
Compact Representation of Polynomials for Calculation of Gr�obner and

Involutive Bases

D.A. Yanovich (LIT JINR, Dubna)
E-mail address : yan@jinr.ru

In case of computing Gr�obner and involutive bases with coe�cients from rational �eld most
of the memory is used by arbitrary precision numbers. But when one computes bases over
the modular or boolean coe�cients almost all memory is occupied by the monomials. There
is exists many compact representations of the polynomials (for example ZDD-diagrams)
but with signi�cant downsides: overcompication of the most common operations of the
algorithms � monom multiplication and polynomial reduction.

In this paper an attempt was made to create a convenient (in terms of bases computa-
tions) and compact representation of polynomials with help of hash tables. Some benchmarks
are presented.
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Ïðè âû÷èñëåíèè áàçèñîâ Ãð¼áíåðà è èíâîëþòèâíûõ áàçèñîâ ñ ðàöèîíàëüíûìè
êîýôôèöèåíòàìè ëüâèíóþ äîëþ ïàìÿòè çàíèìàþò ÷èñëà ïðîèçâîëüíîé òî÷íîñòè, íî â
ñëó÷àå ìîäóëÿðíûõ âû÷èñëåíèé, à îñîáåííî ïðè íàõîæäåíèè áóëåâûõ áàçèñîâ íà ïåðâîå
ìåñòî âûõîäèò ïðîáëåìà êîìïàêòíîãî ïðåäñòàâëåíèÿ ìîíîìîâ â ñîñòàâå ïîëèíîìîâ
ñèñòåìû. Äëÿ ýòîãî èñïîëüçóþò, ê ïðèìåðó, ZDD äèàãðàììû è ïðî÷èå ñòðóêòóðû,
êîòîðûå îñëîæíÿþò âûïîëíåíèå òèïè÷íûõ îïåðàöèé àëãîðèòìîâ � óìíîæåíèÿ íà ìîíîì
è ðåäóêöèè ïîëèíîìîâ.

Â äàííîé ðàáîòå ñäåëàíà ïîïûòêà ñîçäàíèÿ óäîáíîãî (â ñìûñëå âû÷èñëåíèÿ áàçèñîâ)
è êîìïàêòíîãî ïðåäñòàâëåíèÿ ïîëèíîìîâ íà îñíîâå õýø-òàáëèö, ïðèâåäåíû ðåçóëüòàòû
òåñòîâûõ ïðîãîíîâ.
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