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Pedepar:

1. Inceprauis NpucCBsiY€Ha OOCIIIKEHHIO KOPEKTHOI PO3B'S3HOCTI Ta BJIACTUBOCTEN PO3B'SI3KiB HEJIOKAJIbHOI
6araTOTOYKOBOI 32 YaCOM 3ajiayi 17151 eBOJIIOLIHUX I1ceBnoaudepeHIiabHUX PiBHSIHb B IPOCTOpax Tuiy S ta W. Y
P.1 HaBefeHO oISy Mpalp, sIKi CTOCYIOTbCS Pe3YJbTaTiB, HABEJEHUX y AucepTallii, € 6JIM3bKUMU 32 3MiCTOM Ta
METOAAaMU JOCIiIKEHb, 30KPEMA, aHATII3yI0ThCS PE3yIbTAaTH, IIOB'SI3aHi 3 HEJIOKAJIbLHUMU 33/1a9aMu AJ1s1
IvdepeHLiaJbHO-0IIepaTOPHUX PiBHSAHD Ta PiBHSAHD 3 YACTUHHMMU NOXiZHMUMU. Y P.2 naHo oriisp pe3ysibTatiB
IUCepTallii Ta ONKXCaHO METOIHY, IKUMUA BOHU OTPUMYIOTECS. ¥ P.3, IKMI CKJIa[A€ThCS 3 YOTUPHOX MiPO3/IiJIiB,
IOCJiIKY€eTbCS HEJIOKQJIbHA 6araToOTOYKOBA 32 YaCOM 3aJjaya JiJ1s1 €BOJIIOLIHUX PiBHSIHb 3
nceBponudepeHLiaJbHIMY ONlepaTopamu, MoOyI0BaHNMMU 32 CUMBOJIAMH, SKi JOyCKalOTh aHAJITUYHE

IIPOJIOBXXEHHSI B II€BHY 00J1aCTh KOMILJIEKCHOI IIJIOIUHY (KJIaC TaKUX OllepaTopiB MiCcTUTb i onieparopu beccesns



