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Pedepar:

1. lncepranis CKi1agaeTbCs 3i BCTYINY, II'ATU PO3JiJIiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JKepeJl. Y BCTYII
OOIPYHTOBAHO aKTYyaJIbHICTb TEMU [LOCTIiI>KEeHHS, CPOPMYIbOBAHO METY, 3aBJJaHHS, IIpeMeT, 00'eKT Ta MEeTOAU
IOCJiIKEHHS, HaBeJleHO HayKOBY HOBU3HY, TPaKTUYHE 3HAYEHHS OTPUMaHUX Pe3yJbTaTiB, 3B'130K pOOOTH 3
HayKOBMMM T€MaMU Ta OCOOUCTUI BHECOK 3[100yBaya, a TAKOXX BKa3aHO, i€ allpoOOBaHi Ta 0MMy06J1iKOBaHi OCHOBHI
pesyabTatu. Y po3zini 1 HaBeeHo oIy, palp, IKi MalOTh BiHOIIEHHS JO PEe3yJbTaTiB, HABEIEHUX Y AUCEpTallii, €
OJIM3bKMMU 32 3MICTOM i METOZAMU OCiIPKEeHb. Y IPYroMy pO3[isi JAa€TbCsl KOPOTKUI OIJISLAL, pe3ysbTaTiB
IyceprTalii Ta ONKXCaHO METOIHU, IKUMU BOHUA OTPUMYIOThCS. Y PO3Lii 3, IKMI CKJIAJAEThCA 3 YOTMPLOX MigPO3IiiB,
BCTAHOBJIIOETHCS KOPEKTHA PO3B'SI3HICTh HEJIOKAJIbLHOI 6araTOTOYKOBOI 32 YaCOM 3a7adi JJ151 €BOJIIOLITHOTO

piBHSIHHS 3 1IceBIoaudepeHIiaIbHUM OIIepaTOpPOM, SIKUH Jlie B y3araJbHEHUX IIPOCTOPaX TUILY S i CUMBOJIOM SIKOTO



