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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CroxaCTUYHUM aHaJli3 CKJIaIHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Stochastic analysis of complex systems

PedepaT ykpaiHCbKOIO:

Merta po60TH - IOCTiIKEHHS CKIaQAHUX CTOXaCTUYHUX CUCTEM, SIKi He BKJIQIAI0ThCS Y PAMKHU iCHYIOUUX KJIACUYHUX
TeOpill Ta ONMCAHHS SIKUX NOTpedye HOBUX MiAX0iB. MeToau NOCinKeHHs ~ CTOXaCTUYHUIN aHali3, CTOXaCTUYHI
nvdepeHLianbHi piBHSIHHS, Teopis npoueciB MapkoBa, pyHKILiOHANIbHUM aHasli3. OCHOBHI HAIIPSIMKU JOCJIiIKeHb
II0OB's13aHi 31 3BMYAaHUMU CTOXAaCTUYHUMU [IOTOKAMU Ta CTOXaCTUYHUMU [IOTOKAMHU 3 BiIOUTTSIM, TEOMETPUYHOIO
CTPYKTYPOIO CKJIQAHUX CTOXaCTUYHUX CUCTEM, CTOXAaCTUYHUMHU IU(PEePEHLiaIbHUMY PiBHSHHIMU 3 IIyMOM JIeBi,
npouecaMyu MapkoBa 3 JUCKPETHUM Ta HEMIEPEPBHUM 4aCOM, BUIAIKOBUMU ITpoLjecaMy Ha rpynax Jli. Busdanucs
CTOXACTUYHi IIOTOKHU 3i CKJICIOBAHHSM Ta IJ1aJJKi CTOXaCTUYHI ITIOTOKU. JJOCIiI>KyBaIMCh CTOXaCTUYHI IIOTOKH, 110
ONMCYIOTbCS CTOXaCTUYHMMU JU(pePEHLiaIbHUMY PiBHSHHSIMU 3 HEPETYJISIPHUMU KoedillieHTaMy Ta CTOXaCTUYHi
IIOTOKH, IOPOJKEHI CTOXaCTUYHUMU AU epeHLiaTbHUMY PiBHSIHHAMM i3 Bi6UTTSIM. OTPMMaHO aCUMIITOTUKY
IIPSIMYBaHHS [0 HYJISI TOCJIiIOBHOCTI PYHKIIIOHAJIIB BiJi AMCKPETHUX CTOXaCTUYHUX IIOTOKIB. 3HAIAEHO PO Ta
BUIJISJ, FeHEPATOPA HAMiIBrPYyNHU 11 M-TOUYKOBOTO PyXy IIOTOKY AppaThsl. BCTaHOB/IEHO aCHUMIITOTUYHY I1OBEIiHKY
BCiX MOMEHTIB IIPOLECY MIXKTOYKOBOI BifjCTaHi Ta MilIlaHMX MOMEHTIB CAMOT'0 CTOXaCTUYHOIO IOTOKY. HaBeneHo
IesiKi ocTaTHI yMOBU 151 TOTO, 11060 MHOKMHA MaJjia CKiHUeHHY 6€e3yMOBHY €HTPOIIiI0, Ta IT00Y0BAaHO [IPUKJIA]L
MHOXXUHHU Y Tiib6€PTOBOMY IIPOCTOPI 3 Pi3HUMU reOMeTPUYHOIO Ta 6€3yMOBHOIO eHTpoInisiMu. HanaHo noBHUI onuc
HEIEePEPBHOI y cepelHbOMY KBaIpaTUYHOMY HaIiBIPYIIH, IO CKJIALAETHCS 31 CKIHYEHHOBUMIPHUX IIPOEKTOPIB. 1751
iHTerparopa rno6yn0BaHO IEPEHOPMYBaHHS AJ1 epeTBopeHHs Pyp'e--Binepa 10KaIbHOro Yacy CaMOIepeTHHY Ta
BCTAHOBJIEHO MIBUAKICTb POCTY KiJIbKOCTi CAMOIIEPETUHIB 3i 3pOCTaHHSAM BiICTaHi NOYaTKy-KiHUg. OTPUMaHO
IIpeCTaBJI€HHS iHBapiaHTiB BacuibeBa 1714 KiC y BUTJIAi IOBTOPHUX iHTerpasniB CtpaToHoBMYa. [1okazaHo, 10 AJ1s
KyTa 00XOJy BiHepiBCbKOTO ITPOLIECY HABKOJIO MIOYATKy KOOPAMHAT HAa MaJIUX iHTEpBalax 4aCcy BUKOHYETbCS
C1a0KUH IPUHLIMI BEJIMKUX BiiXujeHsb. 17151 CTOXaCTUYHUX IUQepeHLiaJbHUX PiBHSHD 3 IIyMOM JIeBi 3 pO3PUBHUM
KoeiljieHTOM I1epeHOCY NOBEEHO TEOPEMU IIPO iCHYBAHHS Ta €IMHICTb PO3B'S3KY, IPO HEMlePEPBHY 3aJIE€XKHICTb
PO3B's13Ky Bif] KO€(QillieHTiB Ta MOYaTKOBUX YMOB Ta PO AU(PEPEHLINOBAHICTb 32 I0YAaTKOBOIO YMOBOIO, & TAKOX
obunceHi NoKa3HUKM JlsinmyHoBa. Ofep>KaHo psll TPAHUYHUX TEOPEM [1JIs TIOCJIiJOBHOCTEN JIOKAJIbHUX 30yPEHb
MapKOBCbKUX IPOLECIB, 1€ B POJIi TPAaHUYHUX NIPOLIECiB BUCTYNAIOTh JUPY3ii i3 CUHTYISIPHUM I1IEPEHOCOM Ta

