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MARCH 10 2011 SCHEDULESCHEDULE Min Speaker

WELCOME 09:00 09:20 20  

OPENING 09:20 09:30 10 Kawashima S., Zuazua, E.

CONFERENCE 09:30 10:00 30 Lessard, J-P.

CONFERENCE 10:00 10:30 30 Kagei, Y.

CONFERENCE 10:30 11:00 30 Kobayashi, T.

COFFEE BREAK 11:00 11:30 30

CONFERENCE 11:30 12:00 30 de la Hoz, F.

CONFERENCE 12:00 12:30 30 Lannes, D.

CONFERENCE 12:30 13:00 30 Nakata, Y.

LUNCH 13:00 15:30

CONFERENCE 15:30 16:00 30 Vega, L.

CONFERENCE 16:00 16:30 30 Ersoy, M.

CONFERENCE 16:30 17:00 30 Nakamura, T.

CONFERENCE 17:00 17:30 30 Rivas, Y.

DINNER 20:30  



6

MARCH 11 2011 SCHEDULESCHEDULE Min Speaker

CONFERENCE 09:30 10:00 30 Grigoroscuta, M.

CONFERENCE 10:00 10:30 30 Zuazua, E.

CONFERENCE 10:30 11:00 30 Kurokiba, M.

COFFEE BREAK 11:00 11:30 30

CONFERENCE 11:30 12:00 30 Ueda, Y.

CONFERENCE 12:00 12:30 30 Nishibata, S.

CONCLUSIONS 12:30 13:30 60 ALL



March, 10th !! 9:00 - 9:20
! ! ! Opening

Shuichi KAWASHIMA kawashim@math.kyushu-u.ac.jp

Enrique ZUAZUA zuazua@bcamath.org 

Welcome of the organizers
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March, 10th !! 9:30 - 10:00
! Curse of dimensionality free validating methods for PDEs

Jean-Philippe LESSARD lessard@bcamath.org  

Abstract:

Computing numerical approximations of high-dimensional PDEs is affected by the so-called 
curse of dimensionality. In other words, given a fixed grid size, the number of required spatial 
discretization points to realize that size increases exponentially as the dimension of the domain 
grows. As a result, scientists are constantly developing efficient algorithms in order to reduce 
the computational cost involved in computing approximate solutions of high-dimensional 
problems. However, when done at the frontiers of computability, the numerical outputs 
resulting from these algorithms may be extremely hard to validate. In order to address this 
fundamental issue in the context of high-dimensional PDEs, we introduce in this talk a 
computational method that allows on the one hand producing rigorous mathematical theorems 
regarding the validity of the numerical outputs, while on the other hand having the important 
property that the extra computational cost involved in the proof is not affected by the curse of 
dimensionality. This is joint work with Marcio Gameiro (Universidade de São Paulo).
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March, 10th !! 10:00 - 10:30
! On the stability of parallel flows of the  compressible Navier-Stokes equation

Yoshiyuki KAGEI kagei@math.kyushu-u.ac.jp

Abstract:

We consider a system of equations for a barotropic motion of viscous and compressible fluid in 
an infinite layer of Rn. Under some situations the system has stationary solutions of  parallel 
flows such as the plane Couette flow and Poiseuille flow. We study the stability of the stationary 
flows and show that the stationary flows are asymptotically stable for initial disturbances 
sufficiently small in some L2 Sobolev space if  the Reynolds and Mach numbers are sufficiently 
small. Furthermore, it is shown that the disturbances exhibit a diffusive decay in L2 norm as time 
goes to infinity. We will also discuss stability of time-periodic parallel flows which exist when 
the external force or the boundary data are time-periodic.
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March, 10th !! 10:30 - 11:00
! Weighted estimates of the solutions to the Navier-Stokes equations in  half 
space and perturbed half-space

Takayuki KOBAYASHI kobayasi@ms.saga-u.ac.jp 

Abstract:

We consider the Navier-Stokes equations in !half space and perturbed half-space.  Frohlich, also 
H.O. Bae proved that the Stokes operator generates an analytic semigroup in weighted $L^p$ 
space in half space. We will  show that the Stokes operator generates an analytic semigroup in 
perturbed half-space, and give the weighted $L^p-L^q$ type  estimates of the Stokes semigroup 
in !half space and perturbed half-space. !
Also, we will give the weighted estimates of the solutions to the Navier-Stokes equations. The 
results in this talk were obtained in a joint work with T, Kubo (Tsukuba University, Japan).
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March, 10th !! 11:30 - 12:00
! Singularities in Hydrodinamics

Francisco de la HOZ francisco.delahoz@ehu.es

Abstract:

