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Napoli Federico II; DADU - Dipartimento di Architettura, Design, Urbanistica Università di Sassari.



Plenary Talks

Henri Berestycki
Ecoles des hautes études en sciences sociales, Paris (France) - e-mail: hb@ehess.fr

The effect of domain shape on reaction-diffusion equations

I will discuss some reaction-diffusion equations of bistable type motivated by biology and medicine.
The aim is to understand the effect of the shape of the domain on propagation or on blocking
of advancing waves. I will first describe the motivations of these questions and present a re-
sult about the existence of generalized ”transition waves”. I will then discuss various geometric
conditions that lead to either blocking, or partial propagation, or complete propagation. These
questions involve new qualitative results for some non-linear elliptic and parabolic partial differ-
ential equations. I report here on joint work with Juliette Bouhours and Guillemette Chapuisat.

Denis Bonheure
Université Libre de Bruxelles (Belgium) - e-mail: denis.bonheure@ulb.ac.be

The extended Allen-Cahn equation in higher dimension

I will present results on a fourth order extension of Allen-Cahn in a bounded domain of RN with
Navier boundary conditions or in the whole space. The diffusion is driven by a combination of the
bilaplacian and the laplacian. In striking contrast with the classical second order Allen-Cahn,
establishing uniqueness or at least symmetry (when the domain is symmetric) of minimizers
of the associated functional seems not an easy task. The lack of maximum principle is the
main difficulty. For other fourth order models, like for instance the mixed dispersion NLS, the
maximum principle can de used in an indirect way. Curiously, the situation is trickier for the
extended Allen-Cahn. For bounded solutions in RN , I will also present rigidity and Liouville
type results and in particular an analogue to Gibbons conjecture.

Dorin Bucur
Université de Savoie, Le-Bourget-Du-Lac (France) - e-mail: dorin.bucur@univ-savoie.fr

Best constant in Sobolev inequalities with trace terms

The question of finding Sobolev inequalites with trace terms was raised by Brézis and Lieb in
1985 and takes the the form: given α, β > 0 and p, q, r ≥ 1, prove that

‖∇u‖αLp(Ω) + β‖u‖αLq(∂Ω) ≥ C‖u‖αLr(Ω)

for all measurable functions u and for all bounded Lipschitz domains Ω ⊂ RN , with a constant
C depending only on β, N and the measure of Ω. One of the main points is to find the best
constant C and, if true, to prove it corresponds to Ω being a ball.
This question was solved by Maggi and Villani in the case p ∈ [1, N), q = (N−1)p

N−p , r = Np
N−p , by

Bossel and Daners in the case α = p = q = r = 2 and by Dai and Fu in the case α = p = q =
r ∈ (1,+∞) (in the family of Lipschitz domains). The last two results are also related to the
Faber-Krahn inequality for the Laplace (p-Laplace) operator with Robin boundary conditions.
In this talk, I will discuss a series of recent results obtained with A. Giacomini allowing to treat
a full class of such inequalities and to extend them to arbitrary domains and to less regular
functions. The key point is related to the regularity analysis of solutions to a family of free
discontinuity problems.



Sun-Sig Byun
Seoul National University (Korea) - e-mail: byun@snu.ac.kr

Calderon-Zygmund estimates for solutions to nonlinear elliptic equations with
nonstandard growth

We discuss a possible optimal Calderon-Zygmund estimate for solutions to nonlinear elliptic
equations with nonstandard growth in nonsmooth bounded domains.

