MINICOURSE ON STOCHASTIC PARTIAL
DIFFERENTIAL EQUATIONS

ERIC GAUTIER (CREST - ENSAE, PARIS)

This is a 10 hours introductory course for PhD students given in the Uni-
versidade do Minho (Braga) between September 24 and October 5 2012.

The aim of the course is to provide an introduction to Stochastic Partial Dif-
ferential Equations (SPDE for short). We will consider stochastic evolution
equations of the form

?;: = Au+ f(u) + g(u)W

with corresponding initial and boundary conditions, where u is a function of
the time and space variables, A is an unbounded operator (for example the
Laplacian in the case of the stochastic heat equation), f is a nonlinearity
and g(u)W is a notation for some (possibly multiplicative) noise. We will
review some useful results on stochastic calculus and stochastic differential
equations and present two approaches to stochastic integration in infinite
dimension: the random field and the semi group approaches. We will then
introduce the various types of solutions for SPDEs and some results re-
garding existence and uniqueness of mild solutions. Based on a few specific
examples we will study the qualitative influence of the noise on the behavior
of the solutions including blow-up, ergodicty and large deviations.
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