We describe the structure of singularities developing at the interface between two perfect, inviscid and 
irrotational fluids of densities $\rho_1$ (on bottom) and $\rho_2$ (on top), under the
action of gravity. In the vortex sheet problem, when $\rho_1 = \rho_2$, we study the regularization of the 
Moore singularity in vortex sheets by surface tension, and its dependence on the Weber number.
When $\rho_1 > \rho_2$, we have the water-wave problem for fluids of different densities; and the limit 
when $\rho_2 = 0$ is the so-called classical water-wave problem. Analogously, when $\rho_1 < \rho_2$, we 
have the Rayleigh-Taylor problem for fluids of different densities; and the limit when $\rho_1 = 0$ is the so-
called classical Rayleigh-Taylor problem. We show that both water-wave and Rayleigh-Taylor problems 
develop Moore-type singularities, when both $\rho_1$ and $\rho_2$ are non-zero. For the classical water-
wave problem, we propose and provide evidence of the development of a singularity in the form of a 
logarithmic spiral; for the classical Rayleigh-Taylor problem, we have found no singularities. We also 
discuss the regularizing effects of surface tension.
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March, 10th !! 12:00 - 12:30
! A stability criterion for two fluids interfaces

David LANNES David.Lannes@ens.fr

Abstract:

Two-fluids interfaces are known to be unstable without surface tension because of the 
formation of Kelvin-Helmholtz instabilities. In presence of surface tension, local existence 
results can be proved, but on a time scale that depends a priori dramatically on the surface 
tension coefficient. We will  show that a careful analysis of the formation of Kelvin-Helmholtz 
instabilities allows us to exhibit a stability criterion generalizing the Rayleigh-Taylor criterion in 
the one fluid case, and which can be used to explain many physical observations.
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March, 10th !! 12:30 - 13:00
! Stability analysis of multi-compartment models for cell production systems

Yukihiko NAKATA nakata@bcamath.org

Abstract:

We study two- and three-compartment models of a hierarchical cell production system with 
feedback regulation by the level of mature cells through extracellular signaling molecules. We 
investigate the structure of equilibria with respect to parameters as well as stability properties 
for the equilibria. To interpret the results we adapt the concept of reproduction numbers, which 
is well-known in ecology, to stem cell population dynamics, where to date to our knowledge it is 
unused. In the two-compartment model we show that the positive equilibrium is globally 
asymptotically stable whereever it exists. Thus tissue homeostasis can be reproduced in the two-
compartment model. In the three-compartment model we find that the intermediate stage of 
differentiation is responsible for the emergence of an instability region in the parameter plane. 
Moreover we prove that this region shrinks as the mortality rate for mature cells increases.
This could be interpreted in terms of emergence of malignancies such as cancer or pathological 
situation in haematopoietic system. 
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March, 10th !! 15:30 - 16:00
! Dispersive breakdown for 1d cubic NLS

Luis VEGA luis.vega@ehu.es

Abstract:

I will present some recent work in collaboration with Valeria Banica on 1d cubic NLS. We prove 
that the IVP associated to selfsimilar data is ill posed. This question is related to the study of 
selfsimilar solutions for the binormal flow.
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March, 10th !! 16:00 - 16:30
! A Finite Volume Kinetic (FVK) framework for unsteady mixed flows in non 
uniform closed water pipes.

Mehmet ERSOY mersoy@bcamath.org 

Abstract:

We present a!  kinetic scheme for!  unsteady mixed pressurized  and free surface model. This 
model has a source term depending on both the space variable and the state variable of  the 
system.! 
Using the!  Finite Volume and Kinetic (FVK) framework, we propose!  an approximation of the 
source terms following the principle of interfacial  upwind with a kinetic interpretation. Then, 
several numerical tests are presented.
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March, 10th !! 16:30 - 17:00
! Inflow and outflow problems for compressible viscous  and heat-conductive 
fluid

Tohru NAKAMURA tohru@math.kyushu-u.ac.jp

Abstract:

In this talk, we consider the large-time behavior of solutions to the heat-conductive model for 
compressible viscous fluid in the one-dimensional half space. ! We prescribe the inflow or 
outflow boundary condition under which the convection of fluid occurs at the boundary. !We 
show the existence and asymptotic stability of the stationary solution (boundary layer) under 
the smallness assumptions of the initial perturbation and the strength of the stationary 
solution. The key to proof is to derive the uniform a priori estimates by using the energy method.
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March, 10th !! 17:00 - 17:30
! Isogeometric Analysis: some approximation estimates for NURBS

Judith RIVAS judith.rivas@ehu.es

Abstract:

Isogeometric Analysis (IGA) is a novel technique for the discretization of partial differential 
equations, developed with the aim of improving the connection between numerical simulation 
of physical phenomena and Computer Aided Design (CAD). This is achieved by using the 
geometry provided by CAD and representing the unknown fields in the same basis functions 
used for the geometry, that is, Non-Uniform Rational B-splines (NURBS).
In this talk, some new results on the approximation properties of NURBS will be presented. More 
precisely, we will define a new projection operator into certain 2-dimensional spaces of NURBS 
and give arror estimates in Sobolev norms which are explicit in the three discretization 
parameters: mesh size, h, degree p and regularity k.
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March, 11st ! ! 9:30 - 10:00
! On the numerical performance of a stabilized discontinuous Galerkin-type 
method with plane waves and Lagrange multipliers for Helmholtz problems

