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1. ®yHKUiOHATIBHO-IUCKPETHUI METOJ, PO3B'sI3yBaHHs1 HeJliHiliHOTO piBHAHHS KieliHa-ToproHa.

2. A functional discrete method for solving a nonlinear Klein-Gordon equation.

Pedepar:

1. Incepraniiina po60oTa IpucBsIYeHa po3pooiii Ta OGIPYHTYBAHHIO YMCEIbLHO-aHAJIITUYHOTO METO/Y PO3B'sI3yBaHHS
HeJliHiliHOTO piBHAHHS KieliHa-ToproHa. Po3po6ieHo Ta 06IpyHTOBAHO YKCeIbHO-aHalMiTUYHUI MeTog, (FD-meTton)
Ha0JIMKEHOTO PO3B's13yBaHHS 3aadi Ko 151 HesliHiliHOrO piBHAHHS KieliHa-TopoHa 3 HEOOMEXKEHOIO
HeJiHilHicTIO Ta FD-MeToq HabiKeHOro po3B'si3yBaHHs 3a4advi ['ypca nys HesiHiliHoro piBHsSHHS KneitHa-T'opgoHa
K 3 0OMEXEHOI0, TaK i 3 HeOOMeXXeHOI0 HeJliHiMHICTIO, 1110 6a3yeThbcs Ha inei FD-meTony po3B's3yBaHHS
OIEPATOPHUX PIBHAHD 3arajIbHOrO BUTJIAAY. [JJOBEIEHO TEOPEMU IIPO iCHYBAHHS i €MHICTb JIOKAJIbHUX PO3B'SI3KiB
3apadi Komwi Ta 3apadi ['ypca aJ1s1 HesliHiMHOTO XBUJIbOBOTO PiBHSIHHSL. JIOBEEHO TEOPEMU, 10 MIiCTSITh JOCTATHI
ymoBH 36ikHOCTi FD-MeTozny o TouHOTro po3B'si3Ky 3a1a4 Komi ta I'ypca 3 cynepeKkcroHeH1iaabHOK MBUIKICTIO.
TeopeTnyHi pe3ysbTaTy JOIOBHEHO IIPOrPAaMHOIO iMIJIEMEHTAli€l0 Ta aropuTMoM FD-MeTony po3B's3yBaHHS
3agay Kouwi ta I'ypca 11 HesiHiiHOrO piBHAHHA KieniHa-I'opgoHa 3 BUKOPUCTAaHHSAM YMCEJIbHUX METOMIB

iHTerpyBaHH4.



2. The dissertation is devoted to the development and generalization of the numerical-analytical method for
solving a nonlinear Klein-Gordon equation. Based on the main idea of the FD-method for solving operator
equations of general type, a numerical-analytical method for solving nonlinear Klein-Gordon equation with
bounded and unbounded nonlinearities was constructed. It was proved that for quite a wide range of input data
(nonlinearity, initial conditions etc.) the FD-method has a superexponential convergence rate. As an auxiliary
statements it was also proved a few theorems about existence and uniqueness of local solutions for both Cauchy
and Goursat problems. The thesis contains quite a deep investigation of algorithmic implementation approaches
for the proposed methods. It was shown that to achieve the best performance of the algorithms their analytical
parts have to be combined with well known techniques of numerical integration.
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