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Çàäà÷à 1. Ïðèâåäèòå ïðèìåð ïîäàëãåáðû A â K[x, y], êîòîðàÿ öåëîçàìêíóòà, íî íå
ôàêòîðèàëüíà.

Çàäà÷à 2. Îïèøèòå íîðìàëèçàöèþ π : Xnorm → X àôôèííîãî ìíîãîîáðàçèÿ

X = Z(x21x3 − x22) ⊆ A3.

ßâëÿåòñÿ ëè ìîðôèçì π áèåêòèâíûì?

Çàäà÷à 3. Ïóñòü X è Y � íåïðèâîäèìûå àôôèííûå ìíîãîîáðàçèÿ è ϕ : X →
Y � äîìèíàíòíûé ìîðôèçì. Äîêàæèòå, ÷òî ñóùåñòâóåò åäèíñòâåííûé ìîðôèçì
ϕnorm : Xnorm → Ynorm, äëÿ êîòîðîãî ñëåäóþùàÿ äèàãðàììà êîììóòàòèâíà
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Çàäà÷à 4. Ïóñòü A � òàêàÿ îáëàñòü, ÷òî äëÿ ëþáîãî α ∈ QA âûïîëíåíî α ∈ A èëè
α−1 ∈ A.

a) Äîêàæèòå, ÷òî A öåëîçàìêíóòà.
b) Äîêàæèòå, ÷òî A ñîäåðæèò åäèíñòâåííûé ìàêñèìàëüíûé èäåàë.
c) Ïðèâåäèòå ïðèìåðû òàêèõ îáëàñòåé A íå ÿâëÿþùèõñÿ ïîëÿìè.

Çàäà÷à 5. Ïðèâåäèòå ïðèìåð ñþðúåêòèâíîãî ìîðôèçìà íåïðèâîäèìûõ àôôèííûõ
ìíîãîîáðàçèé ϕ : X → Y ñ êîíå÷íûìè ñëîÿìè, êîòîðûé íå ÿâëÿåòñÿ êîíå÷íûì.

Çàäà÷à 6. Ïóñòü A � ïîäàëãåáðà â K[x, y], ïîðîæäåííàÿ ìîíîìàìè xi1yj1 , . . . , xikyjk .
Ðàññìîòðèì öåëûå òî÷êè p1 = (i1, j1), . . . , pk = (ik, jk) in Z2

≥0, ïîëóãðóïïó

S = {a1p2 + . . . + akpk | ai ∈ Z≥0}, ãðóïïó C = {b1p2 + . . . + bkpk | bi ∈ Z} è êîíóñ
K = {λ1p2 + . . .+ λkpk |λi ∈ Q≥0}. Äîêàæèòå, ÷òî ñëåäóþùèå óñëîâèÿ ýêâèâàëåíòíû.

a) Àëãåáðà A öåëîçàìêíóòà.
b) Äëÿ ëþáûõ c ∈ C è n ∈ Z>0 óñëîâèå nc ∈ S âëå÷åò c ∈ S.
c) Èìååò ìåñòî ðàâåíñòâî S = C ∩K.


