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Introduction 

We consider uniformly elliptic operators of the form 

(*) L = Zi",i=l aii(X) "D2x, xj+ Z~=l bi(X). Dx, 

with real-valued, bounded measurable coefficients defined in R" (for n~2). The 
functions, at1, are assumed to be uniformly continuous in R" (with no restriction 
on the modulus of continuity) and satisfy aii= aji. Operators of this type correspond 
to diffusion processes in R n (see [16]) and hence will be called diffusion operators. 

Our main objective is to prove a comparison theorem (Theorem 2.1) for positive 
solutions of Lu=O in a bounded Lipschitz domain, D, in R n. The theorem asserts 
that any two positive solutions of Lu=O in D which vanish on a portion of the 
boundary must vanish at the same rate. More precisely, if QEOD, B(8r, Q) is 
a ball of radius 8r centered at Q, and ul and us are positive solutions of Lu=O 
in B(8r, Q)c~D which vanish continuously on 0D, then 

Z .  U l ( )  < u s ( x )  < c u,(x) 
r u l ( x r )  - u~(A,)  - us(-4r) 

for all X in B(r, Q)r~D. Here, Ar is a point in B(r, Q)nD whose distance from 
OD is proportional to r. The constant, c, is independent of Q, r, u~, and us. 

The comparison theorem was proved for harmonic functions in 1968 by Hunt 
and Wheeden ([9]). It was extended to solutions of Lu=O for operators with 
HSlder continuous coefficients by A. Ancona in 1978 ([2]). A consequence of the 
comparison theorem is that the representation theorem and Fatou-type results for 
positive harmonic functions in D (see [9]) extend to positive solutions of Lu=O. 
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