SOME EXPANSION THEOREMS FOR
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1. Let @(#) (—oo<¢<0) be a continuous stationary stochastic process of the
second order (in the wide sense) with mean zero; that is,

(1. 1) E{&@t+u) & (B} =p(u)
is a continuous function of # only, and
1. 2) E{&(®)} =0, —co<t<co.

o(u) is called the correlation function of &(¢). We have, then,

L3 8(t)=S°° ¢it3 dZ(3)
and
(1. 4) o) = S“ e dFQ),

where F(A) is a bounded non-decreasing function such that F(co)—F(—o0)=p(0)
=E{| &@®) |}, and Z(4) is an orthogonal process such that E{| Z(X)—Z()|?} =FQ’
—0)—F(1—0). F() and Z(2) are called the spectral function and the random
spectral function of &(f) respectively.

Let

and consider

)

(1.6) ngmwX(t—s) K(ns) ds:S

- —o0

X( t—% )K(s) ds,

where f(#) and K(s) are numerical valued functions. Kawata [5] has shown that if
@) f(&)/A+]s[*®)eL(—oo, 00), (ii) f(t+u)—f({t)=0(u) for small «, (iii) (1+|s]) K(s)
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