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Ðåøåíèå çàäà÷è ïåðåíîñà íà ïðÿìîé
èñïîëüçóÿ ñõåìó áåãóùåãî ñ÷åòà è èòåðàöèîííûå

ìåòîäû.

Íåîáõîäèìî ðåøèòü ñëåäóþùóþ çàäà÷ó:
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Ïåðâûì øàãîì åå ÷èñëåííîãî ðåøåíèÿ ÿâëÿåòñÿ ââåäåíèå ðàâíîìåðíîå
ñåòêè
G = {x; 0 < x < 1 xn = nhx, n = 0, 1, 2...N};
t = mdt, m = 0, 1, 2...M ;
Áóäåì ðàññìàòðèâàòü ñåòî÷íûå ôóíêöèè umn Âîñïîëüçóåìñÿ ñõåìîé áåãóùåãî
ñ÷åòà, ÷òîáû ðåøèòü ÷èñëåííî çàäà÷ó. Ñ÷èòàòü áóäåì ñ ïîìîùüþ ïðÿìîóãîëüíîãî
øàáëîíà.
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Figure 1: Øàáëîí

Äàííàÿ íåÿâíàÿ ñõåìà èìååò òî÷íîñòüO(τ2+|h|2) è áåçóñëîâíî óñòîé÷èâà.
Ïåðåïèøåì óðàâíåíèå (1) â äðóãîì âèäå.
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Çàïèøåì ðàçíîñòíóþ àïðîêñèìàöèþ äëÿ öåíòðàëüíîé òî÷êè øàáëîíà (xi+
0.5hx, tj + 0.5dt).
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Ïîñêîëüêó ñõåìà íåÿâíàÿ, íåîáõîäèìî ðåøèòü íåëèíåéíîå óðàâíåíèå f(um+1
n+1 ) =

0, ÷òîáû íàéòè um+1
n+1 . Èñïîëüçóåì äëÿ ýòîãî ìåòîä Íüþòîíà.
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Âîçüìåì â êà÷åñòâå íà÷àëüíîãî ïðèáëèæåíèÿ (um+1
n+1 )
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Â íàøåì ñëó÷àå u > 0, hx < 0 ïîýòîìó f ′ > 0. Ïîýòîìó ìîæíî èñïîëüçîâàòü
ìåòîä Íüþòîíà. Íèæå ïðåäñòàâëåíû ãðàôèêè u(x) äëÿ ðàçíûõ t. À òàê æå
ãðàôèêè ïðè ðàçëè÷íûõ dt.
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Figure 2: T=0, dt=0.01
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Figure 3: T=0.2, dt=0.01
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Figure 4: T=0.5, dt=0.01
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Figure 5: T=1, dt=0.01
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Figure 6: T=2, dt=0.01
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Figure 7: T=10, dt=0.01

5



- 1 , 0 - 0 , 8 - 0 , 6 - 0 , 4 - 0 , 2 0 , 0
0 , 0

0 , 2

0 , 4

0 , 6

0 , 8

1 , 0

u(x
)

x

Figure 8: T=0.5, dt=0.1
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Figure 9: T=0.5, dt=0.01
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Figure 10: T=0.5, dt=0.001
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