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Elliptic operators with unbounded

diffusion coefficients in Lp spaces

GIORGIO METAFUNE AND CHIARA SPINA

Abstract. We prove that, for N ≥ 3, α > 2, N
N−2 < p < ∞, the operator Lu =

m(x)(1 + |x |α)"u generates an analytic semigroup in L p which is contractive

if and only if p ≥ N+α−2
N−2 . Moreover, for α < N

p′ , we provide an explicit

description of the domain. Spectral properties of the operator L are also obtained.
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1. Introduction

In this paper we focus our attention on a class of elliptic operators with unbounded

diffusion coefficients. We deal with operators of the form

Lu = m(x)(1+ |x |α)"u, (1.1)

for positive values of α, on L p = L p(RN , dx) with respect to the Lebesgue mea-
sure. We assume that m ∈ Cσ

loc(RN ) for some 0 < σ ≤ 1 and that there exist

constants κ,% > 0 such that κ ≤ m(x) ≤ % for every x ∈ RN . We are interested

both in parabolic problems associated with L

ut − Lu = 0 u(0) = f

and in the solvability of the elliptic equation

λu − Lu = f

for λ ∈ C. The case α ≤ 2 has been already investigated in literature and for this

reason we shall assume α > 2 throughout the paper, even when some arguments

easily extend to lower values of α.
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