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Main Speakers



Michiel van den Berg

Heat content and torsion function in non-compact Riemannian manifolds

We discuss the heat content of open sets in a complete, smooth, non-compact, m-dimensional
Riemannian manifold M without boundary, where M satisfies a two-sided Li-Yau gaussian heat
kernel bound. We show that the Dirichlet torsion function vΩ for an open set Ω ⊂M is bounded
if and only if the spectrum of the Dirichlet Laplace Beltrami operator acting in L2(Ω) is bounded
away from 0. Joint work with Hiroaki Aikawa, Chubu University, and Jun Masamune, Hokkaido
University.

Denis Bonheure

Symmetry results in two-dimensional inequalities with magnetic fields

In this talk I will discuss symmetry and symmetry breaking properties of two-dimensional
magnetic Schrödinger operators involving either a Lorentz potential inducing a constant magnetic
field in the orthogonal direction or an Aharonov-Bohm magnetic vector potential. We investigate
the symmetry properties of the optimal potential for the corresponding magnetic Keller-Lieb-
Thirring inequality. For constant magnetic fields, we prove symmetry when the intensity is small.
In the case of an AB magnetic vector potential, we prove radial symmetry if the intensity of the
magnetic field is below an explicit threshold, while symmetry is broken above a second threshold
corresponding to a higher magnetic field. The method relies on the study of the symmetry
properties of the optimal functions in a magnetic Hardy-Sobolev interpolation inequality. To
establish the symmetry breaking range in the AB case, we exploit the coupling of the phase
and of the modulus and also obtain a quantitative result. The talk is based on joint works
with Manon Nys and Jean Van Schaftingen and Jean Dolbeault, Maria Esteban, Ari Laptev and
Michael Loss

Andrea Cianchi

Global Schauder-type regularity of solutions to the p-Laplace system

An optimal first-order global regularity theory, in spaces of functions defined in terms of
oscillations, is established for solutions to Dirichlet problems for the p-Laplace equation and
system, with right-hand side in divergence form. The exact mutual dependence among the
regularity of the solution, of the datum on the right-hand side, and of the boundary of the
domain in these spaces is exhibited. A comprehensive formulation of our results is given in terms
of Campanato type seminorms. New regularity results in customary function spaces, such as
Hölder, BMO and VMO spaces, follow as a consequence. Importantly, the conclusions are new
even in the linear case when p = 2, and hence the differential operator is the plain Laplacian.
This is a joint work with D.Breit, L.Diening and S.Schwarzacher.

Silvia Cingolani

Multiplicity results for nonlocal equations without Nehari constraint

In this talk I present a joint work [2] with Kazunaga Tanaka (Waseda Univer- sity of Tokyo,
Japan), in which we find a new variational approach to detect multiplicity of positive solutions
for singularly elliptic problems without Nehari constraint. In particular these techniques are
applied in [2] to derive multiplicity of positive solutions for the nonlinear Choquard equations
(see also [1]). A positive answer to an open problem arisen in a recent paper by V. Moroz and
J. Van Schaftingen [3] is also given.

[1] S. Cingolani, L. Jeanjean and K. Tanaka. Multiplicity of positive solutions of nonlinear
Schrödinger equations concentrating at a potential well. Calc. Var. Partial Differential
equations, 53:1-2:413–439, 2015.

[2] S. Cingolani and K. Tanaka. Semi-classical states for the nonlinear Choquard equations:
existence, multiplicity and concentration at a potential well. Rev. Mat. Iberoam., to
appear.



[3] V. Moroz and J. Van Schaftingen. Semi-classical states for the Choquard equations.
Calc. Var. Partial Differential Equations., 52:1:199–235, 2015.

Alberto Farina

Monotonicity and symmetry of solutions to a non-cooperative system of
Gross-Pitaevskii-type

The talk is devoted to the study of the qualitative properties of solutions to the elliptic
system

(P )


−∆u = u− u3 − Λuv2 in RN

−∆v = v − v3 − Λu2v in RN

u, v ≥ 0 in RN ,

where N ≥ 1 and Λ > 1.

This problem arises in the study of two-components Bose-Einstein condensates in the segregation
regime (= coupling parameter Λ > 1).
In particular, we show a (sharp) universal L∞ estimate for any solution of (P ), as well as the
monotonicity and the one-dimensional symmetry of any solution of (P ) satisfying the asymptotic
conditions

u(x′, xN )→ 1 v(x′, xN )→ 0 as xN → +∞,
u(x′, xN )→ 0 v(x′, xN )→ 1 as xN → −∞.

