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SUMMARY
Abstract Dynamical and Quasi-dynamical Systems and Their

Behaviour in Phase Spaces

The present dissertation thesis deals with actual questions of the theory of dynamical
and quasi-dynamical systems. The problems of extension, existence, and uniqueness property
of the dynamical (quasidynamical) systems in the various phase spaces are studied and
researched in the given work.

The invariant and the quasiinvariant measures are one of the important technical means
for studying the dynamical systems (both the general systems and the more or less specific
systems, which arise naturally in the practice) to study the modern theory. It should be noted
that this theory is important itself, as a pure mathematical direction, and, essentially important
as well, due to its numerous use in the natural sciences, for solving questions of the practical
problems of the mathematical and theoretical physics, the probability theory, the random
process theory, the game theory, the ergodic theory, etc. On the other hand, the contemporary
vision of the theory of dynamical systems has conditioned the study of problem of existence
and unigueness of the invariant and quasiinvariant measures determined on the ground basic
E space equipped by G group of various transformations. In the course of researching the
above indicated issues, we need to study the properties of the invariant and quasiinvariant
measures such as the inner properties of the invariant and quasiinvariant measures in the
spaces equipped by various groups of transformations and, certain use of these properties.

Naturally, it is interesting to study the similar question for the infinite-dimensional spaces.
In regards with such spaces, a rich methodology exists, which investigates different features
of the dynamical and quasidynamical systems.

In case of the infinite-dimensional topological vector spaces application of the standard
methods for the dynamical and quasi-dynamical systems was not possible by reason that in
the above mentioned spaces there exists no system which could be dynamical
(quasidynamical) to all translations. Therefore, it has become natural to investigate the
problem of existence of the dynamical and quasidynamical systems in the infinite-dimensional
spaces under a condition, that everywhere dence sub-group (sub-space) of such the space have
to be considered in the role of the group of transformations of the phase space.

(@) The given dissertation thesis provdes the following theorems:

Let E be a complete metric topological vector space. Then there is at least one non-
degenerate o —finite Borel measure with is invariant with respect to some dence vector
subspace of E if and only if E is separable.

(b) The present thesis deals with the question of existence of dynamic systems in the
infinite-dimensional separable Banach spaces, which are equipped with the absolutely
converging Markushevich basis. For such spaces, the following results are valid:

1) There exists the ordinary translation invariant Borel measure;
2) There exists the standard translation invariant Borel measure.

The thesis indicates on certain carriers of the ordinary and standard measures in the
separable Banach space. Namely, that:

In the separable Banach space, the dynamical systems indicated in 1) and 2) are the
generators of the shy-set and, such a set of the first category may be chosen for their carriers,
which will not be covered by the countable family of the compact sets of the same space

(c) The dissertation thesis considers a certain version of one of the question of U. Darge,
namely, it is approved, that:
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For ieN\{l} and G; (ieN\{l}) be the Polish group and Gjis a unimodal Polish

group. Then product of groups decomposes into the disjoint union of a Haar null set and a
meagre set.

(d) In the present thesis a notion of the thick graph of function and its role in the problem of
extension of the o —finite dynamical systems is provided. Existence of the thick graph of
function plays an essential role in the Kodaira-Kakutani method. We have combined to a
certain degree the Kodaira-Kakutani and the surjective homomorphisms method and,
introduced the notion of the almost surjective homomorphisms and, based on this notion,
received, that:

Let G, and G, be arbitrary uncountable groups and let the group G, equipped with a G,
left-invariant (leftG,-quasiinvariant) probability measure x, and let f:G, > G, be a
almost surjective homomorphism. Then there exists two measures x4 and g such that: (1)
4, is anon-atomic o -finite G, -left invariant measure on G, ; (2) 14 extends 14 ; (3) 44 is

a G, -left invariant measure.

(e) At the end, the thesis deals with the dynamical systems for various models of the set
theory, namely, discusses the D. Flemlin problem in (ZF&DC&AD) model and P. Erdosh
problem in the (ZF)&(DC) set theory.
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