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Pedepar:

1. B pucepTauii po3risiHyTi JiHiNHI AU epeHLianbHi PIBHSAHHS N-TOrO NOPSAKY HaZ, KijbLieM pOpMabHUX
CTENEHEBUX PSAiB 3 KoedillieHTaMU 3 I,esSIKOr0 KOMYTAaTUBHOTO KiJIbLisl i HESBHI Pi3HULIEBI PiBHSIHHS N-TOTO NOPSAKY
HaJl KOMyTaTUBHUM KijblieM. JJOCIIiIpKy€eTbCSl IMTAaHHS iICHYBaHHS | €4MHOCTI PO3B'SI3KYy TaKUX PiBHSHb i
3HAXO/[KEHHS LIbOIO PO3B'A3Ky. [IUTaHHS Li/IKOM PO3B'I3aHO 11 JudePEeHLiaIbHOTO PiBHSHHS 3 II0JIiIHOMialIbHOIO
HEOJIHOPIHICTIO Ta HESIBHOTO Pi3HULIEBOTO PiBHSAHHS 3 (PiHITHO HeonHOpigHicTIo. CHOpMyIbOBaHI JOCTATHI
YMOBHU iCHYBaHHS i €IMHOCTI pO3B'sA3Ky AudepeHIiabHOro PiBHSIHHS y Kifblli (POpMaTbHUX CTENIEHEeBUX PSiB 3
KoediljieHTaMy, 1110 HajlexXaTb [IOBHOMY KiJIbII}0 HOPMYBaHHSI 110J15 3 HeapXiMeJJOBUM HOPMYBaHHSM, [1€

HEOJHOPIHICTh He € MMoJIiHOMOM. TakoX 3HANAEHNUI [1eil PO3B’I30K Y BUTJISIAL CyMU Py, 30iKHOTO 3a



HeapxiMeOBUM HOPMYBaHHSIM. Pe3ysibTaT yTOUHEHO 1719 PiBHSIHHS HaJ, KiJIbLIEM LIITIMX YMCel. BBeieHO crienianbHe
IIOHSITTS 3rOpTKU popmasibHOrO psay JlopaHa 3 Bii'eMHUMU cTenleHs MU i GOPMaJIbHOTO CTETIIeHeBoro psay. 3a
IOTIOMOTOI0 1IbOTO ITOHSTTS 3HANJeHMI1 JesKuil aHaaor pyHIaMeHTalbHOIO PO3B'I3Ky OIlepaTopa JJist
PO3IJISTHYTOTrO PiBHSIHHSL, i TOKa3aHO, 110 32 YMOBU €JUHOCTI 1 iCHyBaHHS pO3B’s13Ky, BiH Ma€e BUIJISZ, 3TOPTKU
(yHIaMEHTaJIbHOTO PO3B’A3KY BiJIIOBiHOTO OllepaTopa 3 HeoAHOPigHicTI0. CHOPMYIbOBAHI OCTATHI yMOBU
iCHYBaHHS i €IMHOCTI PO3B'43Ky HESIBHOTO JIIHITHOTO Pi3HMLIEBOTO PiBHAHHSA HAJ JESKAMU KJIaCaMU MTOBHUX KiJlelb,
B TOMY YMCJIi HaJ| KiJIbLIEM LIiJIMX P-aAM4HUX YMCeJl Ta KijibLieM OpMajlbHUX CTENIEHEBUX PALiB y BUNALKY, KOJIU
HEOJHOPIIHICTb PiBHSIHHS He € QiHITHOI0. TaKoX 3HANIEHO el PO3B'I30K y BUIJISI CYMU psify, 306DKHOTO 32
HeapxiMeLOBUM HOPMYyBaHHSM. [IJis1 BUNIaJIKy HETIOBHOTI'O Kijlblis, 32 JesIKUX YMOB Ha KoedillieHTH, JOBeJeHO 10 3a
YMOBHU iCHYBaHHS PO3B's13KY 1l€ll PO3B’SI30K € €JUHNM i IOPiBHIOE CyMi po3risiaHoro psny. JloBeseHi JoCTaTHi
YMOBH [1J151 iCHYBaHHSI i €UHOCTI PO3B’I3Ky Y BUIJIsli (POPMAJIbHOIO CTEIIEHEBOrO PSAY [1J1 HESIBHOTO Pi3HULLEBOTO
piBHSIHHS, KOeQillieHTU SIKOTO0 € MoJliHoMaMHu. 1711 HESIBHOTO Pi3HMIEBOTO PiBHSIHHS NIEPLIOTO NMOPSAKY HaJ, KijlbLieM
ITOJIIHOMIB JOBEJI€HI OOATKOBI PE3YJIbTATH, SIKi JO3BOJIIIOTh 3HAXOIUTH PO3B'SI3KM KOHKPETHUX PiBHSHb Y KiJIbIi
II0JIIHOMIB 200 IOBOAMTH, 110 TAKUX PO3B'SI3KiB He icHYye. PO3IJISIHYTO JliHiliHEe HesIBHE Pi3HMLIEBE PiBHSIHHS 3
HEOJIHOPIiJIHICTIO, 1[0 Ma€ BUTJIAT, KBasinosiHoMa 3 KoedillieHTaMu, 110 HaJle>KaTh KiJblio, 3HalAeHi YMOBU Ha
KiJIbLie, [IJIs1 SIKOTO iCHY€ €JMHUI1 PO3B’130K TAKOT'O PiBHSIHHS. PO3IJISIHYTO OllepaTopHe PiBHSIHHS [IE€PILIOro MOPSAKY
3 y3arajbHEHUM OIIepaTOPOM JIiBOTO 3CYBY HaJ, KiJIbLleM LIUX YuceJ, 1715 sIKoro AudepeHiiiaibHe i pisHuLeBe
PIBHSIHHSI IEPILIOTO MOPSIKY € YACTKOBUMU BUNaAKaMU. JIj1sl [bOro PiBHSIHHS IOBEJIEHUI KPUTEPiN iCHyBaHHS i
€IVHOCTI pO3B'3KY, i 3Hal1IeHUI1 PO3B'SI30K Y BUIJISIZI CyMU Py, 301KHOTO 3a a-aJu4HOIO ToNoJorieo. Bei
POSIJISIHYTI B JycepTallii piBHSHHS MOXKHA 3alIMCATH y BUIJISI HECKIHYEHHOI JIiHINHOI cuctemu. [TokasaHo, mo 3a
YMOB €JJMHOCTI i iCHYBaHHS PO3B'13KYy PiBHAHHS, PO3B'S30K TaKOI CUCTEMU, OTPMMAaHU 3a JOIIOMOIOIO IIPaBUJIa

