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The fundamental solution of nonlinear equations

with natural growth terms

BENJAMIN J. JAYE AND IGOR E. VERBITSKY

Abstract. We find bilateral global bounds for the fundamental solutions associ-
ated with some quasilinear and fully nonlinear operators perturbed by a nonneg-
ative zero order term with natural growth under minimal assumptions. Important

model problems involve the equations −!pu = σ |u|p−2 u + δx0 , for p > 1,

and Fk(−u) = σ |u|k−1 u + δx0 , for k ≥ 1. Here !p and Fk are the p-Laplace
and k-Hessian operators respectively, and σ is an arbitrary positive measurable
function (or measure). We will in addition consider the Sobolev regularity of the
fundamental solution away from its pole.
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1. Introduction

1.1. In this paper we study the fundamental solution associated with certain non-

linear operators perturbed by natural growth terms. Consider, for 1 < p < ∞, the

quasilinear operator

L(u) = L(p)(u) = −!pu − σ |u|p−2 u, (1.1)

where!pu = div(∇u |∇u|p−2) is the p-Laplacian operator and σ is a nonnegative
Borel measure, on Rn .

Our main goal is to investigate the interaction between the differential operator

−!pu, and the lower order term σ |u|p−2 u, under necessary conditions on σ . This
interaction between the differential operator and the lower order term turns out to

be highly nontrivial. We will also study the corresponding problem when the p-

Laplacian is replaced by a more general quasilinear operator, or a fully nonlinear

operator of Hessian type.

Our theorems extend to nonlinear operators very recent results [16, 17, 19] re-

garding the behavior of the Green function of the time independent Schrödinger
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