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Traveling spots of the singular limit problems of
FitzHugh-Nagumo equations
Hirokazu Ninomiya (Meiji University)
Abstract. In this talk, we consider traveling spots observed in two-dimensional excitable
media. First, we introduce the singular limit problem of the FitzHugh-Nagumo equations.
Then we show the existence of the traveling spot including the front and the back. This
work is based on a joint work with Y.-Y. Chen and Y. Kohsaka.

Classiﬁcation of the Entire Radial Self-Dual Solutions
to Non-Abelian Chern-Simons Systems
Hsin-Yuan Huang
National Sun Yat-sen University, Taiwan, ROC
hyhuang@math.nsysu.edu.tw
In this talk, we consider the the entire radial self-dual solutions to nonAbelian Chern-Simons Systems
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where Ni ≥ 0, i = 1, 2 and K = (aij ) is a 2 × 2 matrix satisfying a11 , a22 > 0,
a12 , a21 < 0 and a11 a22 − a12 a21 > 0. This system is motivated by the
the relativistic non-Abelian Chern-Simons model, Lozano-Marqués-MorenoSchaposnik model of bosonic sector of N = 2 supersymmetric Chern-SimonsHiggs theory, and Gudnason model of N = 2 supersymmetric Yang-MillsChern-Simons-Higgs theory. Understanding the structure of entire radial
solutions is one of fundamental issues for the system of nonlinear equations.
We prove that any entire radial solutions of (1) must be one of topological, non-topological and mixed type solutions, and completely classify the
asymptotic behaviors at inﬁnity of these solutions. As an application of this
classiﬁcation, we prove that the two components u and v have intersection
at most ﬁnite times. This is joint work with Professor Chang-Shou Lin.

On some two phase problems with compressible and
incompressible viscous ﬂuid ﬂow.
Yoshihiro Shibata (Waseda univ. Dept. Math. and RISE)
Abstract. In this talk, I will talk about some unique solvability of evolution of compressible and incompressible ﬂuids separated by a closed interface without surface tension. The
key step is to prove the existence of R-bounded solution operator to the linearized problem. Then, we can drive the maximal Lp -Lq regularity and the generation of analytic
semigroup for the linearized problem. Especially, in a bounded domain, we can show
the exponential stability of our linearized problem. Thus, we can show a local in time
existence of two phase problem for the compressible and incompressible viscous ﬂuid ﬂow
in time Lp and space Lq framework under the Lagrangian coordinate. And also, we have
a global in time existence theorem for some small initial velocity in a bounded container.

ጰܻۡ (Tai Peng Tsai)
Title:
Forward Discretely Self-Similar Solutions of the 3D Incompressible
Navier-Stokes Equations
Abstract:
Extending the work of Jia and Sverak on self-similar solutions of the
Navier-Stokes equations, we show the existence of large, forward,
discretely self-similar (DSS) solutions for DSS initial data $u_0$ with
factor $\lambda$, assuming either the DSS factor $\lambda$ is
sufficiently close to 1 according to the Holder norm of $u_0$, or if $u_0$
is axisymmetric with no swirl. I will also discuss their relevance to the
uniqueness problem, and my joint work with D. Chae on the
corresponding existence problem of DSS solutions for Euler equations.

Nonstationary ﬂows of micropolar ﬂuids with the
spin-vortex interaction boundary conditions
Kei Matsuura (Waseda University)
Abstract. Micropolar ﬂuid model is one of generalizations of the classical Navier-Stokes
model. In this model the microstructure of the ﬂuid is taken into account. The eﬀect
of microstructure is treated as the average ﬁeld of the microrotation. In this talk, we
will show some results concerning the incompressible microplolar ﬂuid ﬂows in smooth
bounded domains with the spin-vortex interaction boundary conditions.

On a ﬁve-component Gierer-Meinhardt system
with saturation
Kazuhiro Kurata (Tokyo Metropolitan University)
Abstract. Inspired by the recent work of J. Wei and M. Winter, we will consider a ﬁvecomponent Gierer-Meinhardt system with saturation, which has a long range activation
eﬀect. This system whose components are two activators, one inhibitor and two lateral
activators, was proposed by Gierer-Meinhardt in 1980 to explain the phenomenon of
mutual exclusion of two activators. Recently, Wei and Winter studied the stationary
problem for this system in one dimensional case and proved the existence and stability
of mutually exclusive spikes which are located in diﬀerent positions. In this talk, as a
ﬁrst step to study this system in higher dimensional case, also including saturation eﬀect,
we present our recent results on several a prori estimates of stationary solutions to the
ﬁve-component Gierer-Meinhardt system with saturation and its application to the study
of the parameter range of non-existence of non-constant sataionary solutions. This is a
joint work with Satoshi Takaku (Tokyo Metropolitan University).

