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HEJIOKaJIbHMMHU KpElI?IOBVIMVI YMOBaMU.

2. Investigation of problems in the theory of nonlinear PDEs in domains with complex boundary structures, pre-
history, and non-local boundary conditions.

Pedepar:

1. Incepraniifina po60Ta € NPOJOBXEHHSIM JOCiIKeHb B 00J1aCTi KOHCTPYKTUBHUX METOIiB HAOJIMKEHOT O
PO3B'si3aHHS KPalloOBUX 33724 i IpUCBsiYeHa 00y 40BI HOBUX MoAUdiKallill ABOCTOPOHHBOTO METOY IPHUCKOPEHOI
30DKHOCTI /1151 OCJIiTKEHHS Ta HAOJIMPKEHOTO PO3B'sI3aHHS KPaloBUX 33434 17151 HEMiHINHUX TudepeHLiaTbHUX
PIBHSIHb B YaCTMHHMUX IOXiTHUX B 006JIACTSIX 3i CKJIQIHOIO CTPYKTYPOIO Kpalo, IIepelicTopielo Ta 3a7a4 3
HEJIOKaJIbHUMU KPalloBUMM YMOBaMU. 3aBJlaHHSIM JIOCJIiIPKEHHS € NI00yA0Ba KOHCTPYKTUBHUX ABOCTOPOHHIX
METO/iB HabJIMKEHOTO PO3B'sI3aHHS KpalloBUX 33/1a4 1151 KBa3iliHIHHUX XBUIbOBUX PiBHSIHDb 3 PO3PUBHOIO [TPaBOIO
YaCTHUHOIO B 06JIACTI 31 CKJIAZHOIO CTPYKTYPOIO Kpalo, KPalloBUX 3aJ1a4 /1J1s HEJIiHIMHNX XBUJIbOBUX PiBHSHDb B 00J1ACTi

3i CKJIaIHOIO CTPYKTYPOIO KPalo Ta MepeiCTOpi€elo, a TAaKOXK 334 3 HeJIOKaJIbHOIO KPaiioBO0 yMOBO0 HaxymieBa



