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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CTOXaCTUYHUN aHai3 CKIAIHUX CUCTEM

Haspa po6oTH (aHrJ1)

Stochastic analysis of complex systems

Pedepar (yxp)

Meta po60OTH - OOCHiAKEHHS CKJIQIHUX CTOXAaCTUYHMX CHUCTEM, SIKi He BKJIATAIOTbCSA Y PAMKU iCHYIOUMX KJIACUYHUX TEOpil Ta
ONMCAHHS SIKUX IOTpebye HOBUX MiAXoxiB. MeTomu [OOCIHIKEeHHS - CTOXaCTUYHUI aHajli3, CTOXaCTWYHi AudepeHLianbHi
piBHSIHHS, Teopid mpoueciB MapkoBa, (QyHKUiOHanpHUI aHasli3. OCHOBHi HAaNpSIMKU JOCJIIKEHb MOB'SI3aHi 3i 3BUYAHUMU
CTOXaCTUYHUMHU IIOTOKAaMU Ta CTOXaCTUYHMMMU IOTOKAaMU 3 BiflOUTTSM, T€OMETPUYHOIO CTPYKTYPOIO CKJIQOHUX CTOXaCTUYHUX
CHCTeM, CTOXaCTUYHUMU Ju(epeHLiaJbHUMU PiBHSHHSIMU 3 mymoMm JleBi, mpoliecamMyu MapkoBa 3 AUCKPETHUM Ta HellepepBHUM
yacoM, BUNIQAKOBUMHU Ipoljecamu Ha rpymnax Jli. BuByanucs cToXacTU4Hi IOTOKHU 3i CKJICIOBAHHSIM Ta IJ1aJIKi CTOXaCTUYHi TTOTOKU.
JocmifKyBanuch CTOXaCTUYHI NMOTOKH, IO OMUCYIOTHCSI CTOXaCTUYHUMU [AudepeHLiaJbHUMU PiBHSHHSIMU 3 HeperyJaspHUMU
Koe(illieHTaMU Ta CTOXAaCTU4YHi IIOTOKU, MOPOJKEHI CTOXaCTUYHMMU AU(EPEHIiaTbHUMU PiBHSIHHAMU i3 BinouTTsM. OTpuMaHo
AQCHMIITOTUKY NPSIMyBaHHS O HYJSl NOCTiJOBHOCTI (PYyHKIiIOHAMIB BijJ, JUCKPETHUX CTOXAaCTUYHUX IOTOKIiB. 3HalAEHO SApO Ta
BUIJISLZ, T€HEPAaTOpa HaliBIPYNHU IJIs1 M-TOYKOBOTO PYXY IIOTOKY AppaThbsl. BCTaHOBIIEHO aCUMITOTUYHY ITOBEiHKY BCiX MOMEHTIB
MIPOLeCy MiKTOYKOBO] BiJICTaHi Ta MillaHUX MOMEHTIB CaMOr'0 CTOXaCTUYHOrO NOTOKY. HaBeZieHo [esKi JoCTaTHI yMOBU JJI TOTO,
06 MHOXXMHA Majla CKiHU€HHY 6€3yMOBHY €HTPOIIiI0, Ta [100YN0BaHO MIPUKJA[, MHOXHHU Yy Tib6EpTOBOMY NPOCTOPi 3 Pi3HUMU
reOMEeTPUYHOIO Ta 6E3YMOBHOIO €HTPOIisIMU. HalaHO NIOBHUII ONMC HEMIEPEPBHOI Y CepeJHbOMY KBAaJ[paTUYHOMY HaIiBIPYIIH, 10
CKJIQZIA€ThCS 31 CKIHYEHHOBMMIPHUX NPOEKTOpPiB. JIj1s1 iHTerpaTtopa MmobymoBaHO NEePEHOPMYBaHHs MJisl nepeTBopeHHs Dyp'e--
BiHepa JIOKaJIbHOrO 4acy CaMOIIePETUHY Ta BCTAHOBJIEHO IIBUIKICTb POCTY KiJIbKOCTi CaMOIIEPETHUHIB 3i 3DOCTaHHAM BilCTaHi
Mo4YaTKy-KiHusg. OTpUMaHO NPEACTaBIEHHS iHBapiaHTiB BacmibeBa OJ1s KiC y BUIJAZLI MOBTOPHUX iHTerpasniB CTpaTOHOBMYA.
[TokazaHo, WO [JIs1 KyTa 00X0Ay BiHEPIBCHKOTO IPOLECY HABKOJIO ITOYATKy KOOPAMHAT HAa MAaJMX iHTepBajax 4acy BUKOHYETbCS
Cy1abKyi IPUHLIMII BEJIMKUX BiIXuseHsb. [y cToXaCTUYHUX AudepeHIiaJbHIX PiBHSAHD 3 IIyMOM JIeBi 3 po3puBHUM KoediljieHTOM
MepEeHOCy JOBELEHO TEOPEMHU MPO iCHYBaHHS Ta €QUHICTb PO3B'A3Ky, PO HEMEPEPBHY 3aJIEXKHICTh PO3B'SI3Ky Bif Koe(illieHTiB Ta
MOYaTKOBUX YMOB Ta NMPO AUQEPEHIiHOBaHICTh 32 MOYATKOBOIO YMOBOIO, 2 TAKOXX OOYMCIIEeHI MOKa3HUKHU JIsnyHoBa. Onep>kaHo
P, TPaHWYHUX TEOPEM IJIsSl MOCJiZOBHOCTEN JIOKAJIbHMUX 30YpPEHb MapKOBCHKUX IPOLECIB, Zile B POJIi 'PaHWYHUX IPOLECIB

