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The objective of this note is two-Told: firsl, w p;-m-ib: 8 rather general form for the accenance
probability which will attain the Gibbs distribution for a stationary Markov chain; second, o find the
particular one that will maximize the rale at which equilibrivm is reached,
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1. INTRODUCTION

Let § be a finite set and let g be a probability measure on 5 such that uix) >0 for
every x. We define a Gibbs field as a Markov chain {X,. r=0,1,2....} with values
in § and with its equilibrium distribution given by the Gibbs distribution

L .. 50
P = 11Tz :
ol x) Z{T}e i x} (1.1

where we interpret T as the temperature, U(x) as an encrgy function, and

ziT[ItZE"”m“"y{x} (1.3

is known as the partition funcrion,
To get (1.1}, one can choose the transition probability

P{x';.r]=Pmb{X,,_1-:x‘jxr=;:| (1.3

with considerable latitude. The objective of this note is two-fold: first, 10 prescribe
a rather general family of P(x'|x) that will result in (1.1); second, to find the one
that optimizes {in a suitable sense) the rate at which the eguilibrium distribution
(1.1) 15 reached.

This problem is of considerable interest in simulated annealing (Holley and
Stroock [3], Aarts and Jorst [1]) which is a stochastic algorithm for finding the
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