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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeNiai30BaHOi BY€HOI pagH): [ 26.001.37
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3Haxoa>KeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.43

Tema guceprauii:
1. JIokanbHi BIaCTUBOCTI PO3MOLiiB PO3B'A3KiB CTOXaCTUYHUX PiBHSIHB 3 MIyMOM JleBi.

2. Local properties of distributions of solutions of stochastic equations with Levy noise

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCIIIPKEHHIO JIOKQJIBHUX BJIACTUBOCTEH PO3IOijiB PO3B'SI3KiB CTOXaCTUYHUX
IvdepeHLiaTbHMX PiBHSAHD 3 ITyMOM JleBi. OTpUMaHO yMOBH IVIAIKOCTI WiILHOCTI PO3NOIiy PO3B'SI3KY JIiHIMHAX
CTOXaCTUYHUX AudepeHLianbHUX PiBHSIHD 3 lyMoM JleBi. Y BUIaiKy OGHOBUMIPHUX JIIHIMHUX CTOXaCTUYHUX
IvdepeHLiaTbHUX PiBHSAHB 3 IIyMoM JleBi 6e3 nudys3iiiHOi KOMIIOHEHTH Ta HEBUPOIKEHUM KoediljieHToM
[IEPEHOCY BCTAHOBJIEHI HEOOXIiIHI Ta OCTAaTHI YMOBH IMIaIKOCTI WJILHOCTI PO3NOIiTY PO3B's13Ky TaKUX PiBHSIHb. Y
BUIIAJIKy 6araTOBUMIPHUX JIIHIHHNAX CTOXaCTUYHUX AudepeHiaTbHIX PiBHIHD 3 IIyMoM JIeBi BCTaHOBJIeH] IBi rpynu
IoCTaTHiX ymoB. Ko)kHa 3 TakuXx Pyl YMOB Bifj[IOBifae pisHUM edeKTaMm, 110 MOXKYTb OYTH ITPUCYTHIMU B PiBHSIHHI:
eeKTy "30epe>KeHHSs I1aaKOCTi" Ta eeKTy "peryispusalii’. BctaHoBIeHO HEOOXiHI Ta JOCTaTHI YMOBU
KEPOBAHOCTI JIiHINHUX HEOQHOPIAHMX iHTErpajbHUX PIBHAHB 3a JOIIOMOIOIO [IEPETBOPEHD 3aMiHU Yacy.

[TobymoBaHO CTOXaCTUYHE KEPYBaHHSI [JIs1 IIPOLIECiB 3 ryMoM JIeBi, 1110 3/1iICHIOEThCSI IEPETBOPEHHSIMY 3aMiHU



yacy. OTpMMaHO HIKHIO OLiHKY Ha CIIJIbHY YaCTMHY PO3IIOALIIB ABOX IIpoLeciB MapKoBa, 3aJJaHUX SIK PO3B'A3KU
CTOXaCTUYHOTO HudepeHLiabHOTO piBHAHHS 3 yMoM JleBi 6e3 nudy3ifiHOi KOMIIOHEHTH 3 Pi3HUMHU [I0YaTKOBUMU
3HAYEHHSIMU. 3HaANIEHO YUCIIOBi 3BHAYEHHSI CTAJIUX B €KCIIOHEHIiMHi OLiHIIi IBUAKOCTI 30iKHOCTi OTHOBUMipHUX
posmoginis mpouecy MapkoBa, 3a1aHOrO SIK PO3B'SI30K CTOXaCTUYHOrO AudepeHLialbHOro PiBHSHHS 3 LIyMOM JleBi
6e3 nu@ysiiiHoi KOMIIOHEHTH, [0 10ro (€AMHOr0) iHBapiaHTHOTO PO3MOily B METPULI IIOBHOI Bapiallii.

2. Thesis is devoted to the study of local properties of distributions of solutions of stochastic differential equations
with Levy noise. First group of results concerns the question for smoothness of distribution density of the solution
of linear stochastic differential equations with Levy noise. In the case of one-dimensional linear stochastic
differential equations with Levy noise without diffusion components and nondegenerate drift coefficient necessary
and sufficient conditions for the smoothness of the distribution density of the solution of such equations are
established. In the case of multivariate linear stochastic differential equations with Levy noise two groups of
sufficient conditions are established. Each of these groups of conditions corresponding to various effects that may
be present in the equation: the effect of "preserving smoothness" and the effect of "regularization". Second result is
dedicated to studies of controllability of linear inhomogeneous integral equations. A new approach to the control
of solutions of linear inhomogeneous integral equations is proposed, namely the control is performed by using
time transformations. This method of control is motivated by the possibility of further application in the study of
ergodic properties of Markov processes defined as the solutions to stochastic differential equations with Levy
noise. The necessary and sufficient conditions for controllability of linear inhomogeneous integral equations using
time transformations are obtained. The results of last section are dedicated to studies of ergodic properties of
solutions of stochastic differential equations with Levy noise without diffusion components. The main theorem of
section gives a lower bound for the joint part of distributions of two solutions of such equation with different initial
values. The proof of this result essentially uses the method of stochastic control performed by using time
transformations. The main result of the section is used to find numerical values of the constants in the exponential
estimate of rate of convergence of one-dimensional distributions of a Markov process, defined as the solution of
stochastic differential equations with Levy noise without diffusion component to its (unique) invariant distribution

in the total variation norm.
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