
PROGRAMMA INCONTRO VENEZIA

Domenica 14 dicembre

10.00-10.45 Giovanna Cerami, Politecnico di Bari: Multi-Bump Solu-
tions of Scalar Fiels Equations. The results of some investigations about the
existence of multi-bump solutions to Euclidean scalar field equations are summa-
rized and the variational method of the multiple local natural constraints and mul-
tiple barycenters is described.

The model problem {
−∆u+ a(x)u = |u|p−2u in RN

u ∈ H1(RN ),

when N ≥ 2, p > 2 and p < 2N
N−2 , if N ≥ 3, is considered.

The existence of infinitely many positive and infinitely many changing sign so-
lutions (of multi-bump type) is discussed when a(x) is a positive function, which
is not required to enjoy symmetry and is such that a(x)→ a∞ > 0 from above, as
|x| → ∞.

10.45-11.30 Häim Brezis, Technion and Rutgers University: From the
characterization of constant functions to isoperimetric inequalities. We
introduce a new function space B which is so large that it contains in particular BV ,
BMO and some fractional Sobolev spaces. We define an essential closed subspace
B0 of B including in particular W 1,1, VMO — and thus continuous functions—-
H1/2 etc. A remarkable fact is that integer-valued functions belonging to B0 are
necessarily constant. This framework provides a “common roof” to various, seem-
ingly unrelated, known statements asserting that integer-valued functions satisfying
some kind of mild regularity are constant. We will also present connections of the
B-norm to geometric concepts, such as the the perimeter of sets. This is joint work
with L. Ambrosio, J. Bourgain, A. Figalli and P. Mironescu.

12.00-12.30 Gabriella Pinzari, Università di Napoli Federico II: Global
Kolmogorov tori in the planetary problem”. We shall talk about the exis-
tence of an almost full measure set of (3n− 2)-dimensional quasi periodic motions
in the planetary problem with (1+n) masses, with eccentricities arbitrarily close to
the Levi-Civita’s limit value and relatively high inclinations. This extends previous
results in [Arnold, 1963], [Robutel, 1995], [Féjoz, 2004], [P. PhD, 2009], [Chierchia-
P., 2011] where smallness of eccentricities and inclinations was assumed. The proof
exploits nice parity properties of a new set of coordinates for the planetary prob-
lem, which reduces completely the number of degrees of freedom for the system
(in particular, its degeneracy due to rotations) and, moreover, is well fitted to its
reflection invariance. This allows the explicit construction of an associated close
to be integrable system, replacing Birkhoff normal form, common tool of previous
literature.

12.30-13.00 Pierpaolo Esposito, Università di Roma 3: Non-topological
condensates for the self-dual Chern-Simons-Higgs model. For the abelian
self-dual Chern-Simons-Higgs model I will discuss existence issues of periodic vortex
configurations – the so-called condensates – of non-topological type for small values
of the Chern-Simons parameter k. We provide a positive answer for the existence of
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non-topological condensates with magnetic field concentrated at some of the vortex
points (as a sum of Dirac measures) as k tends to 0. Joint work with M. del Pino,
M. Musso and P. Figueroa.

13.00-13.30 Riccardo Montalto, Università di Zurigo: KAM for quasi-
linear PDEs. I will present some recent results concerning the existence of quasi-
periodic small amplitude solutions for quasi-linear PDEs. I will focus on KdV and
Water waves equations. The existence proof is based on a Nash-Moser implicit
function iterative scheme with approximate inverse in sobolev class. The key step
is to find an approximate inverse for the linearized operator at any approximate
solution. A symplectic decoupling procedure reduces the search of the approximate
inverse to the inversion of a non constant coefficients differential operator acting
on a subspace of L2. For this aim we use Pseudo-differential operators techniques
to transform such operator into another one with constant coefficients up to a
sufficiently smoothing remainder. Then we complete the reduction to constant
coefficients by means of a KAM reducibility scheme.

15.00-15.30 Francesca De Marchis, Università di Roma La Sapienza:
Sign-changing solutions of the Lane-Emden problem with interior nodal
line. We consider the semilinear Lane Emden problem

(Ep)

{
−∆u = |u|p−1u in Ω

u = 0 on Ω

where Ω is a smooth bounded simply connected domain of R2. Under some sym-
metry assumptions on Ω we show the existence, for p sufficiently large, of a sign
changing solution up of (Ep) having two nodal regions and interior nodal line. The
results presented have been obtained in collaboration with Isabella Ianni and Filom-
ena Pacella.

