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Topics of lectures

1°* order PDE: General theory, characteristics,
initial/boundary conditions

1% order PDE: fully non-linear equations,
conservation laws, weak solutions

Various applications. Hamilton-Jacobi equations.

Hopf-Lax formula

Principles of weak and generalized solutions for
general PDE

Elements of functional analysis, I: introduction,
basic functional spaces. Hilbert spaces.

Elements of functional analysis, Il: Linear
operators. Approximating subspaces.
Introduction into finite elements.

Sobolev spaces, I: motivation, definition, basic

properties.

Weak solutions of the Poisson and Stokes
equation

Existence of weak solutions, applications to the
Dirichlet problem

Sobolev spaces, Il: Sobolev inequalities.
General elliptic equations, |: existence theorem

Maximum principles. Elliptic equations

General elliptic equations, Il: a priori estimates
and regularity

Linear diffusion: parabolic maximum principles

Local existence and regularity for parabolic
equations

Linear evolution: Galerkin's approximations

Systems of conservations laws, |

Systems of conservations laws, |1
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