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ON FOURIER TRANSFORMATION OF SOME
CLASSES OF SQUARE SUMMABLE FUNCTIONS
ON A HILBERT SPACE WITH GAUSS MEASURE

Abstract

In the paper we distinguish three classes of functions possessing n-th order
derivatives with respect to finite and denumerable number of directions with
square summable different expressions.

Necessary and sufficient conditions are imposed on an analytic function of
a Hilbert space so that it be a Fourier transformation with respect to Gauss
measure of the indicated classes of functions.

Introduction. Let X be a Hilbert space with a scalar product (x, y), x, y ∈
X, F − σ be algebra of Borel sets from X,µ be a Gauss measure on F given by

the characteristic functional ϕ0(z) = exp
{
−1

2
(Bz, z)

}
, where B is positive kernel

operator. By L2(X,µ) we denote a space of square summable functions on X. The

function f(x) ∈ L2(X,µ) determined by the formula ϕ(z) =
∫
ei(z,x)f(x)µ(dx) is

said to be a Fourier transformation of the function ϕ(x).
It is easy to establish that ϕ(z) is extendable on complex extension of the space

X and ϕ(x + λy) is an entire analytic function with respect to a complex vari-
able λ for any fixed x, y ∈ X, at each point of x ∈ X has a Frechet derivative
ϕ(k)(x; y1, y2, ..., yk) that is a bounded k variable form. In [1] the following inverse
problem is solved: under which conditions the entire analytic functions are the
Fourier transformations of the functions from L2(X,µ) and of some narrow sub-
classes. In the present paper we find necessary and sufficient conditions on an entire
analytic function ϕ(z) for it to be transformation of the following classes:

1. Of functions f(x) ∈ L2(X,µ) for which

∞∑
m1,m2,...,mr=1

∫ [
f (r)(x; em1

1 , em2
2 , ..., emr

r )
]2
µ(dx) <∞

where {em1
1 } , {em2

2 },...,{emr
r } are some systems of vectors in X,m1,m2, ...,mr =

1, 2, 3...
2. Of functions of the form f(x) ‖x‖m , f(x) ∈ L2(X,µ)
3. Of the functions f(x) ∈ L2(X,µ) for which

(
Sp

[
f (r)(x; ·)2

]) 1
2 ‖x‖q ∈ L2(X,µ)

where Sp
[
f (r)(x; ·)2

]
=

∞∑
i1,i2,...,ir=1

[
f (r)(x;h1, h2, ..., hir = 1)

]2
and {hi} is some or-

thonormed basis in X.




