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2. Properties of solutions of hierarchies of quantum evolution equations for correlation operators

Pedepar:

1. Tema guceprauiiiHOi poOOTH HAJIEXUTb O OTHOTO 3 aKTyaJbHUX HAIPSIMKIiB PO3BUTKY Cy4aCHOI MaTeMaTUYHOI
({i3uKHU - Teopii eBOJIIOLIHUX PiBHSIHb KBAHTOBUX 6araTO4aCTMHKOBUX CUCTEM. MeTa AucepTaliiiHOi poboTH
noJisiraja B IIOJAJIbIIOMY PO3BUTKY METOZIB ITOOYIOBY Ta NOCJIiIKeHHSI BJIaCTUBOCTEN PO3B'sI3KiB [109aTKOBOI 3a7a4i
1715 iepapxii HeJIiHIMHUX €BOJIIOLITHYX PiBHSIHB, SKUMU ONIMCYIOThCS HEPIBHOBAKHI KOPEJALii KBAHTOBUX
CTaTUCTUYHUX CcHCTeM. [lJ11 KOpessLifiHUX OIlepaTopiB, SIKUMU OIUCYIOThCSI CTAHU CUCTEM CKiHUYE€HOTO YUCIa
0030HiB i (pepMioHiB cHPOPMYIILOBAHO Ta OOIPYHTOBAHO i€papXilo €BOIOLIMHUX PiBHIHb POH HoliMaHa.
[TobymoBaHo HenepTypOaTUBHUI PO3B'A30K 3ana4i Komi niis iepapxii piBHsHb ¢poH HoliMaHa Ta BOCTiIKeHO HOoro
BJIACTUBOCTI. BCTaHOBJIEHO, 110 PO3B'SI30K 300paKyeThCs y (POPMi pO3KJIaZYy I10 IPYINax YaCTUHOK, €BOJIOLS SIKUX
OIMCYETLCSI KYMYJIIHTOM (CE€MiiHBapiaHTOM) BiJIIIOBiAHOTO MOPSAKY TPYIl ONlEpaTOpiB piBHSIHb (poH HolimaHa
CHCTEM CKIHYEHOr0 YMCJila YACTUHOK. [IJIs IOYaTKOBUX JAHUX 3 IIPOCTOPIB IIOCIIJOBHOCTEN CUMETPUYHUX Ta

aHTUCUMETPUYHUX SIIEPHUX OIIEPaTOPiB JOBEAEHO TEOPEMY iCHYBAaHHS CUJIBHOTO Ta CJIAOKOrO PO3B'SI3KiB 3a11ayi



Komi g5 iepapxii piBHgHb GpoH HolimaHa. OOGIpyHTOBAHO BUBI, iepapxill KBAHTOBUX €BOJIIOLIHUX PiBHSIHD [JIS
MapriHaJbHUX ONEPATOPiB I'YCTUHU i MapriHAJIbBHUX KOPEJISALiAHNX onepaTopiB. JocimkeHo 3anavy Ko nig
HeJliHilHO] iepapxii kBanToBUX piBHAHb BBI'KI 17151 MapriHasibHUX KOPEJISILiMHUX onlepaTopis. Bnepue nobynoBaHO
HenepTypoaTUBHMI PO3B'SI30K HEJiHIMHOI iepapxii kBaHTOBuUX piBHSAHb BBI'KI y ¢popmi poskiany nmo rpynax
(kyacTepax) 3pOCTaruoro 4ucCJla YaCTUHOK, €BOJIIOLLiS SIKUX ONMUCYEThCS (PeAYKOBAaHUM) KYMYJISSHTOM BifITIOBiIHOTO
NOPSAKY HeJIHIMHUX TPYIl ollepaTopiB iepapxii piBHsIHb poH HolimaHa 1151 KOpessiiiiHuX orepaTopis, Ta
JIOCJIiIKEHO MOro OCHOBHI BJIaCTHUBOCTI.

2. The topic of the Thesis relates to the important area of development of modern mathematical physics, meaning
the theory of evolution equations of quantum many-particle systems. The aim of the thesis is to develop the
methods of construction and investigation of properties of solutions of the initial value problem for the hierarchy
of nonlinear evolution equations that describes the non-equilibrium correlations of quantum statistical systems.
For correlation operators that describe the states of finite Bose and Fermi systems the von Neumann hierarchy of
evolution equations is formulated. The non-perturbative solution of its Cauchy problem is constructed. The
properties of the solution are investigated. It is set that the solution is represented in the form of expansion by the
groups of particles, which evolution is governed by the cumulant (semi-invariant) of the appropriate order of
groups of operators of the von Neumann equation for the finite-particle systems. For the initial data from the
spaces of sequences of symmetric and antisymmetric trace-class operators the theorem on existence of strong
and weak solutions of the Cauchy problem of von Neumann hierarchy is proved. The hierarchies of quantum
evolution equations for marginal density and marginal correlation operators are rigorously derived. The non-
perturbative solution of nonlinear quantum BBGKY hierarchy has been constructed for the first time in the form of
expansion by the groups (clusters) of particles which evolutions is governed by the reduced cumulant of the
appropriate order of nonlinear groups of operators of von Neumann hierarchy for correlations operators. The
properties of the solution are investigated.
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