€ Liza QyHKIis, 10 33[10BOJIbHSIE TIEBHY YMOBY - QHAJIOT YMOBU N1apaboIiYHOCTI [71s1 PiBHSIHb 3 YaCTUHHUMU
noxinHumu. HaBenieHO nieBHi JONOMDKHI paKTH, sIKi CTOCYIOThCS TOIIOJIOTIYHOI CTPYKTYPH y3arajibHEHUX IIPOCTOPIB
THUITy S, BJaCTUBOCTEN QYHKIil Ta OCHOBHUX onepauiil (nigpo3zin 3.1). ¥ ninposanini 3.2 HaBeleHO pe3ysbTaTy, sKi
CTOCYIOThCS CTPYKTYPHU Ta BJIACTUBOCTEN (PYHIAMEHTAJIbHOTO PO3B'SI3Ky HEJIOKAJILHOI 6araToTOYKOBOI 3a 4aCOM
3a7ad4i AJ151 3a3HAaYE€HOT O PiBHSIHHS, NOBEIEHO KOPEKTHY PO3B'SI3HICTb TAKOI 3a11a4i Y BUMAJKY, KOJIM I1I09aTKOBA
dYHKIis € e7IeMEHTOM IIPOCTOPY y3arajJbHEHUX QPYHKLIN TUITY S', HaeTbCsl 300paXeHHs PO3B'SI3Ky Y BUTJISALi 3TOPTKU
(OyHIAMEHTaJIbHOTO PO3B'sI3KY 3 [I0YaTKOBOIO (PYHKLi€0. BUBUEHO NUTaHHSA PO CTabilizalliio 40 HyJIs PO3B'SI3Ky
HEJIOKAJIbHOI 6araToTOYKOBOI 32 4aCOM 3a/iadi B MPOCTOPI y3arajbHEHUX PYHKLIN TUIY S', @ TAKOX PiIBHOMiPHOI
crabinizanii 1o Hysst Ha R Takoro po3s's3ky (nigposzin 3.3). Y nizposnisni 3.4 oTpuMaHi pe3ysibTaTH, aHaJIOTiuHi
copMyIbOBAaHUM paHillle y BUINALIKY, KOJIU [ICeBAOIU(EepeHLliabHIA ONIepaTop B €BOJIOLIITHOMY piBHSIHHI Jji€ B
npocropi S_{1-\alpha}"~\alpha, ge \alpha\in(0,1) -- ¢ixcoBanuit napameTp. Y po3zizni 4 10BeLeHO KOPEKTHY
PO3B'SI3HICTh HEJIOKAJIbHOI 6araTOTOYKOBOI 32 YaCcOM 3a/adi A1 AudepeHLialbHO-0IepaTOPHOro PiBHSIHHS IPYroro
NOPSAKY 3 TApMOHIHUM OCLUIIITOPOM Ta QYHKLISIMU Bifl TAKOTO ollepaTopa y BUNAAKY, KOJIM II04aTKoBa QYHKIIis €
€JIEMEHTOM NPOCTOPY y3arajbHEHUX QYHKIiM TUY S' i OTOTOXKHIOETHCS 3 IEBHUM (popmasibHUM psiioM Pyp'e-
Epmita. HaBenieHo 03Ha4€HHS IPOCTOPIiB OCHOBHUX Ta y3araJbHEHUX €JIEMEHTIB, [1I0B'I3aHMX 3 HEBIJ'€eMHUM
CaMOCIIPSDKEHMM OIepPaTOPOM, OIIMCYETHCS iX TOMOJIOTiYHA CTPYKTYPA, JAIOTHCSI OCHOBHI IIOHATTS Ta O3HAYEHHS,
noB's13aHi 3 PyHKuigmu Epmita Ta popmanbuumu psinamu Oyp'e-Epmira (nigposninu 4.1, 4.2). Tlinpo3snin 4.3
CTOCYETbC OIlEPALiMHOrO YMCIJIEHHS, TIOB'I3aHOr0 3 TAPMOHIMHUM OCUMIATOPOM. OCHOBHMI PE3yJIbTaT CKIAJAE
Teopema PO KOPEKTHY PO3B'SI3HICTb HEJIOKAJIbHOI 6araTOTOYKOBOI 32 4aCOM 33/adui /171 €BOJIIOLiHOTO PiBHSIHHS
Ipyroro nopsaky 3 orneparopom \varphi(A), ne \varphi(A) -- uina ¢yHKIIis Bif rapMOHiiHOr0 ocLuIATOpa 32
YMOBH, 110 I1049aTKOBA PYHKIisl € €IeMEHTOM IIPOCTOPY y3arajbHeHuX QyHKLiN tumy S' (migposain 4.4). V posgini 5
IOCJiIKEHO HEeJIOKAJIbHY 6araTOTOYKOBY 33 4aCOM 3a/ady [J1s1 €BOJIIOLIMHOrO PiBHSIHHSA 3 onepaTopoM beccers
HECKiHUEeHHOTO MOPSIKY, SKUH Ji€ B y3araJbHEeHUX MTpocTopax Tuily S. Y mifgposaisni 5.1 BcTaHOB/IEeH] BIaCTUBOCTI
[IEpPETBOPEHHS beccesisi OCHOBHUX Ta y3arajbHEHUX IIPOCTOPIB TUILY S Ta TUITY S', 3rOPTOK, 3rOPTyBayviB Ta
MYJIbTUILIIKATOPIB. JI0BEIEHO KOPEKTHY PO3B'SI3HICTh HEJIOKAIbHOI 6araTOTOYKOBOI 32 YacoM 3a1ad4i 1J1st
3a3HAYEHOr0 €BOJIIOLIMHOIO PiBHSIHHS, JOCIIIIPKEHO BJIACTUBOCTI (yHIAMEHTAJIBHOTO PO3B'SI3Ky TaKOi 3a4adi,
IAETHCSI 300PKEHHS PO3B'SA3KY Y BUTJIAAL 3rOPTKU QyHIaMEHTAIbHOTO PO3B'sI3Ky 3 I0YaTKOBOIO (DYHKILELO, KA €
€JIEMEHTOM NIPOCTOPY y3arajibHeHUX QyHKUiHM Tuny S' (nigpo3ninu 5.2, 5.3). lociiskeHo BIaCTUBOCTI pO3B'sI3Ky
HeJIOKaJIbHOI 6araTOTOYKOBOI 32 4aCOM 3a/iadi /1J1s1 OIHOTO MOJIEIbHOTO €BOJIIOLIIMHOrO PiBHSIHHS, 1K€ MICTUTD
crerniHb onepaTopa beccerns (mizposanin 5.4). [TpakTiuyHe 3HaYEHHSI OTPUMAaHUX Pe3yJbTatiB. PesynbraTu
IYCcepTalifiHOi poOOTH MAIOTh TEOPETUYHUI XapaKTep i MOXKYTb 3HAUTH 3aCTOCYBaHHS B Teopii NapaboliyHuX
ncesaogu@epeHLiabHIX PiBHSHb, CUHTYJISIPHUAX N1apaboJliuHUX PiBHSHb, MaTEMATUYHIN ¢iznli, Teopii
y3arasibHeHUX QyHKUiA. Kio4oBi coBa: ncesnogudepeHLiaabHui oneparop, oneparop beccens, eBomonLiiHe
nicespogudepeHLiaibHe PiBHSIHHS, HEJI0KalbHa 6araToTOYKOBA 32 YaCOM 33jia4ya, IPOCTOPU TUPY S, y3arajbHeHa