ֆܱᗶ (Chang- Hong Wu)
Title:
Spreading speed and traveling waves for a two-species weak competition
system with free boundary
Abstract:
In this talk, we will discuss a Lotka-volterra type competition model with
free boundary in one-dimensional habitat.
Based on the comparison principle for free boundary problems, we
provide some estimates of the spreading
speed. Also, we deal with traveling wave solutions for the same model
and show that there
exists a traveling wave solution. This talk is based on a joint work with
Jong-Shenq Guo.

Bifurcation structure of stationary solutions of the
Lotka-Volterra competition model
with diﬀusion and advection
Kosuke Kuto (The University of Electro-Communications)
Abstract. This talk is concerned with the Neumann problem of a stationary LotkaVolterra competition system with diﬀusion and advection. First we give suﬃcient conditions of the existence/nonexistence of nonconstant solutions. Next we derive a shadow
system of the model as both diﬀusion and advection of one of the species tend to inﬁnity. The shadow system can be reduced to a semilinear elliptic equation with nonlocal
constraint. For the simpliﬁed 1D case, the bifurcation structure of nonconstant solutions
of the shadow system can be classiﬁed according to the coeﬃcients. For example, this
structure involves a simple curve of nonconstant solutions which connects two diﬀerent
singularly perturbed states (boundary layer solutions and internal layer solutions). This
talk is based on a joint work with Tohru Tsujikawa (University of Miyazaki, Japan).

Multiple points blowup for the two-dimensional
Keller-Segel system
Yukihiro Seki (Tokyo Institute of Technology)
Abstract. We discuss blow-up of solutions to the parabolic-elliptic Keller-Segel system.
It is well-known that if the total mass of cells is initially greater than 8π, then the
corresponding solution blows up in ﬁnite time and has at most a ﬁnite number of blow-up
points. In particular, the blow-up of any radial solution takes places only at the origin.
On the other hand, it has not yet been proven whether or not solutions may actually have
multiple blow-up points. In this talk I will show that, given any positive integer n, we
may construct (non-radial) solutions with exactly n blow-up points. This talk is based
on a joint work with J.J.L.Vel’azquez and Y. Sugiyama.

╎ང (Youngae Lee)
Title:
Asymptotic analysis of solutions of the Chern-Simons $CP(1)$ model
on a torus
Abstract:
In this talk, we consider a nonlinear elliptic equation derived from the
Chern-Simons $CP(1)$ models on a torus.
Recently, it has been known that there might exist nontopological stable
entire solutions in $\RN$ under certain conditions.
In view of this fact, we obtain some global condition of the coefficients
which is necessary for the equivalence result between stable solutions and
topological solution.
Moreover, we also investigate other various bubbling solutions including
mountain pass solutions and analyze the asymptotic behavior of general
solutions on a torus.

Spreading and vanishing behaviors of radially
symmetric solutions in apopulation model
with a free boundary
Yuki Kaneko (Waseda University)
Abstract. We discuss free boundary problems for diﬀusion equations modeling the
spreading of new or invasive species, where unknown functions are population density
and a spreading front of the species. These problems in multi-dimensions have been
studied by Du-Guo (2011, 2012) when a nonlinear function in the diﬀusion equation is a
logistic type. In this talk, we will search for radially symmetric solutions of the problem
for general reaction-diﬀusion equations in a multi-dimensional ball or annulus, and study
detailed behaviors of spreading and vanishing in large time.

