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A classical result in the theory of Malliavin calculus due to P.A. Meyer states
that

‖φ‖p + ‖Dφ‖p
∼= ‖(−L)1/2φ‖p, 1 < p < ∞.

In this formula L denotes the classical Ornstein-Uhlenbeck operator and D is the
Malliavin derivative.

We consider the transition semigroup of the following stochastic differential equa-
tion in a Banach space E,{

dX(t) = AX(t)dt + dWH(t)
X(0) = x

where A is the generator of a C0-semigroup in E, H ⊂ E is a Hilbert space,
WH is an H-cylindrical Wiener process and x ∈ E. Assuming the existence of a
solution X(t, x) and an invariant measure µ, the corresponding transition semigroup
is defined by

P (t)f(x) := E(f(X(t, x))), f ∈ Cb(E),

and extends to a C0-semigroup on Lp(E,µ) for 1 ≤ p < ∞. Its generator will be
denoted by L and the Fréchet derivative in the direction of H is called DH . We will
show that the following inequalities hold,

‖φ‖p + ‖DHφ‖p . ‖φ‖p + ‖(−L)1/2φ‖p, 1 < p ≤ 2,

and

‖φ‖p + ‖(−L)1/2‖p . ‖φ‖p + ‖DHφ‖p, 2 ≤ p < ∞.
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