A.M. y BUNIaziky CUCT€MU KBa3iJliNHUX PiBHAHb B YACTUHHUX MOXiAHMX. BCTaHOBJIEHHA OCTATHIX YMOB iCHYBaHHS
PETYJIIPHOTO Ta ippPETryJIIPHOrO PO3B'I3Ky JOCJHiIKYBaHOI 3a4a4i, MOTO €AMHOCTI Ta 3HaKOCTAJIOCTI. Juceprauiina
poboTa CKIaIa€ThCs 3 aHOTALlii YKPaiHChKOIO Ta aHIVIIMCbKOI0 MOBAMU, BCTYIY, YOTUPbOX PO3/iiB OCHOBHOI
YaCTUHY, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JKEPeJl Ta NOJATKY. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh IIPOBEAEHUX
IocCinkeHb, chOPMYJIBOBAHO METY Ta 3aBIaHHS, BKa3aHO 00'€KT, IpeIMeT Ta METOIU JOCiIKEHHS, BiiMi4eHO
HayKOBY HOBM3HY Ta [IPAKTUYHE 3HAYEHHS OTPMMAHUX PE3YyJIbTATIB. Y [IEPIIOMY PO3JiJi IPOBENEHO OIS,
JIiTepaTypHUX JIKepeJ Ta OCHOBHMX 3a/ad4, SIKi IIOB'43aHi 3 TEMOIO IUCEPTALIMHOIO SOCIIKEeHH . [Ipyruii po3ain
IIPUCBSIYEHUI KPAMlOBUM 3a7ja4aM J1J151 XBUJIbOBUX PiBHSIHb 3 PO3PUBHUMU ITPAaBUMU YaCTUHAMU B 0671aCTi i3
CKJIQJHOIO CTPYKTYPOIO Kpato. JJociiKyBaHa KpalioBa 3a/1a4a 3B€JleHa 10 CUCTEMU €KBiBaJIEHTHUX IHTETPAJIbHUX
piBHsIHB. [T06y0BaHO OAHY LIBUAKO301KHY MOAMQIKallil0 ABOCTOPOHHBOIO METOY iX HaGJIM>KEHOTO PO3B'si3aHHs,
BCTAHOBJIEHO IOCTATHi YMOBU iCHYBaHHS PEryJISIPHOTO abo ipperyJssipHOro po3B'si3Ky KpaloBoi 3ajayi, 1oro
€IMHOCTI Ta 3HaKOCTaNoCTi. [TokazaHo, 0 MHOKMHA (PYHKIil1 TPUCKOPEHHS € He IOPOXKHS. HaBeeHo mpakTUyHi
MeToJu No6yHoBU PYHKILIiM TOPIBHSIHHS KpaloBUx 3a1a4. Ofep>kaHo anocTepiopHy OLiHKY HabJIMXEHOTO pPO3B'sI3KY
IOCHiIKyBaHOi 3a7adi. [loBeieHO piBHOMIpHY 301KHICTb 10OYIOBAaHUX NOCiLOBHOCTEN (PYHKIIi 1O €IUHOTrO
HEIEPEPBHOIO PO3B'sI3Ky CUCTEMU IHTErPaJIbHUX PiBHSHD. Y LIBOMY PO3MiJi TaKOX HABEJEHO 1€ OOUH ITifXil
HaGJIMKEHOT0 PO3B'sI3aHHS KparoBoi 331aui, IKUH NPOiMIOCTPOBaHO Ha NPUKIAAi. Y TPETbOMY pO3Lii
IOCTIIKYIOThCSl KpaoBi 3a7a4i /1151 HEJIiHIMHNUX XBUJIbOBUX PiBHSIHB B 00J1ACTSIX 31 CKJIQIHOIO CTPYKTYPOIO Kpalo Ta
nepenicropiero. BuxigHa kparosa 3aada 3BOJIUTHCS O €KBIBAJIEHTHOI CUCTEMU HEJIIHIMHUX IHTErPaJIbHUX PiBHSIHD,
I7151 SIKOI ITO0OYI0BaHO KOHCTPYKTHMBHUM MBUAKO30IKHUI ABOCTOPOHHIN METO[ LOCTiIpKEHHs Ta HabIMKEHOTO
PO3B'sA3aHHS. BCTaHOBJIEHO JOCTAaTHI YMOBU iCHYBaHHS, €UHOCTI PO3B'SI3Ky CUCTEMU iHTETPAJILHUX PiBHSHbD.
JJoBeJeHO piBHOMIpHY 301KHICTb I0OYA0BaHUX IOCIiLOBHOCTEN (PYHKIH 10 €AUHOTO PO3B'SI3Ky CUCTEMU
iHTerpasibHUX PiBHSAHb. BCTAaHOBJIEHO, 1[0 MHOXKMHA (QYHKIi IPUCKOPEHHS 301KHOCTI HE TOPOXKHSL. Jl0BEIEeHO
IOCTaTHI yMOBU PeryysipHOCTi a0 ipperyssipHOCTi po3B'sI3Ky NOCJIiIKYBaHOI 3a7ja4i Ta Or0 3HaKOCTaJIOCT.
[TponeMOoHCTPOBaHO NPAaKTUYHUI METOJ, BilllyKaHHs QYHKUil [IOPiBHAHHS 11 PO3IJIIAyBaHOi KpanoBoi 3agaui. ¥
YETBEPTOMY PO3JiJi JOCIiIXYIOThCS 3a4a4i 3 HEJIOKAJIbHOIO KPaoBoIo yMOBOI0 Haxymesa A.M. y BUIIaAKy CUCTEMU
KBa3iiHMX PiBHSIHb B YACTUHHUX MOXiAHUX. 3aIIPOIIOHOBAHO OHY MOAM(DiKaliio JBOCTOPOHHbBOIO METOAY
IIPUCKOPEHOI 301KHOCTI iX HabIM>KEHOro po3B'si3aHHs. [JoBeieHO TeopeMy PO PiBHOMIPHY 301KHICTb 100YAOBaHUX
IIOCJIiIOBHOCTEN (PYHKLIN 1O €GUHOTO PO3B's13Ky KpalioBoi 3apadi. [TokazaHo, 1m0 361KHICTb I00YA0BAHOTO METOLY €
He IOBiJIbHIINA 301KHOCTI paHillle BiloMUX MeTOiB. JloBeieHO TeopeMy Ipo nudepeH1lianbHi HEPiBHOCTI Ta
OZlep>KaHO alloCTEPiOpPHY OLiHKY IOXUOKY HAGIMKEHOTrO PO3B'sA3Ky. TakoX y IbOMY PO3[Lijii HaBeeHO MPUKJIa],
iI0CTPaTUBHOTO XapaKTePy, B IKOMY IT0OYJ0OBAHO I1OCiZOBHOCTI QYHKIiH 17151 ABOX BUNAJKIB i IpOBENIEHO aHai3
OJIEP>KaHUX allOCTEPiOPHUX OLIIHOK HabiMKeHb. OTPUMaHi B IUCEPTALLilHii pOOOTi pe3yabTaTh HOCATh
TEOPETUYHNH i IPAKTUYHUY XapaKTep. BOHM y3arasibHIOTh Ta JONOBHIOIOTH IIONIEPENHI TOCIiIKEHHS B SIKiCHIN
Teopii KpailoBUX 3a/1a4 Ta TeOpii KOHCTPYKTUBHUX MeTOoiB. Po3pobiieni moaudikallii ABOCTOPOHHIX METOIiB
MOXYTb OyTH 3aCTOCOBAHi 10 pO3B'sI3aHHS IPUKJIAAHUX 33724, MAaTEMAaTUYHUMHU MOZEJISIMU SIKMX € KpaloBi 3a1ayi
D711 HEMHINHUX TudepeHLiaJbHUX PiBHSAHb B YAaCTUHHUX MOXiTHUX B 00J1ACTAX 3i CKIIAIHOIO CTPYKTYPOIO Kpalo,

