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THE MARKOV OSCILLATION PROBLEM

DAI YONGLONG
(Dept. Math. Zhongshan Univ. Guangzhou , China)
ABSTRACT

1. THE PROBLEM

Let (2, 9, P) be a probability space. A stochastic process
Z=(Z(t); t>0), taking the values 0 and 1, is said to be a regenera-
tive phenomenon if there exists a function p on (0,00) (called the p-
function of Z) such that, whenever

0=t <t <ty <- <ty

we have
P(Z) = Z(t) = = = Z(t) = 1) = [[ ot —t_0
=1

A p-function p( « ) is said to be standard if
li{r(;n p(t) = 1.

We denote by &2 the class of all standard p-functions.

In 1968 R. Davidson posed the following tantalizing problem.
Suppose p€ 2 with p(1)=M,0<M<1.How small is m=inf( p(2);
(0<{t<<1)? In other words, what pairs of (m, M) can occur?

As a special case of the above problem R. Davidson considered the
following problem. For p€ .52,0<<M<1. define

m(p) = inf (p(£). 0Tt <C 1),
IM) =inf (m(p): P € F,p(1) = M),
Ve = inf (M, I(M) > 0).
Davidson first proved that v..—=1/e and conjectured that

Voo = 1/e.



For more than two decades this conjecture has remained unproved
but some upper bounds of v. have been obtained by many reseachers.
In 1968 Davidson proved that v.,<{3/4, and which was indepen-
dently proved by Blackwell and Freedman;
In 1973 Griffeath proved that v..<(2/3;
In 1973 Cornish proved that v.<_1—1/e;
In 1975 Joshi proved that v.<(0. 59;
In 1977 Joshi proved a better result; v,.< 0. 56;
In 1984 Yu Yaoqi proved v..<(0.515;
In 1986 Zou Jiezhong proved v..<{1/2.
Up to 1990 the best result was v..<_1/2.
I. THE MAIN RESULT
In papers [ 3~6 ] we used a new method to study the Markov os-
cillation problem. The most important result of these papers is that, we
have succeeded in proving the above Davidson’s conjecture completely.
Our final result is the following theorem which was proved in
[6]. |
THEOREM. For any p€ & we have
p(8) < p(s) + /e, 0sKt< oo,
As a direct consequence of this theorem we immediately get
COROLLARY. v.<l/e.
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