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1. Incepraniiiny po60Ty IIPUCBSIYEHO AOCTIIKEHHIO KPAaHOBHUX 3a71a4 Ta MOJIEJIIOBAHHIO IMHAMIYHUX IIPOLECiB, sKi
OIMCYIOTBCS 3B'S3aHOI0 CUCTEMOIO OIIEPAaTOPHUX PiBHAHD PikkaTi, CusbBecTpa Ta HEJIiHIHOK CUCTEMOIO
onepaToOpHO-AudEPEHLiaTbHUX PiBHSIHb. METOAM NOCIiI>KEHHS 17151 IIMPOKOTOo Kiacy AudepeHlialbHUX,
iHTerpanbHUX PiBHAHD AocigxKyBanucs M. boromo6osum, FO. Mutpononbscbkum, A. CamoiinieHkom. Cucremu
3BUYalHUX AudepeHIiaabHUX PiBHIHB i epioanyHi KpailoBi 3aadi posrisganucs A. MUIIKiCOM Ta iHIIUMUA
nocainHukamu. Po3B's3HiCTb iHTerpo-nudepeHnianbHuX piBHSIHb BuBuasnacs 0. Jlanpo. B knacnyHiil Teopii
OIE€pPAaTOPHUX PiBHSHb 3a3BUYall JOCHIIKYIOTbCS 3aadi, SKi MalOTh €UHUN PO3B'SI30K, TOOTO ONEPaTOP BUXIiIHOI
3aa4i Mae obepHeHnit. Taki 3a7a4i 3HaXOATh 3aCTOCYBaHHS B TEOpil ONITUMaIbHOTO KEPYBaHHs, Teopii irop, Teopil
CTIMKOCTi pyxy. OCTaHHIM 4aCOM AOCIIiIKYIOTbCS BUMALKHU, KOJIM TIOPYIIYETbCS €IUHICTb PO3B'sa3Ky. Lle Tak 3BaHi
Pe30HaHCHi a60 KpUTHYHI 3a7a4i. BOHM cTasM MUPOKO BifoMUMHU Hicist pobiT A. TuxoHoBa, A. CaMmoiineHka, O.
Boiyyka Ta iHIIKX MaTeMaTHKIB. Y HEJIIHIMHOMY BUIIAJKY 3 JOIIOMOTOIO OIIEPATOPHOIO PiBHAHHA 118 ITOPOAKYIOUNX

OIlepaTopiB 3HANIEHO HEOOXiHI Ta OCTAaTHI yMOBU iCHYBaHHS PO3B'A3KiB i I06YZ0BaHO BifIIOBiNHI iTepaTuBHi



30DKHI aJITOPUTMMU 117151 iX 3HAXOPKEHHS. Y NIEePIIOMY PO37isi pO60TH HaBeIeHO TEOPETUYHI BilOMOCTi Ta OCHOBHI
TEOPEMH, 3 JOTIOMOTOIO SIKUX OTPMMAaHO OCHOBHI pe3ysbTaTu fucepralii. Lle OCHOBHI MOHATTS 3 TEOPii
TOIIOJIOTIYHUX Ta BEKTOPHUX IPOCTOPIB, TBEPIKEHHS BiJHOCHO y3araJlbHEHO-00EPHEHNUX, ICEBLO00OEPHEHNX 32
Mypom-TIeHpOy30M OmepaTopiB Ta PO3B'SIBHOCTI ONEPATOPHUX PIBHSIHb 3 HOPMAIbHO-PO3B'I3HUMHU, SdS-
HOPMaJIbHUMHU, SNS-HOPMaIbHUMMU, HETEPOBUMHU Ta PPEAroIbMOBUMHU OllepaTopami. Y Ipyromy posziisi
IOCJTIIKY€eThCSI KpaiioBa 3a/iaya i1 CUCTEMU ollepaTopHO-AudepeHLialbHIX PiBHSIHb 3i 3HAaU€HHSIMU Y ITPOCTOPI
lins6epra: SS\begin{cases} \varphi'(t, \varepsilon) = \varphi(t, \varepsilon) + \ psi(t, \varepsilon) + \varepsilon
f_{1}(t, \varphi, \psi, \varepsilon) + g_{1}(t), \\ \psi'(t, \varepsilon) = \varphi(t, \varepsilon) + \varepsilon f_{2}(t,
\varphi, \psi, \varepsilon) + g_{2}(t), & t \in J \ end{cases}SS. Orpumano HeoO6xiiHi Ta JOCTATHI yMOBU
PO3B'SI3HOCTI PO3IJISIHYTOI CUCTEMH Y TinbbepToBOMY NpocTopi. [1o6y0BaHo iTepallifiHi alropuT™Mu 1Jist
3HAXO/KEHHS HabJIMKEHVX PO3B'S3KiB. Y NEPILill YaCTHUHI PO3IJISIHYTO JIiHIMHY HE30ypeHY OPOPKYI0Uy CUCTEMY,
sKa CKJIAIAETLCA 3 HE3aJIEKHUX PiBHAHD. [y HEl OBeEHO JIeMY, IKa € KpUTEPieM PO3B'I3HOCTI TaKOi CUCTEMU, Ta
11o0yJ0OBaHO BiJ[IOBiIHY MHOKMHY PO3B's3KiB. HaBelieHO IpuKJIaau JiHiiHO 30ypeHuX 3B'SI3aHUX CUCTEM
MaTpU4HUX PiBHSIHb CUJIBBECTPA, 1O IJIIOCTPYIOTh Y TOMY YMCJIi OTPUMaHy JieMy. PO3B'430K 30ypeHoi cucremu
OyIyETHCS 3 JOMIOMOrOI0 MaTPUYHOTO Py 3a CTeneHsMu napamerpa S\varepsilonS. ¥ gpyriit yactuHi posrisHyTo
HeJIiHINHO 30ypeHy 3B's13aHy CUCTEMY OllepaTOpHUX PiBHSIHB PikkaTi. logaToK MiCTUTDH CIIMCOK ITy6JTiKalliil 3a TEMOIO
Iycepralii Ta BiloMOCTi IpO anpobaliilo pe3ysbTaTiB gucepralii. OCHOBHI pe3yJbTaTH, sIKi BU3HAYalOTh HAYKOBY
HOBM3HY JMCepTallii: OTpPMMaHO HEOOXi[IHi Ta JOCTaTHI YMOBU iCHYBaHHS PO3B'43KiB JIiHIMHKX Ta HEJIIHIMHUX
KpailoBUX 33/a4 y npoctopax banaxa Ta l'npbepra; npencTaBiaeHo 30DKHI iTepaliiiHi npouenypu iJis 3HaXOAKEHHS
PO3B’SI3KiB Y HEeJIiHIIHOMY BUIIA/IKy; OTPUMaHO HEOOXi/IHi Ta OCTaTHI yMOBU PO3B'SI3HOCTI OIlepaTOPHOi 3B's13aHO1
CHACTEeMHU PiBHSIHb PiKKaTi B riibbepTOBOMY IIPOCTOPI; IOOYA0BAHO iTepalliliHi aJIrOPUTMU [1J151 3HAXO)KEHHS
HaOJIVDKEHUX PO3B'SI3KiB; OTPUMAHO YMOBHU PO3B'SI3HOCTI /17151 3B'13aHUX CUCTeM PiBHSIHb CUJIbBECTPA 3 KPAllOBUMU

