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9. Tema Ta pedpepar aucepranii

Tema (YKp.)

dpenronbMOBi KPaitosi 3a1adi 3 napameTpoM y QyHKI{OHAILHUX IPOCTOPAX

Tema (aHrJL.)

Fredholm boundary-value problems with a parameter in function spaces

Pedepar (yxp.)

JlucepTauis NpUCBSYEHAa HOCHIIKEHHIO XapaKTEPUCTHUK PO3B'I3HOCTI i HEMepepBHOCTI 32 NapaMeTpOM po3B'A3KiB HaNGLIBII
3araJIbHUX KJIaciB OJJHOBMMIDHMX HEOJHOPIAHMX KPaitoBMX 3ajad ISl CUCTEM JIHIMHNX 3BUYANHHMX nudepeHliaTbHUX PIBHAHD
nepuoro MopszaKy y npocropax Co6osnesa-Cno60AenbKoro Ha CKiHYeHHOMY iHTepBaIi. Juceprallisi CKIaiaeTbcs 3 aHoTauin
YKPaiHCBKOIO Ta aHIJICHKOIO MOBaMH, MEpPENiKy YMOBHUX MO3HaYeHb, BCTYITY, TPhOX PO3/IIIB OCHOBHOI YaCTHHH, BHICHOBKIB,
CIIMCKY BMKOPHMCTAHHMX JpKEpes i JojaTKy. YV BCTyni OGIPYHTOBaHO aKTYalbHICTh TEMU JOCHI/KEHHS, CHOPMYILOBAHO METY,
06'eKT, TpEAMET, 3aBaHHS i METOAM HOCII/PKEHHs, 3a3HAYEHO HAYKOBY HOBM3HY OTPUMAaHMX Pe3yJbTarTiB, iX NpaKkTU4YHE
3HAYEHHS!, 3B'I30K POGOTH 3 HAYKOBMMH TEMaMH i1 0COGHCTHIt BHECOK 3106yBaya, BKasaHo, fie 6yJ10 anpo6oBaHo Ta Ony6/1iKoBaHO
pesynbTaTH auceprauii. Y mepmomy po3jiti 06roBopeHO OG'€KT i TpeAMeT, HaBe[ieHO OrMAf JTepaTypu 3a TEMaTHKOIO
ZMCepTaLiiiHOro JoCiKeHHs. O6'€KTOM JOCTIKEHHS € OfHOBUMIpHI pearonbMoBi Kpaiosi 3azadi, HaM6inbII 3arajibHi WOA0
npocTopis Co6oneBa-Clo6OAELBKOro, a IPEAMETOM — XapaKTep 3aJIeKHOCTI 3a MAPaMETPOM PO3B'A3KIB LMX 3afa¥ Y BiAMOBIAHUX
HOPMOBAHMX TIPOCTOpaX. Y APyroMy PO3AiN AOCIIPKEHO HANGIbIL 3arayibHi KPaitoBi 3a1ayi Ta HaHGLIbI 3arasibHi 6araTOTO4KOBI
KpaitoBi 3a/iaui /11 CHCTEMHM M 3BUYAMHMX AUepPeHNiabHUX PIBHAHB TNEPIIOTO MOPSKY, PO3B'A3KM SKUX MPOGiraloTh MpOCTip
Co6onesa-Cnobozgeupkoro (W_p”s )™m, zne so(1,%)\N, 1sp<. [TokaszaHo, U0 AOCHIIKYBAHUM KpaiOBUM 3ajjadam Bianosigae
¢penronsMmiB oneparop 3 iHZAEKCOM M-T Ha mapi HOpMOBaHMX mpocrtopis (W_p~s )™m i (W_p~(s-1) )"mxC”r. [loBezieHo
KDHUTepiit OJHO3HAYHOI PO3B'I3HOCTI JOCIIPKYBAaHUX KPaioOBMX 3ajiay y LMX MpOCTOpax. BcTaHOB/IEHO, WO BUMIPHOCTI sApa i
KOs/[pa Onepatopa KpaitoBoi 3ajjadi JOPiBHIOIOTh BilNOBIHO BUMIPHOCTI Siipa i KOsAApa XapaKTePUCTUYHOI MATPUL| KPaitoBOI
3ajjayi. Y TPeTbOMY PO3AUTE JUIs HaMGiNBII 3araJibHUX KPalOBUX 3aay, 3IEXHHMX Biff Majoro napamerpa 020, BCTAHOBJIEHO