15.30-16.00 Andrea Carioli, SISSA, Trieste: ”Old and new results about
the Hnon-Lane-Emden System”. The talk will be about the question of ex-
istence of positive weak solutions of the Hnon-Lane-Emden System. Particular
emphasis will be given to the role of the transformation of the parameter space in-
duced by the Kelvin transform, providing a unification of known and new results.

16.00-16.30 Pasquale Candito, Università di Reggio Calabria: Constant-
sign and sign-changing solutions for a parametric quasilinear Dirichlet
problem. The talk deals with some recent existence and multiplicity results jointly
obtained with R. Livrea and S. Carl, for a parametric quasilinear Dirichlet prob-
lem. In particular, combining a variational approach with differential inequality
techniques, we explicitly describe intervals of the parameters for which the prob-
lem admits nontrivial constant-sign as well as nodal (sign-changing) solutions. In
this context, an abstract local minimum result and the well-known mountain pass
theorem play a fundamental role.

17.00.17.30 Alessandro Iacopetti, Università di Roma 3: New results on
sign-changing solutions for the Brezis-Nirenberg problem. In this talk we
show some recent results about sign-changing solutions for the Brezis–Nirenberg
problem, which is the following semilinear elliptic problem:

(1)

{
−∆u = λu+ |u|p−1u in Ω

u = 0, on ∂Ω,
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where Ω is a bounded smooth domain of RN , N ≥ 3, λ is a positive parameter,
while p + 1 = 2N

N−2 is the critical Sobolev exponent for the embedding of H1
0 (Ω)

into Lp+1(Ω).
In 1990 Atkinson–Brezis–Peletier pointed out some interesting phenomena re-

lated to the existence or nonexistence of radial sign-changing solutions for (1) in
the ball, in the low dimensions N = 4, 5, 6.

From their results several questions arose, in particular concerning the presence
of analogous situations in other domains.

A related question about the existence or not, in general domains, of sign-
changing solutions whose positive and negative part concentrate and blow up at
the same point, raised from later papers of Ben Ayed–El Mehdi–Pacella.

We will show recent contributions on these questions, proving, in particular,
some existence and nonexistence results in general bounded domains, possibly with
some symmetry.

The results obtained are contained in the following papers: [1], [2], [3], [4], [5].

References

[1] A. Iacopetti, Asymptotic analysis for radial sign-changing solutions of the Brezis-Nirenberg

problem, Annali di Matematica Pura ed Applicata, 2014, 10.1007/s10231-014-0438-y.
[2] A. Iacopetti, F. Pacella, A nonexistence result for sign-changing solutions of the Brezis-

Nirenberg problem in low dimensions, (submitted), (arXiv:1406.7681).
[3] A. Iacopetti, F. Pacella, Asymptotic analysis for radial sign-changing solutions of the Brezis-

Nirenberg problem in low dimensions, (submitted), (arXiv:1411.1090).

[4] A. Iacopetti, G. Vaira, Sign-changing tower of bubbles for the Brezis-Nirenberg problem,
(submitted).

[5] A. Iacopetti, G. Vaira, Sign-changing blowing-up solutions for the Brezis–Nirenberg problem

in dimensions N = 4, 5, (in preparation).

17.30-18.00 Vincenzo Ambrosio, Università di Napoli Federico II: Peri-
odic solutions for a pseudo-relativistic Schrödinger equation. In this talk
we study the existence and the regularity of periodic solutions to the following
nonlinear pseudo-relativistic Schrödinger equation

(2)
(√
−∆x +m2 −m

)
u(x) = f(x, u(x)) in RN

where m is a non negative real number and f is a regular function satisfying the
Ambrosetti-Rabinowitz condition and a polynomial growth at rate p for some 1 <
p < 2] − 1.

Lunedi 15

10.00-10.45 Michael Struwe, ETH Zürich: Large conformal metrics of
prescribed Gauss curvature on surfaces of higher genus. Given a Riemann
surface (M, g0), viewed as a two-dimensional Riemannian manifold with background
metric g0, a classical problem in differential geometry is to determine what smooth
functions f on M arise as the Gauss curvature of a conformal metric on M and
whether this metric is uniquely determined by f . Focussing on the case when
(M, g0) is closed and has genus greater than 1, we discuss the existence of non-
minimizing critical points of the associated variational problem for sign-changing
functions f and present recent results, obtained jointly with F. Borer and L. Gal-
imberti, describing the shape of the corresponding metrics.

