
On crossection of universal Gr�obner bases of an ideal and its subideal

N.N. Vasilyev
(St.Petersburg Department of V.A.Steklov Institute of Mathematics, Russian Acad. of Sci.)

E-mail address: vasiliev@pdmi.ras.ru

Most effective modern algorithms for computation of Gr�obner bases use the incremental se-
quences of subideals and their reduced Gr�obner bases. In this connection a natural question arises
when reduced Gr�obner base of subideal is a part of reduced Gr�obner base of the ideal. We study
the question when a subset of reduced Gr�obner base of an ideal is a part of reduced Gr�obner base of
subideal generated by this subset. We prove that for two polynomial ideals b ⊆ a the crossection
of the subideal and extended universal Gr�obner basis of the ideal, introduced in [1], is a subset of
the extended universal Gr�obner basis of the subideal b, thus b

⋂
EUGB(a) ⊆ EUGB(b).
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Íàèáîëåå ýôôåêòèâíûå ñîâðåìåííûå àëãîðèòìû âû÷èñëåíèÿ áàçèñîâ Ãð¼áíåðà â ïðîöåññå
ðàáîòû ñòðîÿò èíêðåìåíòàëüíûå ïîñëåäîâàòåëüíîñòè ïîäèäåàëîâ â çàäàííîì èäåàëå, òàêèå
÷òî ðåäóöèðîâàííûé áàçèñ Ãð¼áíåðà ýëåìåíòà òàêîé öåïî÷êè, ìîæåò áûòü ïðîäîëæåí
äî ðåäóöèðîâàííîãî áàçñà Ãð¼áíåðà ñëåäóþùåãî ýëåìåíòà öåïî÷êè. Â ñâÿçè ñ ýòèì
âîçíèêàåò åñòåñòâåííûé âîïðîñ êîãäà ðåäóöèðîâàííûé áàçèñ Ãð¼áíåðà ïîäèäåàëà, ÿâëÿåòñÿ
ïîäìíîæåñòâîì ðåäóöèðîâàííîãî áàçèñà èñõîäíîãî èäåàëà. Ýòî áûâàåò äàëåêî íå âñåãäà
è ëåãêî ïîñòðîèòü ïðèìåðû ïàð èäåàëîâ, äëÿ êîòîðûõ ýòî íåâåðíî. Ìû èññëåäóåì
âîïðîñ î òîì, êîãäà íåêîòîðîå ïîäìíîæåñòâî áàçèñà Ãð¼áíåðà èäåàëà ÿâëÿåòñÿ ÷àñòüþ
ðåäóöèðîâàííîãî áàçèñà ïîäèäåàëà, ïîðîæäåííîãî ýòèì ïîäìíîæåñòâîì. Ìû äîêàçûâàåì, ÷òî
äëÿ äâóõ ïîëèíîìèàëüíûõ èäåàëîâ b ⊆ a ïåðåñå÷åíèå c ðàñøèðåííîãî óíèâåðñàëüíîãî áàçèñà
Ãð¼áíåðà èäåàëà EUGB(a), ââåäåííîãî â [1] è ñîäåðæàùåãî îáû÷íûé óíèâåðñàëüíûé áàçèñ, ñ
ïîäèäåàëîì ÿâëÿåòñÿ ïîäìíîæåñòâîì ðàñøèðåííîãî óíèâåðñàëüíîãî áàçèñà ïîäèäåàëà, òî åñòü
b

⋂
EUGB(a) ⊆ EUGB(b).
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