Motivations

Boundary value problems for hyperbolic systems represent an important investigation field in applied mathematics, for theory as for numerics. During my Ph.D. Thesis I worked on discrete kinetic approximation of hyperbolic scalar boundary initial value problems. This work consisted in three different parts. First, I studied the discrete BGK type semi linear system. Extending the work of Roberto Natalini and Andrea Terracina^{(1)} to a general case of any set of kinetic velocities, I showed the stability of the approximating solutions and their convergence towards the unique weak entropy solution already exhibited by Bardos, Nédélec and Leroux^{(2)} with a viscous approximation. Then, discretizing BGK system, in collaboration with Denise Aregba- Driollet, we obtained a set of numerical schemes easy to code and Riemann Solver Free. For those schemes, specific to boundary value problems for systems of conservation laws, we established all proofs of convergence towards the unique weak solution when the discretisation step vanishes. At last, to show their efficiency, I made various tests on pure boundary problems and benchmarks for different systems like the Burgers Equation or the Full Euler Equations.

To extend the ideas already developed during the PhD Thesis, Roberto Natalini invited me to make a short Post- doc in Roma at "L’istuto per le Appliczioni del Calcolo" (I.A.C) for 6 month (mars- august 2002). During this period I will collaborate with Andrea Terracina (Roma II) and Francesca Guarguaglini (University of Aquila) on the diffusive BGK approximation of parabolic equations with boundary conditions.

During my PhD thesis, one of interesting points that appeared was that for kinetic schemes of second order in space, no entropy criterion could be obviously exhibited to select the physically meaningful solution, some progresses have already been done in a work of F. Bouchut, CH. Bourdarias, and B. Perthame^{(3)}, but no explicit formalism was found. Numerically the aim would be to understand deeply what can be harvested in the scalar case from the previous work for a general scheme, to extend ideas for multidimensional schemes and try to find similar analysis for the case of discrete velocity models. Those are my focussing points. Any suggestions would be welcome to complete the proposal, of course.

The French version of PhD rapport is available at the following address http://www.math.u- bordeaux.fr/~milisic/num_fr.ps.gz Postscript version of the article

"Stability and convergence of discrete kinetic approximations to an initialboundary value problem for conservation laws" accepted in Proceedings of the A.M.S. can be also found at http://www.math.u- bordeaux.fr/~milisic/proc/cont3.ps

Short Bibliorgaphy 1) R. Natalini and A. Terracina.

Convergence of a relaxation approximation to a boundary value problem for conservation laws, Comm. Partial Differential Equations 26 (7- 8): 1235- - 1252. 2001

2) C. Bardos, A.~Y. le~Roux, and J.- C. Nédélec First order quasi- linear equations with boundary conditions, Comm. Partial Differential Equations, 4(9):1017- - 1034, 1979.

3)F. Bouchut, CH. Bourdarias, and B.Perthame A MUSCL method satisfying all the numerical entropy inequalities, Math. Of Comp. 65(216): 1439- 1461, 1996.