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1. lncepralis NpucBsiY€Ha OOCIIKEHHIO KOPEKTHOI PO3B'I3HOCTI Ta BJIACTUBOCTEN PO3B's3KiB HEJIOKAIbHOI
6araTOTOYKOBOI 32 YaCOM 33/1ay4i 17151 €BOJIIOLIMHUX NIceBnoau(epeHIiabHUX PiBHIHb B IPOCTOpax Tuly Sta W. vV
P.1 HaBe#€HO OTJIAAf Mpallb, SIKi CTOCYIOThCS PE3yJbTaTiB, HABEEHUX Y IUCepTallii, € 6JIM3bKMMU 32 3MICTOM Ta
METOAAMU JOCIIIKEHDb, 30KPEMA, aHATII3yIOTbCS PE3YJIbTATH, ITOB'I3aHi 3 HEJIOKAJILHUMU 33/1a49aMU IJ11
IvdepeHLiaTbHO-0NIepaTOPHUX PiBHSIHB Ta PiBHSAHb 3 YACTUHHMMU NOXigHUMU. Y P.2 naHo orisy pe3ysbTatiB

JucepTaLii Ta ONIMCaHO METOIH, SIKUMU BOHU OTPUMYIOTHCS. Y P.3, SKUI CKJIQJA€ThCS 3 YOTUPbOX MiAPO3IiJIiB,



IOCJIIKY€EThCS HEJIOKa/IbHA 6araTOTOYKOBA 32 YACOM 3a7ja4a JiJIsl €BOJIOLiTHUX PiBHSIHb 3
ncespogudepeHLiaJbHIMY OIlepaTopamu, OOy IOBAaHUMMU 32 CUMBOJIAMH, SIKi JOIyCKalOTh aHAJITUYHE
IIPOJIOBXXEHHS B IIEBHY 006J1aCTh KOMILJIEKCHOI IIJIOLMHMU (KJ1aC TaKUX ollepaTopiB MiCTUTH i onieparopu becceins
Ipobosoro gudepeHLioBaHHs). HaBeneHo TonomikHi (akTy, sIKi CTOCYIOTbCS TONOJIOTIYHOI CTPYKTYPU IIPOCTOPIB
TUILY S Ta OCHOBHUX OIllepaliil y TaKUX IPOCTOPAX, & TAKOK OCHOBHI O3HAYE€HHS Ta TBEPIKEHHA, L0 CTOCYIOTHCS
BiJOOpaKeHb i3 3HAUEHHSIMU B JIiHINHOMY TOIIOJIOTiYHOMY IIPOCTOPi 260 06'eqHaHHI Takux npoctopis (3.1, 3.2).
JocinKeHo BIaCTUBOCTI (PyHIAMEHTaIbHOTO PO3B's13Ky HEJIOKaJIbHOI 6araToTOYKOBOI 32 4acOM 3aayi 111
€BOJIIOLITHOTO PiBHSIHHS 3 ICE€BNOAU(EPEHLiaIbBHUM OIIEPAaTOPOM, SIKUH Ilie B npoctopax tuny S (3.3). loBeneHo
KOPEKTHY PO3B'sI3HiCTb 3a3Ha4Y€HO] 3a/1a4i y BUIIaNKy, KOJIU [104aTKOBa (PYHKLisS € y3arajlbHEHOI0 PYHKII€IO TUITY
PO3I107iNiB, 3HAN€HO 300paXKe€HHS PO3B'SI3KY Y BULJISIAI 3TOPTKU (PYHIAAMEHTaIbHOTO PO3B'sI3KY 3 IOYATKOBOIO
(YHKIi€0, BCTAHOBJIEHO, 110 PO3B'SI30K BOJIOZi€ BIACTUBICTIO JIOKali3allii - BJIaCTUBICTIO JIOKAJIbHOTO MOKPAIEeHHS
361KHOCTI (3.4): SIKIO y3arajbHeHa No4YaTKoBa (QYHKLisl Ha [esKiil BiIKPUTii MHOXKIHI 36iraeTbCsl 3 HENIEPEPBHOIO
dyHKIi€lO, TO Bif[IOBiIHA HEJIOKaJbHA YMOBA 33JI0BOJIbHSIETHCS HE B CJIAOKOMY CeHCi (TOOTO B IPOCTOPi
y3arajibHeHUX QYHKIiH TUIY yIbTPAPO3IO/ijiB), a B CEHCI piBHOMIPHOI 300KHOCTI HAa KOJKHOMY KOMIIAKTI, SIKUI
MiCTUATBLCS B 3a/1aHii o6sacTi. Y P.4 mociigpKeHo eBooLifiHe PiBHSHHS 3 FTAPMOHIMHUM OCLWJISTOPOM Ta (PYHKLISIMU
Bif] Takoro oneparopa. HaBejeHO OCHOBHI 0O3Ha4€HHS Ta TBEPAKEHHS, 5IKi CTOCYIOTbCS IPOCTOPiB OCHOBHUX Ta
y3araJlbHEHUX €JIEMEHTIB, I10B'sI3aHUX 3 HEBil'€MHUM CaMOCIIPSDKEHUM OIIEPAaTOPOM B riIbOEPTOBOMY [IPOCTOPI,