Magdalena GRIGOROSCUTA grigoroscuta@bcamath.org

Abstract:
We propose a stabilized discontinuous Galerkin-type method (SDGM) for solving efficiently Helmholtz problems. 
This mixed-hybrid formulation is a two-step procedure. Step 1 consists in solving well-posed problems at the 
element partition level of the computational domain, whereas Step 2 requires the solution of a global system 
whose unknowns are the Lagrange multipliers. The main features of SDGM include: (a) the resulting local 
problems are associated with small positive definite Hermitian matrices that can be solved in parallel, and (b) the 
matrix corresponding to the global linear system arising in Step 2 is Hermitian and positive semi-definite. The 
numerical results obtained in the case of two-dimensional waveguide problems are very promising. They show 
that SDGM is stable and accurate. For example, for the R-7-2 element, SDGM remains stable for a mesh resolution 
with over 1000 elements per wavelength. Moreover, for ka = 400 and using only about 3 elements per 
wavelength, SDGM equipped with element R-11-3 is able to deliver a solution with an accuracy level of 0.6% on 
the relative error. The obtained numerical results  clearly illustrate the potential of SDGM for solving efficiently 
mid- and high-frequency Helmholtz problems.
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March, 11st ! ! 10:00 - 10:30
! Some open problems in PDE control

Enrique ZUAZUA  zuazua@bcamath.org  

Abstract:
The field of PDE control has experienced a great progress  in the last decades, developing new theories and tools 
that have also influenced other disciplines as Inverse Problem and Optimal Design Theories and Numerical 
Analysis. PDE control arises in most applications ranging from classical problems in fluid mechanics or structural 
engineering to modern molecular design experiments. From a mathematical viewpoint the problems arising in 
this field are extremely challenging since the existing theory of existence and uniqueness of solutions and the 
corresponding numerical schemes is insufficient when addressing realistic control problems. Indeed, an efficient 
controller requires of an in depth understanding of how solutions depend on the various parameters of the 
problem (shape of the domain, time of control, coefficients of the equation, location of the controller, 
nonlinearity in the equation,...) In this lecture we shall briefly discuss some important advances and some 
challenging open problems. All of them shear some features. In particular they are simple to state, with a strong 
geometrical flavor, !and very likely hard to solve. We shall discuss in particular.
1.- Optimal design of dampers for wave processes
2.- Sharp observability estimates for heat processes.
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March, 11st ! ! 10:30 - 11:00
! On a nonlinearly perturbed biological system in R2

Masaki KUROKIBA kurokiba@mmm.muroran-it.ac.jp 

Abstract:

We consider the! parabolic-elliptic system! describing chemotactic aggregation, which is a 
perturbation problem for Nagai model. !For Nagai model, Nagai showed that the conjecture!  of 
Childress and Percus! concerning n=2 is true! for radially symmetric solutions, that is, the 
chemotaxis collapse can occur!if the total cell number!on !⊂R2 is larger! than 8"!and can not 
occur in the other case.! And Senba and Suzuki!corrected this value to!4"!in the general case.!
In this talk we impose some conditions!to a perturbation problem mentioned above. Then, we 
obtain the classical solution local in time and uniqueness, nonnegativity. Next !Tmax ∈(0,+"] 
and B stand! for the maximal existence time of the solution and the blowup set of u, 
respectively. And it holds that Tmax < +" implies B#∅. Moreover!It holds that! #(B$!)< +". !
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March, 11st ! ! 11:30 - 12:00
! A new stability condition and  dissipative structure of regularity-loss type for  
symmetric hyperbolic systems

Yoshihiro UEDA ueda@math.tohoku.ac.jp

Abstract:

In this talk, we consider the initial-boundary value problem  for symmetric hyperbolic systems.
When the systems satisfy the Shizuta-Kawashima condition, we can obtain the asymptotic 
stability result and the explicit rate of  convergence. There are, however, some physical models 
which do not satisfy the Shizuta-Kawashima condition (cf. Timoshenko system, Euler-Maxwell 
system). Moreover, it had already known that the dissipative structure of these systems is 
weaker than the standard type. Our purpose of this talk is to construct a new condition  which 
include the Shizuta-Kawashima condition, and to analyze the weak dissipative structure.
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March, 11st ! ! 12:00 - 12:30
! Asymptotic behavior of boundary layers to the Euler-Poisson  equation in 
plasma physics

Shinya NISHIBATA shinya@is.titech.ac.jp 

Abstract:

The main concern of the present talk is mathematical analyses on a boundary layer around a 
surface of a material with which plasma contacts. The layer, called a sheath in plasma physics,  
has a larger density of positive ions than that of electrons. The Bohm criterion for formation of 
the sheath requires that ion velocity should be hyper-sonic. This physical phenomena is studied 
in the Euler-Poisson equations describing behavior of  ionized gas.
We show that the sheath is regarded  as a planar stationary solution in multi-dimensional half 
space. Precisely, under the Bohm sheath criterion, we show the existence of the stationary 
solution, which is time asymptotically stable. Moreover we obtain a convergence rate of the 
solution  towards the stationary solution.
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March, 11st ! ! 12:30 - 11:30
! CONCLUSIONS

CONCLUSIONS
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