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Aims and scope of the workshop

Dispersive equations are popular models for the propagation of waves in media where there is a 

balance between nonlinearity and dispersive effects. They are used in the study of water waves 

(Korteweg-de Vries equation, Benjamin-Bona-Mahony equation, Benjamin-Ono equation), in 

plasma physics, in nonlinear optics (nonlinear Schrödinger equation), among others. Beam and 

plate models from classical mechanics also display dispersive effects, and their control properties 

are very similar to those of Schrodinger equation. This workshop aims at reporting recent advances 

and achievements on the control of linear and nonlinear dispersive equations, with a special focus 

on the controllability and stabilization issues. The conference will cover the following topics:

- Control of dispersive equations

- Control of the wave equation

- Resolvent estimates and stability

- Numerical approximation

- Optimal design
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Monday 8 November

10:30  Coffee and welcome

11:00 Nicolas Burq, Imperfect geometric control and overdamping

11:45 Sorin Micu, On the controllability of the Schrödinger equation with vanishing viscosity

12:30-14:30 Lunch

14:30 Belhassen Dehman, A composition theorem adapted to control of the semilinear wave equation 

15:15 Marcelo Cavalcanti, Uniform decay rate estimates for the wave equation on compact surfaces and 

locally distributed damping

16:00-16:30 Coffee break

16:30 Sergio Guerrero, Uniform controllability of the linear KdV equation in the zero-dispersion limit

17:15 Ademir Pazoto, Decay estimates for the Korteweg-de Vries equation on the half-line

19:30 Dinner Party at Jussieu

Tuesday 9 November

 9:30 Xu Zhang, Well-posedness and control of stochastic evolution equations by transposition approach

 

10:15-10:45 Coffee break

10:45 Eduardo Cerpa, Some control results for the Korteweg-de Vries equation

11:30 Kim-Dang Phung, Polynomial decay rate for the Maxwell’s equations with Ohm’s law

12:15-14:30 Lunch

14:30 Luc Miller, On resolvent conditions for the control of unitary groups

15:15 Lucie Baudouin, Carleman estimates for inverse problems on Schrödinger equations

16:00-16:30 Coffee break

16:30 Liviu Ignat, Uniform Boundary Observability of a Two-Grid Method for the 2d- Wave Equation 

17:15 Arnaud Münch, Controllability of a string submitted to unilateral constraint

Wednesday 10 November

 9:30 Bing-Yu Zhang, Nonhomogeneous Boundary Value Problems of the Nonlinear Schrödinger Equation

10:15-10:45 Coffee break

10:45 Thomas Duyckaerts, Type II blow-up solutions for the energy critical wave equation

11:30 Felipe Linares, Control and Stabilization for the Benjamin-Ono equation 

12:15-14:30 Lunch

14:30 Masahiro Yamamoto, Carleman estimate with second large parameter for second order hyperbolic  

operators in a Riemannian manifold and applications in thermoelasticity cases 

15:15 Camille Laurent, On stabilization and control for the critical Klein-Gordon equation on a 3-D 

compact manifold 

16:00-16:30 Coffee break

16:30 Gustavo Perla Menzala, A coupled system of KdV equations with localized damping: uniform 

stabilization 

17:15 Vilmos Komornik, Notes on stabilisation 



Titles and abstracts

.
Lucie BAUDOUIN
Title: Carleman estimates for inverse problems on Schrödinger equations

Abstract: In this presentation, we shall present how global Carleman in-
equalities can be used to prove the well-posedness of inverse problems re-
lated to various partial di!erential equations. This lecture will gather joint
works with A. Mercado, A. Osses and J.-P. Puel. We focus here on sta-
bility results for the determination of potential from Neumann boundary
measurements using the Bukhgeim-Klibanov method. We will begin with
the simplest models: the Schrödinger (and wave) equation, and then present
some more recent results for transmission problems, where the main coe"-
cient of the PDE is discontinuous.

Nicolas BURQ
Title: Imperfect geometric control and overdamping (joint work with H.
Christianson)

Abstract: In this talk, I will discuss several damped wave type problems in
various geometric settings in which the support of the damping term fails
to have perfect geometric control over the whole domain.

Marcelo CAVALCANTI
Title: Uniform decay rate estimates for the wave equation on compact sur-
faces and locally distributed damping

Abstract: In this talk we present new contributions concerning uniform
decay rates of the energy associated with the wave equation on compact
surfaces subject to a dissipation locally distributed. We present a method
that gives us a sharp result in what concerns of reducing arbitrarily the area
where the dissipative e!ect lies.

