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Non-perturbative solutions of BBGKY hierarchy of
evolution equations for colliding particles

From the moment the BBGKY hierarchy (Bogolyubov–Born–Green–Kirkwood–Yvon) was formulated in 1946
until the last decade, the solution to such a hierarchy of evolution equations has been represented in the form
of an iteration series, i.e., expansion into a series constructed by perturbation theory methods. In particular,
this representation of the solution is applied for the derivation of kinetic equations, the generally accepted
method of derivation of which is the construction of the scaling asymptotics of the solution to the BBGKY
hierarchy.

Recently, an approach has been developed for the rigorous derivation of kinetic equations for many particles
interacting as hard spheres, based on the description of the evolution of observables and states [1-4]. This
approach was successfully developed due to the use of non-perturbative solutions of the BBGKY hierarchy
for systems of interacting particles.

In this talk, the structure of expansions that represent a non-perturbative solution of the Cauchy problem for
the dual BBGKY hierarchy for observables of many hard spheres is substantiated, as well as expansions into
series that represent a non-perturbative solution of the BBGKY hierarchy for their states.
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