YMOBaMU Ta KEPYBaHHSIMU; OTPUMAHO 30DKHI aJITOPUTMH, 110 MiHIMi3yI0Th 3afjaHnil PyHKLIOHAT.

2. The dissertation is devoted to the study of boundary value problems and the modeling of dynamic processes
described by a coupled system of Riccati and Sylvester operator equations and a nonlinear system of operator-
differential equations. Research methods for a broad class of differential and integral equations were studied by M.
Bogolyubov, Yu. Mitropolsky, and A. Samoilenko. Systems of ordinary differential equations and periodic boundary
value problems were considered by A. Mishkis and other researchers. The solvability of integro-differential
equations was studied by Yu. Lando. In the classical theory of operator equations, problems that have a single
solution are usually investigated, that is, the operator of the original problem has an inverse. Such problems are
used in the theory of optimal control, game theory, and the theory of motion stability. Recently, cases have been
investigated when the uniqueness of the solution is violated. These are so-called resonance or critical problems.
They became widely known after the works of A. Tikhonova, A. Samoilenko, O. Boychuk and other mathematicians.
In the nonlinear case, with the help of the operator equation, the necessary and sufficient conditions for the
existence of solutions were found for generating operators, and the corresponding iterative converging algorithms
were constructed for their finding. In the first section of the work, theoretical information and basic theorems are
given, with the help of which the main results of the dissertation were obtained. These are basic concepts from the
theory of topological and vector spaces, statements about generalized-inverse, pseudo-Moore-Penrose inverse
operators and solvability of operator equations with normally solvable, SdS-normal, Sn$-normal, Noetherian and
Fredholm operators. The second section investigates the boundary value problem for a system of operator-
differential equations with values in Hilbert space: $S\begin{cases} \varphi'(t, \varepsilon) = \varphi(t,
\varepsilon) + \ psi(t, \varepsilon) + \varepsilon f_{1}(t, \varphi, \psi, \varepsilon) + g_{1}(t), \\ \psi'(t,
\varepsilon) = \varphi(t, \varepsilon) + \varepsilon f_{2}(t, \varphi, \psi, \varepsilon) + g_{2}(t), & t \inJ
\end{cases}SS. The necessary and sufficient conditions for the solvability of the considered system in Hilbert
space are obtained. Iterative algorithms for finding approximate solutions have been constructed. In the first part,
a linear unperturbed generating system consisting of independent equations is considered. For it, a lemma is
proved, which is a criterion for the solvability of such a system, and the corresponding set of solutions is
constructed. Examples of linearly perturbed coupled systems of Sylvester matrix equations are given, which



illustrate, among other things, the obtained lemma. The solution of the perturbed system is constructed using a
matrix series in terms of the parameter S\varepsilonS. The second part considers a nonlinearly perturbed coupled
system of Riccati operator equations. The appendix contains a list of publications on the topic of the dissertation
and information about the testing of the dissertation results. The main results that determine the scientific novelty
of the dissertation are as follows: necessary and sufficient conditions for the existence of solutions to linear and
nonlinear boundary value problems in Banach and Hilbert spaces have been obtained; convergent iterative
procedures for finding solutions in the nonlinear case have been presented; necessary and sufficient conditions for
the solvability of the operator-coupled system of Riccati equations in Hilbert space have been obtained; iterative
algorithms for finding approximate solutions have been constructed; solvability conditions for coupled systems of
Sylvester equations with boundary conditions and controls have been obtained; convergent algorithms that

minimize a given functional have been obtained.
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