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1. Introduction. Let X be a non-empty set and .&” be a g-algebra
of subsets of X. Consider the infinite product space 2 = [] ;-_..X,, where
X,=X for n =0, +1, =2, ... and the infinite product o-algebra & =
o_...5 where & =& for n =0, +1, + 2, -.-. Elements of 2 are
bilateral infinite sequences {--.,2_;, ®p, %, ++-} with 2,e X. Let us
denote the elements of 2 by w. If w= {---,2_, %, %, ---} 2, is called
the nth coordinate of w and shall be considered as a function on £ to
X. Let T be the shift transformation on 2 to Q: the wnth coordinate
of Tw is equal to the » + 1th coordinate of w. For any function g on
Q, Tg is the function defined by Tg(w) = g(Tw) so that Tx, = x,,, for
any integer n. We shall consider two probability measures p, v defined
on % Forn=1,2.-+-1let 2, =11~ X, where X, =X,1=1,2--+, 10
and & , = [[%,.&; where &, = %1=1,2,.+.-,n. Then 2, = X and
F,=.9 Let I ,m=nn=0,=+1, +2, ..., be the o-algebra of
subsets of 9 consisting of sets of the form

[w = {"" Xoqy Loy Xy "'}: (xm’ L1y ** % {X}n)GE]

Where Ee % 1. Then #,,C Fpni C© A Let Uy, Ymn be the con-
tractions of p, v, respectively to &, ,. If v, . is absolutely continuous
with respect to f,,,, the derivative of v, , with respect to g, , is a func-
tion of ,, +-+,®, and shall be designated by f, .(®n, *--, %,). Since
Smn(@my ++,2,) 1s positive with v-probability one 1/f,,.(Tm, *++ ©,) is
well defined with v-probability one. We shall let the function
1/fmn@m, +++, ,) take on the value 0 when f,, (%, -+, 2,) <0. Thus
1/fm n(@my ==+, %,) is well defined everywhere. In fact 1/f,, (%, ***, Zn)
is the derivative of v, ,-continuous part of p,, with respect to v, ,.
According to the celebrated theorem of E. S. Anderson and B. Jessen
[1] and J. L. Doob ([2]), pp. 343) 1/f. .(2,, +--, x,) converges with v-
probability one as n— oo. If we assume that p, v are stationary, i.e.,
u, v are T invariant, more precise results may be expected. A funda-
mental theorem of Information Theory, first proved by C. Shannon for
stationary Markovian measures [5] and later generalized to any stationa-
ry measure by B. McMillan [4], may be considered as a theorem of this
sort. In their theorem X is assumed to be a finite set. In this paper
we shall first treat Markovian stationary measures g, v with X being
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