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1. "JocmimKeHHs BlIaCTUBOCTEH PO3B'sI3KiB CTOXaCTUYHUX AudepeHialbHIX PiBHIHb HEUTPAJIbHOTO TUILY B

rinbbepToBUX IIpoCcTOpax”

2. "Investigation of properties of solutions to stochastic differential equations of neutral type in Hilbert spaces"

Pedepar:

1. TIpoTsirom 6araTbOX POKiB yBary JOCJiJHUKIB IPMBEPTAIOTh MaTEMATUYHI MOZEJli HalIPi3HOMAaHITHIMINX 06'€KTIB
CKJIaJIHOI IIPUPOJH, €BOJIIOLIiS SIKMX BifOyBaeThCs B [10J1i BUIIAIKOBUX CUJI 3 ypaxyBaHHAM micisapii. Halnomupenini
cepeji TaKUx MoJesiell OIIMCYIOThCSI CTOXaCTUYHUMU (PYHKILIOHAJIbHO-AU(epeHIiaIbHUMU €BOIOLIHUMUI
PIBHSIHHSIMU 3 YACTMHHUMU NOXifHUMU. Ha BiMiHy Bifl KJIACUYHUX CTOXaCTUYHUX AU(pEPEHLiaIbHUX PiBHSHB, SIKi
MOYKHA HAa3BaTHU «3BUYAHUMUY, L1i PiBHSIHHS [IOENHYIOTh B CO6i pucu QyHKIiOHaNIbHO-ANbepeH iaIbHUX PiBHSIHD 3
YaCTMHHVMM TOXiJHUMU i CTOXaCTUYHUX PiBHAHB ITO. [HTEpEC 0 KX PiBHSIHb BUHUK PAKTUYHO OJHOYACHO B
Teopii piBHAHb 3 YACTUHHMAMMU MOXiZHMMU 1 'y TEOPIi BUIIAJKOBYX MIPOLECIB. BesnKa KijbKiCTb Npalb IPUCBSIYEHA
IOCIIIKEHHIO PO3B'A3KiB TAKUX PiBHAHb PI3HOMaHITHOI CTOXaCTUYHOI IPUPOIU Yy CKIHUEHHOBUMIPHUX i

HaMpi3HOMaHITHIMNX HeCKIHYeHHOBUMIPHUX QYHKI[IOHATILHUX NTpOoCcTOpax. Teopis CTOXacTUYHUX



