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Pedepar:

1. lucepraniiina po6oTa MpucBsYeHa OCiIKeHHIO PO3B'SI3HOCTI HEKJIACUYHUX 33]1a4 3 JIOKAJIbHUMU
6araTOTOYKOBUMU YMOBaMHU, 3aa4 3 yMoBamu HikoJsieTTi Ta 3a4a4 3 HEJIOKAJIbHUMHU JBOTOYKOBMMHU YMOBAaMH 32
BUIIJIEHOIO 3MiHHOIO Ta yMOBaMu S2\ piS-TiepioAnYHOCTI 3a pEmTO0 3MIHHUX 151 fudepeHianbHOrO PiBHIHHS i3
YaCTMHHUMM MoxigHumMu tuny Eilnepa. [HTepec nocnigHuKIiB 10 Takux 3a71a4d 3yMOBJIEHUI SIK IOTPE6O0I0 100YL0BU
3arajibHoi Teopii KpalloBUX 3a7ay [1Jisl PiBHSIHD i3 YaCTUHHUMM MOXiTHUMH, TaK i TUM, 110 JJOKaJIbHi 6araTOTOYKOBI Ta
HEJIOKAJIbHI 3aJa4i BUHMKAIOTh IIPYM MAaTEMaTUYHOMY OIKCI HU3KU IIPOLECIB. Y 3arajJlbHOMY BUIAJAKY TaKi 3a/1a4i €
YMOBHO KOPEKTHUMH, a AOCJIiIPKEHHS X pO3B'sI3HOCTI IIOB'sI3aHe i3 Ip06JIeMOI0 MaJInX 3HaMeHHUKIB. CyTb
npo6seMy MajlMx 3HAaMEHHUKIB I10JI5Irae y TOMY, 110 KoedillieHTu psifiB Oyp'e, IKUMU 300paXKyIOThCSI PO3B'sI3KU

3aa4, MICTSTb 3HAMEHHUKU, AKi MOXYTb CTaBaTH 5K 3aBrOJJHO OJIN3bKUMU [0 HYJIA OJ1A HEeCKiHYE€HHOI KiJIbKOCTi



iHIeKCiB MiICyMOBYBaHHS, Lieé MOXKE CIIPUYMHUATH PO3OIKHICTb PALIB Y BilMOBiAHUX (QYHKLIIMHUX IpOCTOpax. ¥
po3zini 1 HaBe#eHO OrJIsL Ipallb, SIKi € 6JIM3bKUMU 10 TEMATUKU JaHOI JucepTalii. Y po3nisi 2 onucaHo 3arajibHy
METOAMKY IOCJiIKEHHS 33/1a4, HABEJIEHO [esIKi JOTIOMDKHI TBEPIPKEHHS 3 aHaJIi3y i Teopii yuces. Y po3zini 3
BCTAQHOBJIEHO YMOBH OJJHO3HAYHOI PO3B'sI3HOCTI ABO- i 6araTOTOYKOBUX 33724 3 IPOCTUMU BY3JIaMU iHTEPIIOJISLil
171 piBHAHHA Efiniepa gpyroro i BUCOKOro rnopsakis. BCTAaHOBIEHO YMOBU iCHYBaHHSA €IMHOTO PO3B'SI3Ky
(306pakenoro psigom ®Oyp'e) IBOTOUKOBUX i 6araTOTOYKOBYUX 3a11ay, SIKLIO iX BXiHI AaHi € JOCTaTHbO IIIAIKUMY, a
IIOCJIiZOBHOCTI BiiTIOBIAHNX XapaKTEPUCTUYHMX BU3HAYHUKIB JONYCKAIOTh [IEBHI OL[iHKM 3HM3Y. 3a JOIIOMOI0OI0
METPUYHOTO MiAX0AY MOKa3aHo, M0 TaKi OL[iHKY 3HU3Y BUKOHYIOTBCS [1715 BCiX BEKTOPiB, KOMIIOHEHTAMU SIKUX €
napameTpu 3anayvi (koedilieHTH piBHSIHb, 3HAY€HHS BY3JIiB iHTEpIIOJIALLii), KPiM, MOXKJINBO, MHOKHMHHU BEKTOPIB
HYJIbOBOi 260 Mmanoi Mipu Jlebera. Po3risiHyTO 4aCTKOBUI BUNAIOK 6araTOTOYKOBOI 3a7ja4i, KOJu ii By3iu €
JorapudmiyHo piBHOBinIaneHuMU. Po3in 4 aucepraliii npucBsYeHoO JOCiIpKeHHI0 3a1a4i HikosneTTi 11 piBHSHHS
3 YAaCTUHHMMU NOXigHMUMU TUIy Eiiniepa. BCTaHOBI€HO YMOBM KOPEKTHOI PO3B'SI3HOCTI 3a11a4i y IPOCTOPax (PyHKILiN
3i CTENIEHEBOIO Ta EKCITOHEHIIHOI MMOBEiHKO KoediuieHTiB Pyp'e. Yriepiue n1st piBHSIHD 3i 3MiHHUMY 32 StS
KoediljieHTaMu JOBELEHO METPUYHI TEOPEMU NIPO OLIIHKM 3HM3Y MaJIUX 3HAMEHHUKIB 3a1a4i HikoseTTi.
[To6ymoBaHO IPUKJIAAM 3a7aY, SKi iJIIOCTPYIOTh HaBeAeHi pe3yibTaTu. Y po3aiji 5 po3ryisiHyTO HeJIOKaJlIbHY
IBOTOYKOBY 3a5iady 1jis1 AudepeH1iaabHOro piBHSHHS 3 YaCTUHHUMMU NOXigHUMU Tumy Eiiyiepa gpyroro Ta
BHCOKOTO NOPsIKiB. OTpMaHO YMOBU iCHYBaHHS €IMHOI'O PO3B'SA3Ky 3a7ja4i, 3aCTOCOBAaHO METPUYHMI MiAXif, 171
IIOBEIEHHS OLIHOK 3HM3y MaJINX 3HAMEHHMKIB 3a7ad4i. [IokasaHo, 1110 TaKi OLiHKY BUKOHYIOTbCS 11 BCiX BEKTOPIB,
CKJIaJIeHUX i3 ITapaMeTpiB 3a/1a4i, KpiM MHOKMHY BEKTOPIiB HyJIbOBOI 260 Masoi Mipu Jlebera. BukoHaHHs 1ux
OLiHOK ITPOAHasi30BaHO [IJIs1 Pi3HUX BUMNAJKIB PO3TALIyBaHHS [iliICHUX YaCTUH KOPEHIB XapaKTepPUCTAYHOTO
PIBHSIHHS, a TAKOX Pi3HMX BUIMAZKIB pO3TallyBaHHs BY3JiB iHTeprossuii St_0S, St_1S. PesysnbraTu Aruceprarii
MalOTh TEOPETUYHMUI XapaKTep. IX MOKHA BUKOPUCTATH y HACTYITHUX JOCTIIKEHHSX 327124 3 IOKaTbHUMU
6araTOTOYKOBUMU YMOBaMHU, 337124 3 yMoBamu HikosieTTi Ta 3324 3 HEJIOKaJIbHUMU JBOTOYKOBUMYU YMOBaMHU 32
BU/I{/IEHOIO 3MIHHOIO Ta yMOBaMu S$2\ piS-M1epiofuyHOCTI 32 PELITOI 3MIHHUX [1JIsl CUCTEM PIiBHSIHb i3 YACTUHHUMMU
noxigHumu Tuiy Eisepa, a TaKoX NpU JOCIIKEHHI KOHKPETHUX 3a/1a4 IPAKTUKH, SKi MOJEJII0I0ThCS

