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1. ®penronbMoBi KparoBi 3a7adi 3 NapaMeTpoM y PYHKLiIOHATIbHUX IIPOCTOPAaX

2. Fredholm boundary-value problems with a parameter in function spaces

Pedepar:

1. Inceprauis npucBg4YeHa JOCTiIPKEHHIO XapaKTEePUCTUK PO3B'SI3HOCTI i HeNepepBHOCTI 3a TapaMeTPOM PO3B’SI3KiB
HaMOibII 3arajibHUX KJIaCiB OAHOBUMIPHUX HEOHOPITHUX KPAaNOBUX 3a71ay [IJIsI CUCTEM JIHIMHUX 3BUYaNHUX
IvdepeHLiaTbHUX PiBHSIHB NEPIIOTo NOPAIKY y IpocTopax CoboseBa-Cno604e1bKOro Ha CKIHYEHHOMY iHTEpBaJIi.
Jucepranis CKIafga€eThCs 3 aHOTallill YKPAIHCHKOIO Ta aHIJIMCHKOI0 MOBaMU, IIEPEJIIKY YMOBHUX II0O3HAYEHD, BCTYITY,
TPbHOX PO3[iJliB OCHOBHOI YaCTHUHU, BUCHOBKIB, CIIUCKY BUKOPUCTAHUX JPKepeJl i 1oJaTKy. Y BCTYIli OO PyHTOBAHO
aKTyaJIbHICTb TEMHU JOCIIKEHHS, COOPMYJILOBAHO METY, 00'EKT, IPEIMET, 3aBIaHH i METOIM [OCIiI>KEHHS,

