
H. Berestycki,
Title: Asymptotic speed of spreading in non homogenous Fisher-KPP equations

L. Boccardo,
Title:Dirichlet problems with singular convection terms and applications to some elliptic

systems

In a paper, dedicated to the memory of Guido Stampacchia, I improved some of his results
concerning the Dirichlet problem

− div(M(x)∇u) = − div(uE(x)) + f(x) in Ω,
u = 0 on ∂Ω.

(0.1)

Here Ω is a bounded, open subset of IRN , N > 2,

E ∈ (LN(Ω))N , (0.2)

f ∈ Lm(Ω), m ≥ 1, (0.3)

and M(x) is a bounded and measurable matrix such that

α|ξ|2 ≤M(x)ξξ, |M(x)| ≤ β, a.e. x ∈ Ω, ∀ ξ ∈ IRN . (0.4)

For more details see the separate file.

F. Da Lio
Title: The Nirenberg Problem on the Circle

In this talk we describe the equivalence between the Nirenberg problem on the circle
and the boundary of holomorphic immersions of the disk into the plane. More precisely we
consider the following nonlocal Liouville-type equation

(−∆)
1
2u = keu − 1 in S1,

where (−∆)
1
2 stands for the fractional Laplacian and k is a bounded function. This equation

can actually be interpreted as the prescribed curvature equation to a curve in conformal
parametrization. Thanks to this geometric interpretation we perform a subtle blow-up and
quantization analysis of it.

This is joint work with Luca Martinazzi and Tristan Rivière.
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F. Demengel
α + 2- Pucci’s operators.

We consider operators on the model of the α + 2-Laplacian, α ≥ 0, not in divergence form.
More precisely let (Θp)ij = |pi|

α
2 δji and X be a symmetric matrix, and consider F (x, p,N)

which satisfies
M−(ΘpXΘp) ≤ F (x, p,X) ≤M+(ΘpXΘp)

where M± are the Pucci’s operators. We prove existence of viscosity solution under some
minimal conditions on F for the Dirichlet problem associate to the equation

F (x,Du,D2u) = f

where f is continuous. We prove Lipschitz estimates, which in particular cover the case of
the pseudo-α + 2 Laplacian. We deduce from this result the Lipschitz regularity result for
weak solution i.e. W 1,α+2

loc with f ∈ L∞loc when

F (Du,D2u) := ∆̃α+2u ≡
N∑
i=1

∂i(|∂iu|α∂iu) ≡ (α + 1)
N∑
i=1

|∂iu|α∂iiu.

When F satisfies
F (x, sp, tX) = |s|αtF (x, p,X)

for any s and t > 0, and any p ∈ IRN , X ∈ S, we prove the existence of the principal eigen-
value and the existence of principal eigenfunction for the operator, as well as a maximum
principle ”below the first eigenvalue”.

A. Farina

Title: On the classification of nonnegative solutions to nonlinear equations in half-spaces
We shall discuss the classification of nonnegative solutions to some semilinear elliptic prob-
lems on Euclidean half-spaces. Extensions and open questions will be also considered.
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G. Galise
Title: Removable singularities for some degenerate elliptic equations

In this talk I will present a joint work with A. Vitolo concerning Maximum Principles type
results for a class of degenerate elliptic operators, defined as weighted partial sums of the
eigenvalues of the Hessian matrix, with the aim to show that the behaviour of subsolutions
near smallsubsets of the boundary does not influence the sign inside:

F (x, u,Du,D2u) ≥ 0 in Ω,
u ≤ 0 on ∂Ω \ E, supu < +∞

}
⇒ u ≤ 0 in Ω.

The Extended Maximum Principle, well known for the Laplace operator, is investigated for
this wide class of degenerate equations in the viscosity setting, shedding light on the fact that
the gradient term is competitive with respect to the second order term and a large coefficient
may invalidate the Maximum Principle. In the spirit of Potential Theory, a corresponding
removability singularities result is obtained by means of EMP.

