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A Strongly Degenerate Quasilinear Equation: the Elliptic Case

FUENSANTA ANDREU – VICENT CASELLES – JOSÉ M. MAZÓN

Abstract. We prove existence and uniqueness of entropy solutions for the Neu-
mann problem for the quasilinear elliptic equation u − div a(u, Du) = v, where
v ∈ L1, a(z, ξ) = ∇ξ f (z, ξ), and f is a convex function of ξ with linear growth
as ‖ξ‖ → ∞, satisfying other additional assumptions. In particular, this class
includes the case where f (z, ξ) = ϕ(z)ψ(ξ), ϕ > 0, ψ being a convex func-
tion with linear growth as ‖ξ‖ → ∞. In the second part of this work, using
Crandall-Ligget’s iteration scheme, this result will permit us to prove existence
and uniqueness of entropy solutions for the corresponding parabolic problem with
initial data in L1.
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1. – Introduction

Let � be a bounded set in R
N with boundary ∂� of class C1. We are

interested in the problem

(1.1)

{ u − div a(u, Du) = v in �

∂u

∂η
= 0 on ∂�,

where v ∈ L1(�), a(z, ξ) = ∇ξ f (z, ξ), f being a function with linear growth
as ‖ξ‖ → ∞ and ∂

∂η
is the Neumann boundary operator associated to a(u, Du),

i.e.,
∂u

∂η
:= a(u, Du) · ν,

with ν the unit outward normal on ∂�.

Our purpose in this paper is to define a notion of entropy solution for
(1.1), and prove existence and uniqueness results when the right hand side v

is in L1(�) (or in L∞(�), depending on our set of assumptions). Besides the
fact that the elliptic problem is interesting by itself, this result permits us to

Pervenuto alla Redazione il 10 novembre 2003 e in forma definitiva il 27 maggio 2004.