3da3HAY€HO HAYKOBY HOBU3HY OTPUMAHUX peSy'JIbTaTiB, ix MMPaKTUYIHE 3HAYEHH!, 3B’130K pO6OTI/I 3 HAYKOBUMU



TeMaMu 1 0COOUCTUI BHECOK 37106yBaya, BKa3aHo, Ae 6yJ10 aipo6oBaHO Ta OMy0JIiKOBAaHO pe3yJIbTaTH AucepTanii. Y
[IepIIOMY PO37ili 06roBOpeHO 0O'EKT i IIpeiMeT, HaBeleHO OIJIsi, JIiTepaTypH 3a TEMATHKOIO AUCEPTALiliHOTO
nocnimkeHHs. O6’eKTOM [IOCTiI>)KeHHs € OOHOBUMIpHi (ppenirosbMoBi KpalioBi 3a/1ayi, HalbibII 3arajbHi 070
npoctopiB CoboseBa-Cnob0e1bKOro, a IPeAMeTOM — XapaKTep 3aJIe’KHOCTI 32 TapaMeTPOM PO3B'SI3KiB 11X 33424
y BiINOBiIHAX HOPMOBAHUX NPOCTOPax. Y IPyromy po3fii JOCiIKeHO HalbibII 3araibHi KpaoBi 3ajadi Ta
HalObinbII 3arajibHi 6araTOTOYKOBI KpaloBi 3a7a4i 151 CUCTeMU M 3BUYaHUX AudepeHIlianbHUX PiBHSIHb IE€PUIOTO
NOPSAKY, PO3B'I3KHU SIKUX NPobiraioTs mpocTip Cobonea-Cnobdogenpkoro (W_p~s )™ m, fe so(l,0)\N, 1<p<co.
[NokasaHo, IO JOCTiA)KyBaHUM KPallOBUM 3aJlayaMm BilllloBifae ¢ppenroabMis oreparop 3 iHIeKCOM M-T Ha napi
HOPMOBaHUX pocTopiB (W_p~s )™ m i (W_p7™(s-1) )" mxC”"r. [JoBeneHO KpUTePiil 04HO3HAYHOI PO3B'SI3HOCTI
IOCIIiIPKyBaHUX KPalOBUX 33/1a4 Y LIUX [TPOCTOPax. BcTaHOBIEHO, 0 BUMIPHOCTI spa i Kosgapa oneparopa
KpanoBoi 3a71a4i JOPiBHIOIOTH Bif[TOBiZHO BUMIPHOCTI pa i KoAIpa XapakKTepUCTUYHOI MaTpULLi KpanoBoi 3agavi. ¥
TPeThOMY PO3AiJi [ Hai6i/bIl 3araabHUX KPAHOBUX 33734, 3aJIe’KHUX Bif Masioro napamerpa 0=0, BCTAHOBJIEHO
KOHCTPYKTUBHUI KpUTEPill HenepepBHOCTI 3a TapaMeTpoM po3B'si3Kis nipu 0=0 y npoctopi (W_p~s )" m. [TokaszaHo,
110 TOXKUOKa i HeB'sI3Ka PO3B’sI3KiB LIMX 337,24 MAIOTh OJJHAKOBUM MOPSILOK MaslocTi Ipu 000+ y BiANOBiAHUX IIPOCTOPax
Co6oneBa-Cno601€e1bKOro. BCTAaHOBIEHO NOCTATHI yMOBY HENIEPEPBHOCTI 3a IapaMeTPOM PO3B'SI3KiB
6araToTOYKOBOI KpalioBoi 3anavi npu 0=0 y HopmoBaHoMy 1pocTopi (W_p~s )~ m y Bunanky so(1,00)\N, 1<p<co.
JJopaToK MiCTUTh CIIMCOK Iy6JliKalliil 31100yBayKy 32 TEMOIO AMCepTallii Ta BiZlOMOCTI I1po anpoballilo pe3yabTaTiB
nucepraii. OCHOBHI pe3y/bTaTH, SIKi BU3HAYalOTh HAYKOBY HOBM3HY JMCEepTallii: ® 711 Hai6i/IbII 3arajJbHUX
KpaloBUX 3a/1a4 y npocropax CobosneBa-Cnoboneuskoro (W_p”s )™ m BCTAaHOBJIEHO iX HETEPOBICTb i 3HANIEHO
iHIIEKC; * y TepMiHax CIleljiaJIbHO BBE€IEHOI YMCJIOBOI XapaKTEPUCTUYHOI MaTPULIi 3HAMIEHO BUMIPHOCTI s1pa i
KOs[Ipa PO3IJISIHYTUX KPallOBUX 337a4; ® JOBELEHO IPAaHUYHY TEOPEMY [JIs1 XapaKTePUCTUYHUX MaTPULb
IIOCJIIOBHOCTI KPallOBUX 33a7a4; * 3HAILEHO KOHCTPYKTUBHI JOCTAaTHI yMOBU 30DKHOCTI XapaKT€PUCTUYHUX
MaTpUILp NOCJiTOBHOCTI HEOOHOPITHUX KPallOBUX 337]ay; ® BIeplIe JOCJiI)KEHO HENIePEPBHICTh 32 IapaMeTPOM
PO3B’sI3KiB KpalloBux 3a1a4 y mpocropax Cobosesa-Cnobogenbkoro (W_p”™s )™~ m 115 BCiX 3HaYeHb 1<p<oo.
3HaieHO KpUTepill HeepepBHOCTI PO3B'SI3KiB 3a IAPAMETPOM; * NOBEIEHO, 1110 IOXUOKA i HEB'sI3Ka PO3B’I3KiB
KpaloBUX 3a/1a4 MAIOTh OHAKOBUIA IOPSIOK MAJIOCTi; ®* OTPMMAHO IPAaHNUYHI TEOPEMU 11J11 PO3B'SI3KiB
0araTOTOYKOBUX KpaloBUX 3a7a4 y mpoctopax CoboseBa-Cnobogenpkoro (W_p~s )™m 3 I<p<o. [JuceprauiiiHa
po60oTa Mae TeOpETUYHMIA XapaKTep. [i pe3yibTaTi Ta METOMKA iX OTPMMAHHS MOXYTh GYTH BUKOPUCTaHi y
[OJAJIBLIIOMY PO3BUTKY Te€Opii OGHOBUMIPHUX (PpenrosbMOBUX KPAaOBUX 3a/1a4, 30KpeMa 6araTOTOYKOBHX, 3a7ad i3

NOXiAHUMU APOOOBOrO MOPSIKY.

