ISSN 0130-9420. Mart. metoau Ta ¢iz.-mex. moast. 2013. — 56, Ne 2. — C. 60-71. —
Bioaiorp.: 14 Hass. — YKp.

YK 519.63: 517.957: 544.72
O. B. Bosk, I'. A. LlLUnHkapeHko

IHTErPALISt HbIOTOHIBCbKOI NIHEAPU3ALT }
Y YACOBY OUCKPETU3ALIIO NOYATKOBO-KPAUOBUX 3AOAY

ITo6ydosano 00HOKPOKO8Y peKypeHmHy cxremy inmezpysarus 3adaui Kowi 0as ee-
AUKUX cucmem 36UdaUHUL OuepeHylatbHUL Pi8HAHDb, AKL BUHUKAOMD NICAL NPO-
CcMoPo8oT HANIBOUCKPeMU3AYIT NOUaAmMK080-Kpatloguxr 3aday 0as cucmem HeatHill-
HUX napadboriyHux pieHans. OcHo8HOMO cneyudikoro nodydosu yiei cremu € ypis-
HOBANHCEHHS NOPAOKI8 NOXUOKU UACMUHAMU ATHIUHOT anpoKcumMayli 3a uacom ma
noxubxu aineapusayii Hvtomona. 3zadara ocobausicms 0ana 3M02Y CKOHCMPYH08Q-
MU 4UCA08Y CXemMYy MuUny npeduKmop-Kopexmop 3 6azosum napamempom. 3a 0o-
NOMO2010 NPUHYUNY CMMUCKYIOUUX 81000PANHCEHD 6CTMAHOBAEHO OOCMAMHT YMOBU KO-
pexmHuocmi duckpemusosarux 3adau. IToxazano, wo 3a 0ocmamrubvbol peeyriprocmi
WYKAHO20 P0o38’a3ky 3adaui Kowi 3anpononosana 00HOKPOK08A PeKYypPeHmMHA CXema
30amna docaeamu keadpamuunol weudxocms 30i%cHOCMT anpokcumayiti 00 Hb0z20.
Hagedeno pe3yabmamu 4uUca08Ux eKxcnepumenmie, axi rapakxmepusyroms 3anpono-
HOBAHY cXemly NOPIlBHAHHAM 31 cxremamu Pyure — Kymma pisnux nopadxis, a
MaKox*e il 3acMocysarHa 048 M00eat08aHHA Peakyil OKUCHeHHA 4a0HO020 2a3Yy HA
N0BePTHL NAAMUHU.

MHTEMPALUA HbIOTOHOBCKOM JIMHEAPU3ALIUK
BO BPEMEHHYO OANCKPETU3ALIUIO HAYAIIbHO-KPAEBbIX 3A0AY

ITocmpoena odHowazo6asi pekyppermuas cxrema unmezpuposarus 3adauu Kowwu Oasn
ooavwuxr cucmem 00bIKHOBEHHbIX OuPPepenyuatsbHblr YPasHeHUul, Komopble 803HUKA-
0M Nocae NPOCMPAHCMBEHHOU NOAYOUCKPeMUIAYUU HAUAALLHO-KPAesblx 3a0at 0as cuc-
mem HeauHelHblx napabosuveckux ypasnerui. Inasnot cneyugdurot nocmpoenus 0an-
HOU CXembl A6ASeMCs YPasHO8eULUBAHUE NOPATKOE NOZPEULHOCTNU HACTNAMU AUHEUHOU
ANMPOKCUMAYUU MO 8PeMeHU U mozpewrHocmu auneapudayuu Huvromora. dma ocobem-
HOCMB NO3B0AUAA CKOHCTMPYUPOBAMDb UUCAECHHYNO CXeMY MuUna npedukmop-Koppexmop
¢ gecosvlm napamempom. C nomMouypo NPUHYUNA CHUMAOULUX OMOOPAHCEHUT YCmaHO8-
Nenbl docmamourble Ycaosus koppekmuocmu duckpemusduposarusix sadau. IToxasaro,
Ymo npu 00CMaAMOUHOU PeYAAPHOCMU UCKOMO20 PeuwreHus 3adauu Kowu npedrodcen-
Has 00HOWA208As PEKYPPEHMHAL cxrema cnocodHa docmuzams Kea0PAMUUHOU CKOPOC-
mu cxodumocmu annpoxcumayuti. IIpusedernsvl pPe3ysbmamosv. UUCAEHHBLL IKCHePUMeH-
Mmos, Komopbsle XapaKmepudyom npedio*eHHY0 cremy cpasHeruem co cremamu Pynee
— Kymma pasnbix nopadkos, a makdice ee mpumerHenHue ¥ M00eAUPOBAHUND PeAKYUU
OKUCAEHUSA Y2APHOZO 2A3A HA MOBEPLHOCTIU NAATMUHDL.

IMPLEMENTATION OF NEWTON LINEARIZATION
IN TIME DISCRETIZATION OF INITIAL-BOUNDARY VALUE PROBLEMS

An one-step time integration recurrent scheme of Cauchy problem for large systems of
ordinary differential equations is constructed. Such problems arise after spatial semi-
discretization of initial-boundary value problems for nonlinear parabolic equations. The
main feature of the latter scheme is the balance between error orders of the piecewise
linear approximation in time and Newton linearization. This feature allowed construc-
tion of predictor-corrector type numerical scheme with a weight parameter. By further
application of contraction mappings principle we establish sufficient conditions for the
correctness of discretized problems. It is shown, that in the case of a sufficient
regularity of the desired solution of Cauchy problem, the proposed one-step recurrent
scheme is able to achieve a second order rate of a convergence to this solution. The
results of mumerical experiments which characterize this scheme by the comparison
with Runge — Kutta schemes of wvarious orders and also show its application for a
carbon monoxide oxidation modeling on platinum surface are demonstrated.
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