C. Imbert
Title: Continuity of solutions of hypoelliptic equations with bounded measurable coefficients

H. Ishii
Title:A boundary value problem of the Neumann type for elliptic equations on the positive

orthant

We discuss the degenerate 2nd-order elliptic equation

−tr[σ(x)2D2u(x)] + b(x)Du(x) + c(x)u(x) = f(x) in IRd
+

with the Neumann type boundary condition

Dxiu(x) = αimaxj 6=i(Dxju) + (x) if xi = 0 on ∂IRd
+

where IR+ = (0,+∞), IRd
+ = (0,+∞)d, σ ∈ (Lip ∩ L∞)(IRd

+, IR
n ⊗ IRd), c, f, b ∈ (Lip ∩

L∞)(IRd
+, IR

n), infIRd+
c ≥ λ > 0, 0 ≤ αi < 1 for all i ∈ {1, · · · , d}. This type of the boundary

value problems arises in queueing theory. The domain R+d is the d-dimensional positive
orthant and has a non-smooth boundary. A basic question is for the boundary problem
above if the comparison principle holds for its viscosity solutions. The answer is yes and we
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will see how to show it. This is based on joint work with Anup Biswas (Indian Institute
of Science Education and Research), Subhamay Saha (Technion) and Lin Wang (Tsinghua
University).

Y. Y. Li

J. Garcia Melian
Title: Monotonicity and symmetry of solutions to semilinear equations in half-spaces

For x ∈ IRN (N ≥ 2), write x = (x′, xN) and let IRN
+ = {x ∈ IRN : xN > 0} be the

half-space. We consider the semilinear eliptic problem{
−∆u = f(u) in IRN

+

u = 0 on ∂IRN
+

(0.5)

where the nonlinearity f is assumed to be Lipschitz with f(0) < 0. It is known from the works
by Berestycki, Caffarelli and Nirenberg that in the case f(0) ≥ 0, nonnegative, nontrivial
solutions are positive and verify

∂u

∂xN
> 0 in IRN

+ . (0.6)

However, except for the case N = 2, which was treated by Farina and Sciunzi, it is not
known if the same property holds for positive solutions when f(0) < 0.

We obtain some partial results in this direction for arbitrary dimensions N ≥ 2. Denote
by u0 the unique solution of the one-dimensional problem{

−v′′ = f(v) in IR+

v(0) = v′(0) = 0.

We show that nonnegative solutions u which verify u(x) ≥ u0(xN) in IRN
+ are indeed positive

and verify the equation. As a particular instance, when f(t) = t − 1, we prove that the
unique nonnegative (not necessarily bounded) solution is u(x) = 1 − cosxN . This solves a
conjecture posed by Berestycki, Caffarelli and Nirenberg in 1997.
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S. Monsurró
Title: Application of potential estimates to a priori bounds for elliptic equations

Some a priori bounds for the solutions of certain classes of Dirichlet problems associated to
non divergence structure elliptic equations will be presented, both under the Cordes condition
and under a more general hypothesis. The estimates are achieved thanks to a potential es-
timate obtained for the solutions of the same kind of problems, but with more regular datum.

K. Payne
Title Comparison principles for viscosity solutions of elliptic branches of fully nonlinear

equations

For scalar fully nonlinear partial differential equations

F (x, u(x), D2u(x)) = 0 with x ∈ Ω ⊂ RN

, we prove comparison principles for admissible viscosity solutions u of proper elliptic branches
of the equation, where F (x, r, ) need not be monotone on all of S(N), the space of symmet-
ric N × N matrices. A proper elliptic branch of the equation is encoded by a set valued
map θ from Ω into the proper elliptic subsets of R × S(N) along which F (x, r, A) needs to
be decreasing in r and increasing in A and the degenerate elliptic PDE is replaced by the
differential inclusion

(u(x), D2u(x)) ∈ ∂θ(x), x ∈ Ω

, while subsolutions correspond to

(u(x), D2u(x)) ∈ θ(x), x ∈ .

If θ is uniformly upper semicontinuous and admits a subsolution which is bounded from above
on the boundary, we show that the comparison principle holds for weak (semi- continuous)
solutions to the differential inclusions. The notion of weak solutions exploits a notion of
duality developed by Harvey and Lawson [Comm. Pure Appl. Math 2009] in which subaffine
functions play a key role. When θ encodes a proper elliptic branch of a given PDE, these
θ-harmonic functions are shown to be admissible viscosity solutions of the PDE problem.
Structural conditions on F will be given which ensure the existence of the needed elliptic
map θ.

The results obtained generalize those of [Cirant-Payne 15] when F = F (x,A) and
[Harvey-Lawson 09] when F = F (A), cases for which one also has a well developed theory
for the implementation of a Perron method for treating the associated Dirichlet problems.
This is joint work with Marco Cirant.
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Y. Pinchover
Some aspects of Hardy-type inequalities

We give a general answer to the following fundamental problem posed by Shmuel Agmon 30
years ago:

Given a (symmetric) linear elliptic operator P of second-order in Rn, find a
continuous, nonnegative weight function W which is “as large as possible” such
that for some neighborhood of infinity ΩR ⊂ Rn the following inequality holds

(Pφ, φ) ≥
∫

ΩR
W (x)|φ|2 dx ∀φ ∈ C∞0 (ΩR).