10.45-11.30 Luigi Chierchia, Università di Roma 3: Measure of invari-
ant tori in nearly-integrable Hamiltonian systems. According to KAM the-
ory quasi-periodic motions spanning Lagrangian invariant tori of perturbations of
(real-analytic, non-degenerate) integrable Hamiltonian systems fill the ”majority”
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of (finite regions of) phase space. Indeed, the measure of the complementary of
invariant tori may be bounded by the square root of the size of the perturbation.

Arnold, Kozlov and Neishtadt, in the Encyclopaedia of Mathematical Sciences’
(vol 3), conjecture that the above measure is actually of the same order of the
perturbation. In this talk we discuss this conjecture and give a sketch of its proof,
under suitable generiticity assumptions (and up to logarithmic corrections), in the
special case of mechanical (or ’natural’) systems. This is joint work with Luca
Biasco.

12.00-12.30 Michela Procesi, Università di Roma La Sapienza: Growth
of Soblev norms for the analyitc non-linear Schrodinger equation on the
torus. I will discuss some recent results in collaboration with Emanuele Haus and
Marcel Guardia. I will consider the analytic non-linear Schrodinger equation on
a two-dimensional torus and exhibit orbits whose Sobolev norms grow with time.
The main point is to make use of an accurate combinatorial analysis in order to
reduce to a sufficiently simple toy model, similar in many ways to the one used for
the case of the cubic NLS

12.30-13.00 Antonio Iannizzotto, Università di Cagliari: Hs versus C0-
weighted minimizers. We deal with the non-linear Dirichlet problem

(3)

{
(−∆)s u = f(x, u) in Ω

u = 0 in RN \ Ω,

where Ω ⊂ RN is a bounded, smooth domain, s ∈ (0, 1), the fractional Laplacian
operator is defined (up to a normalization constant C(N, s) > 0) by

(−∆)su(x) := C(N, s) lim
ε↘0

∫
RN\Bε(x)

u(x)− u(y)

|x− y|N+2s
dy, x ∈ RN ,

and f : Ω×R→ R is a Carathéodory reaction term with a sub-critical (or even crit-
ical) growth at infinity. Such problems arise quite naturally in many applications,
as the outcome of stabilization of Lévy processes (see Caffarelli [3]), and are deli-
cate due to the non-local nature of the operator involved. The natural functional-
analytic framework for the study of (−∆)s is the fractional Sobolev space Hs

0(Ω)
(see Di Nezza, Palatucci & Valdinoci [4] and Servadei & Valdinoci [7]), while an
effective regularity theory is provided by Ros Oton & Serra [6].

Problem (3) admits a variational formulation, hence the study of local minimizers of
the corresponding energy functional Φ ∈ C1(Hs

0(Ω) becomes a fundamental issue.
We will present a non-local analogous [5] of a classical result of Brezis & Nirenberg
[2], proving that local minimizers of Φ in Hs

0(Ω) concide with those in a suitable
weighted Hölder space (see also Barrios et al. [1]). Such result provides the basis
for several existence/multiplicity results for the weak solutions of (3), exploiting
the sub-supersolution principle as well as Morse theory.
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13.00-13.30 Luca Battaglia, SISSA Trieste: ”The SU(3) Toda system on
compact surfaces”. I will talk about a system of two Liouville-type PDEs on
compact surfaces, known as SU(3) Toda system. I will present some existence
results obtained through variational methods. Time permitting, I will also discuss
the singular case, that is the system obtained by adding a linear combination of
Dirac deltas to the equation.

13.30-14.00 Isabella Ianni, Università di Napoli 2: Asymptotic analysis
and sign-changing bubble towers for Lane-Emden problems. We analyze
the asymptotic behavior of sign changing solutions of the semilinear Lane-Emden
problem in smooth bounded 2-dim domains when the exponent p of the nonlinearity
tends to infinity. Under suitable symmetry assumptions, we show that the positive
and negative parts of families of symmetric solutions concentrate at the same point,
and that the limit profile looks like a tower of two different bubbles given by the
superposition of a regular and a singular solution of the Liouville problem in the
plane. The results are obtained in collaboration with F. De Marchis (Roma Tor
Vergata) and F. Pacella (Roma Sapienza).
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