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Abstracts

SERGE ALINHAC (UNIVERSITE DE PARIS 11, FRANCE)
Energy inequalities and general relativity

We discuss the issue of finding Morawetz type energy inequalities for wave equations corre-
sponding to a given lorentzian metric; such inequalities imply local decay of the energy. This
is done for perturbations of the Schwarzschild metric, including Kerr metrics. We emphasize
the role played by the photosphere.

Luict AMBROSIO (SCUOLA NORMALE SUPERIORE, PISA, ITALY)
Differentiability and rectifiability in Carnot groups

I will describe a recent joint work with B.Kleiner and E.Le Donne concerned with the rectifi-
ability properties of sets of finite perimeter in general Carnot groups. In the talk I will also
mention the relations between this problem and Rademacher-type theorems, and some recent
applications to differentiability of maps with values in L!.

SHIFERAW BERHANU (TEMPLE UNIVERSITY, USA)
On analyticity of solutions of first-order nonlinear PDE

Let (z,t) € R™ x R and u € C*(R™ x R). We study the analyticity of solutions u of the
nonlinear equation
Uy = f(a:,t,u, ux)

where f(x,t,(p, () is complex-valued, real analytic in all its arguments and holomorphic in
(¢o.¢). We show that if the function u is a C? solution, o € Char L* and 1o([L", L*]) < 0 or
if u is a C? solution, o € Char L*, o([L*, L*]) = 0, and o([L*, [L*, L“]]) # 0, then o ¢ W F,u.
Here W F,u denotes the analytic wave-front set of u and Char L" is the characteristic set of
the linearized operator

= o ﬁ(x,t,u,uz)
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JEAN-MICHEL BONY (ECOLE POLYTECHNIQUE, PARIS, FRANCE)
Evolution equations and generalized Fourier integral operators

We consider evolution equations du/0t = ia®(x, D)u where a is the (real valued) Weyl symbol
of the operator A = ™. For instance, Schrodinger-like equations. In this talk, after recalling
what are generalized Fourier integral operators in the framework of the Weyl-Hormander
calculus, we give conditions on a and on the dynamics of its hamiltonian flow for having:



1. The operator a¥ is essentially self-adjoint and the propagators e are bounded between
(conveniently related) generalized Sobolev spaces.

2. The propagators e’4 are generalized Fourier integral operators.

JEAN-YVES CHEMIN (UNIVERSITE DE PARIS 6, FRANCE)
Hardy inequalities and applications

In this talk, we want to prove new Hardy inequalities in various situations. We give an
application to the problem of restriction on an hypersurface of the Heisenberg group.

PAuLo D. CORDARO (UNIVERSIDADE DE SAO PAULO, BRAZIL)

Gevrey solvability in differential complexes associated to locally integrable struc-
tures

In this work we study some properties of the differential complex associated to a locally
integrable (involutive) structure acting on forms with Gevrey coefficients. Among other results
we prove that, for such complexes, Gevrey solvability follows from smooth solvability under
the sole assumption of a regularity condition. As a consequence we obtain the proof of the
Gevrey solvability for a first order linear PDE with real-analytic coefficients satisfying the
Nirenberg- Treves condition (P).

NiLs DENCKER (UNIVERSITY OF LUND, SWEDEN)
Solvability and subellipticity for systems

For scalar pseudodifferential operators of principal type, solvability is equivalent to condition
(¥) by the resolution of the Nirenberg-Treves conjecture. This condition involves only the
sign changes of the imaginary part of the principal symbol along the bicharacteristics of the
real part. Subellipticity for an operator is equivalent to the Hormander bracket condition for
the principal symbol.

For systems there are no corresponding results. In fact, condition (¥) for the eigenvalues
of the principal symbol is neither necessary nor sufficient for solvability, except in the case of
constant characteristics. Also, the conditions for subellipticity is not at all known except in
the trivial diagonalizable case.

In this talk, we shall present some examples and results on solvability and subellipticity
for systems of principal type. These are the systems whose principal symbol vanishes of first
order on its kernel.