npo6osoro audepeHLioBaHHs). HaBeneHo 10noMixXHI (aKTH, SKi CTOCYIOTbCS TOMOJIOTIYHOI CTPYKTYPU ITPOCTOPIB
THUIYy S Ta OCHOBHUX OIl€paliil y TaKUX MPOCTOPAX, & TAKOK OCHOBHI O3HAYEHHS Ta TBEPIKEHHS, IO CTOCYIOTLCS
BiZOOpa’KeHb i3 3HAUEHHSIMU B JIiHINHOMY TOIIOJIOTiYHOMY IIPOCTOPi 260 00'eqHaHHi Takux npoctopis (3.1, 3.2).
JocinKeHo BIaCTUBOCTI (PyHIAMEHTAJILHOTO PO3B's13Ky HEJIOKAJIbHOI 6araTOTOYKOBOI 32 4acOM 3a1ay4i 1151
€BOJIIOLIITHOTO PiBHSAHHS 3 IceBoandepeHIialbHIM OIIepaTopoM, KU fie B mpoctopax tuly S (3.3). loBeneHo
KOPEKTHY PO3B'sI3HiCTb 3a3Ha4Y€HO] 3a/1a4i y BUIIaNKy, KOJIU [T04aTKOBa (PYHKILis € y3arajibHEHOI PYHKIIi€O TUITY
PO3I10AiNiB, 3HAN€HO 300paKE€HHS PO3B'SI3Ky Y BUIJISAI 3TOPTKU (PYyHAAMEHTAIBHOTO PO3B'SI3KY 3 IIOYAaTKOBOIO
(pyHKIIi€10, BCTAHOBJIEHO, 11J0 PO3B'SI30K BOJIOZi€ BIACTUBICTIO JIOKai3allii - BJIaCTUBICTIO JIOKAJILHOTO MOKPAIl€HHS
30DKHOCTI (3.4): SIK1IO y3arajbHeHa IoyaTkoBa QyHKIS Ha IesKill BiIKpUTii MHOXXUHI 36iraeThcsi 3 HeIlepepBHOIO
(dyHKIi€lO, TO BifIOBiIHA HEJIOKaJbHA YMOBA 33JI0BOJIbHSIETHCS HE B CJIAOKOMY CEHCi (TOOTO B IPOCTOPI
y3araJibHeHUX QyHKIil TUAIY yJIbTPAPO3MOAiJiB), a B CEHCI piBHOMIPHOI 300KHOCTI HAa KOKHOMY KOMIIAKTI, SIKUI
MiCTUTbCH B 3a/1aHiit ob6sacti. ¥V P.4 mociimpkeHo eBoJoLiliHe PiBHSIHHS 3 FTAPMOHIMHUM OCLMJISITOPOM Ta PYHKLISIMU
Bif] Takoro oneparopa. HaBeieHO OCHOBHI 0O3Ha4Y€HHS Ta TBEPAKEHH4, SIKi CTOCYIOTbCS IPOCTOPiB OCHOBHUX Ta
y3araJlbHEHUX €JIEMEHTIB, I10B'sI3aHUX 3 HEBi/l'€MHUM CaMOCIIPSDKEHUM OIIEPAaTOPOM B riIbOEPTOBOMY [IPOCTOPI,
JAI0TbCSI OCHOBHI BiJOMOCTI, $IKi CTOCYI0TbCSl QYHKLiN EpmiTa Ta popmanbhux psais Oyp'e-Epmira (4.1, 4.2). V 4.3
HaBEJEHO €JIEMEHTH ONEPALiHOTO YMCJIEHHS, [TOB'I3aHOT0 3 HEBill' € MHUM CaMOCIIPSDKEHUM OIIEPATOPOM, CIIEKTP
SIKOTO € CyTO IUCKPETHUM. Y IIPOCTOPIi y3arajbHEHUX (PYHKLIN TUILY yIbTPAPO3IIOLiiB, SKi OTOTOXHIOIOTHCS 3
dopmansHuMu papamu Oyp'e-Epmita, BU3HayaeTbcsa abCTPaKTHA OIepallisl 3rOPTKY, 3a AOIIOMOTOIO SIKOi HEeBifl'eMHi
CaMOCIIPSDKEHI OIIEPATOPH i3 CYTO IUCKPETHMMH CIIEKTPaMU TPAKTYIOTBCS SIK OIIEPATOPHU 3TOPTKU. 3a JJOTIOMOTOI0
TaKOro Mifxony y 4.4 1oBeJeHO KOPEKTHY PO3B'I3HICTh HEJIOKA/IbHOI 6araTOTOYKOBO]I 32 YacoM 3a7adi AJ1s
€BOJIOLiTHOTO PiBHSHHS 3 FTAPMOHIIHUM OCLUJISITOPOM Ta (QYHKIIISIMU Bifl TAKOTO ollepaTropa y BUNaAKY, KOJIU
novyaTKkoBa (YHKLis € y3araJbHeHOI0 (YHKII€I0 i OTOTOXHIOEThCS 3 MeBHUM (popmasbHUM psitoM Oyp'e-EpmiTa.
JocminkeHo BIacTUBOCTI PyHIAaMEHTalbHOTO PO3B's3KY, 3HalIeHO 300pakeHHs PO3B'SI3Ky y BUIJISI 3TOPTKU
(dyHIAMEHTaJIbHOTO PO3B'sI3KY 3 [I0YaTKOBOIO PyHKIi€e0. Y P.5 nociinkeHo eBoOLilHI piBHSIHHS 3 onlepatopamMu
IvdepeHLioBaHHs Ta Beccesst HeCKiIHUEHHOro NOPSAKY, SKi AiloTh B pocTtopax Tuny W. HaBeieHO OCHOBHI
BiZIOMOCTI, 10 CTOCYIOTBCSI IPOCTOPIB TUILy W Ta IPOCTOPIB, TONOJIOTIYHO CHPSIKEHUX 3 HUMH (5.1, 5.2).
BcTaHOBJIEHO KOPEKTHY PO3B'SI3HICTh HEJIOKAIbHOI 6araTOTOYKOBO]I 32 4acoM 3aJadi 3 IiceBroaudepeHLiaTbHuM
OIIEPATOPOM, SIKMI Oy[IyeThCS 33 CTAJIMM CUMBOJIOM 32 I0IIOMOT0I0 NTepeTBopeHHs Dyp'e i TpakTyeThCs SIK
onepaTtop AudepeHLiI0BaHHS HECKIHUEHHOTO MOPSIKY; 104aTKOBA (PYHKIIiS € €JIEMEHTOM IIPOCTOPY y3araJlbHEHUX
dynkuinn Tury W' (5.3). [lpu 1ipomy nornepesHbo JOCTIIKEHO BIACTUBOCTI QyHAAMEHTANbHOTO PO3B'SI3KY
3a3HavyeHOI 3a7a4i, 3HaliIeHO 306pa>KEHHS PO3B'SA3KY Y BUIJISAi 3TOPTKY PyHIaMEHTAIbHOTO PO3B'SI3KY 3
II04YaTKOBOIO PyHKIi€0. Y 5.4 aHAJIOrYHi pe3ysibTaTy ofiep>KaHo Y BUMAJKY, KOJIU NceBaoaudepeHianbHAN
oreparop 6yayeThbCsl 3a IOIIOMOTOI0 ITepeTBOPEeHHS beccers i TpakTyeThbes sIK oneparop beccess HeCKiH4eHHOTO
nopsaxy. JocimkeHo eBosloLiiiHe piBHAHHS 3 IIceBroAudepeHiaTbHUM OIIepaTOPOM, [100yI0BaHUM 32 3MiHHUM
CHAMBOJIOM. J]JaHO O3Ha4YeHHS QyHIaMEHTAIbHOIO PO3B'SI3Ky HEJIOKQJIbHOI 6araTOTOYKOBO] 32 YacoM 3afadi s
TaKOTr0 €BOJIIOLiTHOTO PiBHSIHHS Ta JOCJIIPKEHO BJAACTUBOCTI PyHIaMEHTaIbHOTO PO3B'SI3Ky. JJoBeneHO

