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A NEW CLASS OF PROBABILITY LIMIT THEOREMS 

BY JOHN LAMPERTI1 

Communicated by J. L. Doob, December 30, 1960 

Suppose that \Xn) is a Markov process with states on the non-
negative real axis and stationary transition probabilities. Define 

(1) pk{x) = £[(XW+1 - Xn)
k\ Xn = x], k = 1, 2, • • • ; 

we assume that for each k> ixk(x) is a bounded function of x. Assume 
also 

(2) lim H2(x) = /3 > 0, lim XJJLI(X) = a > • 
X—>« X-+ 00 2 

We shall say that the process {Xn} is null provided that 

1 n 

(3) lim — £ Pr(X< g M) = 0 

for all finite M. A class of examples satisfying all the conditions im­
posed so far is afforded by Markov chains on the integers with transi­
tion probabilities of the form 

(4) frj+i = — [ l + 4 + ° ( — ) ] > °> PjJ-i « 1 - Pi.M i f3 * 0; 

pQl = 1 — pOO > 0 . 

For such chains (random walks) the null condition is known to hold if 
<x> —1/2 ( = —/3/2). In many (but, so far at least, not all) other cases, 
it can be shown that (3) follows automatically from the other hypoth­
eses. 

For a process {Xn} satisfying the above assumptions, there is an 
analogue of the central-limit theorem: 

1 Partially supported by the National Science Foundation. 
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