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1. Anre6paiyHi KOHCTpyKUii B JIiHIHKX AudepeHLiaIbHUX PIBHSIHHSAX Ta B T€OPii HESIBHUX JIHIHUX Pi3HULIEBUX
PiBHSIHB

2. Algebraic constructions in linear differential equations and in the theory of implicit linear difference equations

Pedepar:

1. B pucepTauii po3risHyTi JiHiNHI AudepeHianbHi PiBHSHHS N-TOrO NOPSAKY Hal, KijibLieM popMabHUX
CTEIEHEBUX PSAJiB 3 KoeillieHTaMU 3 [1€SIKOT0 KOMYTaTUBHOTO KiJblig i HESIBHI Pi3HULEBI PIBHSIHHS N-TOTO MOPSIKY
HaJl KOMyTaTMBHUM KijbleM. JJOCiaKy€eTbCs MIMTAHHS iICHYBaHHSA | €MHOCTI PO3B'3KYy TaKUX PiBHAHb |
3HAXO/>KEHHSI LIbOI'O PO3B'A3KY. [TuTaHHS Li/IKOM pO3B'SI3aHO 171 JudepeHLiabHOro PiBHSHHS 3 I10JIiHOMiabHOO
HEOJHOPIJIHICTIO Ta HESIBHOTO Pi3HULIEBOrO PiBHSIHHSA 3 (PiHITHOIO HeoaHOpiaHiCTI0. CPOPMYIbOBaHi JOCTaTHI
YMOBHU iCHYBaHHS i €IMHOCTI pO3B's13Ky AU EPEHLiaNbHOTO PIBHSAHHS Y Kijlblli (POPMAIBHUX CTETIEHEBUX PSAIB 3
KoediljieHTamy, 1o HajeXaTb IOBHOMY KiJIbIII0 HOPMYBaHHSI 110J1 3 HeapxiMeJOBUM HOPMYBAHHSIM, Jie
HEOJHOPIJHICTb He € NoJ1iHOMOM. TakoX 3HalieHn 11eil pO3B’130K Y BUIJISIA] CyMU Py, 301KHOTO 3a
HeapxiMeJOBUM HOPMYBAHHAM. Pe3ysbTaT yTOYHEHO 117 PIBHSHHA HaJ, KUIbLIEM LIJIMX YMCEJl. BBeIEeHO crienianbHe
IIOHSTTS 3rOPTKU pOpMasibHOTO psiy JIopaHa 3 BiJj' €eMHUMH CTENEHSIMU i (POPMATIBHOTO CTENIEHEBOTO Psifdy. 3a

IIOTIOMOTOIO LIbOTO ITOHSTTSI 3HANeHMI1 JessKUui aHaIor PyHIaMeHTalIbHOIO PO3B'I3Ky OIlepaTopa JJist



PO3IJISIHYTOTrO PiBHSIHHSL, i IOKAa3aHO, 10 32 YMOBU €JUHOCTI 1 iCHyBaHHS pO3B’S13Ky, BiH Ma€e BUIJISZ, 3TOPTKU
dyHIAMEHTaJbHOTO PO3B'SI3Ky Bif[IOBiIHOrO oriepaTopa 3 HeogHopinHicTo. CHopMyIbOBaHi JOCTaTHI YMOBHU
iCHYBaHHS 1 €IMHOCTI PO3B'43Ky HESIBHOTO JIIHITHOTO Pi3HULIEBOTO PiBHAHHSA HAJ JESKAMU KJIaCaMU MTOBHUX KiJlelb,
B TOMY 4YMCJIi HaJl KiJIbLIEM LJIMX P-aAM4HUX YMCeJl Ta KiJbLleM (POpMajIbHUX CTENEHEBUX PALiB y BUNAIKY, KOJIU
HEOJHOPIIHICTb PiBHSIHHS He € QiHITHOI0. TaKoXX 3HANAEHO el PO3B'I30K y BUIJISIZI CYMU sy, 306KHOTO 3a
HeapxiMeJL0BUM HOPMYyBaHHSM. [IJis1 BUNIaJIKy HETIOBHOTO Kijlblis, 32 JesIKUX YMOB Ha KoeillieHTH, JOBeJeHO L0 3a
YMOBHU iCHYBaHHS1 PO3B’SI3KY L€}l PO3B’SI30K € €JUHNM i OPiBHIOE CyMi po3risiiaHoro psany. JloBeleHi JoCTaTHi
YMOBH [1J151 iCHYBaHHS i €GUHOCTI PO3B'A3KY Y BUIJIALI (OPMAJIbHOTO CTEIIEHEBOTO PSAY /1711 HESIBHOTO Pi3HUIIEBOTO
PiBHSIHHS, KoeillieHTH SIKOTO € MosiHoOMaMHu. [171s1 HeSIBHOTO Pi3HUIIEBOTIO PiBHSIHHS [I€PUIOro NOPSAKY Ha KijlbLeM
ITOJIIHOMIB JOBEJI€HI ONATKOBI PE3YJIbTATH, SIKi JO3BOJIIIOTh 3HAXOAUTH PO3B'SI3KM KOHKPETHUX PiBHSHb Y KiJIbIi
IIOJIIHOMIB 260 IOBOAMTH, IO TAKUX PO3B'SI3KiB He iCHYe. PO3IJISIHYTO JliHilIHE HEesIBHE Pi3HULIEBE PiBHSIHHS 3
HEOJHOPIJHICTIO, 10 Mae BUTIJIAL KBasinosiiHoma 3 koedillieHTaMy, 1[0 HajlesKaTh Kisbliio, 3HaNeHi YyMOBHU Ha
KiJIbLie, [IJ151 SIKOTO iCHY€ €JMHUI PO3B’5130K TAKOTO PiBHSIHHS. PO3IJISIHYTO OllepaTopHe PiBHSIHHS [EePLIOro MOPSAKY
3 y3araJjbHEHMM OIIepPaTOPOM JIiBOTO 3CyBY Ha[l KiJIbLIEM LJIMX YKCeJ, 715 SIKOoro AudepeHiiianbHe i pisHuLeBe
PiBHSIHHS NIEPILIOTO MOPSJKY € YaCTKOBMMMU BUIATKaMU. 719 IbOTO PiBHSIHHS IOBEAEHUN KPUTEPiil iCHyBaHHS i
€IMHOCTI pO3B'sI3Ky, i 3HalZIeHNi1 PO3B'SI30K Y BUTJISLI CyMU psify, 301KHOTO 32 a-ainYHOIO TOIoJIorielo. Bei
PO3IJISHYTI B ucepTallii piBHSHHS MOXKHA 3allMCATH y BUIJISAI HECKIHYEHHOI JIiHINHOI cuctemu. [TokasaHo, 1m0 3a
YMOB €IJMHOCTI i iCHYBaHHSA PO3B'A3KYy PiBHAHHS, PO3B'S30K TaKOi CUCTEMU, OTPMMAaHU 3a JOIIOMOIOIO IIpaBUIa

Kpamepa, 36iraetbcst 3 e1MHUM PO3B'SI3KOM 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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