ISABELLE GALLAGHER (UNIVERSITE PARIS 7, FRANCE)
Some examples of large, global solutions to the Navier-Stokes equations

In this talk we will present some examples where large, global smooth solutions to the
three dimensional Navier-Stokes equations may be constructed. We will start by recalling the
most important and classical results on the Cauchy problem, and then we will show how the
use of the special structure of the nonlinear term allows to go beyond those results. The most
recent examples that will be presented are joint works with J.-Y. Chemin.



PATRICK GERARD (UNIVERSITE DE PARIS 11, FRANCE
On the compactness defect of the Strichartz estimate for the wave equation

I shall describe the obstructions to the compactness of the L* Strichartz inequality for solutions
to the wave equation in three space dimensions, in connection with the Lorentz invariance.
Applications to the cubic wave equation will be discussed.

MARIANO GIAQUINTA (SCUOLA NORMALE SUPERIORE, PISA, ITALY)

On mappings into manifolds of bounded total variation

I shall discuss the notion of total variation for mappings into manifolds.

NicHoLAs HANGES (CiTy UNIVERSITY OF NEW YORK, USA)
Hyperfunctions and (analytic) hypoellipticity

This talk is based on joint work with Paulo Cordaro. We discuss the problem of smooth
and analytic regularity for hyperfunction solutions to linear partial differential equations with
analytic coefficients. In particular we show that some well known “sum of squares” operators,
which satisfy Hormander’s condition and consequently are hypoelliptic, admit hyperfunction
solutions that are not smooth (in particular they are not distributions).

JORGE HOUNIE (UNIVERSIDADE DE SAO CARLOS, BRAZIL)

Boundary values of planar vector fields and Hardy spaces

It is classical that holomorphic functions f(z) on the unit disc A with the property that the
L? norm, 0 < p < 00, of their restrictions to circles of radius 0 < r < 1 is uniformly bounded,
have boundary values ibf in the Hardy space h?(0A). We discuss analogues of this behaviour
for homogeneous solutions of locally integrable vector fields in the plane.

ENRICO JANNELLI (UNIVERSITA DI BARI, ITALY)

The hyperbolic symmetrizer - how to get rid of characteristic roots

The aim of this talk is to show that the hyperbolic symmetrizer is a useful tool to get well-
posedness results for certain classes of linear hyperbolic equations, without directly assuming
any hypothesis about characteristic roots.

KUNIHIKO KAJITANI (TOKAI UNIVERSITY, JAPAN)

Time global solutions to the Cauchy problem for perturbed Kirchhoff equations

We consider the Cauchy problem for Kirchhoff equation corespondind to a elliptic and selfa-
joint operator A which equals to Laplacian near the infinity and we find a unique solution in
Sobolev spaces.



HERBERT KOCH (UNIVERSITAT BONN, GERMANY)
Scattering for Kamdontsev Petviashvili Il equation

The talk will give a survey on KPII and its relation to other dispersive equation. I will explain
global well-posedness for small data in critical function spaces. Scattering will be an immediate
consequence. The spaces of bounded p-variation of Wiener will play a key role in the analysis.

GILLES LEBEAU (UNIVERSITE DE NICE SOPHIA ANTIPOLIS, FRANCE)
Analysis of the Metropolis algorithm

The Metropolis algorithm is a basic tool of modern scientific computation. It was introduced
by N. Metropolis, A. Rosenbluth, M. Rosenbluth, A. Teller and E. Teller in 1953 as a method
for simulating non-overlapping hard discs in a bounded region. In this talk, we will present
some results obtain in collaboration with P. Diaconis on the running time analysis for a local
version of the Metropolis algorithm: the placement of a single ball of radius A randomly into
a bounded subset of R? equipped with a given probability density . We show that order of
1/h? steps are necessary and sufficient for convergence from an arbitrary start. The proof uses
spectral techniques and Nash inequalities.