(h∞)

The talk is based on a joint work with Berardino Sciunzi and Nicola Soave.

Yohei Fujishima

Solvability for a semilinear heat equation without the self-similar structure

We study the solvability for a semilinear heat equation

(P)

{
∂tu = ∆u+ f(u), x ∈ RN , t > 0,

u(x, 0) = u0(x) ≥ 0, x ∈ RN ,

where N ≥ 1, f ∈ C1([0,∞)) is a nonnegative increasing function and u0 is a (possibly un-
bounded) nonnegative initial function on RN . In this talk, we consider the case where f is a
general nonlinear term and the equation does not possess the self-similar structure, and study
the local and global in time solvability for (P). To this end, we introduce a generalization of the
self-similar transformation which is well known for a power type semilinear heat equation. Based
on this transformation, we construct a suitable supersolution, which enables us to get a solution
of problem (P).
This talk is based on a joint work with N. Ioku (Ehime University, Japan).

Gabriele Grillo

Nonlinear diffusions of porous medium type on manifolds

We report on recent results concerning the porous medium equation and related evolution
equation posed on negatively curved manifolds. Informally speaking, diffusion is faster on those
manifolds and this corresponds to very different properties of solutions to nonlinear evolution as
well. Among the basic issues discussed we mention basic well-posedness properties, asymptotic
behaviour, global existence versus blow-up and generalizations to fractional evolutions.



Norisuke Ioku

Attainability of the best Sobolev constant in a ball

The best constant in the Sobolev inequality in the whole space is attained by the Aubin–
Talenti function; however, this does not happen in bounded domains because of the break down
of the dilation invariance. In this talk, we investigate a new scale invariant form of the Sobolev
inequality in a ball and show that its best constant is attained by functions of the Aubin–Talenti
type.

Michinori Ishiwata

On global bounds for semilinear heat equation with variable exponent involving
critical Sobolev exponent

In this talk, we are concerned with the existence of time-global bounds for an arbitrary
time-global solutions of semilinear heat equation with variable exponent:

∂tu = ∆u+ u|u|q(·)−2 in Ω× (0, Tm),
u = 0 on ∂Ω× (0, Tm),

u|t=0 = u0 in Ω,

where Ω is a bounded domain in RN and q is a function on Ω satsfiying q(0) = 2∗(:= 2N
N−2 ),

q(x) < 2∗ for x ∈ Ω. If the exponent q(·) is essentially subcritical in the sense of Sobolev, then the
existence of time-global bounds is a standard fact. On the other hand, the existence of bounds is
highly nontrivial for the case where the exponent touches the critical Sobolev exponent as above.
In this talk, we give a recent result which claims the existence of global bounds if the touching
rate of the variable exponent is sufficiently fast.

Hyeonbae Kang

An over-determined problem for confocal ellipsoids

We consider the following over-determined problem: ∆w = k in Ω \D,
∇w = 0 on ∂Ω,
∇w(x) = Ax+ d on ∂D,

where k is a non-zero constant, A is a symmetric matrix, and d is a constant vector. The question
is to show that this problem admits a solution if and only if Ω and D are confocal ellipsoids,
and the foci of ellipsoids are determined by the matrix A. This question was raised in the paper
[H. Kang, H. Lee and S. Sakaguchi, Ann. Sc. Norm. Super. Pisa Cl. Sci. (5) XVI (2016),
1193-1208]. We will discuss about a partial solution when A is isotropic, in which case Ω and D
are concentric balls, connection to the neutral inclusion problem, and a different formulation of
the problem using Newtonian potentials. We will also discuss on recent development on weakly
neutral inclusions. This talk is based on joint work with Xiaofei Li and Shigeru Sakaguchi.



Tatsuki Kawakami

The large diffusion limit for the heat equation
with a dynamical boundary condition

We consider the problem

(P )


ε∂tuε −∆uε = 0, x ∈ Ω, t > 0,

∂tuε + ∂νuε = 0, x ∈ ∂Ω, t > 0,

uε(x, 0) = ϕ(x), x ∈ Ω,

uε(x, 0) = ϕb(x), x ∈ ∂Ω,

where Ω = RN+ := RN−1×R+, N ≥ 2 or Ω = R3\B1(0), ε ∈ (0, 1), ϕ ∈ L∞(Ω) and ϕb ∈ L∞(∂Ω).
For the case where ε = 0, namely the Laplace equation with the homogeneous dynamical bound-
ary condition

(L)


∆u = 0, x ∈ Ω, t > 0,

∂tu+ ∂νu = 0, x ∈ ∂Ω, t > 0,

u(x, 0) = ϕb(x), x ∈ ∂Ω,

it is well known that the problem (L) possesses a unique global-in-time solution for any measur-
able initial data. In this talk we construct a global-in-time solution uε of the problem (P ) and
show that, as ε → 0, it holds that uε → u (in a suitable sense), where u is the solution of the
problem (L). Furthermore, we give the optimal rate of convergence.
This talk is based on several joint works with M. Fila, K. Ishige and J. Lankeit.

