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YIK 519.63
A. T1. AHkoBCKMI

WCCNEOOBAHUE CMEKTPAJIbHOWU YCTONYMBOCTU OBOBLLEHHbIX
METOOOB PYHIE — KYTTA MPUMEHUTEJIbHO K HAYAIIbHO-KPAEBbIM
3AOAYAM ONA YPABHEHUW NAPABOJSIMYECKOIO TUMA.

. ABHbIE METO[bI

Paszpaboman obwull aszopumm uUccaedo8aHuUs CNeKMpPasvHolt Yycmotyusocmu 06-
06wWerHblr MmHOzocMadutinble memodos Pyneze — Kymma (MPEK) pasuvix nopsadxos
MOUHOCMU NPUMEHUMEADHO K UUCACHHOMY UHMEZPUPOBAHUIO MO 8PeMeHU HAUAALHO-
Kpaesoti 3adauu 048 NAPaAbOAUUECKOZ0 YPA8HEHUS 8MOPo2o nopadka. Bwvipadxcenue 0as
PYHKYUU CNEKMPAALHOU YCMOULUBOCTNU NOAYUEHO 8 08YX AAbMEPHAMUBHBLL HOPMAL:
HQ OCHOBE MAMPUUHBLL coOmHoOweHut u 6 Oemepmunanmuom eude. Vccaedosana
KOHKPEMHASL Peaiu3ayus PpasHuvlr aSenbvlr oboduwennvie MPK u ux cnexmpaavras
ycmotivusocmsw. Iloxazano, umo ece sAgHwvie o00o0b6wennvie MPK obaadatom ycaosnol
CNeKMPANvHOl YCMoUUUBOCMbIO U CBOUCTNBOM YCAOBHOU MOHOMOHHOCTIU YUCAEHHOZO
pewenHuss no epemeHU, HAPYUWeHUE KOMOPO2O NPUBOOUM K B03HUKHOBEHUND AOHCHBLYL
OCYUNAAYUL NPUBAUNCEHH020 PeuwreHus. Dynkyus ycmouuugocmu 0as amux memooos
ABAACMCA  NOAUHOMUGALHOU. [IPO0eMOHCMPUPOBAHO, UMO 8 CAYUAe UCNOABI0BAHUS
dsyxcmadunvixr aeuvlr o06o06werusvie MPK noayuatomes cxrems. muna mpeduxmop-
KOppPexmop, a 8 cayuae 3a0auu HeCMAYUOHAPHOU 0OHOMEPHOU MenaonposodHocmu Ha
6aze odnocmadutinozo ob6obwennozo MPK  mnoayuaemcs ycaoeHo — ycmoiuusasn
Kaaccuieckas 08Yrcaounas ABHAS KOHEUHO-PAZHOCTHASL CXeMa HA 1emblpexrmoueiHom
wabaone. Buisieneno, umo u3 ecex uccaedosanuvlr seHbvlr 0600wernvir MPK Haumenee
crabvim  ycaoguem  cnekmpaavHoltl  ycmolyusocmu — odbaadaem  namucmaduinslil
0600wennblll memod Pynee — Kymma — Mepcona.

OOCHNIAXEHHA CI'IEKTPAHbHQ'I' CTINKOCTI Y3ArAlIbHEHUX METOZAIB PYHIE — KYTTA
CTOCOBHO NOYATKOBO-KPAUOBUX 3A0AY ANA PIBHAHb MAPABOJTIIYHOI O TUNY.
I. ABHI METOOMU

Po3pobaeno 3azanvHuti aazopumm 00CAiOHCeHHS CNEeKMPAAbHOl cmitkocmi YysazanbHe-
Hux 6azamocmadivinux memodie Pynze — Kymma (MPK) pisnux nopsdxie mounocmi
CMOCOBHO HUCA08020 THMEZPYBAHHA 3A UACOM NOUAMKO080-KPALL080T 3adaui Oas mapado-
ATUHO020 PleHAHHSA 0pYy2020 mopadky. Bupas O0as Pynryli cnexmpaavHoi cmilikocmi
OMPUMAHO 8 ANBMEePHAMUBHUX POPMAX: HA OCHO8L MAMPUUHUX CNi88IOHOULEHb abO 8
demepminanmuomy euaandi. JocaidxiceHo KOHKPemHY peanidayito pPIidHux AeHUX Yysa-
eanvienuxr MPE 1 ix cnekmpaavHy cmitkicms. Iloxa3ano, wo 6ci SA6HI Y3a2anibHeHT
MPEK matomb saacmusicms Yymo8HOT CNeKMPAnrbHol cmitikocmi, @ maxoHie YyMmOo8HOL MO-
HOMOHHOCMI YUCA08020 PO3B’A3KY 30 UACOM, NOPYUWEHHS AKOL npu3sodums 00 8UHUK-
HeHHA NOMUNAKOBUX OCYUAAYULY HAOAUNCEHO020 PO0368°A3KY. Dynryia cmitikocmi Oas yux
memodige € noatHomiaavHoto. IIpodemoHcmposaro, wWo Y 6unadky BUKOPUCMAHHA
dsocmaditinux seHux ysazaavhenux MPK ompumytomscsa cremu muny npeduxmop-
Kopekmop, a Yy sunadxy 3adaui HecmayioHapHoi 00HOBUMIPHOT MenionposioHocmi Ha
ocHOo81 00HOCMadilinoz0 Yy3azarvHenozo MPK ompumyemscs Ymo8HO CMIUKA KAACUUHA
dgowaposa s6HA CKIHUEHHO-DPI3HUYe8d CcXemd HA UOMUPLOXMOUKOBOMY ULAOAOHI.
Buseaeno, wo ceped ycix Odocaidxicenuxr senux ysazarvierux MPK naticrabwy ymosy
CNexmpaavHoi cmitikocmi mae n’amucmadiinuil ysazarvHenuti memod Pynze — Kym-
ma — Mepcona.

STUDY OF THE SPECTRAL STABILITY OF GENERALIZED RUNGE - KUTTA METHODS APPLIED
TO INITIAL-BOUNDARY VALUE PROBLEMS FOR EQUATIONS OF PARABOLIC TYPE.
I. EXPLICIT METHODS

General algorithm to study the spectral stability of the generalized multi-stage Runge —
Kutta methods (RK methods) of different orders of accuracy for numerical time
integration of initial-boundary wvalue problem for parabolic equation of second order is



developed. The expression for the function of the spectral stability is obtained in two
alternative forms: on the basis of the matrix ratios and in determinant form. A specific
implementation of the different generalized explicit RK methods and their spectral
stability are investigated. It is shown that all the explicit generalized RK methods have
property of conditional spectral stability as well as the property of conditional mono-
tonicity of the numerical solution in time, the violation of which leads to the occurrence
of false oscillations of the approximate solution. The stability function for these me-
thods is polynomial. It is shown that in the case of two-stage generalized explicit RK
methods the schemes of predictor-corrector type are obtained. The classical two-layer
conditionally stable explicit finite-difference scheme on the four-point pattern is ob-
tained in the case of the one-dimensional nonstationary heat conduction problem on the
basis of one-stage generalized RK method. It is revealed that the five-stage generalized
method Runge — Kutta — Merson has the least weak spectral stability condition in com-
parison with all investigated explicit generalized RK methods.
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