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An algorithmic approach is considered to construct, on the Cartesian grids, �nite di�er-
ence approximations to quasilinear evolution equations in dimension (1 + 1) of the form
ut + un + F (u, u1, . . . , un−1) = 0, where ui = ∂i

xu (i = 1, . . . , n) and F is a di�erential poly-
nomial over the �eld Q(a1, . . . , am) of constants (parameters). The approach is based on the
�nite volume method in which the control volumes are rectangular boxes whose vertices are
situated at grid points and the sides are parallel to the coordinate axes. In doing so, a �nite
di�erence approximation is obtained by combining of the numerical integration methods and
the di�erence elimination of the spacial derivatives by construction of a Gr�obner basis for
the elimination ranking. The Gr�obner basis is constructed by means of the Maple package
LDA implementing the involutive algorithm. This approach is illustrated by the example of
classical equation of the third order, the Korteveg-de Vries equation. The �nite di�erence
approximation generated for this example is applied to numerical solving of the initial value
problem for solution of two-soliton type.
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Ðàññìàòðèâàåòñÿ àëãîðèòìè÷åñêèé ïîäõîä ê ïîñòðîåíèþ, íà äåêàðòîâûõ ñåòêàõ,
êîíå÷íî-ðàçíîñòíûõ àïïðîêñèìàöèé êâàçèëèíåéíûõ ýâîëþöèîííûõ óðàâíåíèé â
ðàçìåðíîñòè 1 + 1 âèäà ut + un + F (u, u1, . . . , un−1) = 0, ãäå ui = ∂i

xu (i = 1, . . . , n)
è F -äèôôåðåíöèàëüíûé ìíîãî÷ëåí íàä ïîëåì Q(a1, . . . , am) êîíñòàíò (ïàðàìåòðîâ).
Ðàññìàòðèâàåìûé ïîäõîä îñíîâàí íà èñïîëüçîâàíèè ìåòîäà êîíå÷íûõ îáúåìîâ, â
êîòîðîì â êà÷åñòâå êîíòðîëüíûõ îáúåìîâ âûáèðàþòñÿ ïðÿìîóãîëüíèêè ñ âåðøèíàìè
â óçëàõ ñåòêè è ñòîðîíàìè ïàðàëëåëüíûìè êîîðäèíàòíûì ëèíèÿì. Ïðè ýòîì êîíå÷íî-
ðàçíîñòíàÿ àïïðîêñèìàöèÿ ñòðîèòñÿ êîìáèíàöèåé ìåòîäîâ ÷èñëåííîãî èíòåãðèðîâàíèÿ
è ðàçíîñòíîãî èñêëþ÷åíèÿ ïðîñòðàíñòâåííûõ ïðîèçâîäíûõ ïîñòðîåíèåì áàçèñà
Ãðåáíåðà ïðè èñêëþ÷àþùåì ðàíæèðå (óïîðÿäî÷åíèè) ïðîèçâîäíûõ ñ ïîìîùüþ ïàêåòà
LDA, íàïèñàííîãî íà ÿçûêå Maple è ðåàëèçóþùåãî èíâîëþòèâíûé àëãîðèòì. Äàííûé
ïîäõîä èëëþñòðèðóåòñÿ ïðèìåðîì êëàññè÷åñêîãî óðàâíåíèÿ òðåòüåãî ïîðÿäêà ïî x
- óðàâíåíèÿ Êîðòåâåãà-äå Ôðèçà. Ïîëó÷åííàÿ äëÿ ýòîãî óðàâíåíèÿ ðàçíîñòíàÿ
àïïðîêñèìàöèÿ (ñõåìà) ïðèìåíÿåòñÿ äëÿ ÷èñëåííîãî ïîñòðîåíèÿ ðåøåíèÿ íà÷àëüíîé
çàäà÷è äâóõñîëèòîííîãî òèïà.
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