Qing Liu

A deterministic game interpretation for fully nonlinear parabolic equations
with dynamic boundary conditions

In this talk, we give a deterministic discrete game-theoretic interpretation for a general class
of fully nonlinear parabolic equations with nonlinear dynamic boundary conditions. It is well
known that the classical Neumann boundary condition for general parabolic or elliptic equations
can be generated by including reflections on the boundary to the interior optimal control or game
interpretations. Our game method can be used to drive general nonlinear dynamic boundary
conditions. We also discuss the fast evolution asymptotics of the game values, which leads us to
the associated elliptic problems.
This talk is based on joint work with Nao Hamamuki at Hokkaido University.

Rolando Magnanini

Mean value properties

Gauss mean value property states that the value of a holomorphic function at any point
equals the mean value of the function on any sphere centered at that point. This property
has been extended to harmonic functions in any Euclidean space and, actually, it characterizes
them. Also, it can be proved that the property characterizes the sphere in some sense. A mean
value property is as well satisfied by solutions of the heat equation, of elliptic and parabolic
equations in divergence form and even of fractional equations. Recently, new interest on mean
value properties has been raised by works on asymptotic mean value properties for certain quasi-
linear operators, such as the game theoretic or homogeneous p-laplacian. They are related to the
so-called p-harmonious functions. In my talk, I will survey some old and recent results, and I
will present new theorems that also entail systems of PDEs such as the Lamé system in elasticity
and corresponding Lamé-harmonic and Lamé-harmonious functions.



Carlo Nitsch

A Talenti comparison principle for elliptic equations
with Robin boundary conditions.

I will present a joint work with Angelo Alvino and Cristina Trombetti in which we gener-
alize the classical Talenti comparison result to Robin boundary conditions. Unlike the Dirichlet
boundary conditions, the estimate is sensitive to the dimension. This is not a technical issue
as we shall see with explicit examples. Also, we give an alternative proof of the Bossel-Daners
inequality (Faber Krahn inequality for the Robin BC) when n = 2.

Shinya Okabe

The p-elastic flow of curves in the plane

In this talk, we consider the L2-gradient flow for the p-elastic energy

Ep(γ) :=
1

p

∫
γ

|κ(s)|p ds,

where γ denotes a planar curve, κ and s are the scalar curvature and the arc length parameter
of γ, and 1 < p <∞. The energy E2(γ) is well known as the elastic energy, and the L2-gradient
flow for E2(γ) has been widely studied in the mathematical literature (e.g., see [3,4,5,6,8,9]).
On the other hand, although the p-elastic energy Ep(γ) is relevant for applications, for instance,
a mathematical model for image processing [1]. the L2-gradient flow for Ep(γ) so called the
p-elastic flow has received so far less attention.

The purpose of this talk is to construct the p-elastic flow for each 1 < p < ∞. In order to
consider initial curve in the energy class, we employ an implicit time discretization method so
called minimizing movements. This talk is based on a joint work with P. Pozzi and G. Wheeler
[7].

[1] T. Chan, A. Marquina and P. Mulet, High-order total varitation-based image restration,
SIAM J. Sci. Comput. 22 (2000), 503–516.

[2] A. Dall’Acqua, T. Laux, C.-C. Lin, P. Pozzi and A. Spener, The elastic flow of curves
on the sphere, Geom. Flows 3 (2018), 1–13.

[3] G. Dziuk, E. Kuwert and R. Schätzle, Evolution of elastic curves in Rn : existence and
computation, SIAM J. Math. Anal. 33 (2002), 1228–1245.

[4] N. Koiso, On the motion of a curve towards elastica, Acta de la Table Ronde de
Géométrie Différentielle, (1996), 403–436, Sémin. Congr. 1, Soc. Math. France,
Paris.

[5] S. Okabe, The motion of elastic planar closed curves under the area-preserving condi-
tion, Indiana Univ. Math. J. 56 (2007), no. 4, 1871–1912.

[6] S. Okabe, The dynamics of elastic closed curves under uniform high pressure, Calc.
Var. Partial Differential Equations 33 (2008), no. 4, 493–521.