Thierry Cazenave
Université Pierre et Marie Curie, Paris (France) - e-mail: thierry.cazenave@upmc.fr

Sign-changing self-similar solutions of the nonlinear heat equation with positive
initial value

In this talk, I present a joint work with F. Dickstein, I. Naumkin and F. Weissler. We consider
the nonlinear heat equation ut − ∆u = |u|αu on RN , where α > 0. It is well known that the
Cauchy problem is locally well-posed in a variety of spaces. For instance, for every α > 0, it is
well-posed in the space C0(RN) of continuous functions that converge to 0 at infinity. It is also
well-posed in Lp(RN) for p ≥ 1, p > Nα

2
, but not well-posed in Lp for 1 ≤ p ≤ Nα

2
if α > 2

N
. In

particular, for such p there exist positive initial values in Lp for which there is no local in time
positive solution. Recently, explicit examples of such initial values were given and they behave
near 0 as c|x|− 2

α . If one considers the initial value u0(x) = c|x|− 2
α for all x ∈ RN \{0}, with c > 0,

it is known that if c is small, there exists a global in time (positive) solution with u0 as initial
value, and in fact this solution is self-similar. On the other hand, if c is large, there is no local in
time positive solution, self-similar or otherwise. We prove that in the range 2

N−2
< α < 4

N−2
, for

every c > 0, there exist infinitely many self-similar solutions to the Cauchy problem with initial
value u0. Of course, these solutions are sign-changing if c is sufficiently large. The construction
is based on the analysis of the related inverted profile equation.

Manuel del Pino
Universidad de Chile, Santiago (Chile) - e-mail: delpino@dim.uchile.cl

Blow-up by bubbling in some critical parabolic equations

We construct solutions that blow up in the form of energy invariant, time dependent space
scalings of steady states for some problems where such steady states exist. We do that for the
heat flow of the Yamabe equation, for 2d harmonic map flow into S2 and for the Keller Segel
equation in the plane, with no symmetry assumptions.

Lars Diening
Universität Osnabrück (Germany) - e-mail: lars.diening@uni-osnabrueck.de

Nonlinear Calderon-Zygmund theory

For many linear partial differential equations there is a correlation between the data and the
solution in terms of a singular integral operator. Due to this fact the data and the solution are in
the same function space. For example the standard Laplace equation with Lp data has solutions
with second gradients in Lp. For non-linear partial differential equations this approach is not
possible. However, starting with the result of Iwaniec, many similar quantitative statements
have been derived for the p-Laplace equation/system. In this talk I present a novel pointwise
estimate of the gradients of the solution in terms of maximal functions. Many known estimates
as well as new endpoint estimates follow from this. This is a joint work with Dominic Breit,
Andrea Cianchi, Tuomo Kuusi, Sebastian Schwarzacher.



Kazuhiro Ishige
Tohoku University, Sendai (Japan) - e-mail: rs887478@pa2.so-net.ne.jp

Supersolutions of nonlinear parabolic systems and their applications

We construct supersolutions for a class of nonlinear parabolic systems by using scalar nonlinear
parabolic equations. The supersolutions enable us to obtain optimal sufficient conditions for
the existence of the solutions and optimal lower estimates of blow-up rate of the solutions.
Furthermore, we establish a criterion for the location of the blow-up set and obtain sufficient
conditions for the boundedness of the blow-up set and no boundary blow-up for type I blowing
up solutions. This talk is based on the joint works with T Kawakami and M. Sierzega (JDE,
2016) and with Y. Fujishima and H. Maekawa (preprint).

Bernd Kawohl
Universität zu Köln (Germany) - e-mail: kawohl@math.uni-koeln.de

Two dimensions are easier

I present a handful of geometrical inequalities which are easier to prove in two than in higher
dimensions. In fact, most of them appear to be open in three or more dimensions.

Jan Kristensen
University of Oxford (UK) - e-mail: jan.kristensen@maths.ox.ac.uk

Morse-Sard type results for Sobolev mappings

The Morse-Sard theorem, and the generalizations by Dubovitskii and Federer, have numerous
applications and belong to the core results of multivariate calculus for smooth mappings. In this
talk we discuss extensions of these results to suitable classes of Sobolev mappings. The quest
for optimal versions of the results leads one to consider possibly nondifferentiable mappings that
in turn warrants new interpretations. A key point of the proofs is to show that the considered
Sobolev mappings enjoy Luzin N type properties with respect to lower dimensional Hausdorff
contents. The talk is based on joint work with Jean Bourgain, Piotr Hajlasz and Mikhail
Korobkov.