Kpamepa, 36iraeTbcs 3 €AMHUM PO3B'I3KOM LIbOTO PiBHSIHHSL.

2. In the thesis linear differential equations of the n-th order over the a ring of formal power series with
coefficients from some commutative rings and implicit difference equations of the n-th order over the the
commutative ring. We investigate the existence and uniqueness of solutions of such equations and finding this
solution. The question is completely solved for a differential equation with polynomial nonhomogeneity and an
implicit difference equation with with finite nonhomogeneity. Sufficient conditions for the existence and
uniqueness of a solution of a differential equation in the ring of formal power series with coefficients belonging to
the complete valuation ring of a field with non-Archimedean valuation, where the inhomogeneity is not a
polynomial, are formulated. We also found this solution in the form of the sum of a series converging under non-
Archimedean normalization. The result is specified for an equation over a ring of integers. A special notion of
convolution of a formal Laurent series with negative powers and a formal power series is introduced. Using this
notion, we find some analogue of the fundamental solution of the operator for the considered equation, and show
that, provided that the solution is unique and exists, it has the form of a convolution of the fundamental solution of
the corresponding operator with inhomogeneity. Sufficient conditions for the existence and uniqueness of a
solution of an implicit linear difference equation over some classes of complete rings, including the ring of p-adic
numbers and the ring of formal power series, are formulated in the case when the inhomogeneity of the equation
is not finite. We also find this solution in the form of the sum of a series converging under non-Archimedean
valuation. For the case of an incomplete ring, under some conditions on the coefficients, it is proved that, provided
a solution exists, this solution is unique and equal to the sum of the series under consideration. Sufficient
conditions for the existence and uniqueness of a solution in the form of a formal power series for an implicit
difference equation whose coefficients are polynomials are proved. For an implicit difference equation of the first
order over a ring of polynomials, additional results are proved that allow us to find solutions to specific equations
in the ring of polynomials or to prove that such solutions do not exist. We consider a linear implicit difference
equation with inhomogeneity in the form of a quasi-polynomial with coefficients belonging to the ring, and find
the conditions on the ring for which there exists a unique solution of such an equation. A first-order operator
equation with a generalized left shift operator over a ring of integers is considered, for which the first-order
differential and difference equations are special cases. For this equation, the criterion of existence and uniqueness



of the solution is proved, and the solution is found in the form of the sum of a series converging under a-adic
topology. All the equations considered in this thesis can be written in the form of an infinite linear system. It is
shown that, under the conditions of uniqueness and existence of a solution to an equation, the solution of a system
obtained by Cramer's rule coincides with the unique solution of this equation.
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