Eduardo CERPA
Title: Some control results for the Korteweg-de-Vries equation

Abstract: In this talk, we consider some control systems for the Korteweg-
de-Vries (KdV) equation. We first recall some previous boundary control



results for related systems. We then study both single-equation and system
of KdV equations.

Belhassen DEHMAN
Title: A composition theorem adapted to control of the semilinear wave
equation

Abstract: We consider the semilinear wave equation

!2
t u!!xu + f(u) = 0

in the whole space or in a bounded domain, and we seek for the regularity of
the nonlinear term f(u). When the function f is smooth enough and satisfies
reasonable growth conditions, we will see that the dispersive properties of
the wave equation substantially improve the regularity of the source term
f(u).
As an application, we get results on unique continuation and exact control-
lability for the semilinear wave equation.

Thomas DUYCKAERTS
Title: Type II blow-up solutions for the energy critical wave equation

Abstract: Consider the quintic focusing wave equation in space dimension
3, which is energy-critical. A type II blow-up solutions of this equation is a
solution that is not global in time, but stays bounded in this energy space.
Krieger, Schlag and Tataru (2009) have constructed such solutions as the
sum of a rescaled stationary solution and a small dispersive part. In this
talk, I will show that any type II blow-up solution (under an appropriate
smallness assumption) must be of this form. This talk is based on joint work
with Carlos Kenig and Frank Merle.

Sergio GUERRERO
Title: Uniform controllability of the linear KdV equation in the zero-dispersion
limit

Abstract: This talk is intended to present a result of uniform controllabil-
ity of a linear KdV equation in the limit of zero-dispersion. Moreover, we
establish a result of null controllability for the linear equation via the left
Dirichlet boundary condition, and of exact controllability via both Dirichlet
boundary conditions. As a consequence, we obtain some local exact control-
lability results for the nonlinear KdV equation.



Liviu IGNAT
Title: Uniform Boundary Observability of a Two-Grid Method for the 2d-
Wave Equation

Abstract: We analyze the problem of boundary observability of the finite-
di!erence space semi-discretizations of the 2-d wave equation in the square.
We prove the uniform (with respect to the mesh-size) boundary observabil-
ity for the solutions obtained by the two-grid preconditioner. Our method
uses previously known uniform observability inequalities for low frequency
solutions and a dyadic spectral time decomposition.

Vilmos KOMORNIK
Title: Notes on stabilisation

Abstract: We review some results and methods concerning the stabiliza-
tion of wave-like evolutionary systems. We concentrate on the best con-
stants available by di!erent approaches, based on multipliers, the Liapunov
method, on di!erential or integral inequalities.

References:
[1] V. Komornik, Rapid boundary stabilization of the wave equation, SIAM
J. Control Optim. 29 (1991), 197–208.
[2] V. Komornik, Exact Controllability and Stabilization. The Multiplier
Method, Collection RMA, vol. 36, Masson–John Wiley, Paris–Chicester,
1994.
[3] V. Komornik, Di!erential and integral inequalities, Univ. Beograd. Publ.
Elektrotehn. Fak. Ser. Math. 7 (1996), 55–67.
[4] V. Komornik, Rapid boundary stabilization of linear distributed systems,
SIAM J. Control Optim. 35 (1997), 1591–1613.

Camille LAURENT
Title: On stabilization and control for the critical Klein-Gordon equation
on a 3-D compact manifold

Abstract: We study the internal stabilization and control of the critical non-
linear Klein-Gordon equation on 3-D compact manifolds. Under a geometric
assumption slightly stronger than the classical geometric control condition,
we prove exponential decay for some solutions bounded in the energy space
but small in a lower norm. The proof combines profile decomposition and
microlocal arguments. This profile decomposition, analogous to the one of



Bahouri-Gérard on R3, is performed by taking care of possible geometric
e!ects. It uses some results of S. Ibrahim on the behavior of concentrating
waves on manifolds.

Felipe LINARES
Title: Control and Stabilization for the Benjamin-Ono equation

Abstract: In this talk we will discuss recent results regarding the exact con-
trollability and exponential stabilization for the Benjamin-Ono (BO) equa-
tion in the periodic setting. We use the theory developed in [2] for the BO
equation to establish our control result in L2(T). Concerning stabilization
we show that for an appropriate dissipative mechanism the BO equation is
exponential stabilizable. To prove this we rely on certain properties of prop-
agation of compactness and regularity of solutions of the linear problem in
the same spirit of [1]. This is a joint work with L. Rosier (Université Nancy
1).

