MHUHHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBI YHUBEPCUTET
®AKYJIBTET NPUKJIATHON MATEMATUKA U UHOOPMATHUKHA

Kadenpa BbI4ucauTe IbHOM MaTEMATUKHA

AHHOTaIMS K TUIUIOMHON padoTe

YUCJEHHOE PEIIEHUE )KECTKHUX 3AJTAY
C UCITIOJIb3OBAHUEM BESMATPUYHBIX METOJA0OB

MUXE]]
Jimutpuii AJleKCaHIPOBUY

Hayunsrit pykoBoauTeNb: AOICHT, KaH . (pu3.-Mat. Hayk b. B. ®aneiiunk

Mumnck, 2020



PE®EPAT
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HEABHBIE METO/bI PYHI'E-KYTTbI, BESMATPUYHBLIE UTEPALIMOHHBIE
IIPOLIECCHI, CHUCTEMA HEJMWHEWHBIX VYPABHEHMI, JXECTKUE
CHUCTEMBbI

Heas paborbi: IlocTpouTh U NOpPOTPaMMHO  pealn3oBaTh  Oe3MaTpUUHBIC
UTEpAIlMOHHbIE MPOLIECCHl  PEIICHHUS] CHCTEM  HEJIMHEWHBIX YpaBHEHHH ¢
JNEUCTBUTENBHBIM M  KOMIUIEKCHBIM CIEKTpOM MaTpuilpl fkoOu Ha OCHOBE
MHOTOwIeHOB YeObimena. MccienoBarh MmepcreKTUBBl MPUMEHEHHUS IMOCTPOSHHBIX
MPOIIECCOB ISl pean3alli HEIBHBIX METOI0B PyHre—KyTThI py pelieHnn KeCTKUX
CUCTEM.

O0beKT HMccIe0BAHNSI: UTEPALIMOHHBIE MTPOLIECCHl PEUICHUS CUCTEM HEIMHEWHBIX
YPaBHEHHUM.

MCTOHLI HCCICA0BAHUA: MaTEeMaTUYCCKUI aHaJInu3, BBIYHCJIMTEIbHBIN OKCIICPUMCHT.

Pe3ysabTaTrhl padoThl: MOCTPOCHBI U HCCIEIOBaHBl O0e3MaTpUUYHBIC WTEPAllMOHHBIC
MPOLIECCHl PEIICHHUSI CUCTEM HEJIMHEHMHBIX YPAaBHCHUW C JICHCTBUTEIBHBIM U
KOMIUIEKCHBIM ~ CIIEKTpoM  maTpuipl  SIko6u. PaccmMoTpeHO  mpuMeHEHHE
Oe3MaTpUYHBIX UTEPAIMOHHBIX IPOIIECCOB B peaIM3allik HESIBHBIX METOJIOB PyHre-
KyrTtel 11 permeHus JKECTKUX CHCTEM OOBIKHOBEHHBIX U] epeHIInaTbHBIX
YPaBHEHUM.
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IMPLICIT RUNGE-KUTTA METHODS, MATRIX-FREE ITERATIVE
PROCESSES, NON-LINEAR SYSTEM OF EQUATIONS, STIFF SYSTEMS

Objective: To construct and programmatically implement a matrix-free iterative
processes for solving systems of nonlinear equations with real and complex spectrum
of the Jacobi matrix, based on Chebyshev polynomials. To study the prospects of
using the constructed processes for implementing the implicit Runge-Kutta methods
in solving stiff systems of ordinary differential equations.

The object of study: Iterative processes for solving systems nonlinear equations.
Methods: mathematical analysis, computational experiment.

The results of the work: Matrix-free iterative processes for solving systems of
nonlinear equations with real and complex spectrum of the Jacobi matrix are
constructed and analyzed. The use of matrix-free iterative processes in the
implementation of implicit Runge-Kutta methods for solving stiff systems of ordinary
differential equations is investigated.