PO3B'SI3HICTh HEJIOKAJIbHOI 6araTOTOYKOBOI 32 YaCOM 3a1ayi B KJlaci 06MeXKeHUX HerepepBHUX Ha R ¢yHkuii (5.5).

2. The dissertation is devoted to investigate correct solvability and properties of the solutions of a nonlocal
multipoint in time problem for evolutionary pseudodifferential equations in the spaces of S and W type. In S.1, the
review of the literature related to the topic of the dissertation and similar in content and research methods, in
particular, analyzes the results associated with nonlocal problems for differential operator equations and
equations with partial derivatives. The S.2 gives an overview of the results of the dissertation and describes the
methods they are obtained by. In S.3, which consists of four subsections, a nonlocal multipoint in time problem is
investigated for evolution equations with pseudodifferential operators constructed by symbols that allow an
analytic extension to a definite area of the complex plane (the class of such operators contains also Bessel
operators of fractional differentiation). There are auxiliary facts concerning the topological structure of spaces of S
type and the basic operations in such spaces. We give the basic definitions and assertions concerning mappings
with values in a linear topological space or combining such spaces (3.1, 3.2). The properties of the fundamental



solution of a nonlocal multipoint in time problem for an evolution equation with a pseudodifferential operator that
operates in spaces of S type are investigated (3.3). The correct solvability of the indicated problem in the case
when the initial function is a generalized function of distribution type is proved; a solution in the form of a
convolution of a fundamental solution with an initial function is found. It has been established that the solution has
the property of localization - the property of local improvement of convergence (3.4): if the generalized initial
function on some open set coincides with a continuous function, then the corresponding nonlocal condition is
satisfied not in the weak sense (that is, in the space of generalized functions of the type of ultra-distributions), but
in the sense of uniform convergence on every compact set contained in a given area. In S.4, an evolution equation
with a harmonic oscillator and functions of such an operator are investigated. It contains the basic definitions and
assertions concerning the spaces of the main and generalized elements associated with an integral self-directed
operator in a Hilbert space; the basic information about Hermite functions and Fourier-Hermite formal series (4.1,
4.2). In 4.3, there are elements of an operating calculus associated with an integral self-directed operator whose
spectrum is purely discrete. In the space of generalized functions of the type of ultra-distributions, which are
identified with Fourier-Hermite formal series, an abstract convolution operation is defined, by which integral self-
directed operators with purely discrete spectra are treated as convolution operators. Using this approach in 4.4,
the correct solvability of a nonlocal multipoint in time problem for an evolution equation with a harmonic
oscillator and functions of such an operator in the case when the initial function is a generalized function and is
identified with a certain formal Fourier-Hermite series is proved. The properties of the fundamental solution are
investigated, a solution in the form of a convolution of a fundamental solution with an initial function is found. In
S.5, we study the evolution equations with differentiation operators and Bessel operators of infinite order that
operate in spaces of W type. The basic information concerning spaces of type W and spaces topologically
conjugate to them is given (5.1, 5.2). The correct solvability of a nonlocal multipoint problem with a
pseudodifferential operator is constructed, which is constructed by a constant symbol using the Fourier transform
and is treated as an operator of differentiation of infinite order; the initial function is an element of the space of
generalized functions such as W' (5.3). In this case, the properties of the fundamental solution of this problem were
investigated in advance, the solution in the form of a convolution of a fundamental solution with an initial function
is found. In 5.4, similar results are obtained in the case where a pseudodifferential operator is constructed using
the Bessel transform and is treated as a Bessel operator of infinite order. An evolution equation with a
pseudodifferential operator constructed by a variable symbol is investigated. The definition of the fundamental
solution of a nonlocal multipoint in time problem for this evolution equation is given, and the properties of the
fundamental solution are investigated. The solvability of a nonlocal multipoint for a time problem in a class of
bounded continuous on R is proved (5.5).
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