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Introduction.

The BBGKY hierarchy of equations was derived by Bogoliubov, Born, Green,
Kirkwood, Yvon.

The solution of the Cauchy problem for the BBGKY hierarchy of equations
[1]-[4] is represented in the form of a series of iterations or a functional series (a
non-equilibrium cluster expansion) [5]-[7].

The state of particle systems [8]-[11] is described by the solution of the Cauchy
problem for the BBGKY hierarchy of equations, and the evolution of the state of
particle systems is described by the BBGKY hierarchy of equations from which
various Kinetic equations can be obtained in the appropriate limits [12]-[20].

Complex formulas obtained as a result of the research of particle systems can
be conveniently formatted using the LaTeX system [21]-[29] and automating the
creation of data and calculations [30]-[32]. The LaTeX system can also be used in
the research of biological, biochemical and chemical systems [33]-[36], as well as
in other research, especially where formulas are used.

Main part and results.

Consider a symmetric system of many identical particles interacting as hard
spheres with diameter ¢ > 0 and unit mass. In this system, we research the discrete
velocity model of the Cauchy problem for BBGKY hierarchy of equations with
initial data having the factorization (chaos) property

Fi(t, x1)|e=0 = F1(0,xy),
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where
Xs = Xs(q1, -+, qs)
IS a characteristic function of a set R®\ {W,UdW}, the set dWE is an e-
neighborhood of the set W, of forbidden configurations.

Using the cumulant representation of the solution of the Cauchy problem for
the BBGKY hierarchy of equations [37] in the space L}, of sequences of summable
functions, it is proved that the functional series
F@Y) =

= P07 Ty smer™ Jgn AQ\ @)Uy (6, Xp) Xsn Q™ TIET F1 (0, %) (1)

v n!

(where % IS density,

Q° =(q1, -, qs), Q" = (q1, 1 G5, s 1) -+ Gs+n)»
Y =(xq, .0, %), Xy = (Y, Xgi1) ooer Xgim))
the cumulants are

Ug (6 X) = > (DIFFLAPI= D! | [ Sy (6%, n = X\ V] 2 0,
P: Xy=U;X; X;cP
Y.p is the sum over all possible partitions of the set X, into |P| nonempty
subsets X; c Xy, that are mutually disjoint, X; N X; = @, and the set Y belongs
entirely to one of the subsets X;) converge in the norm of the space L} (VS x R®) at
t = 0 and satisfy the inequality
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Under the condition of low densities, it is proved the existence and uniqueness
of the solution of the closed evolution equation obtained from the solution (1) of the
Cauchy problem for the BBGKY hierarchy of equations.

Conclusion.

The proof of the existence and uniqueness of the solution of the closed
evolution equation obtained from the solution (1) of the Cauchy problem for the
BBGKY hierarchy of equations is important for deriving the generalized kinetic
equation.

Dynamic symmetric systems of particles interacting as hard spheres model gas
for which, within the framework of the kinetic theory, it is assumed that gas
molecules interact as hard spheres. This simplification makes it possible to describe
the properties of gas.

Models with elastic collisions are usually used in theoretical or simulation
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research for a simplified description and analysis of the main aspects of dynamics.
At the same time, the BBGKY hierarchy of equations is especially important.

Dynamic symmetric systems of particles interacting as hard spheres are used
in @ number of scientific areas such as mathematical physics, theoretical physics,
mathematical biology, mathematical economics, chemistry, and modern
nanotechnology.
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