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Project Summary

The theory of dynamical systems can be regarded as an important branch of modern mathematics since this theory is closely
connected with many fields of mathematics, such as the theory of differential equations, measure theory, general topology,
probability theory, stochastic processes, game theory, and many others. So, one can anticipate that any progress in the theory of
dynamical systems will initiate the corresponding progress of the above-mentioned fields of mathematics. Moreover, the area of
applications of the theory of dynamical systems became substantially wider during several last decades. The team members of
the proposed project have a long-time experience in research work in the theory of dynamical systems and related topics of
dynamical measures. They elaborated several methods for constructing of general solutions of some differential equations and
describing the behavior of corresponding phase motions in terms of dynamical measures defined on infinite-dimensional phase
spaces. They successfully applied their methodology to concrete problems of the theory of dynamical systems. 

Expected outcomes of the research are the following:

1. An example of a dynamical measure in an infinite-dimensional separable Banach space with a Schauder basis will be
constructed, such that this measure will be non-zero, sigma-finite, invariant with respect to everywhere dense vector subspace
and having the property of uniqueness in the class of all invariant non-zero sigma-finite measures defined on its domain;

2. It will be considered Foerster–-Lasota generalized differential equation of the infinite order and by using the technique of
cellular matrices of the infinite order(the so called Maclaurin differential operators) will be given an expression in an explicit
form of its general solution. Also, the behaviour of the corresponding semidynamical system will be investigated in terms of
ordinary and standard ``Lebesgue measures'' in the space of all sequences of real numbers;

3. It will be constructed a dynamical measure on the infinite-dimensional classical Hilbert space for which a certain problem of
P.Erdosh will be resolved negatively;

4. By using the structure of Fourier differential operators in the space of all sequences of real numbers, it will be described a new
approach for a construction of a general solution of the non-homogeneous differential equation of the infinite order with real
constant coefficients and will be described the corresponding transformation in terms of standard and ordinary “Lebesgue
measures” on the space of all sequences of real numbers ;

5. It will be shown that the following sentences 

(i) there is Witsenhausen-Kalai constant for the surface dynamical measure on infinite dimensional unite sphere, 

(ii) there is an Erdős constant for the dynamical measure on infinite dimensional separable Hilbert space, 

are independent from the theory ZF+DC.

6. By using the structure of the Fourier differential operator in the space of all sequences of real numbers, an essentially different
approach for a solution of the Cauchy problem for linear partial differential equation of the infinite order( in two variables) will be
introduced and the behaviour of the semidynamical system in induced by the solution of the Cauchy problem will be
investigated in terms of ordinary and standard ''Lebesgue measures'' on the space of all sequences of real numbers.


