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ABSTRACTS



Semilinear elliptic equations with a Hardy potential

Catherine Bandle

University of Basel

Semilinear elliptic equations are perturbed by a Hardy potential depending on the

distance to the boundary. This potential affects the boundary behavior of the solutions.

Either they blow up or they vanish. An additional effect is due to the nonlinear source

term. We shall consider both superlinear and sublinear problems. The first ones give

rise to boundary blow up and the second to dead cores. In this talk we discuss the

existence and uniqueness of various types of solutions. The main tools are the method

of upper and lower solutions and a Phragmen-Lindelof alternative.



Some Trudinger-Moser type inequalities on the whole space and their
(non-)existence of maximizers

Futoshi Takahashi

Osaka City University

In this talk, I will present several Trudinger-Moser type inequalities when the do-

main is the whole space. More precisely, I will talk about (1) weighted Trudinger-Moser

type inequality on the whole space with the full Sobolev norm constraint, (2) fractional

Trudinger-Moser type inequality on the whole real line with the full Sobolev norm con-

straint. Also we discuss the attainability of the supremum related to the inequalities.



Asymptotic behavior of entire solutions for elliptic equations with
exponential nonlinearity

Soohyun Bae

Hanbat National University

In this talk, I discuss the asymptotic behavior of entire solutions for nonlinear el-

liptic equations of exponential type. The asymptotic behavior provides a basic tool in

analyzing the stability and considering the multiplicity.



Direct and inverse bifurcation problems for semilinear equations

Tetsutaro Shibata

Hiroshima University

This talk is concerned with the qualitative properties for direct and inverse bifurca-

tion problems. At first, we study the notion of inverse bifurcation problem for elliptic

equations to understand well the concept of inverse problems. Secondly, we restrict

our attention to the asymptotic properties of bifurcation diagrams for some nonlinear

ordinary differential equations. By the results for the direct problems, we consider a

new inverse bifurcation problem.



An (N − 1)-dimensional convex compact set gives an N -dimensional
traveling front

Masaharu Taniguchi

Okayama University

We study traveling fronts to the Nagumo equation (unbalanced Allen–Cahn equa-

tion) or cooperation-diffusion systems in the N-dimensional Euclidean space for N that

is larger or equals 3. We consider (N−2)-dimensional smooth surfaces as boundaries of

strictly convex compact sets in the (N−1)-dimensional Euclidean space, and define an

equivalence relation between them. We prove that there exists a traveling front asso-

ciated with such a given surface and show its stability. The associated traveling fronts

coincide up to phase transition if and only if the given surfaces satisfy the equivalence

relation.



Coexistence of prey and predator species obtained from finite time
extinction

Yongjung Kim

KAIST

ODE models should be understood as local phenomena. Efforts to obtain global

phenomena from an ODE model is often misleading. In this talk we consider a prey-

predator model which contains a property of finite time extinction. However, we will

see that, if we put this population dynamics in the context of PDE, this finite time

extinction property let the two species coexist in a stable way globally in space. Fur-

thermore, it generates interesting patterns.



Asymptotic behavior and decay estimates of the solutions for a
nonlinear parabolic equation with exponential nonlinearity

Tatsuki Kawakami

Osaka Prefecture University

We consider a nonlinear parabolic equation with an exponential nonlinearity which is

critical with respect to the growth of the nonlinearity and the regularity of the initial

data. Under a smallness assumption for the solution in expL2 sense, we prove the

equivalence of the notions of weak and mild solutions. Furthermore, we derive decay

estimates and the asymptotic behavior for small global-in-time solutions.

These are joint works with G. Furioli, B. Ruf and E. Terraneo.



Serrin type regularity criteria for 3D Navier-Stokes equations

Minkyu Kwak

Chonnam National University

We develop Ladyzhenskaya-Prodi-Serrin type regularity criteria for 3D incompress-

ible Navier-Stokes equations in both a torus and the whole domain. More precisely, for

any N > 0, let wN be the sum of all spectral components of the velocity fields whose

wave numbers |ki| > N for all I = 1, 2, 3. Then we show that the finiteness of the the

Serrin type norm of wN implies the regularity of the flow. The results in a torus is

extended to the whole domain with extra efforts.



On the linear artificial compressible system

Yoshiyuki Kagei

Kyushu University

We consider the stability of stationary solutions of the incompressible Navier-Stokes

equation and the corresponding artifical compressible system. The latter system is

obtained by adding the time derivative of the pressure with a small parameter to the

continuity equation. Both systems have the same sets of stationary solutions and the

incompressible system is obtained from the artificial compressible one in the zero small

parameter limit which is a singular limit. It is shown that if a stationary solution is

stable as a solution of the incompressible Navier-Stokes equation and satisfies some

smallness condition, then the stationary solution is also stable as a solution of the

artificial compressible system. This talk is based on a joint work with Prof. Takaaki

Nishida (Kyoto Univ.) and Ms. Yuka Teramoto (Kyushu Univ.).