DEAD-CORE RATES FOR A PARABOLIC EQUATION
WITH STRONG ABSORPTION
JONG-SHENQ GUO

We study the dead-core rates for the initial boundary value problem of various parabolic
equations with strong absorption. Unlike in many other related problems of singularity
formation, we show that the temporal rate of formation of the dead-core is not self-similar
for both heat and fast diﬀusion equations. The proofs rely on self-similar variables and
require a delicate use of the Zelenyak method. Moreover, we give some initial data so that
the dead-core rate is self-similar for the case of slow diﬀusion. Some open problems shall
also be given.
This talk is based on joint works with Xinfu Chen, Bei Hu, Chia-Tung Ling and Philippe
Souplet.
Department of Mathematics, Tamkang University, New Taipei City, Taiwan
E-mail address: jsguo@mail.tku.edu.tw

A priori estimates for Keller-Segel systems
Tomomi Yokota (Tokyo University of Science)
Abstract. In this talk we present how to derive a priori estimates for solutions to several
kinds of Keller-Segel systems. More precisely, we deal with the following estimates for
respective systems:
• Lp -estimates for degenerate parabolic-parabolic Keller-Segel systems on the whole
space.
• Energy estimates for degenerate parabolic-parabolic Keller-Segel systems on bounded
domains.
• Uniform-in-time Lp -estimates for parabolic-elliptic Keller-Segel systems with signaldependent sensitivity.
These estimates yield some new results on the global existence of solutions to respective systems. These are mainly based on joint works with Sachiko Ishida, Takashi Ono,
Kentarou Fujie and Michael Winkler.

Removability of time-dependent singularities
in the heat equation
Jin Takahashi (Tokyo Institute of Technology, M2)
Abstract. In this talk we discuss solutions of the linear heat equation with timedependent singularities. First, we show that if a singularity is weaker than the order
of the fundamental solution of the Laplace equation, then it is removable. Next, we give
an example of a non-removable singularity, which implies the optimality of the condition
for removability. We also discuss asymptotics of such non-removable singularities. This
is a joint work with Eiji Yanagida (Tokyo Institute of Technology).

The global existence for some double-diﬀusive
convection system with the Homogeneous Neumann
boundary condition
Shun Uchida (Waseda University)
Abstract. We consider the initial boundary value problem and the time periodic problem
of a system which describes the double-diﬀusive convection phenomenon between the
temparature and the concentration of a solute. For the homogeneous Dirichlet boundary
condition, the global existence of these problems is already established. The arguments of
proofs rely on the theory of the non-monotone perturbations for subdiﬀerential operators.
However, the lack of the coercivity of the Laplacian with the Neumann boundary condition
causes some diﬃculties in this procedure. Especially for the time periodic problem, we
need to introduce some approximation procedures for this system with two approximation
parameters.

݅ϼৎ (Tai-Chia Lin)
Title:
Multiple solutions of steady state PNP-steric systems
Abstract:
The Poisson-Nernst-Planck (PNP) system is an important model to
describe ion transport in ionic liquids having many applications in
biology, chemistry and physics. The model works well for dilute
electrolytes but it should be modified when ionic size effects are
considered for crowded ions. This motivates us to study PNP systems
with steric effects, called PNP-steric systems. We prove that there are
multiple solutions of steady state PNP-steric systems which describe
three species ions (two cations and one anion) and one positive constant
permanent charge. Our results may be related to the gating and selectivity
of ion channels.

A free boundary problem describing cell motility
Harunori Monobe (Meiji University)
Abstract. In this talk, we study a free boundary problem related to cell motility and consider the existence and behavior of global-in-time solutions for the free boundary problem
under some boundary conditions. In particular, we consider the behavior of sphericallysymmetric solutions and the existence of traveling wave solutions in two-dimensional
space. The key point in this analysis is to ﬁnd an interaction of coeﬃcients which helps
us to obtain a priori estimate of the area of time-dependent domains.
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Ј (Chueh-Hsin Chang)
Title :
On the direct and inverse scattering analysis of Camassa-Holm equation
Abstract:
Physical details of Camassa--Holm (CH) equation that are difficult to get
in space-time simulation are explored by solving the Lax pair equations
within the direct and inverse scattering analysis context.
In the spectral analysis of time-independent Lax equation, both of the
continuous and discrete spectrum cases for the initial condition under
current investigation are analytically derived. The scattering data derived
from the direct scattering transform for the non-reflectionless case are
discussed in detail from the physical viewpoint in spectral domain. The
evolution of the resulting scattering data in time through the other linear
Lax equation and then its inverse scattering transform by
Gel'fand-Levitan-Marchenko integral equation is revealed numerically
based on an observation by A. Constantin and J. Lenells in J. Nonlinear
Math. Phys. 10 (2003), 252-255.

G.Hoshino and T.Ozawa
Title
Analytic smoothing eﬀect for nonlinear Schrödinger equation with quintic nonlinearity
Abstract
We prove the global existence of analytic solutions to nonlinear Schroödinger
equation with quintic nonlinearity in n space dimensions for suﬃciently small
Cauchy data with exponential decay. The smallness assumption on the data is
imposed in terms of the critical Sobolev space Ḣ n/2−1/2 . Moreover, a characterization of some class of analytic functions is given.