Guy METIVIER (UNIVERSITE DE BORDEAUX 1, FRANCE)
Instabilities in Zakharov equations

F.Linares, G.Ponce, J.-C.Saut have proved that a non-fully dispersive Zakharov system arising
in the study of Laser-plasma interaction, is locally well posed in the whole space, for fields
vanishing at infinity. We show that in the periodic case, seen as a model for fields non-
vanishing at infinity, the system develops strong instabilities implying that the Cauchy problem
is strongly ill-posed in Sobolev spaces. We get to same conclusion for the initial boundary
value problem describing the space propagation of a laser beam entering in a plasma. An
explicit amplification factor arises from the analysis, that can be computed for physical data.

TATSUO NISHITANI (UNIVERSITY OF OSAKA, JAPAN)

An example of non effectively hyperbolic Cauchy problem not Gevrey well posed
for any lower order term

In this talk we give an example of second order hyperbolic operator for which the Cauchy
problem is not Gevrey 6 well posed for any lower order term. This phenomina is caused by
the existence of a null bicharacteristic landing on the double characteristic manifold.

VESSELIN PETKOV (UNIVERSITE DE BORDEAUX 1, FRANCE)

Singularities of the scattering kernel related to trapping rays

An obstacle K C R", n > 3, n odd, is called trapping if there exists at least one generalized
bicharacteristic () of the wave equation staying in a neighborhood of K for all ¢ > 0. We
examine the singularities of the scattering kernel s(t,6,w) defined as the Fourier transform
of the scattering amplitude a(\, 0, w) related to the Dirichlet problem for the wave equation



in Q = R"\ K. We prove that if K is trapping and ~(¢) is non-degenerate, then there exist
reflecting (wp,, O )-rays 6,,, m € N, with sojourn times 7,, — 400 as m — oo, so that
—T,, € sing supp s(t, O, wn), ¥m € N. We apply this property to study the behavior in C of
cut-off resolvent and the scattering amplitude for trapping obstacles.

MicHAEL REISSIG (TU BERGAKADEMIE FREIBERG, GERMANY)

The precise loss of regularity for weakly hyperbolic Cauchy problems

We consider the family of weakly hyperbolic Cauchy problems

gt — N2 (OB () tty — a)/\\ ((f)) wy =0, a € R, A(t) = /0 A(s)ds,

u(0,z) = up(x), u(0,2) = uy(z).

The coefficient in front of u,, consists of two parts: The function A describes the only degen-
eracy in ¢ = 0, the function b describes the oscillating behaviour near ¢ = 0. The sharp Levi
condition is satisfied with respect to the degeneracy. In general one expects the so-called [oss
of reqularity of solutions in comparison with the regularity of data. But we want to improve
some known examples to find out under which conditions we have no loss of regularity. Thus
we need to find an approach which gives the precise loss. We discuss moreover the optimality
of our result and thus the question if the finite loss really appears.

Joint work with Lu Xiaojun (Zhejiang University Hangzhou).

FuLvio Riccr (ScuoLA NORMALE SUPERIORE, PISA, ITALY)

Joint spectral multipliers in the Schwartz class for commuting differential opera-
tors on the Heisenberg group

We present the following recent result, obtained jointly with F. Astengo and B. Di Blasio:
let L be the sublaplacian and 7" the central derivative on the Heisenberg group H,,, and let
m(\, €) be a Borel function on the joint L?-spectrum of L and i~ *T. Then m(L,i'T)f = fxK
for a kernel K in the Schwartz class if and only if m extends to a Schwartz function on R
We also illustrate some generalizations in terms of Fourier-Gelfand transforms for Gelfand
pairs.

SERGIO SPAGNOLO (UNIVERSITA DI Pi1sa, ITALY)

Hyperbolic systems with symmetrizers of diagonal type

We shall discuss some recent results, obtained in collaboration with G. Taglialatela, and
with T. Kinoshita, which are concerning the existence of a diagonal or "nearly diagonal”
symmetrizer for some classes of hyperbolic systems.



