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Résumé de I'exposé de M. Balabane

Functional analysis for Helmholtz equation in the framework of domain decomposition.
The aim of the lecture is to describe a Domain Decomposition algorithm for the Helmholtz equation.
Given a bounded open set 2 = 2; U2, UT" where the two open sets {2; and €2, are not overlapping,
and I' a common subset of their boundary (called the fictitious boundary), and given a (global)
solution u of the Helmholtz equation
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the aim is to understand the dynamics of the sequence (v}, v}),en solving separatly the Helmholtz
equations on €2; and {2y, when equating the fluxes through I' : (m = 1,2 resp. m' = 2,1)
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The ultimate aim is to prove convergence to (ujq,, tjo,) of the sequence (uf, u3),en solving the
Helmholtz equations on §2; and €25 with a relaxation on the boundary I' added, namely :
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For this sake, the geometry of the set of solutions of the Helmholtz equation on ; x 5 with
equated energy fluxes is studied, through the study of the coupling operator defined on L?(I") x L?(T")
which intertwins the fluxes. It turns out that the key for understanding the convergence of the
sequence (u}, u})nen is the analysis of the spectral properties of the intertwinnig operator.

Using these tools, one can prove that the Domain Decomposition setting for the Helmholtz
equation leads to an ill-posed problem. Nevertheless, one can prove that if a solution exists, it is
unique, and that the algorithm do converge to the solution.

Convergence of the relaxed algorithm is proven and numerical tests for solving the Helmholtz
equation through this domain decomposition algorithm are given.




Résumé de I'exposé de C. Bardos

Du théoreme de Krein—Rutman au modele FENE (Finite Extension in Nonlinear Elasticity)
Pour modéliser les polymeres, on couple deux équations : une équation de type Navier—Stokes pour
I"évolution macroscopique du fluide et une autre de type Fokker Planck engendrant un semi groupe
linéaire pour les variables mircoscopiques décrivant la densité de polymeres en interaction avec le
fluide. Le modele FENE s'intéresse a des polymeres de taille finie R donc a des variables d'espace
dans un disque de rayon R. Le fait qu'il s'agisse de polymeres de taille maximum R conduit a
I'introduction au niveau microscopique d'un opérateur du second ordre elliptique dégénérant sur la
frontiere du disque de rayon R, la valeur propre principale et le vecteur propre principal correspondant
jouent un rdle essentiel dans le comportement asymptotique (pour ¢ — oc) de I'ensemble. C'est
alors qu'il convient d'introduire une version bien adaptée du théoreme de Krein—Rutman pour prouver
la simplicité de la valeur propre dominante et la positivité du vecteur propre correspondant.

Résumé de I'exposé de J.A. Goldstein

The Black—Scholes semigroup of mathematical finance is chaotic. To nonmathematicians,
the three standard everyday examples of “chaos” are the weather, marriage, and the stock market.
Weather prediction led to the theory of chaos, which was thought to be solely a nonlinear pheno-
menon. But in recent years it was discovered that chaos could occur in infinite dimensional linear
situations. There are nice “toy” examples of this, but these examples do not arise from a scientific
context. Of the three examples mentioned above, the first two are clearly nonlinear. But in develo-
ping a theory of stock options in the 1970s, Black, Merton and Scholes derived an important linear
parabolic PDE that greatly advanced mathematical finance and earned a Nobel Prize in Economics.
As was typical in a Markov process context, the governing semigroup was contractive on a sup norm
space, and hence nonchaotic as it could not have a dense orbit. But the correct “initial value” (from
their derivation) for their stock option equation was an unbounded function. So the “right” space
or spaces for the problem had to be found. We found candidates for these spaces and proved that
the corresponding BMS semigroup is chaotic on these spaces. The spaces are
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semigroup is strongly continuous and chaotic on Y*7for s > 1, 7 > 0, with so > /2, where ¢ is
the volatility. The proof uses the Godefroy-Shapiro hypercyclicity criterion. The lecture will attempt
to explain all this and more.

Résumé de lI'exposé de F. Golse

Homogenization of the linear Boltzmann equation in a periodic system of holes. This talk
reviews recent results obtained in collaboration with E. Bernard and E. Caglioti on the homogeni-
zation problem for the linear Boltzmann equation for a monokinetic population of particles set in
a periodically perforated domain, assuming that particles are absorbed by the holes. We distinguish
a critical size for the hole radius in terms of the distance between neighboring holes, derive the
homogenized equation under this scaling assumption, and study the asymptotic mass loss rate in
the long time limit. The homogenized equation so obtained is set on an extended phase space as
it involves an extra time variable, which is the time since the last jump in the stochastic process
driving the linear Boltzmann equation. The asymptotic decay of the mass follows from elementary
arguments in renewal theory.




Résumé de I'exposé de K. Latrach

Existence results for a nonlinear transport equations in bounded geometry on L'—spaces.
In this talk we present some existence results for a multidimensional nonlinear transport equation in
bounded geometry on L'-sapces. The problem may be transformed into a fixed point problem of
the form

A+ Bip = 1. (%)

But, due to the lack of compactness of the involved operators on L'-spaces, the classical fixed
point theorem of Krasnoselskii does not work. Using recent versions of the Darbo and Krasnoselskii
fixed point theorems for the weak topology we show that, for each r > 0, the problem (J) has at
least one solution on B, where B, denotes the closed ball centered at zero with radius . The main
arguments in our analysis are the dissipativity of the streaming operator (for dissipative boundary
conditions) and the fact that one of the operators above (for example A) maps weakly compact sets
of L' into norm compact ones.

Résumé de I'exposé de M. Mokhtar—Kharroubi

Perturbation theory for Schrodinger—type Hamiltonians. We present a new functional analytic
approach of Schrodinger Hamiltonians relying on L' tools (in particular on local weak-compactness
arguments) which extends the Kato class potentials. This formalism has a much more larger scope
and applies for instance to generators of convolution semigroups covering thus generators of a-stable
semigroups, relativistic Schrodinger semigroups etc. We show also how to derive form-bounds for
“multi-particles” Schrodinger-type Hamiltonians.
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