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Introduction

In [1], M. Cotlar showed that M. Riesz’s theorem could be extended
to the case of a measure preserving flow as well as a real line or a circle.
In this paper, more generally, we shall consider Hilbert transform on a
one parameter group of operators on a complete locally convex space.
For this, we define several terms and prepare some lemmas in what
follows.

DEFINITION 1. Let R be a real field and let X be a complete locally
convex space. Then {U,;tc R} is said to be a one parameter group of
operators on X, if the following conditions are satisfied;

(i) U,is a continuous linear operator on X for all £ R, and U, is
an identity operator on X,

(ii) U, U,=U,,, for all t,sc R,

(ili) for any te€ R and any 2 € X, (U,,— Uz converges to 0 as h—0
in the topology of X (for short, in X).

DEFINITION 2. A continuous linear operator H, y(0<e<N<e) on X
is defined as follows;
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(this integral can be well defined since a mapping te R—(Ux)/te X is
continuous on a compact set {t ¢ R; e<[t|<N}). Also, if lim,.os yoe Hen®
exists in X, we denote it by Hx and call it a Hilbert transform of =.
And the domain of H (i.e. {x € X; Hx exists}) is denoted by D(H).

LEMMA 1. Let X be a complete locally convex space and let {U,;t e R}
be a one parameter group of operators on X. Let x be any element in X
represented by
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