[7] S. Okabe, P. Pozzi and G. Wheeler, A gradient flow for the p-elastic energy defined on
closed planar curves, submitted.

[8] A. Polden, Curves and Surfaces of Least Total Curvature And Fourth-Order Flows,
PhD Thesis, University of Tübingen (1996).

[9] Y. Wen, Curve straightening flow deforms closed plane curves with nonzero rotation
number to circles, J. Differential Equations 120 (1995), no. 1, 89–107.

Michiaki Onodera

Hyperbolic solutions to Bernoulli’s free boundary problem

Bernoulli’s free boundary problem is an overdetermined problem in which one seeks an
annular domain such that the capacitary potential satisfies an extra boundary condition. This
problem arises as the Euler-Lagrange equation for minimizing capacity among all subsets of
equal volume in a prescribed container. There exist two different types of solutions: elliptic
and hyperbolic solutions. Elliptic solutions are “stable” solutions and tractable by variational
methods and maximum principles, while hyperbolic solutions are “unstable” solutions of which
the qualitative behaviour is less known. I will present a joint work with Antoine Henrot in



which we show the existence and qualitative behaviour of foliated hyperbolic solutions by a flow
approach.

Futoshi Takahashi

Sharp Hardy-Leray inequalities for curl-free vector fields

We are concerned with the sharp Hardy-Leray inequalities for curl-free vector fields u ∈
C∞0 (RN )N . The result complements the former work by Costin-Maz’ya on the sharp Hardy-
Leray inequalities for the axisymmetric divergence-free vector fields. The sharp Rellich-Leray
inequalities for curl-free vector fields are also shown.
This talk is based on a joint work with N. Hamamoto (Osaka City Univ.).

Susanna Terracini

Liouville type theorems and local behaviour of solutions to
degenerate or singular problems

We consider an equation in divergence form with a singular/degenerate weight

−div(|y|aA(x, y)∇u) = |y|af(x, y) or div(|y|aF (x, y)) ,

Under suitable regularity assumptions for the matrix A and f (resp. F ) we prove Hölder conti-
nuity of solutions and possibly of their derivatives up to order two or more (Schauder estimates).
In addition, we show stability of the C0,α and C1,α a priori bounds for approximating problems
in the form

−div((ε2 + y2)aA(x, y)∇u) = (ε2 + y2)af(x, y) or div((ε2 + y2)aF (x, y))

as ε → 0. Finally, we derive C0,α and C1,α bounds for inhomogenous Neumann boundary
problems as well. Our method is based upon blow-up and appropriate Liouville type theorems.

[1] Yannick Sire, Susanna Terracini and Stefano Vita, Liouville type theorems and local be-
haviour of solutions to degenerate or singular problems part I: even solutions. Preprint
2019

[2] Yannick Sire, Susanna Terracini and Stefano Vita, Liouville type theorems and local be-
haviour of solutions to degenerate or singular problems part II: odd solutions. Preprint
2019

Sebastian Schwarzacher

Lipschitz truncations and its applications to PDEs

I will present some recent existence and regularity results that are built upon the so called
Lipschitz truncation method. The Lipschitz truncation method (first introduced by Acerbi and
Fusco in the 80s) allows to approximate a Sobolev function by Lipschitz continuous functions,
by modifying the function only on a small set; i.e. on some level set of the maximal operator
of the gradient. This method has been proven very useful for PDEs. In my talk I will focus on
parabolic Lipschitz truncations in the case when the time derivative is only in a negative Sobolev
space. The talk is related to results achieved in collaboration with M. Bulicek, J. Burczak, L.
Diening, B. Stroffolini and A. Verde.



Hidemitsu Wadade

On a maximizing problem for the Moser-Trudinger type inequality
with inhomogeneous constraints

In this talk, we consider the existence or non-existence of a maximizer for the Moser-
Trudinger type inequality in RN of the form :

