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1. Gauss functions

Let (Q, 8, P) be a probability space, that is, Q = {X} is a set of elements c,
and 8 = {E} is a sigma field of subsets E of %, and P(E) is a countably additive
measure defined on 8 with P(Q) = 1. We denote by L2(Q) the real L2-space over
(Q, 8, P), that is, the real linear space of all real-valued 8-measurable functions
f(Q) defined on Q such that

(1) Ilfl1 f lf(w)12P(dw) < m.

Two functions from L2(Q) which coincide almost everywhere on Q are identified
in L2(Q). For any two functions f(w) and g(co) from L2(Q), their inner product
(f, g) is defined by

(2) (f, g) =f f(co)g(w) P(dco).
n

A function x(w) from L2(Q) is called a Gauss function if either (i) x(w) = 0
almost everywhere on Ql, or (ii) there exists a positive number ur > 0 such that

(3) P{cola < x(co) </A} = ef|xp (-W) du

for any real numbers a and 13 with a < 3. In the second case (ii), the function
x(cw) is said to have a Gaussian distribution with mean 0 and variance a > 0.

2. Gauss systems

Let S = {xl(w), * , x,((w)} be a finite set of functions from L2(Q). Then g is
called a Gauss system if the linear combination 'k 1 CkXA(w) is a Gauss function
for any real numbers cl, *--, cn. Further g is said to have an n-dimensional
Gaussian distribution with mean 0 if there exists a real positive definite matrix
A = (ak,zlk, I = 1, - * *, n) such that

(4) P{CO!ak < Xk(CW) <1k, k = 1, .. . , n}

= (det A1/2 ... exp (Au, u)] du,
(27r)9 -2
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