(dyHKIis, HEBil'eMHUI CAMOCIIPSIKEHUH OIepaTop.

2. The thesis consists of an introduction, five chapters, conclusions and bibliography. The introduction
substantiates the relevance of the research topic, the objectives of the research, necessary task, the specific topic,
subject area and research methodology are formulated, the scientific novelty, practical value of the obtained
results, the connection with scientific topics and personal contribution of the author are explained. Also, it is
indicated where the main results are reported, discussed and published. Chapter 1 gives an overview of the
literature related to the topic of the dissertation and close in content and research methods. Chapter 2 gives a
brief overview of the dissertation results and describes the methods by which they are obtained. In chapter 3,
which consists of four sections, a correct solvability of a nonlocal multipoint in time problem is set for an evolution
equation with a pseudo-differential operator that operates in generalized spaces of the type S and whose symbol is
an integer function satisfying a certain condition - analogue of the parabolic condition for partial differential
equations. Section 3.1 presents certain additional facts concerning the topological structure of generalized spaces
of the type S, the properties of functions and the basic operations. Section 3.2 describes the results relating to the
structure and the properties of the fundamental solution of a nonlocal multipoint in time problem for a given



equation. The correct solvability of such problem is proved in case when the initial function is an element of the
space of generalized functions of the type S'. An image of the solution is given in the form of a convolution of the
fundamental solution with the initial function. Section 3.3 studies a stabilization to zero of the solution of a
nonlocal multipoint in time problem in the space of generalized functions of the type SS'S, as well as an equilibrium
stabilization to zero on R of this solution. In section 3.4, the results, similar to those formulated earlier, are
obtained in case when the pseudodifferential operator in the evolution equation operates in the space
S~\alpha_{1-\alpha}, where \alpha\in(0, 1) is a fixed parameter. In section 4, the correct solvability of a nonlocal
multipoint in time problem is proved for a second-order differential-operator equation with a harmonic oscillator
and functions from such an operator in case when the initial function is an element of the space of generalized
functions of the type S' and is identified with a certain formal Fourier-Hermite series. Section 4.1 contains the
definitions of the spaces of the test and generalized elements associated with the non-negative self-adjoint
operator. Their topological structure is described. Section 4.2 presents the basic concepts and definitions relating
to the Hermite functions and the formal Fourier-Hermite series. Section 4.3 relates to an operational calculus
associated with a harmonic oscillator. The main result of section 4.4 is the theorem on the correct solvability of a
nonlocal multipoint in time problem for a second-order evolution equation with an operator \varphi(A), where
\varphi(A) is an integer function on the harmonic oscillator, provided that the initial function is an element of the
space of generalized functions of the type S'. In chapter 5, a nonlocal multipoint in time problem is studied for an
evolution equation with the Bessel operator of infinite order which operates in generalized spaces of the type S. In
section 5.1, the properties of the Bessel transform of the main and generalized spaces of the types S and S/,
convolutions, convolvers and multiplicators are set. In sections 5.2 and 5.3, the correct solvability of a nonlocal
multipoint in time problem for a given evolution equation is proved, the properties of the fundamental solution of
such problem are investigated, and an image of a solution is given in the form of a convolution of the fundamental
solution with the initial function, which is an element of the space of generalized functions of the type S'. In
section 5.4, the properties of the solution of a nonlocal multipoint in time problem are investigated for a model
evolution equation that contains the power of the Bessel operator. The practical value of the obtained results. The
dissertation results are theoretical and can be applied in the theory of parabolic pseudodifferential equations,
singular parabolic equations, mathematical physics, the theory of generalized functions. Keywords:
pseudodifferential operator, Bessel operator, evolutionary pseudodifferential equation, nonlocal multipoint in time
problem, spaces of the type S, generalized function, non-negative self-adjoint operator.
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