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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.41.19

Tema gucepranii:
1. CDYHKILiOHa.TII)HO—ﬂI/ICerTHI/If/'I METO[, pOSB'HBYBaHHH CIIEKTPaAJIbHUX 3a1a4 3 KpaTHUMU BJIACHUMU 3HAYEHHSIMMU.

2. Functional-discrete method for the solution of spectral problems with multiple eigenvalues.

Pedepar:

1. Inceprauiiina po60oTa IpucBsYeHa po3pooiii Ta anropurmisanii pyHkuioHaspHO-IuckpeTHOTro (FD-) MeTonmy niist
CIIEKTpaJIbHUX 3a1ad4 Tuy lltypma-JliyBisisg Ha CKiIHUEHHOMY iHTepBaJli, SIKi MOKYTb MaTU KpPaTHi BJIaCHI 3HAYE€HHS
4K Y BUXiJHi/ [TOCTAHOBLIi, TaK i B r1poueci ix po3s'a3yBanHs. [y piBHsAHHA llIppojinrepa y BUnagKax, Koam
IIOTEHI[iaJl € KyCKOBO-CTaJIO0 (PYHKIII€I0 Ta KOJIM BiH HAJIEXXUTh HETaTUBHOMY ITpocTopy Co60J1€Ba, OTPUMAHO
aHAaJIITUYHI OLiHKY JJIs MIOIIPABOK 0 BJIACHUX 3HAUEHb, SIKi BiTHOCHO HOMEPAa BJIACHOTO 3HAYEHHS €
HEIOKpallyBaHMMU 3a NOPsigKoM. [1py IbOMYy B OCTAaHHbOMY BUIIQKY 3HANIEHO JOCTATHIO YMOBY
€KCIIOHEHIiaJbHOI IBUIKOCTI 30ikHOCTI FD-MeTony. [ns piBHsAHHA llIppoaiHrepa 3 nosjliHoMiaJbHUM IOTEHIIAIOM
3M1ifICHEHO HOBY aJITOPUTMiuHY peasizanito FD-meTony, sika MiCTHTh TifIbKY 3BUYaliHi anrebpaivyni onepartii Ta He
noTpebye B XO/li PEKYPEHTHOTO IIPOLIECY PO3B'sI3aHHS KpaloBUX 33/1a4 i 064K CyIeHHs iHTerpasiB. MeTo, nomypeHo
Ha CIEKTpaJIbHi 3a7ad4i AJ14 piBHsAHHS LlpbofiHrepa 3 NOTEHIialIOM, SIKMH € TIOXiHOIO Bill PyHKIiI 06MeskeHoi
Bapiallii i MiCTUTb CKiHY€HHY JIiHilHYy KOMO6iHalio AenbTa-QyHKUil Jlipaka, Ta BCTaHOBJIEHO JOCTATHi yMOBU HOTO

€KCIIOHEHIiaIbHOI IBUIKOCTI 30DKHOCTI. OGIPYHTOBAaHO HOBY cxeMy anroputmy FD-mertomy [jis 3apia4 Ha BJIacHi



3HQUEHHS J14 JIiHITHUX ONEPATOPiB 3 AUCKPETHUM CIIEKTPOM, 1O IilI0Th y riibOEPTOBOMY Ta 6AHAXOBOMY
[IPOCTOpAax, y BUMaAKy 6a30B0i 33/1a4i 3 BJJACHUMHU 3HAYEHHSIMU JOBIJIbHOI (CKiHU€HHOI) KpaTHOCTi. OTPUMaHO

IOCTaTHI yMOBU CyIePEKCIIOHEHIiaIbHOI LIBUAKOCT] 365KHOCTI 3alIPOIIOHOBAHOrO MiAXOY.

2. We developed and justified a new scheme of the functional-discrete (FD-) method for the spectral problems of
Sturm-Liouville type on a finite interval. The scheme is capable of solving problems with multiple eigenvalues as
well as the problems where such multiplicity occur during the solution process. For the Schrodinger equation in
the cases when the potential is piecewise constant and when it belongs to the negative Sobolev space, we derived
the analytical estimates on corrections to the eigenvalues which are unimprovable with respect to the eigenvalue's
index. For such case of the negative Sobolev space we present a sufficient condition for the FD-method's
convergence rate to be exponential. We present new algorithmic implementation of FD-method for the Sturm-
Liouville problems for the Schrodinger equations with polynomial potential. The advantage of this implementation
come from the fact that it relies on the simple algebraic operations only and does not involve the solution of any
supplementary boundary problems or integral evaluations unlike the previously known implementations. We also
derive new algorithmic implementation of FD-method for the Schrodinger equation with the potential being a
derivative of the function with bounded variation and containing a finite linear combination of Dirac delta
functions. For such case we established the sufficient conditions of the method's exponential convergence rate. A
new scheme of the FD-method's algorithm for the eigenvalue problem in the abstract setting is proposed. We
study the cases when the involving linear operators act in the Hilbert and in the Banach spaces and have the
discrete spectrum. The basic problem is allowed to have eigenvalues of arbitrary multiplicity. We received the
sufficient conditions of super-exponential convergence rate of the proposed approach.
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