We construct, for a general subcritical second-order elliptic operator Rn (or a noncompact
manifold), a Hardy-weight W which is optimal in the following natural sense sense. The
operator P−λW is subcritical in Ω for all λ < 1, null-critical in Ω for λ = 1, and supercritical
near any neighborhood of infinity in Ω for any λ > 1. Moreover, in the symmetric case, if
W > 0, then the spectrum and the essential spectrum of W−1P are equal to [1,∞).

Our method is based on the theory of positive solutions and applies to both symmetric and
nonsymmetric operators on a general domain Ω or on a noncompact manifold. Moreover, the
results can be generalized to certain p-Laplacian type operators. The constructed weight W
is given by an explicit simple formula involving two positive solutions of the equation Pu = 0.

P. Polacik
Large-time behavior of solutions of parabolic equations on IR

We examine solutions of semilinear parabolic equations on the real line. The central problem
of the lecture concerns the quasiconvergence of bounded solutions, or, the locally uniform
approach of bounded solutions to a set of steady states. We show several examples of so-
lutions which are not quasiconvergent, then exhibit some classes of quasiconvergent solutions.
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A. Porretta
Title:On the weak theory for mean field games systems

Mean field games theory leads to the study of strongly coupled systems of viscous Hamilton-
Jacobi and Fokker-Planck equations. Since the regularity of solutions can hardly be es-
tablished for general couplings, it is often necessary to work with weak solutions. In this
talk I will discuss the well-posedness of those systems in the weak setting, explaining how
this is related with new results on Fokker-Planck equations. I will also discuss the vanish-
ing viscosity limit and the uniqueness for the relaxed weak formulation in the first order case.

A. Quaas
Title: A priori bounds and existence of solutions for some nonlocal elliptic problems

In this paper we show existence of solutions for some elliptic problems with nonlocal diffusion
by means of nonvariational tools. Our proof is based on the use of topological degree, which
requires a priori bounds for the solutions. We obtain the a priori bounds by adapting the
classical scaling method of Gidas and Spruck. We also deal with problems involving gradient
terms.

T. Riviere
Title:A viscosity method in the min-max theory of minimal surfaces

We shall review briefly some important steps in the history of the construction of closed
geodesics and minimal surfaces in manifolds using min-max arguments. We will then present
a recent analysis approach based on relaxation arguments using viscous approximations of
the length resp. the area functional.
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L. Rossi
Title: Extensions of Freidlin-Gartner’s formula to general reaction terms

The Freidlin-Gartner formula expresses the asymptotic speed of spreading for spatial-periodic
Fisher-KPP equations in terms of the principal eigenvalues of a family of linear operators.
One cannot expect the same formula to hold true for the other classes of reaction terms
(monostable, combustion, bistable). However, these eigenvalues have been later related with
the minimal speeds of pulsating travelling fronts, yielding a formula for the spreading speed
which is not unreasonable to expect to hold for any reaction term. We will see that it is
indeed the case. The method presented applies to equations whose terms depend arbitrar-
ily on time and space, highlighting a general connection between the asymptotic speed of
spreading and almost planar transition fronts.

I. Shafrir
Title: Distances between classes in W 1,1(Ω, S1)

Let Ω be a simply connected domain in RN . One can decompose the space W 1,1(Ω, S1) to
distinct classes using the equivalence relation: u ∼ v iff ∃ϕ ∈ W 1,1(Ω) such that u = eiϕv.
In this talk, based on a joint work with Brezis and Mironescu, we will present estimates for
the usual distance and the Hausdorff distance between different classes.

