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MaTeMaTUuKUu

2. Functionally discrete methods for boundary value problems and their implementation by computational
mathematics

Pedepar:

1. B pucepTauiiiHiil po6oTi A5l NiHIAHUX i KBa3iNiHIAHKX 3BUYaHUX OudepeHLiaTbHUX PiBHSIHD Ta iX cucTeM i3
3arajibHMMU KpaloBUMM yMOBaMu (30KpeMa, KBasinepioguuHocTi, binanze-Camapcbhkoro) nobysoBaHuii
IBOCTOPOHHIN (PyHKIioHaNbHO-guCcKpeTHUH (FD-) MmeTon. FD-MeTo[ NomMUPIOEThCST HA CUHTYJISIPHI
IovdepeHLianbpHi piBHSIHHS Ha MiBOCI Ta HA PiBHSIHHSA ['€bMrosibLia y 6araTo3s'13HMX 00JIaCTsIX Ha IIOMIMHI.
Po3pobieHi i obrpynrosani FD-metonu ais 3agay Ltypma-JliyBiss, o MICTATh CIIEKTpaJIbHUN ITapaMeTp B
KpalloBUX yMOBAX, a TAKOXK i3 6araTOTOYKOBMMU Ta iHTErpaJlbHMMU YyMOBaMMU. Il MaTpU4YHUX 3aa4 Lltypma-
JliyBisns 3 HEPO3iIbHUMU KPalOBUMU YMOBAaMU pO3p00JIeHO e(PEKTUBHY aJIFTOPUTMIYHY peasidaliilo Ha 6a3i
3aIIPOIIOHOBAHOI0 MiZIX0ay. 3a LOMOMOroI0 po3pobyIeHoro B cepenoBuii c.k.M. Mathematica, Maple kommnekcy

[IpOrpam NPOBEJEHO YMCEJIbHI €KCIIEPUMEHTH, SIKi T0Ka3aJIM [TOBHY Y3rOJIKEHICTD 3 TEOPI€IO i 3alIpONIOHOBAHO



LIJISIXY PO3MUPEHHS PYHKIIOHANBHO-TPOLLEAYPHUX MOKJINBOCTEN C.K.M. B IDOBEJI€HH] JOCIII)KEHb TEOPETUKO-

YUCEeJIbHOTO XapaKTepy.

2. In this thesis a two-sided functional-discrete (FD-) method is developed for linear and quasilinear ordinary
differential equations and their systems with generalized boundary conditions (including quasi-periodic, Bitsadze-
Samarsky boundary conditions). FD-method is applied to singular differential equations with boundary conditions
defined on an semiaxis and for the Helmholtz equation for multi-connected domains on a plane. FD-methods for
Sturm-Liouville problems containing an eigenparameter in boundary conditions, as well as multipoint and integral
boundary conditions, are developed and justified. For matrix Sturm-Liouville problems with inseparable boundary
conditions an efficient algorithmic implementation on the basis of the proposed approach is developed. Based on
the developed set of programs a number of numerical experiments are conducted using well-known testing
examples. These tests show full consistency with the theory and provide new insight to enhance the functionality
of computer mathematics research in theoretical and numerical studies.
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