DN,α(a, b) := sup
u∈W 1,N (RN ), ‖∇u‖a

LN (RN )
+‖u‖b

LN (RN )
=1

∫
RN

ΦN

(
α|u|

N
N−1

)
dx,

where N ≥ 2, a, b > 0, α ∈ (0, αN ], ΦN (t) := et−
∑N−2
j=0

tj

j! , αN := Nω
1/(N−1)
N−1 and ωN−1 denotes

the surface area of the unit ball in RN . We show the existence of the threshold α∗ = α∗(a, b,N) ∈
[0, αN ] such that DN,α(a, b) is not attained if α ∈ (0, α∗), while is attained if α ∈ (α∗, αN ). We
also provide the conditions on (a, b) such that the inequality α∗ ∈ (0, αN ) holds. In their
proofs, we analyze the behavior of a maximizing sequence of DN,α(a, b) to exclude the vanishing
phenomenon which causes a non-compactness of the functional. This result is a joint work with
Prof. Norihisa Ikoma in Keio University and Prof. Michinori Ishiwata in Osaka University, which is
the sequel of the works in Ishiwata, Math.Ann.(2011), Ruf, J.Funct.Anal.(2005), Li-Ruf, Indiana

Univ.Math.J.(2008) and do Ó-Sani-Tarsi, Commun.Contemp.Math.(2016).



Short talks



Angela Alberico

Fully anisotropic elliptic problems with minimally integrable data

We investigate nonlinear elliptic Dirichlet problems whose growth is driven by a general
anisotropic N -function, which is not necessarily of power type and need not satisfy the ∆2 nor
the ∇2-condition. Fully anisotropic, non-reflexive Orlicz-Sobolev spaces provide a natural func-
tional framework associated with these problems. Minimal integrability assumptions are detected
on the datum on the right-hand side of the equation ensuring existence and uniqueness of weak
solutions. When merely integrable, or even measure, data are allowed, existence of suitably fur-
ther generalized solutions – in the approximable sense – is established. Their maximal regularity
in Marcinkiewicz–type spaces is exhibited as well. Uniqueness of approximable solutions is also
proved in case of L1–data.

Chiara Bianchini

A quantitative isoperimetric inequality in the plane

The purpose of quantitative isoperimetric inequalities is to quantify the distance that a set D
has from a ball of the same measure, in terms of the so called isoperimetric deficit δ(D), so that
a quantitative isoperimetric inequality reads as dk(D) ≤ Cδ(D), where d is a suitable distance
which measures the “asymmetry” of the set D. In this talk we will consider as distance d both the
Fraenkel asymmetry and the barycentric asymmetry and we will investigate the corresponding
shape optimization problems.
This is a joint work with G. Croce and A. Henrot.

Francesco Chiacchio

Some isoperimetric inequalities with respect to monomial weights

In the framework of the ”Manifolds with density” we will discuss the isoperimetric problem
for a two-parameter family of monomial weights. In particular we will consider the case when
volume and perimeter carry two different densities.
Joint works with: A. Alvino, F. Brock, A. Mercaldo, M. R. Posteraro.

Noboru Chikami

Well-posedness and stability for Hardy-Hénon parabolic equations

We are concerned with a singular semilinear parabolic equation

(HH)

{
∂tu−∆u = a| · |−γ |u|α−1u,

u|t=0 = u0,

where u : R+ × Rd → R is the unknown, (t, x) ∈ R+ × Rd \ {0}, d ≥ 1, a ∈ R, α > 0 and
0 < γ < min{2, d} with initial data u0.

In this talk, we deal with the case γ > 0. Well-posedness and stability of the integral equation
corresponding to Equation (HH) are considered in critical Besov spaces. As a byproduct of the
result of well-posedness, the existence of small self-similar solutions is shown.



Alessio Falocchi

On the first frequency of nonhomogeneous partially hinged plates

We consider a rectangular thin plate hinged at two opposite edges and free on the remaining
two: this structural element well describes decks of footbridges and suspension bridges. The
dynamical properties of the plate are influenced by the spectrum of the associated eingenvalue
problem. In order to improve the stability of the plate, it seems reasonable to place a certain
amount of stiffening material in appropriate regions. A possible way to locate such reinforcements
is to study the eigenvalue problem associated, introducing a weight coefficient inside the equation.
Therefore, we study the corresponding weighted problem, focusing on the first eigenvalue and
on its minimization in terms of the weight. We prove the existence of minimizing weights inside
special classes and we describe them with the corresponding eigenfunctions, including some
numerical results as a complement of the theoretical analysis. Moreover, we prove a positivity
preserving property for a one dimensional fourth order problem, coming from a suitable Fourier
decomposition of solutions to the plate problem.
Based on a joint work with E. Berchio, A. Ferrero and D. Ganguly.

Filomena Feo

Logarithmic Sobolev inequalities with monomial weights

It is well-known that Euclidean Logarithmic Sobolev inequalities can be derived from Sobolev
one (see [1]). Following this idea, we derive some Lp (Euclidean) Logarithmic Sobolev inequal-
ity with the monomial weights starting from a suitable weighted Sobolev inequality, which is
contained in [2]. In this framework the product structure of both the Euclidean space and the
weight is essential. When p = 2 the obtained inequality is sharp. Indeed in the used method the
asymptotic behaviour of the involved constant is essential. Some applications and some derived
inequalities are also considered.
This talk is based on a joint work with F. Takahashi.

