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Pedepar:

1. luceprarifina po60oTa MpUCBsAYeHa OCIiKEHHIO PO3B'SI3HOCTi HEKJIACUYHUX 33/1a4 3 JIOKAJIbHUMU
6araTOTOYKOBUMU YMOBaMHU, 3a71a4 3 yMoBamu HikosieTTi Ta 331a4 3 HEJIOKaJIbHUMHU JBOTOYKOBUMHU YMOBaMU 32
BUJIIJIEHOIO 3MIHHOIO Ta YMOBAMU S2\ piS-nepioAnYHOCTI 3a PEIITO 3MIHHUX [1J1s1 [UBEPEHIIaTbHOTO PIBHAHHS i3
YaCTMHHUMM NOXigHUMU Tuny Eiinepa. [HTepec noCmigHNKIB 10 TakuX 3a5iad 3yMOBJIEHUI SIK IOTPE6OI0 TIO6YL0BU
3arayibHOi Teopii KpaoBUX 3aj1ay [1JisI PiBHSIHD i3 YACTUHHUMM IMOXiIHUMU, TaK i TUM, IO JIOKaJIbHi 6araTOTOYKOBI Ta
HEJIOKAJIbHI 337ja4i BUHMKAIOTh IIPY MAaTEMAaTUYHOMY OIKCI HU3KY IIPOLECIB. Y 3arajJibHOMY BUIIAKy TaKi 3a7adi €
YMOBHO KOPEKTHUMH, a JOCJiIP)KEHHS iX PO3B'SI3HOCTI MOB'I3aHE i3 IPOOJIEMOI0 MaTMX 3HAMEHHUKIB. CyThb
po6eMy Majiix 3HAaMEHHUKIB I10JIsrae y ToMy, 110 KoediuieHTu psaniB Oyp'e, IKUMU 300paXKyIOThCSI PO3B'SI3KU
3a/1a4, MiCTSTb 3HAMEHHUKH, SIKi MOXKYTb CTABaTH SIK 3aBTOAHO OGJIM3bKMMU JIO HYJIS 17151 HECKIHUEHHOI KiIbKOCTi
iHzeKciB miACyMOBYBaHHS, 1J€ MOXKe CIIPUYMHUATU PO30DKHICTD PALIB Y BifOBiIHUX (QYHKLIMHUX IpocTOpax. ¥
po3zini 1 HaBe#eHO oIyl IPalb, SIKi € 6JIM3bKUMU 10 TEMATUKU JaHOI gucepralii. Y po3nisi 2 onucaHo 3arajibHy

METOJMKY JOCIIIPKEHHS 3a71a4, HaBeJEeHO JesKi JOIIOMDKHI TBePI)KEHHS 3 aHai3y i Teopii yuces. Y posgini 3



