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The purpose of the course is to analyze several examplesihear PDEs -with
both strong geometric and physical features- which enjogddm con- vex structure.
Robust existence and uniqueness results can be unexpechtdined for very gen-
eral data. Of course, as usual, regularity issues are left @y a hard post-process,
but, at least, existence, uniqueness and stability reardtebtained in a large, global,
framework.

We will discuss:

e 1. The real Monge-Ampere Equation (we will show how the @mstructure is
related toOptimal Transport Theody

e 2. The Euler Equations of Fluid Mechanics (that describertb&on of inviscid,
incompressible fluids and provide the most famous exampteg#odesic flow
in infinite dimension) and thelydrostaticandsemi-geostrophitimits;

e 3. The Born-Infeld System (a non-linear electromagnetidehdntroduced in
1934, playing an important role in high energy Physics sthe€1990's).
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