References:
[1] C. Laurent, Global controllability and stabilization for the nonlinear
Schrödinger equation on an interval, ESAIM Control Optim. Calc. Var. 16
(2010), no. 2, 356–379.
[2] L. Molinet, Global well-posedness in L2 for the periodic Benjamin-Ono
equation, Amer. J. Math. 130 (2008), no. 3, 635–683.

Sorin MICU
Title: On the controllability of the Schrödinger equation with vanishing vis-
cosity

Abstract: We consider the linear 1-d Schrödinger equation in (0, !) per-
turbed by a vanishing viscosity term depending on a small parameter " > 0.
Our aim is to study the boundary controllability properties of this perturbed
equation and the behavior of its boundary controls v! as " goes to zero. It
is shown that, for any time T su"ciently large but independent of " and for
each initial data in H!1(0, !), there exists a uniformly bounded sequence of
controls (v!)! in L2(0, T ) acting on the extremity x = !. Any weak limit of
this sequence is a control for the Schrödinger equation.

Luc MILLER
Title: On resolvent conditions for the control of unitary groups



Abstract: The notion of resolvent condition was introduced in control the-
ory by David Russell and George Weiss in 1994 as an infinite-dimensional
version of the Hautus test for controllability. It has been further developed
by Nicolas Burq and Maciej Zworski in 2004 to deduce results in the Control
Theory of distributed parameter systems from the Spectral Theory of di!er-
ential operators. This talk starts with an introduction to the following basic
resolvent condition. Consider a self-adjoint operator A and an operator C
bounded from the domain D(A) with the graph norm to another Hilbert
space. The unitary group generated by iA is admissible and exactly observ-
able in finite time with respect to the observation operator C if and only if
x! |(A" s)x|+ |Cx| is a norm on D(A) equivalent to x! |(A" s)x|+ |x|
uniformly with respect to the real spectral parameter s. This basic resol-
vent condition has been used e.g. to transfer results from the linear wave
equation to the Linear Schrödinger Equation (LSE), and from (LSE) to its
semi-discretization in space. Some abstract versions of these implications
are investigated by Marius Tucsnak and George Weiss in section 6 of their
monograph on the observation and control for operator semigroups. This
talk gives several equivalent abstract forms of the resolvent condition. It
also illustrates that they provide a much overlooked Quasimode Approach
to the lack of exact controllability. Although similar to the Gaussian Beam
Approach introduced by Ralston for the wave equation, it does apply to
(LSE). For example, this Quasimode Approach deduces from a construction
of Georgi Popov and Georgi Vodev that (LSE) is not controllable from the
boundary of a domain where the di!usion constant takes a constant value
outside a bounded strictly convex smooth subdomain and a lower constant
value inside this subdomain, with transmission conditions at the boundary
of the subdomain.

Arnaud MÜNCH
Title: Controllability of a string submitted to unilateral constraint

Abstract: We study the controllability property of a homogeneous linear
string of length one, submitted to a time dependent obstacle (described by
the function {!(t)}0!t!T ) located below the extremity x = 1. The Dirich-
let control acts on the other extremity x = 0. The string is modelled by
the wave equation y"" " yxx = 0 in (t, x) # (0, T ) $ (0, 1), while the obsta-
cle is represented by the Signorini’s conditions y(t, 1) % !(t), yx(t, 1) %
0, yx(t, 1)(y(t, 1) " !(t)) = 0 in (0, T ). The characteristic method and
a fixed point argument allow to reduce the problem to the analysis of
the solutions at x = 1. We prove that, for any T > 2 and initial data



(y0, y1) ! H1(0, 1)" L2(0, 1) with !(0) # y0(1), the system is null control-
lable with controls in H1(0, T ). Two distinct approaches are used. We first
introduce a penalized system in y!, transforming the Signorini’s condition
into the simpler one y!,x(t, 1) = "!1[y!(t, 1) $ !(t)]!, " being a small posi-
tive parameter. We construct explicitly a family of controls of the penalized
problem, uniformly bounded with respect to " in H1(0, T ). This enables us
to pass to the limit and to obtain a control for the initial equation. A more
direct approach, based on di!erential inequalities theory, leads to a similar
positive conclusion. Numerical experiments complete the study (joint work
with F. Ammar-Khodja and S. Micu).

Ademir Fernando PAZOTO
Title: Decay estimates for the Korteweg-de Vries equation on the half-line

Abstract: We shall present some results concerning large-time behavior of
solutions of the KdV equation posed on the positive half-line under the ef-
fect of a localized damping term. Assuming that the damping function is
e!ective on a subset of the domain we prove that the total energy decays
locally uniform at an exponential rate. Combining multiplier techniques and
compactness arguments the problem is reduced to prove the unique contin-
uation property of weak solutions. We also use a Lyapunov approach to
establish the decay of the solutions in some weighted spaces introduced by
T. Kato.
This talk is based on joint works with F. Linares and L. Rosier.