Well-posedness for the Cauchy problem of
a system of semirelativistic equations
Kazumasa Fujiwara, Shuji Machihara, Tohru Ozawa
We study time local and global well-posedness of the following Cauchy problem for a system of semirelativistic equations
⎧
√
2
⎪
⎨ i∂t u + √ m − Δ u = λuv,
(1)
i∂t v − M 2 − Δ v = μu2 ,
⎪
⎩
(u(0), v(0)) = (u0 , v0 ),
where u, v are complex valued functions of (t, x) ∈ R × R, ∂t = ∂/∂t, m, M ∈ R,
λ, μ ∈ C, Δ = ∂x2 = (∂/∂x)2 is the Laplacian in R, and u is the complex
conjugate of u.
Semirelativistic equations with Hartree type nonlinearity are regarded as
models of Boson stars. Borgna and Rial studied the Cauchy problem for a
single semirelativistic equation with cubic nonlinearity in [1] and they proved the
existence of local solutions in H s with s > 1/2, where H s = (1 − Δ)−s/2 L2 (R)
is the usual Sobolev space. The method of proof depends essentially on the
Sobolev embedding H s → L∞ .
In the case where 0 ≤ s ≤ 1/2, however, the method loses its meaning
because the uniform control by H s norm breaks down. Moreover, we remark
that Strichartz type estimates are not suﬃcient for a contraction argument
unless the uniform control by H s norm is available. Therefore, it is natural to
introduce the Bourgain method to study (1) in H s with 0 ≤ s ≤ 1/2.
We state our main results. We introduce notation of the maximal existence
time of solutions. Let s ≥ 0 and let (u0 , v0 ) ∈ H s × H s . Then for any s with
0 ≤ s ≤ s, we deﬁne



T (s ) = sup T > 0 ; (u, v) ∈ C([0, T ]; H s ) is a solution of (1) .
Our results are the following.
Theorem 1
Let s ≥ 0 and let (u0 , v0 ) ∈ H s × H s . Then there exists T > 0 and a unique
pair of solutions (u, v) ∈ C([0, T ], H s × H s ) to (1). Moreover, T (s) = T (0).
Theorem 2
Let λ and μ satisfy λ = cμ with some constant c > 0. Let s ≥ 0. Then the
solutions of Theorem 1 extend globally and satisfy (u, v) ∈ C(R; H s × H s ) ∩
L∞ (R; L2 × L2 ).

We prove Theorem 1 by a contraction argument based on the Bourgain norm
in X s,b deﬁned as


b
 s

s,b
2 2
2
2

τ ± m +ξ
u(τ, ξ) : Lτ Lξ  ,
u : Xm,±  =  ξ
s,b
u : Xm,±
[T0 , T0 + T ]

 u (t, x) = u(t, x) on [T , T + T ] × R,

0
0
 
s,b 
.
= inf u : Xm,±  ;
supp u ⊂ [T0 − 2T, T0 + 2T ] × R

We also use the auxiliary norm in Y s deﬁned as


−1
 s

s
2 1
2 + ξ2
ξ
τ
±
=
m
u
:
L
L
u : Ym,±
ξ τ,

s
u : Ym,±
[T0 , T0 + T ]

= inf

 u (t, x) = u(t, x) on [T0 , T0 + T ] × R,
 
s 
u : Ym,±
;
supp u ⊂ [T0 − 2T, T0 + 2T ] × R



especially for the critical case s = 0. We give several types of bilinear and
trilinear estimates by means of those norms by the method of [3], which are
applied to the arguments of the well-posedness and the persistence of regularity
T (s) = T (0).
Under the constraint λ = cμ, we show the following conservation law of
charge, namely, the conservation law of the L2 norm :
u(t) : L2 2 + cv(t) : L2 2 = u0 : L2 2 + cv0 : L2 2

(2)

for any t ∈ R. For the proof, we apply the argument by one of us [2], which
need not take smooth approximation of solutions. Our proof uses only a weak
0,1/2
0,1/2
× X+ , which makes sense all the
regularity of solutions guaranteed in X−
calculations for (2) on the basis of the trilinear estimates. Then we have the
global existence of the solutions in L2 , and also H s , s > 0, since T (s) = T (0) in
Theorem 1.
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