerns the construction
of spherically symmetric barriers which are useful to control the short-time behavior of the
solutions of certain initial-boundary value problems for the related evolutionary p-laplacian.
This researches have been carried out in collaboration with M. Ishiwata (Osaka University)
and H. Wadade (Kanazawa University), and D. Berti (Università di Firenze).

Nonlinear equations and beyond

Giovanni Molica Bisci
Università ‘Mediterranea’ di Reggio Calabria

A very interesting area of nonlinear analysis lies in the study of elliptic equations involving
fractional operators. Recently, a great attention has been focused on these problems, both
for the pure mathematical research and in view of concrete real-world applications. Indeed,
this type of operators appears in a quite natural way in different contexts, such as the
description of several physical phenomena. In particular, nonlocal critical equations are
relevant for their relations with problems arising in differential geometry and in physics,
where a lack of compactness occurs (see [4, Part III]). Motivated by this wide interest in
the current literature, also in connection with the celebrated Brezis-Nirenberg problem (see
[1]), in the first part of the talk we will describe the state of the art for nonlocal critical
problems involving the fractional Laplacian operator or its generalizations. Successively,
some recent existence and multiplicity results will be discussed [2, 3, 5]. In conclusion,
certain open problems will be briefly presented.
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Nonlocal problems with lack of compactness: recent results and open questions

Patrizia Pucci
Università degli Studi di Perugia

The talk deals with the existence and the asymptotic behavior of nontrivial solutions for
some classes of stationary Kirchhoff problems involving Hardy potentials as well as different
critical nonlinearities. In particular, we cover the so called degenerate case, that is when
the Kirchhoff function is zero at zero. In other words, from a physical point of view, when
the base tension of the string modeled by the equation is zero: a very realistic condition.
To overcome the difficulties, due to the lack of compactness as well as to the degeneracy of
the models, we have to make use of different approaches. The results also raise, and leave
open, a number of other intriguing questions, which are briefly presented.

Nontrivial solutions of superlinear nonlocal problems

Dusan Repovs
Università di Lubiana, Slovenia

We shall present joint work with Giovanni Molica Bisci and Raffaella Servadei (to ap-
pear in Forum Math.) in which we studied the question of existence of infinitely many
weak solutions of nonlocal equations of fractional Laplacian type with homogeneous Dirich-
let boundary data, in the presence of a superlinear term.Starting from the well-known
Ambrosetti-Rabinowitz condition, we considered different growth assumptions on nonlin-
earity, all of superlinear type. In this setting we obtained three different existence results
by using the Fountain Theorem. Our results extend some classical results on semilinear
Laplacian equations to the nonlocal fractional setting.

TBA

Sandro Salsa
Politecnico di Milano

On fractional Neumann problems

Francesco Tulone
Università degli Studi di Palermo

We consider the following fractional semilinear Neumann problem on a smooth bounded
domain Ω ⊂ Rn, n ≥ 2,  (−∆)1/2u + u = f(x, u) in Ω

∂νu = 0 on ∂Ω
u > 0 in Ω ,

where f is a suitable subcritical continuous function. This is the fractional version of semi-
linear Neumann problem studied by Lin-Ni-Takagi in the late 80’s. The problem arises by
considering steady states of Keller-Segel model with nonlocal steady concentration diffusion.