Matti Lassas
Helsinki University of Technology (Finland) - e-mail: Matti.Lassas@hut.fi

Inverse problems for non-linear wave equations

We consider inverse problem for a non-linear wave equation with a time-depending metric tensor
on manifolds. In addition, we study the question, do the observation of the solutions of coupled
Einstein equations and matter field equations in an open subset U of the space-time M corre-
sponding to sources supported inU determine the properties of the metric in a larger domain
W ⊂M containing U .
To study these problems we define the concept of light observation sets and show that these sets
determine the conformal class of the metric.
The results have been done in collaboration with Yaroslav Kurylev and Gunther Uhlmann.



Giovanni Leoni
Carnegie Mellon, Pittsburgh (US) - e-mail: giovanni@andrew.cmu.edu

Slow motion for the Allen-Cahn equation

In this talk we will present a new estimate for the Cahn-Hilliard functional and its applications
to slow motion for the Allen-Cahn and Cahn-Hilliard equations.

Monika Ludwig
Technische Universität, Wien (Austria) - e-mail: monika.ludwig@tuwien.ac.at

Anisotropic fractional perimeters

For a Borel set E ⊂ Rn and 0 < s < 1, the fractional s-perimeter of E is given by

Ps(E) =

∫
E

∫
Ec

1

|x− y|n+s
dx dy, (1)

where Ec denotes the complement of E in Rn and | · | the Euclidean norm on Rn.m The functional
Ps is an (n− s)-dimensional perimeter on Borel sets on Rn, as Ps(λE) = λn−sPs(E) for λ > 0.
It is non-local in the sense that it is not determined by the behavior of E in a neighborhood of
∂E. The limiting behavior of fractional s-perimeters as s → 1− and s → 0+ turns out to be
very interesting. Dávila, extending results by Bourgain, Brezis & Mironescu from 2002, shows
that for a bounded Borel set E ⊂ Rn of finite perimeter,

lim
s→1−

(1− s)Ps(E) = αnP (E),

where P (E) is the perimeter of E and αn is a constant depending on n.
Anisotropic fractional perimeter is a natural generalization of fractional perimeter obtained by
replacing the Euclidean norm | · | in (1) by an arbitrary norm ‖ · ‖L with unit ball L. In the talk
the limiting behavior of anisotropic s-perimeters as s→ 1− and s→ 0+ is discussed. Applications
to anisotropic fractional isoperimetric inequalities and anisotropic fractional Sobolev norms are
presented. In addition, open problems are discussed.

Josef Málek
Charles University, Praha (Czech Republic) - e-mail: malek@karlin.mff.cuni.cz

Large data analysis for the Kolmogorov two-equation model of turbulence

A.N. Kolmogorov seems to have been the first (see [1,2]) to recognize that a two-equation model
of turbulence might be used as the basis of turbulent flow prediction. Although his model has so
far been almost unnoticed, it exhibits interesting features. First of all, its structure is similar to
the Navier-Stokes(-Fourier) equations for incompressible fluid flow; the only difference is that the
viscosity is not constant (or temperature dependent) but depends on the fraction of two scalar
quantities that measure the effect of turbulence: the average of the kinetic energy of velocity
fluctuations and the measure related to the length scales of turbulence. The dependence is such
that the material coefficients such as viscosity and turbulent diffusivities may degenerate, and
thus the a priori control of the derivatives of the quantities involved is unclear. Furthermore, the
system includes the dissipation of the energy, which is merely an L1 quantity, appearing on the
right-hand side of the equation for turbulent kinetic energy. We establish large data existence
of a suitable weak solution to such a system completed by the initial and generalized Navier’s
slip and stick-slip boundary conditions. This is a joint work with Miroslav Buĺıček.
[1] Kolmogorov, A. N., Equations of turbulent motion of an incompressible fluid., Izv. Akad.
Nauk SSSR, serie fizicheska VI (1942), 1–2.
[2] Spalding, D. B., Kolmogorov’s two equation model of turbulence, Proc. R. Soc. Lond. A, 434
(1991), 211–216.



