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Abstract

In spite of the fact that it is an oversimplified model (using only the Euler equation one reaches
the conclusion that the birds cannot fly!) it is a corner stone in the mathematical analysis of fluid
dynamic... It is, under convenient scaling both the limit of the Navier-Stokes and the Boltzmann
equation and the pathologies of its solutions may shed some light on the singular behaviour (for
instance in relation with turbulence ) of the solutions of these “more realistic” equations. In conse-
quence I will organi

1 Lecture 1. Hierarchy of equations and instability of the Euler
equation

I will shortly describe a hierarchy of equation which starts from the Newtonian mechanic and ends with
the models of turbulence. The goal is to show that the Euler equation is in the center of this hierarchy.
Then I will show on simple and example the instabilities of the solutions of the 3d Euler equation.

2 Lecture 2 and 3 The wild solutions of De Lellis and L. Szke-
lyhidi

The existence of very singular weak solutions of the Euler equation has already been observed by Scheffer
and Shnirelman which in particular are of space-time compact support. However recently De Lellis and
Szkelyhidi gave a construction of a residual set of such solutions inspired by the Nash Kuiper theorem
in Riemannian geometry and using the differential inclusions of Tartar.

3 Lecture 4.The derivation of the Euler Equation from Boltz-
mann equation in the Incompressible limit following Laure
Saint Raymond

This very elegant derivation is coherent with the fact that coarser limits can be obtained whenever the
properties of the limit model are well established. More precisely the result of Laure Saint Raymond is
valid as long as the solution of the corresponding Euler equation remains smooth.
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