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Entire solutions to a class of fully nonlinear elliptic equations

OVIDIU SAVIN

Abstract. We study nonlinear elliptic equations of the form F(D2u) = f (u)
where the main assumption on F and f is that there exists a one dimensional
solution which solves the equation in all the directions ξ ∈ R

n . We show that
entire monotone solutions u are one dimensional if their 0 level set is assumed to
be Lipschitz, flat or bounded from one side by a hyperplane.
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1. Introduction

We consider the fully nonlinear reaction-diffusion equation in R
n

F(D2u) = f (u), (1.1)

where F is uniformly elliptic with ellipticity constants λ, �, F(0) = 0, and

f ∈ C1([−1, 1]), f (±1) = 0, f ′(−1) > 0, f ′(1) > 0. (1.2)

The main assumption on F and f is that there exists a smooth increasing function
g0 : R → [−1, 1] (one dimensional solution) such that

lim
t→±∞ g0(t) = ±1,

and g0 solves the equation in all directions ξ , that is

F
(

D2(g0(x · ξ))
)

= f (g0(x · ξ))

for every unit vector ξ ∈ R
n .

In this paper we consider monotone viscosity solutions of (1.1) which “con-
nect” the constant solutions −1 and 1 at ±∞,

uxn > 0, lim
xn→±∞ u(x ′, xn) = ±1, (1.3)
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