Daniel Peralta-Salas
ICMAT, Madrid (Spain) - e-mail: dperalta@icmat.es

Bounded solutions to the Allen-Cahn equation with level sets of any compact
topology

We make use of the flexibility of infinite-index solutions to the AllenCahn equation to show that,
given any compact hypersurface Σ of Rd, with d ≥ 4, there is a bounded entire solution u of the
AllenCahn equation in Rd whose zero level set has a connected component diffeomorphic to Σ.
Furthermore, u falls off at infinity as |x| 1−d2 . This is joint work with Alberto Enciso.

Paolo Piccione
Universidade de Sao Paulo (Brazil) - e-mail: piccione@ime.usp.br

Infinitely many solutions to the Yamabe problem on noncompact manifolds

I will discuss the existence of infinitely many complete metrics with constant positive scalar
curvature on prescribed conformal classes on certain noncompact product manifolds. These in-
clude products of closed manifolds with constant positive scalar curvature and simply-connected
symmetric spaces of noncompact or Euclidean type; in particular, Sm ×Rd and Sm ×Hd. As a
consequence, one obtains infinitely many periodic solutions to the singular Yamabe problem on
Sm \ Sk, for all 0 ≤ k < (m − 2)/2. I will also show that all Bieberbach groups are periods of
bifurcating branches of solutions to the Yamabe problem on Sm×Rd. This is a joint work with
R. Bettiol, U. Penn.

Michael Struwe
ETH, Zürich (Switzerland) - e-mail: michael.struwe@math.ethz.ch

Prescribed curvature flow on closed surfaces

As shown by Hamilton and Chow, on any closed Riemann surface the Ricci flow converges
exponentially fast to a metric of constant Gauss curvature. The situation is different when
looking for metrics of prescribed Gauss curvature. In particular, there are functions f on the
sphere where the prescribed curvature flow degenerates to a flow of bubbles whose centers follow
the gradient of f . The talk will focus on the prescribed curvature flow on the torus.



Jean Van Schaftingen
Université Catholique de Louvain (Belgium) - e-mail: Jean.VanSchaftingen@uclouvain.be

Symmetry of groundstates of some magnetic nonlinear Schrödinger equation and
of least action nodal solutions to some Choquard equations

In a joint work with D. Bonheure and M. Nys, we have proved that groundstates of the magnetic
nonlinear Schrödinger equation

−(∇− iA)2u+ u = |u|p−2u in RN ,

inherit the symmetries of the magnetic field curlA when the latter is constant and small, al-
lowing to obtain informations on the decay and on the asymptotics of the groundstate level. In
collaboration with D. Ruiz, we have showed that the least action odd solutions to the general
Choquard equation

−∆u+ u =
(
Iα ∗ |u|p

)
|u|p−2u in RN

have an odd symmetry with respect to a reflection when the order α of the Riesz potential is
either close to 0 or close to N . I will explain how we have managed to exploit the nondegeneracy
of the nonlinear Schrödinger equation, which is the natural limiting problem, in situations in
which the problems lie in different functional spaces or the solutions behave asymptotically as two
bumps spreading apart. This is joint work with D. Bonheure (Bruxelles) and M. Nys (Torino),
and with D. Ruiz (Granada).

