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An algorithmic approach is considered to construct, on the Cartesian grids, finite differ-
ence approximations to quasilinear evolution equations in dimension (1 + 1) of the form
U + Uy + F(u,uy, ..., uy_1) =0, where u; = 0u (i = 1,...,n) and F is a differential poly-
nomial over the field Q(ay, . .., a,,) of constants (parameters). The approach is based on the
finite 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 finite
difference approximation is obtained by combining of the numerical integration methods and
the difference elimination of the spacial derivatives by construction of a Grobner basis for
the elimination ranking. The Grébner basis is constructed by means of the Maple package
LD A implementing the involutive algorithm. This approach is illustrated by the example of
classical equation of the third order, the Korteveg-de Vries equation. The finite difference
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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PaccvarpuBaercss aqropuTMUYecKUil MOAXOJ, K MOCTPOEHUIO, Ha JIEKAPTOBBIX CETKAX,
KOHEYHO-PA3HOCTHBIX —AIMIPOKCUMAIUNA KBAa3UJIUHEHHBIX JBOJIIONUOHHBIX ypPaBHEHHH B
pasmeproctu 1 + 1 Buga vz + uy, + F(u,up, .. uyq) = 0, tae u; = Ou (1 = 1,...,n)
u F-nuddepennuanbupii Mmuorounen uagu noaem Q(ag, ..., a,) KOHCTAHT (HapaMeTpoB).
PaccvarpuBaembrii m0X0/, OCHOBAH Ha WCIOJIb30BAHWE METO/a KOHEYHBIX O0BEMOB, B
KOTOPOM B Ka4Y€CTBe KOHTPOJbHBIX 00bEMOB BBLIOUPAIOTCS MPSIMOYTOJIBHUKN C BEPITHHAMUI
B y3J1aX CETKH M CTOPOHAMH Iapa/LIeJbHBIMA KOODJAUHATHBIM JUHUAM. llpu 3TOM KOHEUYHO-
Pa3HOCTHAA AIMPOKCUMAIUs CTPOUTCS KOMOMHAIMEH METOI0B YUCJACHHOIO HHTEIPUPOBAHUSA
U Pa3sHOCTHOIO WCKJIIOUEHHS MPOCTPAHCTBEHHBIX MPOU3BOAHBIX IIOCTPOECHHEM 0a3mca
['pebHepa npu MCKIIOYAIONIEM PaHKupe (ynops09eHni) IPOU3BOIHBIX ¢ MOMOIIBIO TTaKeTa
LDA, nartucannoro Ha si3bike Maple n peann3yroiiero nHBOTIOTHBHBIN aaroputM. JlaHHbI
MOJIX0J, WJLTIOCTPUPYETCST MPUMEPOM KJIACCHYECKOTO YPABHEHUSI TPETHETO MOPSIIKA M0 X
- ypaBHenus KopteBera-ne @Ppmsa. llomydernnas ajas 3TOro ypaBHEeHHS Pa3sHOCTHas
AMMPOKCUMAIMsl (CXeMa) MPUMEHSIeTCsl JIIS IUCJeHHOTO MOCTPOEHUsT PeIleHnsT HAYATbHOU
3aJ1a491 JIBYXCOJIUTOHHOIO THIIA.