[1] W. Beckner, and M. Pearson: On sharp Sobolev embedding and the logarithmic Sobolev
inequalitiy, Bull. London Math. Soc., 30 (1998), 80-84.

[2] Cabre-RosOton X. Cabré, and X. Ros-Oton: Sobolev and isoperimetric inequalities with
monomial weights, J. Differential Equations, 255 (2013), 4312-4336.

Giuseppe Floridia

Inverse coefficient problems for a transport equation

In this talk we consider the transport equation

∂tu(x, t) + (H(x) · ∇u(x, t)) + p(x)u(x, t) = 0 in Ω× (0, T ),

where Ω ⊂ Rn is a bounded domain, and we introduce two inverse problems which consist of de-
termining a vector-valued function H(x) or a real-valued function p(x) by initial values and data
on a subboundary of Ω. In [2] we obtain the conditional stability of Hölder type in a subdomain
D provided that the outward normal component of H(x) is positive on ∂D ∩ ∂Ω. The main tool
is a suitable local Carleman estimate where the weight function depends on H (see also [1], [3]
and [4]).
This is a joint work with Piermarco Cannarsa (Università di Roma “Tor Vergata”, Italy), Fikret
Gölgeleyen (Zonguldak Bulent Ecevit University, Turkey) and Masahiro Yamamoto (The Uni-
versity of Tokyo, Japan).



Kentaro Fujie

New energy-like functional in fully parabolic systems of chemotaxis

We mainly deal with the fully parabolic 1d chemotaxis system with logarithmic diffusion and
establish a new Lyapunov-like functional associated to the system. In light of this new energy
estimate, we prove that the above mentioned nonlinearity, despite being a natural candidate,
is not critical. It means that for such a diffusion any initial condition, independently on the
magnitude of mass, generates global-in-time and bounded solution. Moreover I will discuss the
situation in higher dimensional chemorepulsion system.
This talk is based on a recent joint project with Tomasz Cieślak.

Maurizio Garrione

Beams with intermediate piers: spectral theory and nonlinear evolution problems

We study nonlinear evolution equations for beams with intermediate piers. Since no suitable
functional framework is available, we first prove a complete spectral theorem for the linear
eigenvalue problem, yielding a basis of eigenfunctions enjoying suitable nodal properties. Then,
we use the constructed basis in order to make some qualitative considerations on the solutions of
different fourth-order nonlinear evolution problems (possibly with nonlocal effects) motivated by
the dynamics of suspension bridges. We finally find an optimal placement of the piers in terms
of linear stability.
Joint work with Filippo Gazzola (Dipartimento di Matematica, Politecnico di Milano).

Shoichi Hasegawa

Separation phenomena of radial solutions to weigted semilinear elliptic equations

We devote this talk to discussing separation property of radial solutions to weighted semi-
linear elliptic equations. We consider the following Hénon-type equation:

(1) −∆u = K(|x|)|u|p−1u in RN ,

where N ≥ 3, and p > 1. In , we assume that K : R → R satisfies K ∈ C((0,∞)), K > 0
in (0,∞), and rK(r) ∈ L1((0, 1)), where r = |x|. Then it is known that for each α > 0, the
equation has a unique radial solution uα = uα(r) with uα(0) = α. Moreover, for ` > −2,
we denote by ps(N, `) and pJL(N, `) the Sobolev type exponent and the Joseph-Lundgren type
exponent, respectively, where ps(N, `) < pJL(N, `).

Separation and intersection properties of radial solutions to were firstly studied in the case
K(|x|) = |x|` with ` > −2 by Wang (1993) and by Liu, Li, Deng (2000). They proved the
following: (i) if p ≥ pJL(N, `), then for any α, β > 0 with α < β, uα < uβ in (0,∞); (ii) if
p ∈ (ps(N, `), pJL(N, `)), then for any α, β > 0 with α 6= β, uα and uβ intersect infinitely many
times in (0,∞). Thus, pJL(N, `) is the critical exponent on separation property of radial solutions
to . For a more general function K = K(|x|), separation phenomena of radial solutions have
been researched by Bae, and Chang (2002), Bae (2003), Deng, Li, Yang (2012), and so on. In
particular, Bae and Naito (2014) also showed the existence of the critical exponent on separation
property of radial solutions to if there exists ` > −2 such that limr→∞ r−`K(r) = k∞ ∈ (0,∞),
and if limr→0 r

2K(r) = 0. Then it is a natural question whether the equation has a critical
exponent on separation property of radial solutions when K satisfies

(2) lim
r→∞

r2K(r) = k∞ ∈ [0,∞).