Juan J.L. Velázquez
Universität Bonn (Germany) - e-mail: velazquez@iam.uni-bonn.de

Blow-up and long time behaviour of kinetic equations with cubic nonlinearities

In this talk I will discuss some recent results about singularity formation and long time asymp-
totics for two kinetic equations containing cubic nonlinearities. These equations are the Nord-
heim’s equation for bosons and the kinetic equation for Weak Turbulence associated to the
Nonlinear Schrödinger Equation. The solutions of these equations can yield singularity forma-
tion in finite time for homogeneous particle distributions. In the case of Nordheim equation the
singularities are related to the formation of Bose-Einstein condensates. Issues like nonuniqueness
of the solutions of this equation and self-similar behaviour for long times of the solutions of the
Weak Turbulence equation will be also addressed.

Tobias Weth
Goethe-Universität, Frankfurt (Germany) - e-mail: weth@math.uni-frankfurt.de

Branch continuation inside the essential spectrum for the nonlinear Schrödinger
equation

I will present a result on the existence of a global continuous branch of nontrivial solutions to a
nonlinear stationary Schrödinger equation such that the curve of eigenvalue parameters λ along
the branch enters the essential spectrum of the linearized equation. At present our method
requires to consider superlinear, subcritical power type nonlinearities which are compactly sup-
ported in space. This is joint work with Gilles Evéquoz (Frankfurt).



Contributed Talks

Davide Buoso
Politecnico di Torino (Italy) - e-mail: davide.buoso@polito.it

Eigenvalues of free plates

In this talk we consider the eigenvalues of the biharmonic operator subject to Neumann and
Steklov boundary conditions. These problems arise in the study of free vibrating plates within
the so-called Kirchhoff-Love model. Similarly to the case of the Laplace operator, we show that
these two problems are strictly related via mass concentration arguments. Then we compute
Hadamard-type formulas for the shape derivatives of the eigenvalues and use them to prove that
balls are critical domains for all the eigenvalues under volume constraint. Finally, in the case
of zero Poisson ratio, we prove sharp quantitative isoperimetric inequalities and, as a corollary,
that the ball maximizes the first non-zero eigenvalues among domains with the same volume.
Based on the papers below.
[1] D. Buoso, Analyticity and criticality results for the eigenvalues of the biharmonic operator,
to appear on the proceedings of the conference “Geometric Properties for Parabolic and Elliptic
PDE’s - 4th Italian-Japanese Workshop”
[2] D. Buoso, L.M. Chasman, L. Provenzano, On the stability of some isoperimetric inequalities
for the fundamental tones of free plates, to appear on J. Spectr. Theory
[3] D. Buoso, L. Provenzano, A few shape optimization results for a biharmonic Steklov problem,
J. Differential Equation, 259 (2015), no. 5, 1778-1818
[4] D. Buoso, L. Provenzano, On the eigenvalues of a biharmonic Steklov problem, in: Integral
Methods in Science and Engineering: Theoretical & Computational Advances, Birkhäuser, 2015

Giulio Ciraolo
Università degli Studi di Palermo (Italy) - e-mail: giulio.ciraolo@unipa.it

On the shape of hypersurfaces with almost constant mean curvature

Alexandrov’s theorem asserts that spheres are the only closed compact embedded hypersurfaces
with constant mean curvature in the Euclidean space. In this talk we will discuss some quantita-
tive versions of Alexandrov’s theorem, i.e. we will consider a hypersurface with mean curvature
close to a constant and quantitatively describe its proximity to a sphere or a collection of tangent
spheres of equal radii in terms of the oscillation of the mean curvature.
We will also discuss these issues for the nonlocal mean curvature, showing a remarkable rigidity
property of the nonlocal problem which prevents bubbling phenomena and proving the proximity
to a single sphere.
This is a joint project with Alessio Figalli, Francesco Maggi, Matteo Novaga and Luigi Vezzoni.