2. The thesis is devoted to the study of the characteristics of solvability and continuity in a parameter of solutions
of the most general classes of one-dimensional inhomogeneous boundary-value problems for the systems of linear
ordinary differential equations of the first order in Sobolev-Slobodetskiy spaces on a finite interval. The thesis
consists of the annotation in Ukrainian and in English, list of symbols, introduction, three sections of its main part,
conclusions, the list of references, and appendix. The introduction substantiates the relevance of the research
topic, formulates the purpose, object, subject, tasks and methods of the research, outlines the scientific novelty of
the results obtained, their practical significance, the connection of the work with scientific programs and the
personal contribution of the applicant, and also points out where the results of the dissertation have been
discussed and published. In the first section, the object, subject are discussed, a review of the literature on the
theme of the dissertation research is indicated. The object of research is one-dimensional Fredholm boundary-
value problems, generic with respect to Sobolev-Slobodetskiy spaces. The subject of research covers the character
of the continuity in the parameter of solutions to these problems in the corresponding normed spaces. In the
second section, the most general boundary-value problems and the most general multipoint boundary-value
problems for system of m ordinary differential equations of the first order whose solutions run through Sobolev-
Slobodetskiy space (W_p”s )"m, with 1<p< are investigated. It is shown that these problems correspond to the
the Fredholm operator with the index m-r on a pair of normalized spaces (W_p~s )"~ m, and (W_p~™(s-1) ) "mxC"r.
The criterion of well-posedness of these boundary-value problems in these spaces is proved. It is proved that the
dimensions of the kernel and cokernel of the operator of boundary-value problem are equal to the dimensions of



the kernel and cokernel of the characteristic matrix of the boundary-value problem, respectively. In the third
section, for the generic boundary-value problems depending on a small parameter o=0, the constructive criterion of
continuity in the parameter of solutions at 0=0 in the space (W_p~s )" m is established. It is shown that the error
and discrepancy of the solutions to boundary-value problems have the same order of smallness for oo0+ in the
corresponding Sobolev-Slobodetskiy spaces. Sufficient conditions of continuity in the parameter of solutions to
multipoint boundary-value problem at 0=0 in normalized space (W_p”s )™ m in case 1<p<c are established. The
appendix contains a list of the applicant’s publications on the topic of the thesis and information on the
approbation of the dissertation results. The main results that determine the scientific novelty of the thesis: * for
the most general boundary-value problems in the Sobolev-Slobodetskiy spaces (W_p”s )~ m their Fredholm
property is established and the index is found; * in terms of a specially introduced numerical characteristic matrix,
the dimensions of the kernel and cokernel of the considered boundary-value problems are found; ¢ the limit
theorem for characteristic matrices of a sequence of the boundary-value problems is proved; * constructive
sufficient conditions for convergence of characteristic matrices of a sequence of inhomogeneous boundary-value
problems are found;  for the first time the continuity in the parameter of solutions of boundary-value problems in
Sobolev-Slobodetskiy spaces (W_p”s )" m is investigated for all values 1<p<c. The criterion of continuity of
solutions in a parameter is found; ¢ it is proved that the error and discrepancy of the solutions to boundary-value
problems have the same order of smallness; ¢ the limit theorems for solutions to multipoint boundary-value
problems in Sobolev-Slobodetskiy spaces (W_p”s )~ m with 1<p<cc. Thesis is a theoretical investigation. Its results
and the method for the obtaining of these results can be used in the further development of the theory of one-
dimensional Fredholm boundary-value problems, in particular multipoint problems, and problems with derivatives
of fractional order.
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