A typical case of is K(r) = (1 + r2)−1, which denotes the weight of the Matukuma’s equation.
In this talk, in the case of , we study separation property of radial solutions to . We obtain

the following result:

Theorem 1. Assume that K satisfies (2) and K(0) < +∞. Let p > 1. Then there exists
α∗ ∈ (0,∞] such that for any α, β ∈ [0, α∗) with α 6= β, uα and uβ cannot intersect each other
in (0,∞).



Therefore, there exists no critical exponent on separation property of radial solutions to (1),
when K satisfies (2) and K(0) < +∞. Applying stability of radial solutions, we shall obtain
Theorem 1. We also state other results on separation property and stability of radial solutions
to (1).

Takashi Kagaya

PConvergence of the Allen-Cahn equation with a zero Neumann
boundary condition on non-convex domains

In this talk, we discuss the global existence of Brakke’s mean curvature flow with a generalized
right angle condition in fixed bounded domain, which is a measure-theoretic weak solution to the
motion of hyper-surface by its mean curvature. In order to construct the weak solution, we apply
the singular limit theory to the Allen-Cahn equation with a homogeneous Neumann boundary
condition. In this problem, we have to prove that the discrepancy function converges to zero in
L1, and some estimates in this step depend on the shape of the domain. Therefore, we consider
the existence theory in the case that the domain is not necessarily convex to extend a known
result with the convexity assumption on the domain by Mizuno and Tonegawa (2015).

Taiga Kumagai

On some singular perturbation problem for nonconvex Hamilton-Jacobi equations

We consider the Dirichlet problem for Hamilton-Jacobi equations with large Hamiltonian
drift terms. When the Hamiltonian in the equation is convex and its solution satisfies the
boundary condition in the classical sense, the speaker established the convergence of solutions
of the problem and identify the limit of the solutions as the solution of systems of ordinary
differential equations on a graph. In this talk, we treat the boundary condition in the viscosity
sense and prove the similar convergence result when the Hamiltonian is not convex.
This is a joint work with Hitoshi Ishii (Tsuda University).

Matteo Muratori

Nonlinear diffusion equations of fast-diffusion type and relations
with stochastic completeness

We prove that the mass conservation property for the heat flow on a complete Riemannian
manifold M , namely stochastic completeness, is equivalent to uniqueness of nonnegative bounded
solutions for a class of nonlinear evolution equations of fast diffusion type. Such a connection was
well known in the pure linear case only, i.e. for the heat equation itself. Here we consider equations
of the type of ut = ∆φ(u), where φ is any nonnegative, concave, increasing function, C1 outside
the origin and with φ(0) = 0. We provide optimal criteria for uniqueness/nonuniqueness of
nonnegative bounded (distributional) solutions starting from nonnegative bounded initial data
u0. Existence/nonexistence of nontrivial nonnegative bounded solutions W to the associated
semilinear elliptic equation ∆W = φ−1(W ) on M is also discussed, since it is strictly related to
the uniqueness/nonuniquness issue. In particular our results apply to the fast diffusion equation
ut = ∆um, m ∈ (0, 1), and they show that there is a large class of manifolds where uniqueness
of bounded solutions fails. This is in sharp contrast with the Euclidean case, where existence
and uniqueness holds for merely L1

loc initial data (and solutions), due to the theory developed
by Herrero and Pierre in the ’80s.
The talk is based on a joint work with G. Grillo and K. Ishige.



Daisuke Naimen

Blow-up analysis for nodal radial solutions in
Trudinger-Moser critical equations in R2

We study the asymptotic behaviour of low energy nodal radial solutions as the growth rate
of the nonlinearity goes to a threshold between the existence and nonexistence of nodal radial
solutions. The solution exhibits a multiple concentration behaviour together with a convergence
to the least energy solution of a critical problem. We prove that the asymptotic profile of each
concentration part, with an appropriate scaling, is given by the classical Liouville equation in
R2. Lastly we also give some recent remarks on this result.
This talk is based on a joint work with Massimo Grossi at Sapienza University of Rome.

Giorgio Poggesi

Symmetry and stability for some problems in PDEs

Alexandrov’s Soap Bubble Theorem states that a compact hypersurface embedded in RN
with constant mean curvature must be a sphere.

