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For a linear PDE system and its finite difference approximation (difference scheme) on
a regular grid, we discuss in the talk the construction of a modified PDE system. By its
construction, the last system is satisfied by smooth grid functions which are solutions to the
difference system. First, the both input PDE system and its difference approximation must
be completed to a Grobner basis form or to involution. Then one can algorithmically verify
whether the difference approximation is strongly consistency with the input PDE system. If
yes, the construction of modified system is straightforward. If not, one has to try another
difference approximation. As an illustrative example, we consider the 3D Stokes equations
for steady incomressible flow.
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Hna  cucrem JmueiHbix  JIYYII m ux KOHEYHO - PA3HOCTHBIX —AITPOKCUMAIIUIA
(DA3HOCTHBIX CX€M) Ha DPeryJsipHbIX CeTKaX Mbl OOCYJIMM B JIOKJIaJe [OCTPOCHUE
nepBoro auddepeHnnaabHOro MIPUOIUKEHUI.  DTOMY HPUOJIMKEHUIO YIOBIETBOPAIOT
IJIaJIKMe CeTOYHble (DYHKIINM, SIBJIAIOIINECS pelleHneM JUCKPeTHOi cucrembl. Ha mepBom
JTare BBIYUCIEHU, o00e cucreMbl ypaBHeHUIl - jguddepeHuaibHasg W PA3HOCTHA
JOJKHBI  OBITh IIpeoOpa3oBaHbl B (opmy OasumcoB ['pebHepa WM UHBOJIIOTHUBHBIX
6azucoB. Ilocje 9TOro MOXKHO aJTOPUTMUYECKU IPOBEPUTH, SABJIAETCA JIM PA3HOCTHAS
cUcTeMa CHUJIbHO corjiacoBaHHO# ¢ mauddepennnanbioit. Ecim siBiasgercs, TO mocTpoeHne
nepBoro JauddepeHnuasbHOr0 IPUOIMKEHNsT JIOCTUTaeTCsT PYTHUHHBIMUA — CHUMBOJIBHBIMUI
BBIUMCIEHUAMU. A eciu He SBJSIETCH, TO HEOOXOIUMO IOMEHSITh JIUCKPETU3AIUI0 U
NPpUMEHUTHh K Hell YKa3aHHYIO TPOIEJypy BblUMC/IeHHil. B KadecTBe MJLIIOCTPATHBHOTO
IpUMepa Mbl PACCMOTPHUM YCTAHOBHUBIIIEECS TPEXMEPHOE TeUeHUE HECXKUMAEMON KUJIKOCTH,
orchkiBaemoe ypaBuennsamu CTokca.



