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2. Normally-resolvable boundary value problems for operator-differential equations

Pedepar:

1. Incepraliist npuCBsY€Ha AOCIIIKEHHIO YMOB PO3B'SI3HOCTI Ta 1100y 10Bi pO3B'sI3KiB KpalloBUX 33424 J1J1S
oneparopHo-nudepeHIiaJbHUX PiBHSHb, JJiHeapi3oBaHa YaCTHHA SIKUX € HOPMAJIbHO-PO3B'I3HUM ONEePaTOPOM.
OTpumaHoO HEOOXiiHI Ta [OCTAaTHI yMOBU iCHYy-BaHHSI OOMEXEHHUX Ha BCill OCi pO3B'43KiB OIIEPaTOPHO-
nudepenuianpbHUX PiBHAHB Y mpoc-Topax ®Opemie, Banaxa ta 'inp6epra 3a yMOBH, 110 BiANOBigHe ofHOpinHE
PIBHSIHHS 10-TIyCKa€ eKCIIOHEHLiaIbHy AUXOTOMIl0 Ha MiBoCsX. [171s1 IiHIHHNUX ONlepaTOPHUX PiBHSIHb 3 OOMEXEHUM
onepatopoM y npocropax ®pe-me Ta banaxa, KoM BiJIIOBiAHUI OllepaTOp Ma€ HE3aMKHEHY MHOKVHY 3HaU€Hb,
BBE€[I€-HO IOHSTTS CUJIbHUX Y3araJbHEHUX PO3B'SI3KiB Ta KBa3ipo3B'sa3KiB. [106y0BaHO T€OPil0 PO3B'SI3HOCTI TaKUX
PIBHSIHB Ta BKa3aHO 3arajbHUAN BUTJIA[, PO3B'S3KiB. Y3araJlbHEHO METO/, PANiB HelimMaHa Ha onepaTopHi piBHSIHHSA 3
HEOOOB'SI3KOBO CTUC-Kal4YUM oriepatropom. OTpuMaHO HEOOXiiHi Ta OCTaTHI yMOBU PO3B'SI3HOCTI HEJIiHIMHUX
piBHsHB y poc-Topax Opee, banaxa ta l'inpbepra. 3aponoHOBAaHO aJrOPUTMHU NIOOY0BU HAOIMDKEHUX
P03B'a3KiB. OTpUMaHi pe3yJbTaTy 3aCTOCOBAHO JO NOCJiIKEHHS ONepaTOpHO-IudepeH-1IiaIbHUX KpalOBUX 3a1ay,

30KpeMa, IOCIiIKeHO NepiofuyHy Ta JBOTOYKOBY KpaloBY 3a7a4y [ijIsl OllepaTOpHO-AudepeH1iaIbHOrO PiBHSHHS



Xina y npocropi l'inbbepra. 3Hail-1eHo HeOoOXilHI Ta JOCTAaTHI YMOBU iCHYBAaHHS y3arajJbHEHUX PO3B'SI3KiB IAHOI
3a7a4i Ta IPeLCTaBIEHO BiIOBiAHI y3araabHeHi po3B'a3Ku. JJoCiI)KeHOo TapaMeTpUYHy Kpa-HoBy 3a4a4y 3
NepiofuYHUMU OTlepaTOPHUMU KoedillieHTaMuU. 3alTPOTIOHOBAHO O3HAY€H-HS BiTHOCHOTO CIIeKTpa orepaTopa.
OTpumaHo HEOOXiiHI Ta [OCTAaTHI yMOBU iCHYBaHHSI OOMEKE€HUX PO3B'SI3KiB JIiHIMHMX Ta HEJIiHINHAX ONI€PaTOPHO-
IoudepeHLiaTbHUX PiBHSIHb y IPOCTOpax baHaxa 3 HEOOMEXKEHUMU ONIEPATOPHUMU KoedillieHTaMu 32 YMOB €KCIT0-
HEeHIiaZIbHOI INXOTOMIl Ha niBocsx. Cilif, 3ayBaXkKUTH, 10 TOCIIIKEHHS KpallOBUX 337144 [1J151 OIIEPATOPHO-
IvdepeHLiaTbHUX PiBHSAHB B IpocTtopax Opele Mae 6ibll IMPOKI 3a-CTOCYBaHHS, HiX B TpocTopax baHaxa Ta
l'npbepra. Hanmpukiaz, BULiNEHO KIAC 3a4a4, PO3B'sI3KU SIKUX € PO3NOiIaMy B IPOCTOPAxX y3arajlbHEHUX (PYHKLIN
a6o npocTopi IlIBap-1ia ¢yHKIiH OBiIIBPHOTO pocTy. OTPUMaHi pe3ysibTaTy y npoctopax dpeue 103BOJISIOTH
3HAXOAUTU PYHIAMEHTAJIbHI PO3B'S3KU TaKUX 3a71ay, [e PaBi YaCTUHU NPEACTaBIeH] y BUIJISAL AeabTa-QyHKIN.
3HaieHo HeoOXiHi Ta JOCTaTHI YMOBU iCHYBaHHs Ta 6ipypkalii 0OMe>XeHHX Ta y3arajbHEHUX PO3B'sI3KiB
KpaloBUX 3a/1a4 1151 JIiHIHOro Ta HeJliHiliHoro piBHAHHS llIpe-ninrepa y npocropi l'inb6epra. BinnosigHi po3s's3ku
OyIyl0TbCS 3 IOIIOMOTOI0 BBELEHOT0 y POOOTi y3arajpHeHOro oneparopa I'pina. locimkeHo po3B'si3HiCThb
HeJliHilHO] JudepeHLianpHO-aNredpaidyHoi cucTeMu Ta yMo-BU 6idypKallii po3B'si3KiB y PUITYLIEHHI, 1110 CUCTEMA
3BOJIUTLCS [I0 y3araJbHEHO]I LIEeHT-PajibHOI KAHOHIYHOI (popMmu. [JOCIiIKEeHO onepaTopHe piBHSIHHS TUIly CoboseBa-

['asipliepHa Ta OTPMMaHO YMOBU K€POBAHOCTI.

2. The thesis is dedicated to the investigation of solvability conditions of boundary value problems for the
operator-differential equations. For operator-differential boundary value problems linearized part of which is a
normally resolvable operator a theory of solvability has been constructed. The necessary and sufficient conditions
of the existence of bounded on the entire real axis solutions of the operator-differential equations in the Frechet,
Banach and Hilbert spaces are obtained under assumption that the correspon-ding homogeneous equation admits
an exponential dichotomy on the semi-axes. The criteria of solvability of operator-differential boundary value
problems in the Frechet, Banach and Hilbert spaces are obtained in the thesis. For linear operator equations with a
bounded operator in Frechet and Banach spaces, when the corresponding operator has a nonclosed set of values,
notions of strong generalised solutions and quasisolutions are proposed. The theory of solvability and the
corresponding solutions of such equations have been constructed in the thesis. For linear normally resolvable
equations in Banach spaces projectors onto kernel and cokernel of operator have been constructed. Neymann
series method is generalised on the case of equations with nonexpansive operator. Necessary and sufficient
conditions of the solvability of weakly nonlinear equations in the Frechet, Banach and Hilbert spaces have been
obtained. Iterative processes of constructing of solutions are proposed. It should be noted investigations of
periodic and two point boundary value problems for the operator-differential Hill and Schrodinger equations in
the Hilbert space.
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