Gustavo PERLA MENZALA
Title: A coupled system of KdV equations with localized damping: uniform
stabilization

Abstract: We consider a coupled system of Korteweg-de Vries equations in
a bounded domain under the e!ect of a localized damping term.
Using multiplier techniques and compactness-uniqueness arguments we re-
duce the discussion to prove a sort of unique continuation property for weak
solutions of the system. The localized damping term can be e!ective in any
open subset of the interval.
This work was in collaboration with C. Massarolo and A. Pazoto.

References:
[1] F. Linares and A. Pazoto, Proc AMS 135 (5), 2007, 1515-1522.
[2] C. Massarolo, G. Perla Menzala and A. Pazoto, Math. Methods, Appl.



Sci 30, 2007, 1419-1435.
[3] G. Perla Menzala, C. Vasconcellos and E. Zuazua, Quarterly of Appl.
Math. LX (1), 2002, 111-129.
[4] L. Rosier, B. Y. Zhang, SIAM J. Control Optim. 45 (3), 2006, 927-956.

Kim Dang PHUNG
Title: Polynomial decay rate for the Maxwell’s equations with Ohm’s law.

Abstract: We consider the energy decay for the Maxwell’s equations with
Ohm’s law in a bounded domain. The conductivity is not active every-
where. Imagine for example, a cylinder on which the conductivity only acts
in a neighborhood of the lateral boundary. Therefore, there is a trapped ray
bouncing up and down infinitely from the top to the bottom of the cylinder.
We will show how the dispersion of the one-dimensional Schrödinger opera-
tor allows to deduce a polynomial decay rate for the Maxwell’equations with
Ohm’s law.

Masahiro YAMAMOTO
Title: Carleman estimate with second large parameter for second order hy-
perbolic operators in a Riemannian manifold and applications in thermoe-
lasticity cases

Abstract: Here we prove a Carleman estimate with second large parameter
for a second order hyperbolic operator in a Riemannian manifoldM. Our
Carleman estimate holds in the whole cylindrical domainM ! (0, T ) inde-
pendently of the level set generated by a weight function if Dirichlet data
of functions under consideration vanish on boundary !(M ! (0, T )). The
proof is direct by using calculus of tensor fields in a Riemannian manifold.
Then, thanks to the dependency of the second larger parameter, we prove
Carleman estimates also for (i) a coupled parabolic-hyperbolic system (ii)
a thermoelastic plate system (iii) a thermoelasticity system with residual
stress.
Then we will apply such Carleman estimates to an inverse source problem
for a thermoelasticity system.
This is a joint work with Professor Mourad Bellassoued.

Bing-Yu ZHANG
Title: Nonhomogeneous Boundary Value Problems of the Nonlinear Schrödinger
Equation



Abstract: In this talk, we will discuss some initial-boundary-value problems
of a class of nonlinear Schrödinger equations posed either on a bounded
interval or on a half line with various nonhomogeneous boundary condi-
tions. The local well-posedness for the initial data in Sobolev spaces Hs

and boundary data in H(2s+1)/4(R+) or H(s+1)/2(0, L) with s ! 0 will be
demonstrated. The di!erences between the half line problem and the finite
interval problem and between the homogeneous problem and the nonhomo-
geneous problem will be also discussed. The results reported in this talk
are joint work with Jerry L. Bona of University of Illinois at Chicago and
Shuming Sun of Virginia Tech.

Xu ZHANG
Title: Well-posedness and control of stochastic evolution equations by trans-
position approach

Abstract: The classical transposition method plays a crucial role solving
the non-homogeneous boundary value problems for partial di!erential equa-
tions and especially the boundary controllability problem for the hyperbolic
equations. In this work, we develop a stochastic transposition approach,
which turns out to be a basic tool to analyze the well-posedness and control
or some stochastic evolution equations, including some problems which are
open for a long time.



Practical informations

Workshop location
Institut Henri-Poincaré (IHP), 

11, rue Pierre et Marie Curie

Paris 75005 (France)

The Institut Henri-Poincaré is marked by « A » in the following map :

Cocktail Dinner Party
19h30-21h 

Cellar of bat. Esclangon, Jussieu Campus

Paris



The Institut Henri-Poincaré is marked by « A », the Cocktail location is marked by « B ». The 

itinerary is given below, and the distance is around 1 km (less than 15 minutes by walk).

The dinner party will take place in the cellar of bat. Esclangon, in the campus.


