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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.43.15

Tema guceprauii:
1. YMOBU iCHyBaHHS Ta BJIACTUBOCTI PO3B’s13KiB KPallOBUX 33724 3 BUNAIKOBUMU II0YAaTKOBUMHU YMOBaMU

2. Conditions of existence and properties of solutions of boundary value problems with random initial conditions

Pedepar:

1. Iuceprauiiina po60oTa MpucBsYeHa NOCIiTKEHHIO BIaCTUBOCTEN TPAEKTOPIiIl BUNIAJKOBUX IIPOLIECIB, 1110
HaOyBaIOTh 3HaY€Hb B IpocTopax OpJliya BUMAIKOBUX BEJIMUYMH, 8 TAKOXK, IPOLECIB i3 NeBHUX NpocTopiB Opiiva
€KCIIOHEHIiaJIbHOTO TUITy Ta IIPOLECiB, I0B13aHNUX i3 PIBHSIHHSAMMU 3 YACTMHHUMMU MOXiTHMMU 3 BUITAIKOBUMU
[I0YaTKOBUMM yMOBaMHu. JIoCIiKeHHs 6a3yeThCsl HA BUKOPUCTAHHI €HTPOIINHOT0 METOLy. BUTOKM LIbOTO MifX0Ony
MOXKHa BilHeCTU 110 po6oTu P. lanmni (1967), ge Ha BifoBiIHUX €HTPOIINHUX iHTEerpasax PyHTYBAJIUCh TOCTATHI
YMOBHU OOMEXEHOCTI rayccoBux npouecis. Jlani ui inei 6yam posmupeni K. ®epunikom (1975) ra M. Jleny i M.
Tanarpanom (1991). 3acTocyBaHHS €HTPOIINHNUX METOJiB 17151 OibIll 3arajlbHUX KJIacCiB IIPOLIECiB 6yJIu NpeCcTaByeHi
B MoHorpadii B. Bysnurina ta 0. Kozauenka (2000). Y moHorpadii getanbHO JOCTIIKEHO BJIACTUBOCTI TPAEKTOPIN
BUIIQIKOBUX IIPOLECIB, 110 HA0YBalOTh 3Ha4Y€Hb B IIpocTopax OpJliya BUMAAKOBUX BEJIMYMH. 3HAYHA yBara

MIPUIISAEThCA MiTKIACY IPOLECIB i3 MpocTopiB OpJiivya eKCIOHEHiaJIbHOTO THUILY, SIKi HA3UBAIOThCA O-



Ccy6rayCCOBMMHU MPOLIECAMU i y3araJbHIOIOTh rayCCOBi Ta Cy6rayccosi rmpouecu. JJociiskeHHs B1aCTUBOCTEN
TPAEKTOPil BUNAIKOBUX IPOLECIB, pO3NOLiiB PYHKLIOHATIB Bi, BUTIAAKOBUX IIPOLIECiB, BCTAHOBJIEHHS OL[iHOK JJIs
MOMEHTIB Ta PO3NO[iiB CYyIIPEMYMIB € BXXJIMBUMU HaNPsIMaMU PO3BUTKY Te€Opii BUNIaIKOBUX IPOLECIB, 0COOINUBO Y

3B7H3Ky 3 HOTpe6aMI/I INPAKTUYHUX 3aCTOCYBAHb Y piSHI/IX I[MPUKJIAOHUX TATy34X.

2. The thesis is devoted to the investigation of sample paths properties of stochastic processes belonging to Orlicz
spaces of random variables, as well as, processes from certain spaces of Orlicz processes of exponential type and
processes related to partial differential equations with random initial conditions. The study is based on the use of
the entropy method. The origins of this approach can be found in the paper by R. Dudley (1967), where sufficient
conditions for the boundedness of Gaussian processes were based on the corresponding entropy integrals. Further
these ideas were extended by X. Fernique (1975) and M. Ledoux and M. Talagrand (1991). The applications of
entropy methods for more general classes of processes were presented in the monograph by V. Buldygin and Yu.
Kozachenko (2000). The monograph investigates in detail the properties of trajectories of stochastic processes
taking values in the Orlicz spaces of random variables. Considerable attention is paid to the subclass of processes
from Orlich spaces of exponential type, which are called o-sub-Gaussian processes and generalize Gaussian and
sub-Gaussian ones. The study of the properties of trajectories of stochastic processes, distributions of functionals
of stochastic processes, derivation of estimates for moments and distributions of suprema are important
directions of development of the theory of stochastic processes, especially in connection with practical needs in
various applied areas. One of the important applications of results on properties of trajectories of stochastic
processes and results on the distributions of their suprema is in the study of solutions of partial differential
equations with random initial conditions. The practical component in such problems is to establish the
dependence of the behavior of solutions on the corresponding initial conditions. In the thesis the properties of
sample paths of stochastic processes from Orlicz spaces defined on unbounded domains are investigated, the
conditions of boundedness and continuity with probability 1 are established and estimates of distributions of
suprema of such processes are obtained. Estimates of the distributions of suprema of stochastic processes related
to the heat equation with random initial conditions from the Orlicz spaces are established. New estimates are
obtained for the distributions of the supremum of increments of n-sub-Gaussian stochastic processes defined on a
compact set. The properties of the trajectories of o-sub-Gaussian random processes defined on unbounded sets are
investigated, the conditions of boundedness and continuity with probability 1 are established, and estimates for the
supremum of distributions of such processes are obtained. Estimates for the distributions of suprema of stochastic
processes associated with the heat equation with o-sub-Gaussian random initial conditions are established. The
rate of growth of trajectories of o-sub-Gaussian processes is investigated. The properties of o-sub-Gaussian
processes related to Cauchy problems for the heat equation with n-sub-Gaussian stationary random initial
conditions are investigated. Modules of continuity of solutions for different classes of initial conditions, estimates
for supremum of distributions and the rate of growth of normalized solutions are obtained. The results are
generalized for a wider classes of o-sub-Gaussian initial conditions. A generalized Levy-Baxter theorem for pseudo-
Gaussian random vectors is established. Generalized estimates for the distribution of quadratic form of these
vectors are obtained. The thesis has both theoretical and practical significance. The results of research can be
used in the study of Cauchy problems for partial differential equations with random initial conditions, for modeling
real phenomena and processes in queueing theory, financial mathematics, physics, and others. On the other hand,
the results can be used in teaching special courses on the theory of stochastic processes.
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