NepenicTopiero Ta HEJIOKAJILHUMU KPAalOBUMU YMOBaMH.

2. The thesis is a continuation of research in the field of constructive methods for approximate solution of
boundary value problems and is dedicated to the development of new modifications of the two-sided accelerated
convergence method for the investigation and approximate solution of boundary value problems for nonlinear
partial differential equations in domains with complex boundary structure, pre-history, and problems with non-
local boundary conditions. The research task is to build constructive two-sided methods for the approximate
solution of boundary value problems for quasilinear wave equations with a discontinuous right side in a domain
with a complex boundary structure, boundary value problems for nonlinear wave equations in a domain with a
complex boundary structure and a pre-history, as well as problems with a non-local boundary condition of
Nahushew A.M. for a system of quasilinear partial differential equations; to find sufficient conditions for the
existence of regular and irregular solutions of the investigated problem, their uniqueness, and stability. The
introduction substantiates the relevance of the conducted research, formulates the aim and objectives, specifies



the object, subject, and research methods, indicates the scientific novelty and practical significance of the obtained
results. In the first chapter, a review of literature sources and the main tasks related to the topic of the dissertation
research has been conducted. The second chapter is dedicated to boundary value problems for wave equations
with discontinuous right sides in domains with complex boundary structure. The investigated boundary problem is
reduced to a system of equivalent integral equations. One fast-converging modification of the two-sided method
for its approximate solution has been constructed, establishing sufficient conditions for the existence of a regular
or irregular solution to the boundary value problem, as well as its uniqueness and sign stability. It is demonstrated
that the set of acceleration functions is non-empty. Practical methods for constructing comparison functions for
boundary value problems have been provided. An a posteriori estimate of the approximate solution to the
investigated problem has been obtained. The uniform convergence of the constructed sequences of functions to a
unique continuous solution of the system of integral equations has been proven. Additionally, another approach to
approximate solution of the boundary value problem is presented in this chapter, illustrated with an example. The
third chapter investigates boundary value problems for nonlinear wave equations in domains with complex
boundary structure and pre-history. The original boundary value problem is reduced to an equivalent system of
nonlinear integral equations, for which a constructive fast-converging two-sided method for investigation and
approximate solution has been constructed. Sufficient conditions for the existence and uniqueness of the solution
to the system of integral equations have been established. The uniform convergence of the constructed sequences
of functions to a unique solution of the system of integral equations has been proven. It's been established that the
set of acceleration functions for convergence is non-empty. Sufficient conditions for the regularity or irregularity
of the solution of the investigated problem and its sign stability have been proven. A practical method for finding
comparison functions for the boundary value problem has been demonstrated. In the fourth chapter, problems
with a non-local boundary condition of A.M. Nakhushev have been investigated in the case of a system of quasi-
linear partial differential equations. One modification of the two-sided accelerated convergence method for their
approximate solution has been proposed. A theorem on the uniform convergence of the constructed sequences of
functions to a unique solution of the boundary value problem has been proven. It's been shown that the
convergence of the constructed method is not slower than the convergence of previously known methods. A
theorem on differential inequalities has been proven, and an a posteriori error estimate for the approximate
solution has been obtained. Additionally, in this chapter, an illustrative example has been provided, in which
sequences of functions for two, along with analysis of the obtained posterior estimates of approximations have
been conducted. The results obtained in the scientific paper have both theoretical and practical significance. They
generalize and complement previous research in qualitative theory of boundary value problems and constructive
methods theory. The developed modifications of two-sided methods can be applied to solve practical problems,
the mathematical models of which are boundary value problems for nonlinear partial differential equations in
domains with complex boundary structure, pre-history, and non-local boundary conditions.
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