BCTAQHOBJIEHO YMOBM OJJHO3HAYHOI PO3B'SI3HOCTI IBO- i 6araTOTOYKOBUX 337a4 3 IPOCTUMU BY3JIaMU iHTEPIIOJIALIL
1711 piBHSIHHA Elniepa gpyroro i BUCOKOro nopsakiB. BCTAHOBIEHO YMOBM iCHYBaHHS €IMHOTO PO3B'SI3Ky
(306pakenoro psinom ®Oyp'e) IBOTOUKOBUX i 6araTOTOYKOBYUX 3371a4, SIKLIO iX BXiHi AaHi € 4OCTaTHbO IIIAIKUMY, a
[IOCJIiZOBHOCTI BiATIOBIAHMX XapaKTEPUCTUYHMX BU3HAYHUKIB JONYCKAIOTh MIEBHI OL[iHKM 3HM3Y. 3a JOIIOMOI0I0
METPUYHOTO IiIX04y [I0Ka3aHO, 10 TaKi OL[iHKY 3HM3Y BUKOHYIOTLCS [JIs1 BCIX BEKTOPIB, KOMIIOHEHTAMU SIKUX €
napameTpu 3anayvi (koedilieHTH piBHSIHb, 3HAaY€HHS BY3JIiB iHTEepIIOJILLii), KpiM, MOXKJINBO, MHOKMHU BEKTOPIB
HYJIbOBOi 260 manoi Mipu Jlebera. PO3risiHyTO 4aCTKOBUI BUNAMIOK 6araTOTOYKOBOI 3aa4i, KoJu ii By3iu €
JorapudmiyHO piBHOBinIaneHuMU. Po3in 4 gucepranii NpucBIY€HO TOCTiIKEHHIO 3a7a4i HikosneTTi 115 piBHSHHS
3 YaCTUHHUMM TOXigHuMH Tuny Eiisiepa. BcTaHOB/IEHO YMOBY KOPEKTHOI PO3B'SI3HOCTI 3a7a4i y MpocTopax QyHKIii
3i CTENIEHEBOIO Ta eKCIIOHEHIIHOI MMOBeiHKO KoediuieHTiB Pyp'e. Yrepiue 11st piBHSIHD 3i 3MiHHUMY 32 StS
KoediljieHTaM JOBELEHO METPUYHI TEOPEMU NIPO OLIIHKM 3HM3Y MaJIUX 3HAMEHHUKIB 3a1a4i HikoseTTi.
[TobynoBaHO NpUKIIAAM 3a/aY, SIKi iIIOCTPYIOTh HAaBeI€Hi pe3ysbTaT. Y po3Miji 5 pO3IJIsIHYTO HEJIOKAJIbHY
IBOTOYKOBY 3a5iaqy 1jis1 AudepeH1iaabHOro piBHSHHS 3 YaCTUHHUMMU NOXigHUMU Tuny Eityiepa apyroro Ta
BHCOKOTO NOPsAIKiB. OTpYMaHO YMOBU iCHYBaHHS €IMHOI'O PO3B'SA3Ky 3a7a4i, 3aCTOCOBAaHO METPUYHUI MIiAXiz, 11
IOBEIIEHHS OLIiHOK 3HM3y MaJIMX 3HAMEHHMKIB 3anadi. [Ioka3aHo, 10 TaKi OL[iHKM BUKOHYIOTLCS 1JIs1 BCiX BEKTOPIB,
CKJIaJIeHUX i3 [TapaMeTpiB 3a1ayi, KpiM MHOKMHU BEKTOpPIiB HyJIbOBOI a60 Masoi Mipu Jlebera. BukoHnanHs nux
OLiHOK ITPOAHaJi30BaHO [JIs1 Pi3HUX BUNAJKIB PO3TALIYBAHHS [iliICHUX YACTUH KOPEHIB XapaKTePUCTAYHOTO
PIBHSIHHS, @ TAKOX Pi3HMX BUIAJKIB PO3TaLlyBaHHS BY3JIiB IHTEPITIOJALi St_0S, St_18S. Pesynbratu nuceprauii
MaloTh TEOPETUYHMUI XapaKTep. [X MOKHA BUKOPUCTATH y HACTYITHUX JOCTIIPKEHHSX 337124 3 JIOKaTbHUMU
0araTOTOYKOBUMU YMOBaMHU, 3a71a4 3 yMoBamu HikosieTTi Ta 33124 3 HEJIOKaJIbHUMHU JBOTOYKOBUMHU YMOBaMU 32
BU/[[{/IEHOIO 3MIHHOIO Ta yMOBaMU S$2\ piS-T1epiofuyHOCTI 32 PELITOI0 3MIHHUX [17Is1 CUCTEM PiBHSIHb i3 YaCTUHHUMMU
noxigHuMu TUIy Eiiepa, a TakoX NpU AOCIiI>)KeHHI KOHKPETHUX 3324 PaKTUKY, SIKi MOJIETI0I0ThCS

PO3IIAHYTUMU 3aJa9aMU.

