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2. Asymptotic analysis and transitional phenomena in Markov random evolutions

Pedepar:

1. Iucepraniiina po60oTa NpUCBAY€Ha NOCiIKEHHIO BIaCTUBOCTEN OOHOPIAHMX MapKOBCHKUX ITPOLIECIB Ta
BUIIaJIKOBUX €BOJIIOL{N B MaciuTabi yacy ge npu [lepmum 06'€KTOM IOCIiIPKEHHS SIBJISIIOThCSI CTPUOKOTIONIOHI
MIPOLECH 3 HEe3aJIEXKHUMU MMPUPOCTAMU B CXEMaX JIBOX HEJIHIMHUX alrpoKCcUMaliil. Y mucepTauiiiHiil po6oTi
PO3IJISAAI0THCS TEHEPAaTOPU MAapPKOBCHKUX IIPOLECiB Ta MAPKOBCBKi BUIIAIKOBI €BOJIIOLLi] B CXeMax IyaCCOHOBO]
anmpokcumallii Ta anpokcumatii JIesi 3 HesliHITHMM HOPMYBaHHSIM, JOCJIIIKYIOTbCSI PO3B’S13KU ITPO6IEMU BEJTUKUX
BiIXWJIEHb B CXe€Max HeJIiHIMHMX allpOKCUMAllill Ta BUBHAYAETHCS 3B'SI30K MK HeJIiHINHUMU QPYHKLISIMU
HOPMYBaHHS. MeTo10 fucepTauifiHoi poOOTH € 3HaXOpKEHHS HeJliHINHMX HOPMYIOUMX (YHKIIi 17151 reHepaTopiB

MapKOBCBKUX IIPOLECIB Ta MAPKOBCHKUX BUITIAJIKOBUX €BOJIIOLIN. BU3HAYaI0TECS YMOBU HEJIIHIMHOI alTpOKCHMalii



[Tyaccona ta JleBi Ta JOCIIXY€ETbCS aCUMITOTUYHE 300paKEHHS T€HEPAaTOPiB MAPKOBCHKUX IIPOLIECiB. B pobiiemi
BEJIMKUX BiIXWJIEHb NOCIIKYIOThCS OBl HesliHiMHI HOpMyIoui QYHKIi, 10 HOPMYIOTb Yac Ta iHTEHCUBHICTb
CTpUOKIB. Y gucepralifiHiil po60Ti OTPMMaHO HACTYIIHI HOBI HAYKOBI Pe3yJIbTaTU: - OTPUMAHO HEOOXiJHI Ta
IIOCTaTHI yMOBM iCHYBaHHS IPaHNYHMX F€HEPATOPIB B CXEMaX HEJIIHIMHUX allpOKCUMALilA; - 3HANIEHO HEJIiHINHI
HOPMYIOUi (PYHKILil B IPEICTaBI€HHI T€HePaTOPiB MapKOBChKUX MTPOLECIB B CXEMI IIyaCCOHOBO] alpoKcuMaliii Ta
anpokcumaliii Jlesi; - mokazaHo iCHyBaHHS HeJiHIHHUX HOPMYOYMX QYHKIIiH; - 3HAlZIeHO pO3B'sI30K IIPobIeMuy
BEJIMKUX BiJIXWJIEHb B YMOBAaX HeJIiHITHMX allpOKCHUMAlliil Ta I0Ka3aHO 3B’5130K MiXK HEJIIHITHUMU HOPMYIOUAMU
(pyHKLisIMY; - 3HAWIEHO HeJliHIMHI HOpMYIo4i QYHKIi 1715 MapKOBCBKUX BUIIaIKOBUX €BOJIIOLLiM; - NOCIIiIKEHO
iMITyJIbCHI PEKYPEHTHI MIPOLIECH 3 HEJIIHIMHMM HOPMYBaHHSIM B CXeMi arpokcuMaliii Jlesi.

2. The dissertation is devoted to the study of the properties of homogeneous Markov processes and random
evolutions in a time scale where when The first object of the study is the jump-like processes with independent
increments in the schemes of two nonlinear approximations. In the dissertation work generators of Markov
processes and Markov random evolution in schemes of Poisson and Levy approximation with nonlinear
normalization are considered, solutions of the problem of large deviations in schemes of nonlinear approximations
are studied and the connection between nonlinear normalization functions is determined. The purpose of the
dissertation is to find nonlinear normalizing functions for generators of Markov processes and Markov random
evolutions. The conditions of the nonlinear Poisson and Levy approximation are determined and the asymptotic
image of generators of Markov processes is investigated. In the problem of large deviations, two nonlinear
normalizing functions, which normalize the time and intensity of jumps, are investigated. In addition, impulse
recurrence processes in the non-linear approximation scheme of Levy are considered. A theorem has been proved
for such processes, which is based on the semimartingal representation of the process. In the dissertation work
the following new scientific results were obtained: - nonlinear normalizing functions were found in the
representation of generators of Markov processes in the scheme of Poisson and Levy approximation; - the
existence of nonlinear normalizing functions is shown; - the solution of the problem of large deviations in the
conditions of nonlinear approximations is found; and the connection between nonlinear normalizing functions is
shown; - nonlinear normalizing functions for Markov random evolutions are found; - Investigated pulsed recurrent

processes with nonlinear normalization in the Levy approximation scheme.
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