Nonlinear Eigen value problems

Ki-Ahm Lee

Seoul National University

In this talk we are going to consider nonlinear eigenvalue problems for nonlinear

partial differential equations. The existence, optimal regularity, and geometric shapes

of eigenfunctions will be discussed with consideration of the longtime behavior of par-

abolic flows. Finally we will discuss Hamilton’s conjecture about the existence of cigar

soliton in Gauss Curvature flow with flat spot, which is a highly nonlinear problems

with non homogeneous forcing term



Existence of solutions for a fractional semilinear parabolic equation
with singular initial data

Kazuhiro Ishige

Tohoku University

In this talk we obtain necessary conditions and sufficient conditions on the initial

data for the solvability of the Cauchy problem

∂tu+ (−∆)
θ
2u = up, x ∈ RN , t > 0, u(0) = µ ≥ 0 in RN ,

where N ≥ 1, 0 < θ ≤ 2, p > 1 and µ is a Radon measure or a measurable function

in RN . Our conditions lead optimal estimates of the life span of the solution with µ

behaving like λ|x|−A (A > 0) at the space infinity, as λ → +0. This is a joint work

with Mr. Hisa in Tohoku University.



Arithmetic properties of eigenfunctions of the one-dimensional
p-Laplacian

Shingo Takeuchi

Shibaura Institute of Technology

There are a lot of works in which the eigenfunctions of the one-dimensional p-

Laplacian are used to study the bifurcation and the oscillation problems. However,

considering they are generalizations of the classical trigonometric functions, its arith-

metic properties are almost unknown. In this talk, we apply the eigenfunctions to

express the generalized complete elliptic integrals in Legendre’s form and give an al-

ternative proof of Elliott’s identity, which includes the famous Legendre’s relation.



On semipositone p-Laplacian problems

Inbo Sim

University of Ulsan

In this talk, firstly, I introduce a brief history of semipositone problems. Secondly,

I give existence and uniqueness results of positive radial solutions for sublinear and

superlinear semipositone p-Laplacian problems on the exterior of a ball. Lastly, I

prove the existence of ground state positive solution to a Brezis-Nirenberg type critical

semipositone p-Laplacian problem. This is based on joint works with Morris, Shivaji,

Son and Perera.



On the compactness of the embedding H1
0(Ω) ↪→ Lp(·)

Michinori Ishiwata

Osaka University

In this talk, we are concerned with the compactness of the embedding

(S) H1
0 (Ω) ↪→ Lp(·)(Ω),

where Ω is a bounded domain in RN with N ≥ 3 and p(·) is a function called a variable

exponent satisfying p(0) = 2∗ = 2N
N−2

, p(·) ≤ 2∗ in Ω \ {0}.
It is well known that the embedding (S) is continuous but fails to be compact if

p(·) ≡ 2∗ due to the action of the dilation

Dλ : u(x) 7→ Dλu(x) := λ
N−2

2 u(λx)

for λ > 0.

In an interesting paper [1], Kurata-Shioji discussed the restoration of the compact-

ness of the above embedding by assuming p(·) < 2∗ in Ω \ {0}. More precisely, they

gave a decay condition on 2∗ − p(x) as |x| → 0 which assures the compactness and the

noncompactess of (S). In this talk, we extend their result and give an “almost necessary

and sufficient” condition on the decay rate of 2∗ − p(x) as |x| → 0 which assures the

compactness of (S). Our approach is based on the profile-decomposition of bounded

sequences in H1
0 together with the scaling argument.

This is a joint work with Yohei Toyota (Osaka univ.).
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Two positive solutions of a Kirchhoff type elliptic problem with critical
nonlinearity in high dimension

Daisuke Naimen

Muroran Institute of Technology



Uniqueness of positive solutions of Brezis-Nirenberg problems on the
hyperbolic space

Naoki Shioji

Yokohama National University

In this talk, we study the uniqueness of positive solutions of

∆Hnφ+ λφ+ φp = 0

on the n-dimensional hyperbolic space Hn, where n ∈ N with n ≥ 2, ∆Hn is the

Laplace-Beltrami operator on Hn, λ ≤ (n − 1)2/4, 1 < p < ∞ in the case n = 2 and

1 < p ≤ (n+2)/(n− 2) in the case n ≥ 3. In particular, in the case n = 2, we improve

Mancini and Sandeep’s uniqueness result in [1].
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