PO3IIAHYTUMU 3a1a9aMU.

2. The dissertation is devoted to the study of the solvability of non-classical problems with local multipoint
conditions, problems with Nicoletti conditions and problems with nonlocal two-point conditions on the selected
variable and $2\ piS-periodicity conditions on the remaining variables for a partial differential equation of the Euler
type. The interest of researchers in such problems is due both to the need to build a general theory of boundary
value problems for partial differential equations and to the fact that local multipoint and nonlocal problems arise in
the mathematical description of a number of processes. In the general case, such problems are conditionally well-
posed, and the study of their solvability is related to the problem of small denominators. The essence of the small
denominator problem is that the coefficients of the Fourier series, which represent the solutions of the problems,
contain denominators that can become arbitrarily close to zero for an infinite number of summation indices, which
can cause the divergence of the series in the corresponding functional spaces. Section 1 provides a review of works
that are close to the topic of this dissertation. Section 2 describes the general methodology for studying the
problems, and provides some auxiliary statements from analysis and number theory. Section 3 establishes the
conditions for the unique solvability of two- and multipoint problems with simple interpolation nodes for the
second- and higher-order Euler equations. Conditions for the existence of a unique solution (represented by a
Fourier series) of two-point and multipoint problems are established if their input data is sufficiently smooth and
the sequences of the corresponding characteristic determinants admit certain lower estimates. Using the metric
approach, it is shown that such lower bounds are satisfied for all vectors whose components are parameters of the
problem (equation coefficients, interpolation node values), except, maybe, for the set of vectors of zero or small
Lebesgue measure. A special case of a multipoint problem is considered, when its nodes are logarithmically
equidistant. Section 4 of the dissertation is devoted to the study of the Nicoletti problem for partial differential
equations of the Euler type. Conditions for the correct solvability of the problem in the spaces of functions with
power and exponential behavior of Fourier coefficients are established. For the first time, metric theorems on



lower bounds of small denominators of the Nicoletti problem are proved for equations with coefficients that
depends on variable StS. Examples of problems are constructed that illustrate the results presented. In Section 5, a
nonlocal two-point problem for a differential equation with partial derivatives of the Euler type of the second and
higher orders is considered. The conditions for the existence of a unique solution to the problem are obtained, and
a metric approach is applied to prove estimates from below for small denominators of the problem. It is shown that
such estimates are satisfied for all vectors composed of the parameters of the problem, except for the set of
vectors of zero or small Lebesgue measure. The fulfillment of these estimates is analyzed for different cases of the
location of the real parts of the roots of the characteristic equation, as well as different cases of the location of the
interpolation nodes St_0S, St_1S. The results of the dissertation are theoretical in nature. They can be used in
further studies of problems with local multipoint conditions, problems with Nicoletti conditions, and problems
with nonlocal two-point conditions on a selected variable and $2\ piS-periodicity conditions on the remaining
variables for systems of partial differential equations of the Euler type, as well as in the study of specific practical
problems that are modeled by the problems under consideration.
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