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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliagai30BaHOI BYEHOI pazu): K 20.051.09

ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: Konomuiichkuii iHcTutyT JIBH3 "TIpuKapnarchkuii

HallioHaJIbHUI yHiBepcuTeT iMeHi Bacunsg Ctedannka”

Kopg 3a €IPIIOY: 25735101

Micuesnaxo,zm(eﬂnﬂz ByJ. JIucenka, 8, M. Kosmomus, Kosomuiicbkuii p-H., IBano-®pankiBcbka 0671., 78200,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PYyOPHK: 27.39

Tema gucepranii:
1. CroxacTuyHe gudepeHLiloBaHHS Ta BiKiBCbKe YMCJI€HHS B aHaJi3i 6isoro mymy Jlesi.

2. Stochastic differentiation and Wick calculus in the Lévy white noise analysis.

Pedepar:

1. Y pucepTauii yBogsATbCS i OCTIIKYIOTbCS OIIEPATOPU CTOXAaCTUYHOTO AU epPEeHLiI0BaHHS Ha TPOCTOPAX
peryJsipHUX OCHOBHUX i y3araJibHeHUX QyHKIIi aHasizy 6isoro mymy Jlesi, a TakoK po3po6JisieThCsl BiKiBCbKe
YUCJIEHHS Ha 3ralaHuX IIPOCTOpax PeryysapHUX y3arajbHeHUX QyHKLii.OCHOBHI pe3ysbTaTy AUCEPTALiliHOTO
OOCJIiIKEHHS NOJISIraloTh Y HACTYITHOMY. YBEAEHO Ta AOCJIIPKEHO ONIEPAaTOPU CTOXACTUYHOrO Au(epeHILiI0BaHHS; a
TaKO>X BCTAHOBJIEHO B3a€MO3B'SI30K MiXK TaKMMHU ONEPAaTOPAMU Ha MPOCTOPAX PETYJSIPHUX Ta HEPETYJISIPHUX
OCHOBHHUX (YHKILiA. OKPEMO PO3IJISIHYTO BUIMAAKH, Y KUX 3raflaHi oiepatopy € OOMEXXEHUMU Ta HEOOMEXKEHUMMU.
P030yi0BaHO €J1eMEHTH BiKiBCbKOI'O YMCJIEHHS Ha IPOCTOPAX PEryJsIPHUX y3araabHEHUX (PYHKLIN, TOOTO yBELEHO
Ta JOCJIiIPKEHO BiKiBCbKUIA JOOYTOK Ta BiKiBChKi Bepcii ronoMopdHux QyHKIiil; BCTAHOBJIEHO, [0 OIIEPATOP

CTOXaCTUYHOTO JuepeHLi0BaHHSI [1epLIOro NOPSAKY € nrdepeHIiloBaHHSIM BiTHOCHO BiKiBCbKOIO MHOXKEHHS;



[I0KAa3aHO, 110 [IPY BUKOPUCTAHHI BiKiBCbKOTO MHOXKEHHSI MOJKHA BUHECTH HE3aJIEKHUU Bill 4aCy MHOKHUK 3-T1i[
3HAKy CTOXaCTUYHOIO iHTerpana; OBeEHO TEOPEMY IIPO NPEACTABIEHHS PO3MNPEHOr0 CTOXaCTUYHOrO iHTerpana
yepes dopmanpHuii iHTerpan [leTtica.YBeneHi onepaTopu CTOXaCTUYHOTO AUdepeHIiloBaHHS MOXKHA
BMKOPHUCTOBYBATH JJIs1 BABYEHHS AESKUX BJIACTUBOCTEN PO3IMPEHNUX CTOXAaCTUYHUX iHTErpasliB Ha IPOCTOPAX
peryJisipHUX y3arajbHeHUX QYHKLIN; a TAKOXK JJ151 BUBYEHHS BJIACTUBOCTEN PO3BS13KiB CTOXAaCTUYHUX iHTErPaIbHUX

Ta fudepeHiaNbHUX PiBHSIHD 3 HEJIiHIMHOCTSMMU BiKiBCbKOTO THUILY.

2. The investigation, results of which are expounded in the thesis, refers to an infinite dimensional analysis—a quite
wide area of modern mathematics, in which one studies, in particular, different spaces of functions and
generalized functions of infinite many variables (i.e., of functions and generalized functions with arguments from
infinite dimensional spaces).In the thesis we introduce and investigate operators of stochastic differentiation on
spaces of regular test and generalized functions of the Levy white noise analysis—one of the most sought-
generalizations of the classical Gaussian white noise analysis, and develop a Wick calculus on the mentioned
spaces of regular generalized functions.Operators of stochastic differentiation, which are closely related with the
extended stochastic integral and with the Hida stochastic derivative, play an important role in the Gaussian white
noise analysis. In particular, these operators can be used in order to study properties of the extended stochastic
integral and properties of solutions of certain stochastic integral and differential equations.Another important
object in the Gaussian white noise analysis is a Wick calculus on the spaces of generalized functions, i.e., a theory,
which studies natural analogues of the pointwise product (a so-called Wick product) and of holomorphic functions
(so-called Wick versions of holomorphic functions) on the mentioned spaces, as well as stochastic integral and
differential equations with the Wick product and with the Wick versions of holomorphic functions (so-called
stochastic equations with Wick-type nonlinearities). The mentioned equations have applications, in particular, in
the stochastic analysis and in the mathematical physics. It is worth noting that in order to study some properties
of solutions of such equations, one can use the operators of stochastic differentiation (in particular, one can use
the fact that the operator of stochastic differentiation of first order is the differentiation with respect to the Wick
product, i.e., this operator satisfies the Leibniz rule).The thesis is organized as follows. First we did a review of the
literature and of known results on the subject of the work; define the Levy white noise measure and describe
related topics; describe Lytvynov’s (2003) generalization of the chaotic representation property; introduce the
parametrized Kondratiev-type spaces of regular test and generalized functions (that are positive and negative
spaces of a so-called parametrized regular rigging of the space of square integrable with respect to the Levy white
noise measure functions respectively) in terms of the mentioned generalization of the chaotic representation
property, and present decompositions of elements belonging to these spaces by natural orthogonal bases; describe
constructions of the extended Skorohod stochastic integral and of the Hida stochastic derivative on the mentioned
spaces of regular test and generalized functions.Then we introduce and study in detail operators of stochastic
differentiation on the spaces of regular test and generalized functions of the Lévy white noise analysis. Separately
we consider the cases, in which the mentioned operators are bounded and unbounded. After this, by analogy with
the Gaussian white noise analysis, we construct elements of a Wick calculus on the spaces of regular generalized
functions. In particular, we give definitions and study properties of a Wick product and of Wick versions of
holomorphic functions; establish that the operator of stochastic differentiation of first order is a differentiation
(satisfies the Leibniz rule) with respect to the Wick multiplication; show that if one uses the Wick multiplication
instead of the pointwise multiplication, then it is possible to take the time-independent multiplier out of the sign
of the stochastic integral; formulate and prove a theorem about presentation of the extended stochastic integral
via a formal Pettis integral from the Wick product of the initial integrand and the Levy white noise. These results
are a basis for further development of the Levy white noise analysis, and can be used, in particular, for solving of
stochastic integral and differential equations with Wick-type nonlinearities on the spaces of regular generalized
functions. It is worth noting that, as in the Gaussian analysis, the mentioned equations can be used for modelling
of different physical processes.
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Penensentu

VIII. 3aKkJII04Hi BimoMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu
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