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 S2\ 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 $tS. 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.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HANGibII
BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJIiTUYHOTO,
JIIOACBHKOTO MOTEHL{aNy 1151 3a6e3Me4eHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIOr0 PO3BUTKY

CyCIiJIbCTBA i Aep>KaBU
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: He 3aCTOCOBYETHCS
ITizcyMKHu AOCIiAKEHHS: TeopeTndHe y3arajbHEHHS | BUPilleHHS BAKIMBOI HAYKOBOI IIPO6GIeMn

ITy6osrikamii:

e InpkiB B. C., CionboBcrkuii §. O. [IBOTOYKOBA 33/1a4a 1151 AudepeHIiaIbHOro PiBHSIHHS 3 YaCTUHHUMU
MOXiIHUMU PYTOro nopsaaKy tuny Einepa. BicHuk JIbBiBCbKOro yHiBepcurety. Cepisd MeXaHiKO-MaTeMaTUYHa.
2021. Bum. 91. C. 87-98.

e InpkiB B. C., CumoTiok M. M., CiioHbOBCHKU §. O. MeTpUYHi OL[iHKM XapaKTE€PUCTUYHOIO BUBHAYHUKA
0araTOTOYKOBOI 337a4i AJ1s piBHAHHS Tuny Eilniepa. Matemartnyni metogu Ta pisuko-mexaHiuHi noss. 2022. T.
65, N2 1-2. C. 65-79.

e LnpkiB B. C., CumoTiok M. M., CitoHboBCbKUM SI. O. MEeTPUYHI OL[iHKM XapaKTE€PUCTUYHOIO BU3HAYHUKA 331a4i
Hikonetti nns piBHsiHHS TUny Eitnepa. [Tpuknansi npobiaemu mexaHikuy i maremaTtuku. 2022, Tom 20. C. 31-38.

e InekiB B. C., CumoTiok M. M., CiioHpoBChKuU SI. O. MeTpuyHi OL[iHKM BU3HAYHMKA 3a/a4i HikoseTTi njis
piBHsiHHA TUny Eitnepa. Qizuko-maTeMaTUuHe MOJEJIIOBAaHHS Ta iHpOpMaLliiiHi TEXHOJIOTI : HAyKOBUIA 36ipHUK.
2023. Bum. 36. C. 96-100.

e Ilkiv V., Symotyuk M., Slonovskyi Y. O. Metric estimates of the characteristic determinant of multipoint
problem for an Euler-type equation. Journal of Mathematical Sciences. 2024. Vol. 282, iss. 5. P. 678-698.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposakeHHs He MIaHyEThCs

3B'S130K 3 HAaYKOBHMH TeMaMH: 0116U004101 0121U114596

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. InpkiB Bonopumup CrernaHoBud



2. Volodymyr S. II'kiv

KBasigikanis: n.¢.-m.u., npodecop, 01.01.02

ImenTudikarop ORCID ID: He zactocoyerbcs

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJ. Crenana Bangepw, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TumkiB IBaH PomaHOBUY

2. Ivan R. Tymkiv

KBasigikanis: k.¢.-m.u., gor,, 01.01.02
InenTudikarop ORCID ID: 0009-0007-4138-6180
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: [BaHO-OPaHKIBChKMIA HALLIOHAIBHNUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: By Kapnarceka, 6y, 15, IBano-®pankischbk, 76019, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Byrpit Oner MukosanoBuy

2. Oleh M. Bubhrii

KBasigikamis: 1. ¢.-m. ., npodecop, 01.01.02

InenTudgikarop ORCID ID: 0000-0002-1698-5559

JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: JIbBiBCHKUI1 HAL[OHAIbHUI yHIBepcUTET iMeHi IBana Ppanka

Kopg 3a €IPIIOY: 02070987



Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy, 1, JIpBiB, 79000, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hutpebuy 3iHoBiit MukonaitoBuy

2. Zinovii M. Nytrebych

KBasidikanis: n.¢.-m.u., npodecop, 01.01.02

InenTudikarop ORCID ID: 0000-0002-9599-8517

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHS IOPHIUYHOI 0COOM: HanjonanbHuii yHiBepcutet "JIbBiBCbKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHH: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Mepuncekuit Irop [1aBnoBuy

2. Ihor P. Medynskyi

KBasigikanis: 1. d.-m. n., mou., 01.01.02

InenTudgikarop ORCID ID: 0000-0002-0651-4198

JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biiacue IlpisBume Im's ITo-6aThKOBI Kaneniox I1eTpo IBaHOBIY

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Kasnewntok [leTpo IBanosuy

TOJIOBYIOYOTO Ha 3acCiiaHHi
BigmoBimanbHuMil 3a MiArOTOBKY Hutpeb6uy 3iHoBii1 MuKo1aitoB1u4
00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




