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Objective and contents: The main objective of this course is to present
some basic features for the numerical simulation of hyperbolic equations by
using the finite volume method. Hyperbolic systems naturally appear in the
modelization of some important phenomena : transport phenomena, acous-
tic waves, gas dynamics (euler equations), free surface environmental flows
and application to meteorology, oceanography or hydraulics (shallow water
equations) but also traffic flows. The course will be divided in two parts.
The first one will be devoted to the presentation of the problem : short intro-
duction to the theoretical properties of the solutions (existence, uniqueness,
regularity, entropy criterion...) and construction and analysis of numerical
solvers to approximate the solutions (consistency, stability, convergence...).
During the second part of the course, a more ambitious project will be pro-
posed to the students (in group of two or three people) : simulation of traffic
flow models, simulation of erosion processes in rivers, simulation of pollu-
tant processes in environmental flows, simulation of shallow water flows in
two dimensions with dam break experiences... All the computations will be
performed by using MATLAB software.
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(a) Initial solution (b) t = 1000s (c) t = 2500s

Figure 1: Dam break simulation
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