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Summary

The goal of these lectures is to present some aspects of the theory of Markov processes, with particular emphasis to Ito
diffusion processes, both linear and nonlinear.

Content

The goal of these lectures is to present some aspects of the theory of Markov processes, with particular emphasis to Ito
diffusion processes, both linear and nonlinear. In the first part of the course we will present some elements of the theory
of Markov diffusion semigroups: infinitesimal generators, ergodic theory for Markov processes, convergence to
equilibrium, functional inequalities, Bakry-Emery theory/Gamma calculus. I f time permit we will discuss about nonlinear
diffusion processes of McKean type, the long time behaviour of solutions to the (forward Kolmogorov) McKean-Vlasov
equation and we will study the possible non-uniqueness of invariant measures for such processes.

Contents:
· 1. Chapter:
Markov diffusion processes, generators and Markov semigroups, stochastic differential equations
· 2. Chapter:
Dirichlet forms, reversible diffusions, operateur carre du champ, Gamma calculus, Bakry-Emery theory
· 3. Chapter:
Ergodic theory for Ito diffusions, convergence to equilibrium, functional inequalities
· 4. Chapter:
Mean field limits for weakly interacting diffusions, derivation of the Mc Kean SDE and of the McKean-Vlasov equation.
The stationary McKean-Vlasov equation, non-uniqueness of invariant measures.
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