Francesco Della Pietra
Università degli Studi di Napoli Federico II (Italy) - e-mail: francesco.dellapietra@unina.it

Symmetry and asymmetry results for some classes of nonlinear eigenvalue
problems

In this talk I will present some symmetry results for the solutions of classes of Dirichlet eigenvalue
problems for elliptic operators in which a nonlinear nonlocal term appears. The problems I will
deal with are related to eigenvalue problems in which a Dirichlet condition and a mean value
constraint are given. The aim of the talk will be also to present some results on symmetry
breaking phenomena that may occur. The results I will present are based on a joint work with
G. Piscitelli, and with B. Brandolini, C. Nitsch and C. Trombetti.



Giuseppina di Blasio
Seconda Università degli Studi di Napoli (Italy) - e-mail: giuseppina.diblasio@unina2.it

Anisotropic Hardy inequalities

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

Ω

F (∇u)2 dx ≥ CF (Ω)

∫
Ω

u2

d2
F

dx, ∀u ∈ H1
0 (Ω), (2)

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

Alberto Ferrero
Università del Piemonte Orientale, Alessandria (Italy) - e-mail: alberto.ferrero@mfn.unipmn.it

Stability of oscillation modes in nonlinear beams and plates

Models of beams and plates have been widely used in the last years to describe the behavior
of real structures like suspension bridges. We present some models of suspension bridges and
we describe the stability of their oscillation modes. From this introduction to the problem,
it will be evident that a complete and rigorous description of stability is difficult to obtain;
indeed, after a Galerkin procedure, the original evolution problem can be reduced to a finite
dimensional dynamical system with a large number of equations but such a simplified model is
still too much involved to be studied with purely analytical techniques. This is due to the fact
that any component of the dynamical system interacts with many of the other components thus
making its behavior chaotic. A first step in order to clarify some aspects in the above described
problems, can be done by considering suitable simplified models; in the second part of the talk,
we present a model of a nonlinear beam and we exploit the fact that an explicit representation
of some of its solutions is available. We take advantage of the precise results that we reach for
this problem in order to guess some responses for more complicated dynamical systems.

Maurizio Garrione
Università degli Studi di Milano Bicocca (Italy) - e-mail: maurizio.garrione@unimib.it

Traveling fronts for models with saturating diffusion

We consider a (1-dimensional) reaction-diffusion-convection PDE where the diffusion is of mean-
curvature type, possibly density-dependent, and both convection and reaction terms may be
present. We focus on the existence issue for traveling fronts connecting two equilibria, highlight-
ing the estimates for the admissible speeds in some particular cases. The problem is dealt with
by means of a shooting technique after a suitable reduction to a first order two-point problem.



Nunzia Gavitone
Università degli Studi di Napoli Federico II (Italy) - e-mail: nunzia.gavitone@unina.it

Optimizing the first eigenvalue of some quasilinear operators with respect to
boundary conditions

We consider a class of quasilinear operators on a bounded domains and address the question of
optimizing the first eigenvalue with respect to the boundary conditions, which are of the Robin-
type. We describe the optimizing boundary conditions and establish upper and lower bounds
on the respective maximal and minimal eigenvalue. This is a joint work with Hynek Kovař́ık
(Brescia) and Francesco Della Pietra (Napoli Federico II).

Norisuke Ioku
Ehime University, Matsuyama (Japan) - e-mail: ioku@ehime-u.ac.jp
Canceling effects in higher-order Hardy-Sobolev inequalities

A classical Hardy-Sobolev type inequality involving weighted norms depending on powers of the
distance function from the boundary d(x) asserts that if Ω is a bounded Lipschitz domain, and
α 6= p− 1, then there exists a constant C such that∥∥∥u

d

∥∥∥
Lp(Ω,dα)

≤ C
(
‖u‖Lp(Ω,dα) + ‖∇u‖Lp(Ω,dα)

)
(3)

for every u ∈ C∞0 (Ω), where ‖u‖Lp(Ω,dα) :=

(∫
Ω

d(x)α|u(x)|pdx
) 1

p

. On the other hand, inequality

(3) fails for the critical value α = p − 1. The main purpose of this talk is to show that, this
notwithstanding, suitable higher-order versions of inequality (3), which cannot just be obtained
from (3) via iteration, do hold even when α = p− 1.
This is a joint work with Andrea Cianchi.

