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KBaJlpaTu

2. Divided difference and combined iterative methods for solving nonlinear equations and least squares problems

Pedepar:

1. Inceprarist npucBsiueHa po3poblii, TECOPETUUHOMY OOIPYHTYBAHHIO Ta AOCJIiIPKEHHIO KOMOIHOBaHUX Ta
pi3HMLIEBUX iTEpaliiHMX METOAIB 17151 HAbJIM>XEHOTO PO3B'sI3yBaHHs HEJIiHIHMX OIl€paTOPHUX PiBHSHb Ta
HEJIIHIMHYX 3a4a4 [IpOo HaMeHIi KBagpaTy. Taki 3agayi NpupogHO BUHMKAIOTL Y MAaTEMATUYHOMY MOJIEJIIOBaHHI,
MexaHili, ¢izuii Ta B yMcespHOMY aHai3i BapiallilHUX 3a/1a4. 3alIpOIIOHOBaHO HOBi KOMOiHOBaHI iTepariiiiHi
METOJIH, 110 IOEAHYIOTh BUKOPUCTAaHHSI MOXiHOI 17151 AudepeHLii0OBHO] YaCTUHU ollepaTopa Ta MOAiJIeHUX Pi3HULb
ab0 aCMHXPOHHUX HabIMXeHb 0OEPHEHOTO OllepaTopa AJis HegudepeHLiNoBHOI YacTHHU. Po3pobsieHo Ta
mociimxkeHo mopudikanii knacuuHux MmetofiB Helotona-IloTpa, 'aycca-Heiotona-IloTpa, 'aycca-HploToHa-X0p 1,
Mosepa-Kyp4aToBa, a TaKOK JBOKPOKOBI Ta BEKTOPHI METOJIX BUCOKHUX NOPsAKiB. HaBeeHO TeopemMu nIpo
JIOKaJIbHY Ta HaliBJIOKaJIbHY 301KHICT. OTPUMAHO OLiHKM MOXMOKM, pafdiycu 30DKHOCTI. [TpoBefeHO YnceslbHi

€KCIIEpUMEHTH J1J14 MiATBEPIPKEHHS TEOPETUYHUX Pe3YJbTaTiB Ta IOPiBHSJIBHOTO aHaMi3y €(peKTUBHOCTI METO/IB.



2. The thesis is devoted to the development and investigation of combined and divided difference iterative
methods for solving nonlinear operator equations and nonlinear least-squares problems. Such problems arise
naturally in mathematical modelling, mechanics, physics and numerical analysis of nonsmooth systems. New
classes of combined iterative algorithms are proposed, which use the derivative of the smooth part of the operator
together with divided differences or asynchronous approximations of the inverse operator for the nonsmooth part.
Several modified and high-order iterative schemes are developed and analysed, including Newton-Potra,
Gauss-Newton-Potra, Gauss-Newton-Secant, Moser-Kurchatov methods and two-step and vectorial methods of
high order. Local and semilocal convergence theorems are established under weak generalized omega-conditions.
New error estimates, convergence orders, and radius-of-convergence bounds are obtained. Numerical
experiments confirm the theoretical results and demonstrate the efficiency of the proposed algorithms.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HANGibII
BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJIiTUYHOTO,
JIIOACBHKOTO MOTEHL{aNy 1151 3a6e3Me4eHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIOr0 PO3BUTKY

CyCIiJIbCTBA i Aep>KaBU
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: He 3aCTOCOBYETHCS
ITizcyMKH AOCIIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs
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