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A fully nonlinear problem with free boundary
in the plane

DANIELA DE SILVA AND ENRICO VALDINOCI

Abstract. We prove that bounded solutions to an overdetermined fully nonlinear
free boundary problem in the plane are one dimensional. Our proof relies on
maximum principle techniques and convexity arguments.
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1. Introduction

Let φ0, φ1 ∈ C2(R) be such that φ0(t) < φ1(t) for any t ∈ R and let � be the open
set in R2 trapped between the graphs of φ0 and φ1, i.e.

� := {
(x1, x2) ∈ R

2 such that φ0(x1) < x2 < φ1(x1)
}
.

Define

J0 := {
(x1, x2) ∈ R

2 such that x2 = φ0(x1)
}
,

J1 := {
(x1, x2) ∈ R

2 such that x2 = φ1(x1)
}
.

Notice that ∂� = J0 ∪ J1.
We consider the following problem


F(D2u) = 0 in �,

u = 0 on J0,

u = 1 on J1,

(1.1)

where F is a uniformly elliptic fully nonlinear operator with ellipticity constants
0 < λ ≤ �, and F(0) = 0 (see [2] for the definition).

In this paper we prove the following symmetry result about bounded solutions
to the one-phase free boundary problem associated to (1.1).
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