BUCTYMNAIOTh AuQy3ii i3 CUHIy/IIpHUM IIepeHoCcOoM Ta nudys3ii 3 HesloKalbHUMY T'PaHUYHUMU yMOBaMu Bentuensa--Qensepa.
Pedepar (aHrI)

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.

Ingexkc YIK: 519.21, 519.21

Kozu temaruynux py6puk HTI: 27.43.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hasga npoaykiii (ykp): OTpMaHO aCUMITOTUKY IIPSIMYBAHHS 10 HYJIS [IOCJIiIOBHOCTI QYHKIIOHAJIB Bifl, IUCKPETHUX

CTOXaCTUYHMX IIOTOKIB. 3HalZIEHO SIAPO Ta BUIJISL], TeHepaTopa HaIliBrPyIH [J1s1 M-TOYKOBOTO PYXY IIOTOKY AppaThsl.

Hassa npoaykii (aurui): 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.

OuiKyBaHi pe3yJIbTaTH:
T'anmyss 3actocyBanus: 73.10.1

Omnuc npogykuii (ykp): HaykoBuii 3BiT, HAyKOBi CTaTTi y IPOBiIHMX BITYM3HSIHUX Ta 3aKOPJOHHUX BUIAHHSX, HAyKoBi MoHOTrpadii,

JIOTIOBi/li HA HAYKOBUX KOH(MEPEHLisK, JucepTaii.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapis 3aBepmenocti HTII: 3it o HIJKP
Buposagskenns HTII: BnposagkeHo

CTpoKu BIpoOBaA KeHHA: BU3HayeHo HAHY
Bupo6HuK npoaykuii: [HcTUTyT MaTemaTuku HAHY
Cro>KuBavi MpOoAyKIii: HAYKOBi YyCTaHOBU
IlepcniekTHBHI pUHKHU: YKpaiHa

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

dopmu Ta yMOBH nepegavi IPOAYKIIii: 32 JOrOBOPaMuU
7. BiosiorpagiyHuii onuc

8. 3BiTHa JOKyMeHTaNis

KizpkicTs cTOpiHOK B 3BiTi: 103
Moga 3BiTy: YKpaiHCbKa

KinbkicTs ¢aiimis y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB

I3tomuena O.J1.
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