IvdepeHLiaTbHYX PiBHSHD 3 YACTUHHUMU [OXiJTHUMU € BOKJIMBUM HAINPSIMKOM PO3BUTKY Cy4aCHOI Teopii
CTOXaCTUYHUX PiBHSHB. Y IUCEPTaLiiHii poOOTi JOCTIIKYIOThCS IOYATKOBI 3371a4i 1J1s1 CTOXaCTUYHUX
dyHKUioHaNIBbHO-IU(ePEHLiaIbHUX PiBHSHb TUIY peakuii-nudysii i3 yaCTUHHHUMU NOXiTHUMY, SIK 3i 3MiHHOIO, TaK i
31 cTaso10 PYHKLIEIO 3aMli3HEHHS, Y Tib0epTOBUX NIpocTopax. Lli piBHSIHHS ONMCYIOTh €BOJIOLIIO B 4aci 1 yCbOMy
IIPOCTOPI NPOLECIB 31 3HAYEHHSIMU B IiIbOEPTOBUX TPOCTOPaxX. PO3B'SI30K po3yMieThbCsl B «M'SIKOMY» ceHCi («mild
solution»), TOOTO B TepMiHax CIlelliajIbHUX TijIbOepTOBO3HAYHUX OIIEPATOPIB, SIKi Oro NopopKyoTh. JlucepTraliis
CKJIaJIaeThCs 3 aHOTALlill YKPaiHChKOIO, aHIVIINCBKOIO 1 POCIIChKOI0 MOBAaMU, NIEPEJIiKy YMOBHUX [T03HAYEHb, BCTYILY,
YOTUPBLOX PO3ZiIiB OCHOBHOI YaCTUHU, BUCHOBKIB, CIICKY BUKOPMCTAHUX JpKEPEJI | IBOX NOMATKIB. Y BCTYIII
3p006JIEHO OMUC OCHOBHUX XaPaKTEPUCTHK MUCEPTALIMHOTO NOCTiIKeHHs. [lepmuii po3ia MiCTUTD OTJIs
JliTepaTypy 3a TEMaTUKOIO AUcepTaLiliHOI poboTu. Y Ipyromy pospiii guceprallii JOCITiAKYIOTbCS [109aTKOBI 3a1ay4i
IJ1s1 CTOXaCTUYHUX iHTEerpo-uepeHLiabHUX PiBHSHb peakuii-nudysii HeNTpasbHOro TUIly 3i 3MiHHUM
3ari3HeHHsIM. 3aBJIlaHHIM JIPYTOro PO3TiNy € HOCTiIKEeHHSI KOPEKTHOI pO3B'SI3HOCTI IOYAaTKOBUX 33714 17151 PiBHSIHb
TaKoOro TUILY: iCHYBaHHS, €EIMHOCTI 1 HEMIEPEPBHOCTI 3a IOYAaTKOBUMU JAHMMU IX M'SKUX PO3B'S3KiB, - Y TEPMiHaxX
KoedilieHTiB piBHAHHS i BIaCTUBOCTEN iX po3B'si3KiB. TpeTill po3ais NPUCBSYEHU OTPUMAHHIO aHajlora TEOPEMU 3
nioHepcpKoi poboTtu A. B. Ckopoxoza — TeopeMH NOPiBHSIHHS PO3B'S3KiB [I0YATKOBOI 3a/1a4i 17151 ABOX CTOXaCTUYHUX
IvdepeHLiaTbHUX PiBHSAHB ITO 3 ogHaKoBUMU KoedilieHTamu audysii. Y HboMy JOCTiIKyeThCS IOYAaTKOBA 3a11a4a
L7151 ABOX CTOXaCTUYHUX iHTerpo-nudepeHliasbHUX piBHAHb peakuii-audysii HeMTpasbHOro TUILY 3i CTanum
3aMi3HEHHAM. 3aBIAHHIM TPETLOTO PO3IiNY € LOBEIEHHS TEOPEMU MTOPIBHAHHS M'SIKUX PO3B'S3KiB Lii€] 109aTKOBOI
3ajadi Ha mifcTasi iget i3 po6it R. Manthey #1 T. Zausinger i knacu4yHoi po6oTu A. B. Ckopoxoga. Y 4eTBEPTOMY
PO31iii aucepTaliiiHOI poOOTH [OCiIKYETbCSI ACUMIITOTMYHA [TOBEJIiHKA HAa HECKIHYEHHOCTI pO3B's13KiB [104aTKOBOI
3a/aui 17151 CTOXaCTUYHOTO Ju(epeHLiaIbHOTO PiBHSIHHS 3 3aMi3HEHHSIM i3 TOUKM 30pY iCHYBaHHSI iHBapiaHTHUX Mip
y creljajbHOMY TiIbOepTOBOMY ITPOCTOPI. 3aBaHHS YE€TBEPTOTrO PO3[iNy MOJIArae B peasisalii BioMOro migxomy
KOMITaKTHOCTI [1J151 3HaXOpKeHHs KoeillieHTHUX yMOB iCHyBaHHS IMOBIpHICHOI iHBapiaHTHOI Mipu y cIieLiaJIbHOMY
rinbbepToBOMY IpocTopi. B ocHOBI 11poOro nigxonmy exuTh 3HaMeHuTa Teopema Kpunosa-Bboroso6osa nipo
icHyBaHH$ iHBapiaHTHOI Mipy 11711 a6CTPAKTHOI MAPKOBCHKOI IMHAMIYHOI cucTeMu. Mloro 0CHOBHI iziei
3aCTOCOBYIOTBCS 10 AOCHIIKyBaHoi 3amayi. [yist peasnizanii poro nigxony B HaJeXXHUM YNHOM 06paHOMY
rinb0epTOBOMY IIPOCTOPI IOBOASTHCS iCHYBaHHSI, €UHICTD Ta HEIIEPEPBHICTb 32 I0YAaTKOBUMU JAaHUMU PO3B'I3KY,
MapKOBiCTb, (peJIepOBiCTb, KOMIIAKTHICTb HAIiBIPYIIX OIIEPATOPIB, [10B'I3aHOI i3 PiBHSIHHSM, i, TOJIOBHE, iCHYBaHHS
r7106271bHO OOMEXKEHOTO 32 NMOBIPHICTIO pO3B'S3Ky. [lepmuii 10JaTOK MiCTUTh NOBEAEHHS AEIKUX JOTOMDKHUX
TBepIKeHb. [Ipyruii 1o#aToK MiCTUTh CIIMCOK MybJiiKaliil 3mo6yBada 3a TeMOI0 gucepTaii (IBafLsaTh HalMeHYBaHb)
Ta BiZlOMOCTI IIpo anpoballito pe3ysbTaTiB AUCepTallii.

