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1. Introduction.

Let A be a second-order uniformly elliptic operator in a bounded domain D.
Consider the eigenvalue problem

(1.1) Λu+λu=0

with mixed boundary conditions:

u=0 on Γx

<1 2) du
-~—]

Γa{x)u—0 on Γ2,

where n stands for the outer normal and 3D=Γ1uΓ2. Let 20 be the first eigen-
value. When A is symmetric, J. Barta proved that

(1.3) inf {-Au/u} ^λo^$up{-

where u is any positive C2-function satisfying the same boundary conditions (1.2)
(see [1]).

When A is nonsymmetric, M.H. Protter and H.F. Weinberger [7] proved
the left hand of (1.3) for any function u satisfying

dn

u>0 on D\jdD

on Γ 2 .

Let a{x) be positive. Then there exists a diffusion process with the gener-
ator A whose domain is the collection of C2-functions satisfying (1.2).

For a Markov process, we can define the spectral radius λQ by

(1.5) Λ-lim-4-logllTJ,

where {Tt} is the associated semigroup and ||Tί|| = suρ Ttl(x).
X

Our main purpose is to prove the inequality (1.3) for the spectral radius of
a Markov process satisfying some conditions. We will show that the spectral
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