
Àëãåáðà, ñåìèíàð 23�27 íîÿáðÿ: êîëüöà

1. Êàêèå èç ñëåäóþùèõ êîëåö a) åâêëèäîâû, b) ôàêòîðèàëüíû: Z[x], Z[
√
−2], Z[

√
5], Z[ 3

√
1]?

2. Âåðíî ëè, ÷òî â ëþáîì êîììóòàòèâíîì àññîöèàòèâíîì êîëüöå ñ åäèíèöåé

a) ïðîèçâåäåíèå äâóõ îáðàòèìûõ ýëåìåíòîâ ÿâëÿåòñÿ îáðàòèìûì ýëåìåíòîì?

b) åñëè ïðîèçâåäåíèå äâóõ ýëåìåíòîâ ÿâëÿåòñÿ îáðàòèìûì ýëåìåíòîì, òî îáà ñîìíîæèòåëÿ

ÿâëÿþòñÿ îáðàòèìûìè ýëåìåíòàìè?

c) åñëè ïðîèçâåäåíèå äâóõ ýëåìåíòîâ ÿâëÿåòñÿ äåëèòåëåì íóëÿ, òî îáà ñîìíîæèòåëÿ ÿâëÿ-

þòñÿ äåëèòåëÿìè íóëÿ?

d) åñëè ïðîèçâåäåíèå äâóõ ýëåìåíòîâ ÿâëÿåòñÿ äåëèòåëåì íóëÿ, òî õîòÿ áû îäèí ñîìíîæèòåëü

ÿâëÿåòñÿ äåëèòåëåì íóëÿ?

e) ïðîèçâåäåíèå äâóõ íèëüïîòåíòíûõ ýëåìåíòîâ ÿâëÿåòñÿ íèëüïîòåíòíûì ýëåìåíòîì?

f) åñëè ïðîèçâåäåíèå äâóõ ýëåìåíòîâ ÿâëÿåòñÿ íèëüïîòåíòíûì, òî õîòÿ áû îäèí ñîìíîæèòåëü

ÿâëÿåòñÿ íèëüïîòåíòíûì?

g) ïðîèçâåäåíèå ëþáîãî ýëåìåíòà íà íèëüïîòåíòíûé ÿâëÿåòñÿ íèëüïîòåíòíûì?

h) ïðîèçâåäåíèå äâóõ èäåìïîòåíòíûõ ýëåìåíòîâ, ÿâëÿåòñÿ èäåìïîòåíòíûì?

i) ñóììà äâóõ îáðàòèìûõ ýëåìåíòîâ ñíîâà ÿâëÿåòñÿ îáðàòèìûì?

j) ñóììà äâóõ äåëèòåëåé íóëÿ ñíîâà ÿâëÿåòñÿ äåëèòåëåì íóëÿ?

k) ñóììà äâóõ íèëüïîòåíòíûõ ýëåìåíòîâ ñíîâà ÿâëÿåòñÿ íèëüïîòåíòíûì?

3. ßâëÿþòñÿ ëè ïîëÿìè êîëüöà R[x]/(x2 + 1); R[x]/(x3 + 1); R[x]/(x4 + 1); Q[x]/(x4 + 1)?

4. Ñêîëüêî ïîïàðíî íåèçîìîðôíûõ êîëåö çäåñü âûïèñàíî: a) Z/24Z, Z/12Z × Z/2Z,
Z/8Z× Z/3Z, Z/6Z× Z/4Z, Z/6Z× Z/2Z× Z/2Z, Z/4Z× Z/3Z× Z/2Z, Z/3Z× (Z/2Z)3?
b) R, C, R× R, R[x]/(x), R[x]/(x2), R[x]/(x− 1), R[x]/(x2 − 1), R[x]/(x2 + 1)?
c) F3[x]/(x

2 + x), F3[x]/(x
2 + x+ 1), F3[x]/(x

2 + x+ 2), F3 × F3, F9, Z/9Z, Z[i]/(3)?
d) Ñêîëüêî äåëèòåëåé íóëÿ, îáðàòèìûõ, íèëüïîòåíòíûõ è èäåìïîòåíòíûõ ýëåìåíòîâ â êàæ-

äîì èç êîëåö ïóíêòà c?


