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Positive solutions to nonlinear nonhomogeneous
inclusion problems with dependence on the gradient ∗

Shengda Zeng †, Zhenhai Liu ‡ and Stanis�law Migórski §

Abstract. The goal of the paper is to study a generalized elliptic inclusion problem
driven by a nonhomogeneous partial differential operator with the Dirichlet bound-
ary condition and a convection multivalued term. An existence theorem for posi-
tive solutions of the problem is established by applying the method of subsolution-
supersolution, together with truncation and comparison techniques.
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1 Introduction

In this paper, we are interested in the existence of positive solutions for the following
nonlinear nonhomogeneous elliptic inclusion problem with the Dirichlet boundary
condition and a convection multivalued term{ − div a(Du(z)) ∈ F (z, u(z), Du(z)) in Ω,

u = 0 on ∂Ω,
(1)

where Ω ⊂ R
N (N ≥ 2) is a bounded domain with C2-boundary ∂Ω, and D is

the gradient operator. Moreover, the nonlinear operator a : RN → R
N is an abstract

nonhomogeneous operator, which satisfies certain regularity and growth conditions
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