JAIOThCSI OCHOBHI BilOMOCTI, SIKi cTOCyI0ThCS QyHKLi Epmita Ta popmanbHux pspis Qyp'e-Epmira (4.1,4.2). YV 4.3
HaBeJEHO €JIEMEHTH ONEPALiHOTO YMCJIEHHS, [TOB'A3aHOT0 3 HEBIJl'€MHUM CAMOCIHPSKEHUM OIIEPATOPOM, CIIEKTP
SIKOTO € CYTO IUCKPETHUM. Y IIPOCTOPI y3arajbHeHUX PYHKLIN TUILY yIbTPAPO3IIOLiiB, SIKi OTOTOXHIOIOTHCS 3
dopmansauMu papamu Oyp'e-Epmita, BU3HauaeTbcs abCTPaKTHA OIepallisl 3rOpTKY, 3a JOIIOMOTIOIO SIKOi HEeBifl'eMHi
CaMOCIIPSDKEHI OIIEPATOpU i3 CYTO IUCKPETHMMU CIIEKTPAMU TPAKTYIOTBCSI SIK OIIEPATOPHU 3TOPTKU. 3a JOIIOMOTOI0
TaKOro Mifxony y 4.4 1oBeJeHO KOPEKTHY PO3B'A3HICTh HEJIOKA/IbHOI 6araTOTOYKOBO]I 32 YaCOM 3a7adi AJIs
€BOJIIOLiTHOTO PiBHSHHS 3 TAPMOHIIHUM OCLUJISITOPOM Ta QYHKIIISIMU Bifi TAKOro olieparopa y BUNaAKy, KOJIU
[I0YaTKOBA (PYHKIIis € y3araJbHEHOO (PYHKLIEIO i OTOTOXHIOEThCA 3 NeBHUM (opMmasnibHUM psifom Oyp'e-Epmira.
JocigskeHo BlacTUBOCTI GyHIAMEHTAIbHOTO PO3B'SI3KY, 3HAIIEHO 300paKEHHS PO3B'SI3KY Y BUIJISIZi 3TOPTKU
dyHIaAMEHTaJIbHOTO PO3B'sI3KY 3 [I0YaTKOBOIO PyHKIi€e. Y P.5 nociinkeHo eBoOLilHI piBHSHHS 3 onlepaTopamMu
IvdepeHLioBaHHs Ta Beccess HeCKiHUEHHOro NOPSAKY, SKi AiloTh B pocTtopax Tuny W. HaBesieHO OCHOBHI
BiZIOMOCTI, 110 CTOCYIOTbCSI IPOCTOPIB TUILy W Ta IPOCTOPIB, TONOJIOTIYHO CHPSIKEHUX 3 HUMH (5.1, 5.2).
BcTaHOBJIEHO KOPEKTHY PO3B'S3HICTh HEJIOKAIbHOI 6araTOTOYKOBO]I 32 4aCcOM 3a7adi 3 riceBroaudepeHLiaIbHuM
OIIEPaTOPOM, SIKMI OyIyeThCsI 33 CTAJIMM CHMBOJIOM 32 I0IIOMOTOI0 NiepeTBopeHHs Dyp'e i TpakTyeThCs SIK
onepaTtop AudepeHLiI0BaHHS HECKIHUEHHOTO MOPSIKY; 104aTKOBA (PYHKIIiS € €IEMEHTOM IIPOCTOPY y3araJlbHEHUX
¢dynkuiit Tuny W' (5.3). Ilpu nbomy nomnepegHbo AOCIIIKEHO BIACTUBOCTI (PYHIAMEHTATIBHOTO PO3B'3KY
3a3HavyeHOI 337a4i, 3HalIeHO 3060pa>KEHHS PO3B'SI3KY Y BUIJISALI 3TOPTKY PyHIaMEHTAIbHOTO PO3B'SI3KY 3
II04YaTKOBOIO PyHKIi€0. Y 5.4 aHAJIOrYHi pe3yIbTaTy ofiepyKaHo Y BUMAJKY, KOJIU NceBroaudepeHianbHUN
orneparop OyayeThbCsl 3a IOIIOMOrOI0 ITepeTBOPeHHSs beccers i TpakTyeThbes sIK oneparop beccesis HeCKiH4eHHOTO
nopsaxy. JocmimKeHo eBooLiiiHe piBHSIHHS 3 TIceBroAudepeHLiaIbHUM OIIePaTOpOM, [100yIOBaHNM 32 3MIHHUM
CHAMBOJIOM. J]JaHO 03HauYeHHs QyHIaMEeHTaIbHOIO PO3B'SI3Ky HEJIOKaJIbHOI 6araTOTOYKOBO] 32 YacoMm 3afadi s
TaKOr0 €BOJIIOLIHOrO PiBHSIHHS Ta AOCJIIPKEHO BIACTUBOCTI (yHIAMEHTAIbHOIO PO3B's3Ky. Jl0BEIEHO

PO3B'SI3HICTh HEJIOKAJIbHOI 6araTOTOYKOBOI 32 YaCOM 3a/1avi B KJlaci 0OOME>XXeHUX HerepepBHUX Ha R GyHKuii (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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