GIORGIO TALENTI (UNIVERSITA DI FIRENZE, ITALY)
On complex-valued 2D eikonals

Geometrical optics fits well a variety of issues, but especially provides an archetypal asymp-
totic theory of monochromatic high-frequency electromagnetic fields. More powerful theories
of such fields have been worked out by Felsen, Kravtsov, Ludwig and their followers. One is
enough for modeling basic optical processes, such as the propagation of light, reflection and
the development of caustics. The others both embrace geometrical optics and are additionally
apt to account for certain optical phenomena, such as the rise of evanescent waves past a
caustic, that are beyond the reach of geometrical optics. A leitmotif of these is letting an
appropriate parameter, which plays the role of an eikonal to all intents and purposes and
rules a certain asymptotic expansion of the electromagnetic field, encode information on both
phase and amplitude — in fact, take complex values. The following mathematical principle
is ultimately behind the scenes: any geometric optical eikonal, which is generated via the
conventional mechanism of geometric optical rays and eventually fights some caustic, can au-
tomatically be continued past the caustic provided both a real part and an extra non-zero
imaginary part be called into play.

The following partial differential equation

underlies the mentioned theories. Here x and y denote rectangular coordinates in two-dimen-
sional Euclidean space; n is a real-valued, strictly positive function of x and y; w is allowed to
take both real and complex values. Function n represents the refractive index of an appropriate
two-dimensional medium — its reciprocal stands for velocity of propagation. Function w is
named eikonal according to usage, and relates to the asymptotic behavior of an electromagnetic
field as the wave number grows large — the real part of w accounts for oscillations, the imaginary
part of w accounts for damping.

Let u and v be real-valued functions of  and y. The following partial differential system

2 2 2 2 2 —
uy +uy, —v; — vy +n*(r,y) =0,

(1.2)
Ug Uy + Uyy = 0
characterizes those complex-valued solutions to (1.1) that obey
w =0+ . (1.3)

Observe the architecture of (1.2): gradients are involved through their orthogonal invariants
only. Observe also the following properties, which result from a standard test and easy al-
gebraic manipulations. First, system (1.2) is elliptic-parabolic or degenerate elliptic. Second,
a solution (u,v) to (1.2) is elliptic if and only if its former component u is free from critical
points. In the present paper we assume the refractive index is conveniently smooth, and review
some results that have been recently obtained on either complex-valued solution to equation
(1.1) or sufficiently smooth solutions to system (1.2).



DAvID S. TARTAKOFF (UNIVERSITY OF CHICAGO, USA)
Gevrey hypoellipticity for non-subelliptic operators

After Kohn’s celebrated example of a hypoelliptic, but not subelliptic operator which loses
many derivatives, and Christ’s example of adding one more variable and killing hypoellipticity
altogether, it is natural to ask for Oleinik-type operators with powers of x or |z| before the
added term. We obtain Gevrey hypoellipticity results in this setting.

FraNgO1s TREVES (RUTGERS UNIVERSITY, USA)

A class of multidimensional integrodifferential equations with infinitely many con-
stants of motion

The lecture will present preliminary results on applications of the theory of noncommutative
KdV equation u; = u — 3 (udu + (Ou) u) (recently developed by the author) to algebras of
matrices, first of finite rank and then of infinite rank. The resulting differential equations in
these algebras can only make sense in a noncommutative set-up, as the basic “space derivation”
is commutation with another (fixed) matrix. The infinite rank situation is reinterpreted, via
Hermite expansion, in the algebra of bounded linear operators on Schwartz space S (R™).
Special choices of the “space derivation” as commutation with partial differential operators
can be identified to evolution equations whose linear part is partial differential (in R***1) and
the nonlinear part is integrodifferential: a partial differential operator (in R?") acting on the
square of the unknown wu in the sense of Volterra composition. The choice of the harmonic
oscillator D? + 2% (when n = 1) is particularly amenable to Hermite expansion approach.
Existence and uniqueness of global solutions in the Cauchy problem can be proved for special
initial data (in R?*1).

CLAUDE ZUiLYy (PARis 11, FRANCE)

Smoothing effect for Schrodinger equation with unbounded potentials on exterior
domains

In this talk (a common work with L.Robbiano) I will discuss the Kato smoothing effect for
solutions of the Dirichlet problem associated with a Laplacian on a Riemanian manifold per-
turbated by an at most quadratic potential.



