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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. KOHCTPYKTUBHI METO Y PO3B'sI3aHHS OJIHOTO KJIaCy KpaloBUX 331a4 17151 HeJIiHITHUX eJIiNTUYHUX PiBHSHD

2. Constructive methods of solving one class of boundary value problems for nonlinear elliptic equations

Pedepar:

1. Inceprarist npucBsyeHa po3po61ii KOHCTPYKTUBHUX METOZiB 3HAXO/>KEHHSI IOJATHUX PO3B'sI3KiB OZHOTO KJlacy
KpaloBUX 3374 [ HEJIHINHUX eJINTUYHUX PiBHAHb TA 3HAXOKEHHIO YMOB, SIKUM MAIOThb 3310BOJILHSTH
napaMeTpu 3a1adi, o6 rapaHTyBaIuCs iCHyBaHHS Ta €JMHICTb PO3B'SI3KY, & TAKOX 301KHICTb BifjIOBiIHOTrO
itepaniiiHoro npouecy. O6'€KTOM IOCIIIKEHHS! € TPOLECH, 10 OMMCYIOTHCSI KDAHOBUMU 3a/la4aMu JIJIs HeJTiHINHNIX
eJIINTUYHUX PiBHSIHb, SIKi 3BOMISITHCS IO OTIEPATOPHUX PIiBHSIHB 3 OIIEPATOPOM MOHOTOHHOTO, aHTUTOHHOTO 260
reTEPOTOHHOTrO TUIly. [IpeiMeToM JOCIiIKEHHS € KpanoBi 3a1ad4i AJ1s1 HEJIiHIMHUX eJIINTUYHYX PiBHSIHb Ta METOIU
iX YMCeIBHOrO aHai3y. Y poboTi BUKOPHCTOBYIOThCS METOJIM TEOPIii ONlePaTOPHUX PiBHSIHDB Y HAIIBYOPSAKOBAHUX
npocTopax, anapar teopii R-dynkuiii, metoq kBazipyHkuin ['pina, popmynu 4rcenbHOro iHTerpyBaHHs Ta
inTepnossuii pyHKLiNA. Y po6OTi Biepie BUIiEHO Kjlac KpaloBUX 33/1a4 /11 HeJIiHIHHUX eJliNTUYHUX PiBHSHD, SIKi
MOXKHA MOJATH Y BUIJIST HEJIiHIMHYUX ONePAaTOPHUX PiBHSIHb 3 MOHOTOHHUM, aHTUTOHHUM 4YY T€TEPOTOHHUM
OTIEPATOPOM Ta [JIs1 IKUX [IOBEJIEHO iCHYBaHHS €IMHOTO JOIaTHOTO PO3B'SI3KY Ta MOOYI0BAHO IBOGIYHI HAOGIKEHHS

IO HbOTO. YJOCKOHAJIEHO METO/, OOy I0BM KOHYCHOTO BiZIpi3Ky IpY JOCJIiIKEHHI KpalloBUX 33124 JJ1s1 HeJIiHIHUX



€JIINTUYHYX PiBHSHB, IPaBa YaCTUHA SIKUX [1IEPETBOPIOETHCS HA HYJIb HA JIIBOMY KiHIli KOHYCHOTO Bifpi3Ky. HaobyB
[10/1AJIBIIOrO PO3BUTKY METOJ, KBazipyHKuUii ['piHa, a TaKOXK MeTOZ, OCIIiI)KeHHS HeTiHIMHUX KPalioBUX 33734 3
IBOMa Ta OiJIbIIOIO KiJIbKICTIO ITapaMeTpiB. Pe3ysbTaTu JOCiKeHb AucepTaliiiHoi po60TH BIPOBAIKEHO B
HaBYaJILHUI NpoLeC y XapKiBCbKOMY HalliOHAJILHOMY YHIBEPCUTETI PaflioeIeKTPOHIKA. PO3IISHYTI METOIU MOXKYTh
OyTy BUKOPUWCTaHI IJ1s BiflIIyKaHHS PO3B’SI3KiB IPUKIAIHUX 33424, MATEMAaTUIHUMU MOJIEJISIMU SIKUX € KpaioBi

3a7ad4i 151 HeJIiHIMHUX eJIiNTUYHUX PiBHSIHbD.

2. The thesis is devoted to the development of constructive methods of searching positive solutions of one class of
boundary value problems for nonlinear elliptic equations and finding the conditions that the parameters of the
problem must satisfy in order to guarantee the existence and uniqueness of the solution as well as the
convergence of the corresponding iterative process. The object of the research are processes described by
boundary value problems for nonlinear elliptic equations, whose operators belong to a monotone, antinone or
heterotone type. The subject of the research are the boundary value problems for nonlinear elliptic equations and
the methods of their numerical analysis. The research methods are based on the use of the methods of the
operator equations theory in partially ordered spaces, the mathematical apparatus of the R functions theory, the
Green's quasifunction method, the formulas of the numerical integration and the function interpolation. For the
first time one class of boundary value problems for nonlinear elliptic equations has been highlighted for which
these problems can be represented as nonlinear operator equations with a monotone, antitone or heterotone
operator, the existence of a unique positive solution has been proved and two-sided approximations has been
constructed. The method of constructing a conical interval has been improved in the case of investigation of
boundary value problems for nonlinear elliptic equations when the right side of the equation turns into zero on the
left end of a conical interval. The Green's quasifunction method has been further developed and the method of
investigation of nonlinear boundary value problems with two and more parameters has been further developed.
The developed research tools are introduced into the educational process at the Kharkiv National University of
Radio Electronics. The discussed methods can be used to find solutions to applied problems with mathematical
models described by boundary value problems for nonlinear elliptic equations.
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