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2. The weighted estimates of the functional-discrete methods for solving boundary value problems

Pedepar:

1. Inceprariito npucBsi9eHo 106y 0Bi i JOCHIIKEeHHIO HAbIMKEHNX METOiB PO3B'sI3yBaHHS 3a/1ad MAaTEMaTUIHO]
di3uKy Ta OfepKaHHIO BaroBUX allPiOPHUX OLiHOK TOYHOCTI LIMX METO/IiB 3 YpaXyBaHHIM BILJIMBY KPallOBUX i
[104aTKOBUX YMOB. OZl€p’KaHO BaroBi OLiHKY TOYHOCTI PI3HULIEBUX CXEM [IJIs IBOBUMIPHOro piBHAHHA [lyaccoHa Ta
OJIHO- i IBOBMMIPHOTO PiBHSIHHS TEIVIONPOBINHOCTI B KAHOHIYHUX 00JIACTSIX 3 PI3HUMU THUIIAMU KPallOBUX YMOB 3
ypaxyBaHHSM [104aTKOBO-KpailoBoro edexry. 175 3BuyaiiHoro audepeHiajbHOoro piBHSIHHS 2-TO IOPSAKY 3

I po60BOIO MOXiAHOIO Y BUIIAJKY SIK CTAJIMX, TaK i 3MiHHUX KoedilieHTiB 3HalZleHO HU3KY JOCTAaTHIX YMOB IIPO
HaJIEXKHICTb PO3B'43Ky NIEBHUM (PYHKLIOHAJILHUM [IPOCTOPaM Ta OAEPYKaHO Barosi OLiHKY, SIKi BpaxOBYIOTb BILJIVB
KpaitoBoi ymoBu [ipixse. [I1s1 Ha6IDKEHOro po3B'sI3yBaHHS Liiel 3aa4i 1o0y10BaHO CITKOBi CXeMU Ta OfiEP>KaHO
BaroBi alpiopHi OLiHKM TOXUOKU B Pi3HUX CITKOBUX HOPMax 3 YpaxyBaHHSIM KpaioBoro epexry. Opep>kaHo Barosi
OLIiHKM B Pi3HUX HOPMax JJIs1 TOYHUX i HAOJIMKEHUX PO3B's13KiB JBOBUMIPHOTO piBHAHHS [lyaccoHa 3 Ipo60BOI0
noximHoto Ta 3amadi I'ypea ay1s nudepenniasbHOro piBHIHHS 3 POO0BOIO MOXINHOIO i 3SMiHHUMU KoedilieHTamu.

Opep>kaHo Barosi iHTerpasbHi OLIHKM TOYHOCTI MeToAy repeTBopeHHs Kesi 1151 po3B'si3yBaHHS abCTPaKkTHOI 3aayi



Komwi g5 nudepenianbHOro piBHSIHHS 1-ro NOPSIKY i3 CAMOCIIPSDKEHUM I0AATHO BU3HAUYEHUM OIIEPATOPOM Y
rize06epTOBOMY IIPOCTOPI Ta AOCIIIHKEHO iX HelOKpallyBaHiCTb 3a opsaKkoM. Ofep>kaHo HU3KY BaroBUX OI[iHOK
TOYHOCTI MeTOAy IlepeTBopeHHs1 Kei 151 po3B'si3yBaHHs AudepeHLiaabHOro PiBHSHHS 2-TO NOPSAKY B
rinb6epToBOMY i 6aHAXOBOMY IIPOCTOPAX 3 YPaxyBaHHSIM BILIMBY SIK KPalloBOI yMOBH, TaK i IV1aJIKOCTi BXiTHUX
DaHUX.

2. The dissertation is devoted to the construction and study of the approximate methods for solving the problems
of mathematical physics, namely to obtaining weighted accuracy estimates of these methods with taking into
account the influence of boundary and initial conditions. The weighted error estimates of the finite-difference
approximation for Poisson's equation and for one- and two-dimensional heat equations in canonical domains
under different types of boundary conditions with allowance for the initial and boundary effect are obtained. For
the second-order ODE with a fractional derivative in the case of constant and variable coefficients, a number of
sufficient conditions for exact solutions to belong to certain functional spaces are found and weighted estimates
that take into account the impact of the Dirichlet boundary condition are obtained. To solve the problem
numerically, we construct a grid scheme and obtain the accuracy estimate in various discrete norms with taking
into account the boundary effect. We also find the weighted estimates for exact and approximate solutions of the
first boundary value problem for Poisson's equation in a unit square with a fractional derivative and for the Goursat
problem for a differential equation with variable coefficients and fractional derivatives. Next, the weighted
estimates in the integral norm for the accuracy of the Cayley transform method for solving the abstract Cauchy
problem for the first-order differential equation with a self-adjoint positive definite operator in a Hilbert space are
obtained, and their unimprovability in order is studied. The Cayley transform methods without saturation of
accuracy for solving the second-order differential equations in Hilbert and Banach spaces are constructed, and the
weighted error estimates with taking into account the influence of the boundary conditions and the smoothness of
the input data are obtained.
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