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LOCAL PROPERTY OF VISCOSITY SOLUTIONS
OF FULLY NONLINEAR SECOND ORDER

ELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS

MYTHILY RAMASWAMY AND S. RAMASWAMY

Abstract

The two approaches to viscosity solutions of fully nonlinear elliptic pde's,
one as introduced in Caffarelli and Wang and the other as in Crandall, Ishii
and Lions, are studied. For some class of uniformly elliptic operators, the first
notion is shown to be local and is equivaíent to the second one.

1. Introduction

In this note, we study the two approaches to the viscosity solution of fully
nonlinear second order elliptic pde's: one approach, similar to that developed in
Caffarelli and Wang ([1], [5]) and the other one, as in Crandall, Ishii and Lions
[2]. We show that the first notion is local and is equivalent to the second one
for some class of uniformly elliptic operators, thus establishing a link between
the two approaches.

2. Viscosity solutions

Let Í7 be a nonempty open bounded subset of En and Sn be the subspace of
all symmetric n x n matrices. Let F be a continuous map from Sn x Rn x R x Ü
to R, satisfying the uniform ellipticity condition:

(2.1) A||M|| M,p,z,x)-F (N, p, z, x) > A||M||,

for all N e Sn, M > O and (p, z, x) e Rn x R x íl Here ||M| - (£,-
for the matrix M = [m(7-]. First we study the viscosity solutions of

)1/2

(2.2) F(D<¿u(x\ u(x\ = O

in the spirit of [1] and [5].
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