KOHCTPYKTMBHMII KPUTEPIil HeMepepBHOCTI 32 MapaMeTpoM po3B’akis npu 0=0 y npoctopi (W_p~s )"~m. [TokasaHo, mo noxuéka i
HeB's3Ka PO3B'A3KiB L{MX 337la4 MAIOTh OJ{HAKOBUI1 MOPAMOK MaslocTi npy 000+ y BiAnoBiaHKX npocTopax Co6onesa-Cno6onensKoro.
BCTAaHOBJNIEHO JOCTAaTHi YMOBM HENEpepBHOCTI 3a MapaMeTpOM pO3B'3KiB 6araTOTOYKOBOI KpaitoBol 3ajaui npu o0=0 y
HopMoBaHoMy npoctopi (W_p~s )"~m y sunazky so(1,®)\N, 1sp<co. JIonaToxk MiCTUTh CIMCOK My6JiKaLjit 3106yBadku 3a TEMOIO
nucepralii Ta BijoMOCTi NMpo anpo6auilo pesynbTaTiB Aucepralii. OCHOBHI pe3yJbTaTH, sKi BU3HAYAIOTh HAYKOBY HOBU3HY
JucepTaLil: * Ay HaGLIbIN 3arabHUX KpaioBux 3ajay y npocropax CoGoznesa-CioGozeupkoro (W_p™s )™ m BCTaHOBJEHO ix
HETEepOBICTb i 3HAIEHO IHAEKC; * Y TepMiHaX CreljaJbHO BBEICHOI YHCIIOBOI XapaKTEPUCTHYHOI MAaTPHLLi 3HANEHO BUMIPHOCTI
A7pa i Kospa PO3IJISHYTHX KPAHOBUX 3afay; * AOBEEHO rPAHMYHY TEOpeMY AJISl XapaKTEPUCTHYHNX MATPHLb MOCTiAOBHOCTI
KpalioBMX 3ajiay; °* 3HAiifIeHO KOHCTPYKTHMBHi JIOCTaTHi YMOBM 36DKHOCTI XapaKTEPUCTHYHMX MATPHLlb TMOCJiJOBHOCTI
HEOJIHODI/IHMX KPailoBUX 3a/iay; * BriepIIe AOCII/KEHO HEMePepBHICTh 33 MapaMeTPOM PO3B'A3KIB KPaioBUX 3ajiay Y NPOCTOPAx
Co6onepa-Cnobozenpkoro (W_p”~s )™m pans BCiX 3HayeHb 1sp<co. 3Hal[ieHO KPWUTEpilt HemepepBHOCTI PO3B'SI3KIB 3a
[1apaMeTpoOM; * AOBEAEHO, L0 noxu6Ka i HeB's13Kka PO3B'A3KIB KPaiOBMX 3a/iad MaIOTh O{HAKOBHMI MOPSAMIOK MAJOCTi; * OTPUMAHO
rpaHMYHi TEOpeMH ISt PO3B'A3KiB 6araToTOYKOBMX KpaioBuX 3azay y npocropax CoGonesa-CnoGogeupkoro (W_p~s )™m 3
1sp<co, JlucepraujitHa po60Ta Mae TeOPETHIHUIH XapaKTep. i pesynbraTit Ta METOAMKA TX OTPUMAHHS MOXYTb GyTH BUKOPHMCTaHi y
I10/JaJIbIIOMY PO3BMTKY TEOpii OJHOBUMIPHMX (PEAroNbMOBUX KPaitoBUX 3afiay, 30KpeMa GaraTOTOUKOBHX, 3a/jay i3 MOXizHUMY

JipOGOBOTO IMOPAAKY.
Pedepar (aHru,)

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 1sp<c 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 020, 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 no0+ 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 1sp< 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
1sp<. 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<. 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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