P. Sicbaldi
Title: A rigidity result for overdetermined elliptic problems in the plane.

Overdetermined elliptic systems appear in many problems in Physics and Applied Mathe-
matics, and the classification of their solutions is a major topic in Analysis of PDEs. In the
last years, a surprising parallelism with constant mean curvature surfaces and De Giorgi’s
conjecture has been pointed out. In this talk I will present a new result about the rigidity
of overdetermined elliptic problems in the plane, related to a conjecture by Berestycki, Caf-
farelli and Nirenberg. Joint work with A. Ros and D. Ruiz.
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L. Silvestre
Title:Gradient Hölder continuity for the parabolic homogeneous p-Laplacian equation

It is well known that p-harmonic functions are C1,α regular, for some α > 0. The classical
proofs of this fact use variational methods. In a recent work, Peres and Sheffield construct
p-Harmonic functions from the value of a stochastic game. This construction also leads to a
parabolic versions of the problem. However, the parabolic equation derived from the stochas-
tic game is not the classical parabolic p-Laplace equation, but a homogeneous of degree one
version. This equation is not in divergence form and variational methods are inapplicable.
We prove that solutions to this equation are also C1,α regular in space. This is joint work
with Tianling Jin.

B. Sirakov
Title: On the Ambrosetti-Prodi problem for elliptic operators in non-divergence form.

The celebrated Ambrosetti-Prodi theorem and its extension by Berger-Podolak state that if
we are given a convex nonlinear function which interacts only with the first eigenvalue of the
Laplacian then the associated elliptic operator ”folds” its domain space along its critical set.
We discuss recent extensions of this result to operators in nondivergence form which appear
to be the first exact multiplicity results for such operators.

Ph. Souplet
Title: Concentration of singularities for reaction-diffusion systems

We consider various classes of reaction-diffusion systems of the form

ut −∆u = F (u, v), vt − d∆v = G(u, v)

which include in particular the model case F = vp, G = uq for arbitrary p, q > 1 and need not
be equidiffusive (d 6= 1). We show that, for any solution with decreasing radial symmetry in
a ball, finite time blow-up only takes place at the origin. The proofs require the combination
of various techniques: maximum principle arguments with Friedman-McLeod type function-
als, similarity variables, delayed smoothing effects, monotonicity arguments, Our methods
cover also the case of exponential nonlinearities (which however require specific treatment),
as well as systems of m equations. Joint works with Slim Tayachi and/or Nejib Mahmoudi.
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G. Sweers
Title: Fourth order elliptic and the positivity preserving property

Unless a fourth order elliptic boundary value problem can be split into a system of second
order boundary value problems, in general it does not satisfy a positivity preserving property.
This last property is summarized as follows:{

Lu ≥ 0 in Ω
Bu = 0 on ∂Ω

⇒ u ≥ 0 in Ω, (0.7)

with L the elliptic operator and where B denotes some suitable boundary conditions.
Nevertheless, since pushing a clamped plate downwards usually results in bending down-

wards, which is modelled by ∆2u ≤ 0 in Ω and u = ∂νu = 0 on ∂Ω, one may expect that
such problems should not be far from positivity preserving. Frederic Robert, Hans-Christoph
Grunau and the present author proved that the corresponding solution operator, with its
Green function denoted by G (x, y), satisfies for bounded smooth domains Ω and some cΩ ≥ 0

G (x, y) + cΩ d (x, ∂Ω)2 d (y, ∂Ω)2 ≥ 0 for x, y ∈ Ω.

This extra term is optimal; it is the smallest perturbation that makes sense and cannot be
improved without using specific properties of Ω.

If time permits, I will also present some of the connections between the geometry of the
domain and the positivity of a solution to such fourth order problems.

C. Trombetti
Title: Optimal constants in Poincaré-Sobolev trace inequalities

The talk will concern the study of optimal constants in some Sobolev Poincaré trace inequal-
ities for BV functions with zero median or mean value. We prove that balls, in the class of
admissible domains, minimize such constants. Moreover we provide a geometric characteri-
zation of some optimal trace constants proving the existence of nontrivial extremals even on
balls.

E. Valdinoci
Title: Dislocation dynamics in crystals: nonlocal effects, collisions and relaxation

We consider an evolution equation arising in the Peierls-Nabarro model for crystal
dislocations.
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At a macroscopic scale, the dislocations have the tendency to concentrate at single points of
the crystal, where the size of the slip coincides with the natural periodicity of the medium.
These dislocation points evolve according to a possible external stress and an interior po-
tential. The potential is either repulsive or attractive, according to the orientations of the
dislocations. In case of attractive potentials, collisions (and in fact also multiple collisions)
may occur. The collision time may be estimated in concrete situations. Though at the col-
lision time the system has not reached a steady state, shortly after it relaxes exponentially
fast.

At a first glance, the physical problem seems of purely local nature. Nevertheless, the
leading order of the diffusion along the slip line turns out to be a nonlocal integro-differential
operator, therefore the results are obtained by using sliding methods and maximum principles
in a fractional framework.
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