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Estimates of the derivatives for a class of parabolic degenerate
operators with unbounded coefficients in R

N

LUCA LORENZI

Abstract. We consider a class of perturbations of the degenerate Ornstein-
Uhlenbeck operator in R

N . Using a revised version of Bernstein’s method we
provide several uniform estimates for the semigroup {T (t)}t≥0 associated with
the realization of the operator A in the space of all the bounded and continuous
functions in R

N .
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1. Introduction

In the last decades, the interest towards elliptic (and parabolic) operators with un-
bounded coefficients grew considerably, also in view of their wide applications to
stochastic partial differential equations. In the uniformly elliptic case, it is well-
known that, under quite minimal regularity assumptions on the coefficients of the
operator

A =
N∑

i, j=1

qi j Di j +
N∑

i=1

b j D j + cu

and assuming that c is bounded from above (but without any growth assumptions
on the diffusion and the drift coefficients), the Cauchy problem

(HCP)

{
Dt u(t, x) = Au(t, x), (t, x) ∈ R+ × RN ,

u(0, x) = f (x), x ∈ RN ,

admits a classical solution u, which, in general, is not the unique classical solution
to problem (HCP) but, when f ≥ 0, it is the minimal positive solution. This allows
us to associate a semigroup {T (t)}t≥0 of bounded operators in Cb(R

N ) with the
operator A: for any t > 0 and any f ≥ 0, T (t) f is the value at t of the minimal
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