nudysii 3 HeJI0KaIbHUMU TPAHUYHUME yMoBaMu BeHTrens--Qennepa.

Pedepar aHIJIiHCBKOIO:

The aim of the research is to study complex stochastic systems which cannot be analysed in the framework of
existing classical theories and the description of which needs new approaches. Methods of research - stochastic
analysis, stochastic differential equations, theory of Markov processes, functional analysis. The main directions of
the research are connected with ordinary stochastic flows and stochastic flows with reflection, geometric
structure of complex stochastic systems, stochastic differential equations with the Levy noise, Markov processes
with discrete and continuous time, stochastic processes on Lie groups. Stochastic flows with coalescence and
smooth stochastic flows were studied. Stochastic flows described by stochastic differential equations with non-
regular coefficients and stochastic flows generated by stochastic differential equations with reflection were
investigated. The asymptotic behaviour of all moments of the process of the interparticle distance and of mixed
moments of the stochastic flow was established. Several conditions sufficient for a set to have finite unconditional
entropy were given, and an example of a set in the Hilbert space with different geometric and unconditional
entropies was constructed. The asymptotics of tending to zero of a sequence of functionals of discrete stochastic



flows was obtained. The core and the form of the generator of the semigroup of the m-point motion of the Arratia
flow were found. A full description of a continuous in square mean semigroup which consists of finite-dimensional
projectors was presented. For an integrator a renormalization for the Fourier-Wiener transform of the self-
intersection local time was constructed, and the rate of growth of the number of self-intersections with the
growth of the distance between the initial and final points was established. A representation of the Vasilyev
invariants for braids in the form of iterated Stratonovich integrals was obtained. It was shown that for the angle
the Wiener process winds around the origin over small intervals of time the weak principle of large deviations is
valid. For stochastic differential equations with the Levy noise with discontinuous drift a theorem of the existence
and uniqueness of the solution, of the continuous dependence of the solution on the coefficients and initial
conditions and of the differentiability with respect to the initial condition were proved, and the Lyapunov
exponents were computed. For Markov processes sufficient conditions of the existence of an exponential coupling
and of the hypocoercitivity were established, and for local perturbations of Markov chains the invariance principle
was established. Several limit theorems for sequences of local perturbations of Markov processes, where the role
of the limit processes is played by diffusions with singular drift and diffusions with non-local Wentzel-Feller limit

conditions, were obtained.
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Hazpa HTII anrsiicbKoO10: The asymptotics of tending to zero of a sequence of functionals of discrete
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