Basic course A5 : Sobolev spaces & Elliptic equations

Xavier Lamy

This course is about second order elliptic equations, whose prototype is the Poisson equa-
tion
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for a function u of n variables in an open set {2, also subject to appropriate boundary conditions
at 092, and a given function f. This and similar equations have many applications in physics
and in other areas of mathematics. The goal of the course is to establish existence, uniqueness
and regularity properties of solutions.

1 Classical solutions

Smooth solutions: representation formulas, maximum principles, Harnack inequalities.

2 Sobolev spaces

Fundamental tools about the spaces W1P(Q) of functions with weak derivatives in LP(Q):
Sobolev and Poincaré inequalities, compactness properties, boundary traces.

3 Weak solutions

Existence, uniqueness and regularity results for weak solutions of general elliptic equations in
divergence form. Applications to problems in the Calculus of Variations.
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