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General Ornstein-Uhlenbeck operators
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In this project we would like to present some aspects of the theory of semigroups generated by
certain second order elliptic operators with unbounded coefficients. In particular, we will focus our
attention on the Ornstein-Uhlenbeck operator, the prototype of elliptic operators with unbounded
coefficients. Such operator is defined by

L =

N∑
i,j=1

qijDij +

N∑
i,j=1

bijxjDi = tr(QD2) + 〈Bx,∇〉, x ∈ RN ,

where Q = (qij)i,j=1,...,N is a real symmetric and positive definite matrix and B = (bij)i,j=1,...,N

is a non-zero real matrix.

We will start by illustrating the heuristic argument applied by Kolmogorov to get an explicit
representation formula for the generated semigroup T (t). This formula allows the study of the
main properties of the semigroup (see [4] and [1, Section 3]).

Then we will show some classical results for the Ornstein-Uhlenbech operator in continuous
function spaces and in Lp spaces with respect to Lebesgue measure. Especially we will consider
generation properties of suitable realizations of L, strong continuity, contractivity, smoothing effects
of (T (t))t≥0 ([2], [3], [6]).

As further result we could present the spectral properties of the Ornstein Uhlenbeck operator
in Lp(RN ) with respect to the Lebesgue measure ([5]).
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