ON THE LINEAR TRANSLATABLE STOCHASTIC FUNCTIONAL EQUATION.

By Takuji ONOYM4

1. Introductlon.
Cur protlem 1s how to study a special
solution of the linear translatable
stochastlic functional equationj
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1°, A is a linear translatable
operator,

2°, ;(x,w) is a given strictly
stationary stochastic process, and

3°, f,," 4 ¢ 13 defined as Bochner’s

integral sccording to the operator A.

The object of this paper 1s to study es-
pecially the case when zero points of §e-
nerating function G ) { Ne?Xz6m)e
of A eare only pure imaginary, because
other cases are not so difficult.

Here we have to note that N,Wiener's “
and T.Kitagawa’s?method in the pure func=

tional scheme are not always adortable
as they are,
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A, be & zero polnt of order R(hAkz2o) of
G(A) ¢ then we cau wrilte follow%ng:
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2°, Regarding Fa,w), gl w)  gq
two strictly stationary stochastic

processes, we have the following
definitiont
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We call this w  nom,

Lerma 2. (°) A strictly stationary
stochastic process §(x.w) and its

autocorrelatlion coefficlent g ¢
are represanted as follows. it
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exist,

et A (=27, 2,00 ) be zero points
of  G(A) on Imaginary axis, and be non
<ense® in any Interval on imaginery axis,
then the interval (~0s, 00) can D6 de=-

vided into the direct sum (I,6I1, & . )
of enumerable sublintervals I; ( <o c2 -

DY LAY (=0, 4,2, -0 ) in (2.2).



From (2.6), we can write
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3s Main Theorem,

Theorem I ., The stochastic func-
tional equations which are obtained from
(101) and (2.8)
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where zero points of G (A) are pure
imaginary, and (D -cAn} (= (& - 4n))
is a differential operator.

Here we have to prove a lemma before s
proof of Theorem I,

Lemma 4 In any finlte interval ofx
/‘J A, A ASihw) :f/\ hoA) ASCh @)
I I,

where A (x A) is a uniformly bounded
function on A e I, and any finite
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Proof of Theorem 1.
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We put
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Next we prove
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Theorem 1s provede

We can not get so easlly some conditlon

D fa (v w)

for convergence of R
But 1t 1s easily seen that, if K
that | P A0 1S K
stant < o )

such
(= absolute con-
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of x and no relative to » and A
o
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in any finite interval of X with respect
to «w* -norm.

4.

When no zero point of G is pure
imaginery, we have the followlng result,

G(A) 1s written as the sum of three
parts, Hov, F(A)  and S A,
step, absolutely continuous, and sin-
guler respectivelye. Then
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( o
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£ : a certain interval on the
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Then, the functional equation (1l,1) has
the special solution

Fz, w) = /j (x~t, w3 Lot t£)
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where  occf) is defined as
do -it
Gy = LAty
Proof

By the condition (1°) and (2°)
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When no zero points of @} 1ig pure

Imaginary, the condition I° 13 satis-
fied,
In the Wold s Theorem(g{ I°  and 1I1°

are gatisfled, 1In this sence, Theorem Il
gives the generalization of Wold’s Theorem.
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