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Çàäà÷è ê çàíÿòèþ 1

Çàäà÷à 1. Äîêàæèòå, ÷òî õàðàêòåðèñòèêà ïîëÿ ëèáî ðàâíà íóëþ,
ëèáî ÿâëÿåòñÿ ïðîñòûì ÷èñëîì. Ïðèâåäèòå ïðèìåð áåñêîíå÷íîãî
ïîëÿ õàðàêòåðèñòèêè p äëÿ ëþáîãî ïðîñòîãî p.

Çàäà÷à 2. Äîêàæèòå, ÷òî ëþáàÿ êîíå÷íî ïîðîæäåííàÿ àëãåá-
ðà íàä ïîëåì k èçîìîðôíàÿ ôàêòîðàëãåáðå àëãåáðû ìíîãî÷ëåíîâ
k[x1, . . . , xn] äëÿ ïîäõîäÿùåãî íàòóðàëüíîãî n. Äîêàæèòå, ÷òî ëþ-
áàÿ ïîäàëãåáðà â k[x] êîíå÷íî ïîðîæäåíà. Ïðèâåäèòå ïðèìåð íå
êîíå÷íî ïîðîæäåííîé ïîäàëãåáðû â k[x, y].

Çàäà÷à 3. Ïðîâåðüòå, ÷òî êîììóòàòîð [D,E] äâóõ äèôôåðåíöèðî-
âàíèé ÿâëÿåòñÿ äèôôåðåíöèðîâàíèåì. Ïðè êàêèõ óñëîâèÿõ êîìïî-
çèöèÿ D ◦E äâóõ äèôôåðåíöèðîâàíèé ÿâëÿåòñÿ äèôôåðåíöèðîâà-
íèåì?

Çàäà÷à 4. Âû÷èñëèòå ÿâíî êîììóòàòîð [D,E] äâóõ äèôôåðåíöè-
ðîâàíèé àëãåáðû ìíîãî÷ëåíîâ, ãäå D =

∑
fi
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∂xi

è E =
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.

Çàäà÷à 5. Íàéäèòå îáðàçóþùèå ïîäàëãåáðû KerD, ãäå A =
k[x1, . . . , xn], D = ∂

∂x1
è chark = p.

Çàäà÷à 6. Ïðèâåäèòå ïðèìåð äèôôåðåíöèðîâàíèÿ D àëãåáðû a)
k[x, y]; á) k[x, y, z], äëÿ êîòîðîãî KerD = k.