2. For many years the attention of researchers has been attracted by mathematical models of various objects of
rather complicated nature, the evolution of which occurs in the field of random forces, taking into account the
aftereffect. The most common of such models are described by stochastic functional differential evolution partial
differential equations. In contrast to the classical stochastic differential equations, which can be named
«ordinary», these equations combine the features of functional differential equations in partial derivatives and Ito
stochastic equations. Interest in such equations has arised almost simultaneously in the theory of partial
differential equations and in the theory of random processes. Number of works is devoted to the study of solutions
of such equations of different stochastic nature in finite-dimensional and various infinite-dimensional functional
spaces. The theory of stochastic partial differential equations is an important direction in the development of the
modern theory of stochastic equations. In the thesis initial-value problems for stochastic partial functional-
differential equations of reaction-diffusion type, both with variable and with constant function of delay, are
studied. Such equations describe the evolution in time and in the whole space of processes with values in Hilbert
spaces. The solution is understood in the «mild» sense of the mild solution, that is, in terms of special Hilbert-
valued operators that generate it. The thesis consists of the annotations in Ukrainian, English and Russian, the list
of symbols, introduction, four sections of the main part, conclusions, references and two appendices. The first
section contains a review of literature on the subject of the thesis work. In the second section of the thesis, initial-
value problems for stochastic integro-differential reaction-diffusion equations of neutral type with variable delay



are studied. The purpose of the second section is to investigate the correct solvability of initial-value problems for
equations of such type: the existence, uniqueness and continuity from initial datum of their mild solutions, - in
terms of the coefficients of the equation and some properties of their solutions. The third section is devoted to
obtaining an analogue of the theorem from the pioneering work of A. V. Skorokhod - a comparison theorem for the
solutions of the initial-value problem for two Ito stochastic differential equations with the same diffusion
coefficients. In this section the initial-value problem for two stochastic integro-differential reaction-diffusion
equations of neutral type with a constant delay. The purpose of the third section is to prove the comparison
theorem for two mild solutions of this initial-value problem via using ideas from the work of R. Manthey and T.
Zausinger and pioneering work of A. V. Skorokhod. In the fourth section of the thesis the asymptotic behavior of
solutions to the initial-value problem for the stochastic differential equation with delay at infinity is studied in
sense of existence for it invariant measures in a special Hilbert space. The purpose of the fourth section is to
realize a well-known compactness approach for finding the coefficient conditions for the existence of probability
invariant measure. The basis of this approach is the well-known Krylov-Bogolyubov theorem on the existence of
an invariant measure for an abstract Markov dynamical system. The main ideas from this approach are applied to
the problem under investigation. In order to implement this approach, it is necessary to prove the existence,
uniqueness and continuity from initial datum of the solution, Markov property, Feller property, the compactness of
the semigroup, corresponding to the equation, and, most importantly, the existence of globally bounded in
probability solution in a suitably selected Hilbert space. The first appendix contains the proof of some auxiliary
assertions. The second appendix contains the list of publications on the topic of the thesis (twenty titles) and
information about the approbation of the results of the thesis.
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