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Ìîíîòîííîñòü ñõåìû ÊÀÁÀÐÅ ïî Ãîäóíîâó [1]

Îïðåäåëåíèå 1. Äâóõñëîéíàÿ ïî âðåìåíè ñõåìà ÊÀÁÀÐÅ ÿâëÿåòñÿ

ìîíîòîííîé, åñëè îíà êàæäóþ ìîíîòîííóþ ïî j ñåòî÷íóþ ôóíêöèþ
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Cõåìà ÊÀÁÀÐÅ ñî ñòàíäàðòíîé êîððåêöèåé ïîòîêîâ [2]
íå ÿâëÿåòñÿ ìîíîòîííîé â ñìûñëå îïðåäåëåíèÿ 1.
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Ñõåìà ÊÀÁÀÐÅ äëÿ ñêàëÿðíîãî çàêîíà ñîõðàíåíèÿ

vt + f(v)x = 0, fvv(v) ≥ 0, a(v) = fv(v) > 0, v(x, 0) = v0(x)
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×èñëåííûé ðàñ÷åò (z = 0.25)

f(v) = v2/2, v0(x) =

{
0.5, x < 1, x > 2
2, 1 ≤ x ≤ 2
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×èñëåííûé ðàñ÷åò (z = 0.75)
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Ñòðóêòóðà ìîäèôèöèðîâàííîé ñõåìû ÊÀÁÀÐÅ
àïïðîêñèìèðóþùåé ñêàëÿðíûé çàêîí ñîõðàíåíèÿ
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Óðàâíåíèå ïåðåíîñà vt + avx = 0 ïðè a = cos(πx)

Íà÷àëüíûå äàííûå

v(x, 0) = v0(x) =


0, x ≤ 1
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5− x, 3 ≤ x ≤ 5
0, x ≥ 5

Òî÷íîå ðåøåíèå

v(x, t) = v0

(
k(x) +

(−1)k(x)

π
arcsin

β(x)− γ(x)e2πt

β(x) + γ(x)e2πt

)
k(x) ∈ Z : x− 1/2 ≤ k(x) ≤ x+ 1/2, β(x) = 1 + sin(πx), γ(x) = 1− sin(πx)
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Ðåçóëüòàòû ðàñ÷¼òîâ ïðè a(x, t) = cos(πx)
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Ñêàëÿðíûé çàêîí ñîõðàíåíèÿ vt + f(v)x = 0,
êóñî÷íî-ïîñòîÿííûå íà÷àëüíûå äàííûå

f(v) = v2/2, v0(x) =

 −2, x < 3
3, 3 ≤ x ≤ 6
−1, x > 6
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Çàäà÷à Êîøè ñ ïåðèîäè÷åñêèìè íà÷àëüíûìè

äàííûìè

f(v) = v2/2, v0(x) = sin(2πx) + 1/2
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Çàêëþ÷åíèå

Ïðîâåäåí àíàëèç ìîíîòîííîñòè ñõåìû ÊÀÁÀÐÅ äëÿ ëèíåéíîãî

óðàâíåíèÿ ïåðåíîñà è äëÿ êâàçèëèíåéíîãî ñêàëÿðíîãî çàêîíà

ñîõðàíåíèÿ ñ âûïóêëûì ïîòîêîì.

Ïîëó÷åíû óñëîâèÿ ìîíîòîííîñòè ñõåìû äëÿ ñëó÷àåâ çíàêîïîñòîÿííûõ

è çíàêîïåðåìåííûõ õàðàêòåðèñòè÷åñêèõ ïîëåé.

Ïðèâåäåíû òåñòîâûå ðàñ÷åòû, èëëþñòðèðóþùèå ñâîéñòâà

ìîíîòîíèçèðîâàííûõ ñõåì.

Ïðåäëîæåííûå ìåòîäû ìîíîòîíèçàöèè ñõåìû ÊÀÁÀÐÅ ìîæíî

îáîáùèòü íà ñëó÷àé àïïðîêñèìàöèè êâàçèëèíåéíûõ ãèïåðáîëè÷åñêèõ

ñèñòåì çàêîíîâ ñîõðàíåíèÿ ñî çíàêîïåðåìåííûìè

õàðàêòåðèñòè÷åñêèìè ïîëÿìè.
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ÑÏÀÑÈÁÎ
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