Serrin’s symmetry result for the torsional rigidity states that the overdetermined boundary
value problem

∆u = N in Ω, u = 0 on Γ,

uν = R on Γ,

admits a solution for some positive constant R if and only if Ω is a ball of radius R and, up to
translations, u(x) = (|x|2−R2)/2. Here, Ω ⊂ RN is a bounded domain, Γ denotes its boundary,
and uν is the outward normal derivative of u on Γ.
In this talk, we present two integral identities giving new elegant proofs of those two pioneering
symmetry results. Then, we use those identities to obtain stability estimates for the spherical
configuration.
We also deal with symmetry and stability for other related problems.
The results presented are based on the works listed below.

[1] R. Magnanini and G. Poggesi, On the stability for Alexandrov’s Soap Bubble theorem,
to appear in J. Anal. Math., preprint (2016) arxiv:1610.07036.

[2] R. Magnanini and G. Poggesi, Serrin’s problem and Alexandrov’s Soap Bubble Theorem:
stability via integral identities, to appear in Indiana Univ. Math. J., preprint (2017)
arxiv:1708.07392.

[3] R. Magnanini and G. Poggesi, Nearly optimal stability for Serrin’s problem and the
Soap Bubble theorem, preprint (2019) arxiv:1903.04823.

[4] G. Poggesi, Radial symmetry for p-harmonic functions in exterior and punctured do-
mains, to appear in Appl. Anal.: Special Issue on Geometric Properties for Parabolic
and Elliptic PDE’s, (electronic form) DOI: 10.1080/00036811.2018.1460819, preprint
(2018) arxiv:1801.07105.

[4] G. Poggesi, The Soap Bubble Theorem and Serrin’s problem: quantitative symmetry,
PhD Thesis, preprint (2019) arxiv:1902.08584.

Megumi Sano

A limiting case of Hardy type inequalities via extrapolation

The classical Hardy inequality holds in Sobolev spaces W 1,p
0 when 1 ≤ p < N . In the limiting

case where p = N , it is known that by adding a logarithmic function to the Hardy potential,

some Hardy type inequality which is called the critical Hardy inequality holds in W 1,N
0 . In this

talk, in order to find a reason why the logarithmic function appears at the potential, we derive
the logarithmic function from the form of the classical Hardy inequalities with the best constants
by a suitable limiting procedure as p ↗ N via extrapolation. And we also discuss the higher
order case which is called the Rellich inequality.
This is a joint work with Prof. Sobukawa (Waseda University).



Motohiro Sobajimai

Global existence for a critical weakly coupled parabolic system
in 2d-exterior domain

In this talk we consider the initial-boundary value problem of the system
∂tu−∆u = vp, ∂tv −∆v = uq inΩ× (0, T )

u = v = 0 in∂Ω× (0, T )

u(0) = u0 ≥ 0, v(0) = v0 ≥ 0 inΩ

in two-dimensional exterior domain, where 1 < q ≤ p <∞. Mainly we consider the critical case
p+1
pq−1 = N

2 = 1. In the N -dimensional whole space case, it is known that in the case p+1
pq−1 = N

2

the system does not have global solutions except u = v = 0. However, we prove that in the case
of two-dimensional exterior domain, a global solution to the system exists when (p, q) 6= (2, 2).

Jin Takahashi

Existence of solutions with time-dependent singular sets
for the heat equation with absorption

We consider the heat equation with a superlinear absorption term ∂tu − ∆u = −up in Rn
and study the existence and nonexistence of nonnegative solutions with an m-dimensional time-
dependent singular set, where n −m ≥ 3. First, we confirm that if p ≥ (n −m)/(n −m − 2),
then there is no singular solution. We next prove that if 1 < p < (n −m)/(n −m − 2), then
there are two types of singular solutions. This talk is based on the results of T. and Yamamoto
(JDE, 2019).
This is a joint work with Professor Hikaru Yamamoto (Tokyo University of Science).

Asuka Takatsu

Equality in the logarithmic Sobolev inequality

It is known that the logarithmic Sobolev inequality holds on positively curved weighted
Riemannian manifolds. Assuming equality holds, we show that the one-dimensional Gaussian
space is necessarily split off, similarly to the rigidity results of Cheng–Zhou on the spectral gap
as well as Morgan on the isoperimetric inequality. The key ingredient of the proof is the needle
decomposition method introduced on Riemannian manifolds by Klartag.
This talk is based on a joint work with Shin-ichi Ohta (Osaka University).
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