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B nunnomuoii pabore comepxkutrcsa 39 crpanuil, 7 pUCYHKOB, 9 HCTOUHUKOB U 2

IIPUIIOKECHUH.

KiroueBbimu ciioBamu BeicTynarot: MOAVJIBHAA APUOMETUKA, BA3UChI
I'PEBHEPA,  JIAIIYHOBCKHME  BEJIWYUHLI, JUOOEPEHIIUAJILHBIE
YPABHEHUNA, KOHEYHBIE IIOJIA, BBIYUCIIMTEJIBHAA MATEMATUKA,
PAIIMOHAJIBHA A PEKOHCTPYKUIA, AJITOPUTM BY XBEPI'EPA.

OObeKTOM HCCIEOBaHUS B JUIUIOMHOM paboTe BBICTYNMAIOT HJIEaJIbl
JSITYHOBCKUX BEJIMYUH CUCTEeMBI AuddepeHnnanbHbix ypaBHenuil tuna Kykieca u

METO/IbI BBIYUCIICHHS X 0azucoB [ pébnepa.

B kadecTBe mpemMeToB HMCCIICIOBAaHUS BBICTYIATIN: aJITOPUTM byxOeprepa mis
BbIUKcIieHus OasucoB ['péOnepa; momympHas apudMeThka B KOHEYHBIX TMOJISIX;
AJITOPUTMBI PALMOHAIBHON PEKOHCTPYKIIMM Ha OCHOBE PACIIMPEHHOTO aJrOpuTMa
EBknupa; mnporpammuas cuctema Wolfram Mathematica nans  CUMBOJIBHBIX

BBIUMCIIEHUMN.

Hens aumuioMHOM paboThl 3akioyaeTcss B pa3paboTke 3(PpPexTuBHOTrO
ANTOPUTMHYECKOTO TOJAXONMa sl BbIUMCIeHHS ©Oa3ucoB I[pébuepa wuzaeason
JISIITYHOBCKUX BEJIWYMH C HWCIOJB30BAaHUEM MOIYJIBHOW apu(METHKH B KOHEUHBIX

ITOJIAX.

B pesynprare paboTel ObUTM  pa3pabOTaHbl ANTOPUTMBI  PAIMOHAIBHOU
PEKOHCTPYKLIMM W TOCTPOECHUS HWJEAJIOB JISAMIYHOBCKMX BenuuuH. IIpoBenen
CpPaBHHUTEJIbHBIA aHaNU3 BBIYUCICHUN OazncoB ['péOHepa B pasmUYHBIX MOJEBBIX
CTPYKTYypaxX, KOTOpBIM ITOKa3aJl CYLIECTBEHHOE IPEUMYILECTBO HCIIOIb30BAHUS

KOHEYHBIX MOJICH 110 CpPaBHCHHIO C BBIYUCIICHUAMM B I10JIC BEIIICCTBCHHBIX YN CCII.



The thesis project contains 39 pages, 7 figures, 9 references and 2 appendices.

The key words are: MODULAR ARITHMETIC, GROBNER BASES,
LYAPUNOV QUANTITIES, DIFFERENTIAL EQUATIONS, FINITE FIELDS,
COMPUTATIONAL MATHEMATICS, RATIONAL RECONSTRUCTION,
BUCHBERGER'S ALGORITHM.

The research object of the thesis project is ideals of Lyapunov quantities for
Kukles-type differential equation systems and methods for computing their Grobner

bases.

The research subjects included: Buchberger's algorithm for Grobner basis
computation; modular arithmetic in finite fields; rational reconstruction algorithms
based on extended Euclidean algorithm; Wolfram Mathematica software system for

symbolic computations.

The purpose of the thesis project is to develop an efficient algorithmic approach
for computing Grobner bases of Lyapunov quantity ideals using modular arithmetic

in finite fields.

As a result of the work, rational reconstruction and Lyapunov quantity ideal
construction algorithms were designed and developed. A comparative analysis of
Grobner basis computations in different field structures was conducted, which
demonstrated significant advantages of using finite fields compared to computations

in the field of real numbers.



