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POSITIVE DIFFERENCE OPERATORS
ON GENERAL MESHES

HUNG-JU KUO AND NEIL S. TRUDINGER

1. Introduction. In this paper we consider maximum principles and resultant
local estimates for linear positive difference operators on general meshes in
Euclidean space. Our results extend these for cubic meshes in our previous paper
[6] and also provide discrete analogues of the Aleksandrov-Bakelman maxi-
mum principle [1], [2] and the local estimates of Krylov and Safonov [5] and
Trudinger [13] for linear elliptic partial differential operators.

In order to describe the results, we begin with some general definitions (fol-
lowing [9]). Let E be an arbitrary set, which we shall call a mesh. A linear differ-
ence operator L acting on 9J(E), the set of real mesh functions, is given by

(1.1) Lu(x) a(x, y)u(y)

for any mesh function u, where a is a real-valued function on E x E, which is non-
vanishing for only a finite number of y values for each x E. We call L of mono-
tone type if

(1.2) a(x, y) > O, for all (x, y) E x E, x#y,

and of positive type if, in addition,

(1.3) c(x) a(x, y) < O.
y

If D is a subset of E, then the interior of D, with respect to L, is defined by

O--{xola(x,y)=0, Vy6D},

and the boundary of D, with respect to L is defined by

Db D- D

With these definitions, we conclude immediately a simple maximum principle. If L
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