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Abstract—The characteristics of an arbitrary pair of random processes, which are invariant with respect
to the group of random process transformations, are considered. By applying an apparatus of Boolean
algebra with measure to the introduced characteristics of random processes, a notion of metric signals
space with axiomatic introduction of information quantity measure, which allows to estimate information
ratios between random signals and their instantaneous values, is formulated.
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Analysis of development of signals theory and information theory unintentionally leads to a thought of
their rather independent and isolated existence with quite weak penetration into each other. Frequently it
may seem that information carriers—signals and principles of their processing exist on their own, while the
information carried by their means and approaches to describing a wide range of information processes are
isolated from the information carriers. In part this is caused by the fact that the authors of signals theory and
information theory considered, on one hand, a space of signals irrespectively of information carried by the
signals in their works [1, 2], but, on the other hand, a measure of information quantity was considered
irrespective of its material carriers—signals [3—5]. This controversy inevitably earlier or later poses a
question of necessity to unify mathematical basics of signals processing theory and information theory. In
this work the author shows that this theoretical difficulty may be dealt with by means of applying the
apparatus of Boolean algebra with measure to describing the probability-statistical characteristics and
properties of random signals.

To describe probability characteristics of a pair of random processes () and 1(¢") we shall use various
denotions of the time parameter 7 and ', assuming that these random processes, in a general case, exist in
separate reference systems.

In order to determine, on one hand, a full measure of statistical interconnection between two
instantaneous values (samples) of &(¢ ;) and &(ty ) of the random process &(¢), and, on the other hand, an
invariant of mutually univocal rnappmg of a random process, a normalized function of statistical
interconnection (NFSI) is introduced in paper [6]:

Vet o) =[1-(1-d(p, p))* 1",

where d(p, PO) stands for a metric between two-dimensional probability distribution density (PDD)
Pe(x j,xp 5t .1y ) of the pair of samples &(7 ;) and (¢, ) and product of their single-dimensional PDDs

Pg(xj,f )aﬂdpg(xk 1 ):
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Index “0” in p, reflects the peculiarity that the product of single-dimensional PDDs corresponds to the
two-dimensional PDD of statistically independent pair of samples. The main properties of NFSI are
considered in work [6].

Some function i¢ (¢ ;,7) may be put into correspondence to each time sample £(# ; ) of random process &( )
with NFSIy¢ (7, t i) We shall call this function information distribution density (I]DD) which is connected
with NFSI through the following relation
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