Pier Domenico Lamberti
Università degli Studi di Padova (Italy) - e-mail: lamberti@math.unipd.it

On the Lp Hardy inequality

Given a domain Ω in Rn and p ∈]1,∞[, we say that the Lp Hardy inequality is satisfied if there
exists a constant c > 0 such that∫

Ω

|∇u|pdx ≥ c

∫
Ω

|u|p

distp(x, ∂Ω)
dx , for all u ∈ W 1,p

0 (Ω).

The best constant c is called Lp Hardy constant and is denoted by Hp(Ω).
In this talk we present a few stability results, jointly obtained with Gerassimos Barbatis, con-
cerning the dependence of Hp(Ω) upon variation of p and Ω, with special attention to non-convex
domains (in which case the value of Hp(Ω) is in general not explicitly known).
We also present a joint work-in-progress with Yehuda Pinchover devoted to the generalization
of a few classical results to the case of C1,α bounded and outer domains.



Roberto Livrea
Università Mediterranea di Reggio Calabria (Italy) - e-mail: roberto.livrea@unirc.it

On a nonlinear parametric Dirichlet problem driven by the p-Laplacian operator

The aim of the talk is to show some existence and multiplicity results jointly obtained with P.
Candito and S. Carl concerning a class of parameter-dependent Dirichlet problems involving the
p-Laplacian. By using different approaches based on variational and topological methods, possi-
ble different intervals of parameters for which the problem under examination admits solutions
are detected. In these arguments, a key tool is a sharp constant due to G. Talenti.

Matteo Muratori
Università degli Studi di Pavia (Italy) - e-mail: matteo.muratori@unipv.it

Subcritical Caffarelli-Kohn-Nirenberg inequalities: a complete characterization of
the symmetry region

We investigate optimal functions for a subfamily of Caffarelli-Kohn-Nirenberg inequalities (Com-
positio Math. 1984), where power weights appear in the norms both of the function and of its
gradient. We focus on subcritical cases, in which such inequalities are of interpolation type. The
non-weighted problem, associated with standard Gagliardo-Nirenberg inequalities, was thor-
oughly investigated by Del Pino and Dolbeault (JMPA 2002): they prove that optimal functions
are explicit profiles of Aubin-Talenti type, as in the Sobolev case. In the weighted framework,
Aubin-Talenti-type profiles continue to exist. However, a priori it is not clear whether radial
symmetry still holds, i.e. whether the latter are optimal. Indeed, in the critical case Felli and
Schneider (JDE 2003) showed that, in a certain region where the exponents of the powers range,
Aubin-Talenti-type profiles cannot be optimal because of their linear instability. In a work to
appear in Invent. Math., Dolbeault, Esteban and Loss established that the complement of the
Felli-Schneider region is precisely the region where radial symmetry occurs. They resort to a
nonlinear diffusion equation strictly related to the inequality, in particular to the properties of
an entropy functional associated with it. Here we adapt their strategy to the case of subcritical
inequalities, for which the entropy has to be replaced by Rényi entropy powers. This allows
us to completely characterize the symmetry region, thus extending recent results that pointed
towards this direction. The talk is based on a joint work with J. Dolbeault, M.J. Esteban and
M. Loss.

Sebastian Schwarzacher
Charles University, Praha (Czech Republic) - e-mail: schwarz@karlin.mff.cuni.cz

Self-improving property of degenerate parabolic equations of porous medium-type

The talk will be about a recent result that was achieved together with U. Gianazza. There we
showed that the gradient of solutions to degenerate parabolic equations of porous medium-type
satisfies a reverse Hölder inequality in suitable intrinsic cylinders. By modifying the by-now
classical Gehring lemma by introducing an intrinsic Calderon-Zygmund covering argument, we
are able to prove local higher integrability of the gradient of a proper power of the solution.


