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2. Non-equilibrium cluster expansions in theory of infinite dynamical systems

Pedepar:

1. lucepTariis npucBs4YeHa MOCiIKEeHHIO TOYaTKOBOI 3a/1a4i /111 JIAHI[IOKKA PiBHSIHL BOroto60Ba HECKiIHUEHHUX
CHACTEM METO/IOM HEePiBHOBAXHUX KJIaCTEPHUX PO3KJIafiB. [I06yL0BaHO HOBI IIpeICTaBIE€HHSI 1711 PO3B'SI3KiB Y
(opMi po3KJIaZiB 10 rpynax 3pOCTAYOro YACIa YACTUHOK, €BOJIIOLS SIKUX OIIUCY€EThCSI KYMYJISHTOM
(cemuiHBapiaHTOM) €BOJIIOLIHOTO onepaTopa piBHsAHHSA JliyBis. [ NOYaTKOBUX JAHUX 3 TPOCTOPY
nocyifoBHOCTEN PyHKLIN, 0OMeXXeHUX 110 KOHPIrypauiiiHux 3MiHHUX Ta €KCIIOHEHIjaJIbHO CIIalHUX I10 iMITyJIbCHUX
3MiHHUX, BCTaHOBJIEHO IPUPOAY PO30iKHUX 4JIEHIB PO3KJIaNy AJIs1 PO3B'sI3Ky B KYMYJISIHTHOMY IIP€JCTaBJI€HHI Ta
3aMpPOMIOHOBAHO METOJ, OTO peryspu3saliii. PO3BUHYyTO MeTO, IyalbHUX KIACTEPHUX PO3KJIA/IiB, HA OCHOBI SIKOTO
11o0yJ0BaHO HOBE IIPEJICTaBJIEHHS [1J1S PO3B'SI3Ky [109aTKOBOI 337a4i AyaJIbHOTO JIAHI[I0XKA PiBHSIHb Boroso6osa B
IIPOCTOPIi NOCJIiTOBHOCTEN 06MeKeHUX PYHKLIN. [JocinKeHo icHyBaHHS (PYHKLIOHAIB 17151 cepelHiX 3HaYeHb

CIIOCTEPEXYBAHNX BEJININH, SKi BU3HAYAIOThCS I'IO6y,HOBaHI/IMI/I PO3KiagaMu 110 KyYMYJIAHTAX.

2. The thesis is devoted to the investigation of the initial value problem of the Bogolyubov chain of equations for
infinite systems by the non-equilibrium cluster expansion method. We construct new representations of the



solutions in the form of the expansions over the particle clusters, whose evolution is governed by the cumulant
(semi-invariant) of the evolution operator of the Liouville equation. The existence theorem of the solution in the
cumulant representation of the initial value problem for the Bogolyubov chain of equations in the space of
sequences of integrable functions has been proved. For the initial data from the space of sequences of functions,
bounded with respect to the configuration variables and exponentially decreasing with respect to the momentum
variables, we establish the nature of divergent terms of the expansion for the solution in the cumulant
representation and we suggest its regularization method. We develop a dual non-equilibrium cluster expansion
method and on its basis weconstruct a new representation of the solution of the initial value problem for the dual
Bogolyubov chain of equations in the space of sequences of bounded functions. We investigate the existence of
functionals for the average values of observables determined by the constructed expansions over the cumulants.
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