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Íèæå äëÿ öèêëè÷åñêèõ ãðóïï èñïîëüçóåòñÿ îáîçíà÷åíèå

Cn :=
Z+

nZ+
.

7.1. Âû÷èñëèòå íåïîñðåäñòâåííî ãðóïïû êîãîìîëîãèé H2(Cp,Cp) ñ
òðèâèàëüíûì äåéñòâèåì öèêëè÷åñêèõ ãðóïï íà ñåáå äëÿ p = 2, 3, 5.
Ñîïîñòàâüòå ïîëó÷åííûå ðåçóëüòàòû ñ ïåðå÷èñëåíèåì ãðóïï ïî-

ðÿäêîâ 4, 9, 25.

7.2. Ïåðå÷èñëèâ ãðóïïû ïîðÿäêîâ 6, 10, 14, 15, ñîïîñòàâüòå

ïîëó÷åííûå ðåçóëüòàòû ñ äàííûìè î ãðóïïàõ H2(Cp,Cq), ãäå îäíà
ãðóïïà äåéñòâóåò íà äðóãîé ïîäõîäÿùèì îáðàçîì.

7.3. Âîçìîæíî ëè ïîëó÷åíèå èçîìîðôíûõ ãðóïï èç ðàçíûõ

ðàñøèðåíèé îäíîé êîíå÷íîé ãðóïïû ñ ïîìîùüþ äðóãîé? Ðàññìîò-

ðèòå ñíà÷àëà âñåâîçìîæíûå ðàñøèðåíèÿ 0 → C4 → E → C2 → 0, à
çàòåì � âñåâîçìîæíûå ðàñøèðåíèÿ 0→ C2 × C2 → E → C2 → 0.

7.4. Ïåðå÷èñëèòå ãðóïïû ïîðÿäêà 12.

7.5*. Âñÿêîìó ëè âíåøíåìó äåéñòâèÿ C2 → Out(D4) ñîîòâåò-

ñòâóåò ðàñøèðåíèå 0 → D4 → E → C2 → 0, ãäå E � ïîäõîäÿùàÿ

16-ýëåìåíòíàÿ ãðóïïà?

7.6*. Âñÿêîìó ëè âíåøíåìó äåéñòâèÿ C2 → Out(Q8) ñîîòâåò-

ñòâóåò ðàñøèðåíèå 0 → Q8 → E → C2 → 0, ãäå E � ïîäõîäÿùàÿ

16-ýëåìåíòíàÿ ãðóïïà?

7.7**. Íàéäèòå íåòðèâèàëüíûé ýëåìåíò â ãðóïïå H2(C2, {±1}),
ãäå ãðóïïà {±1} èíòåðïðåòèðóåòñÿ êàê öåíòð êâàòåðíèîííîé

ãðóïïû Q8. Äëÿ ïîäõîäÿùåãî ðàñøèðåíèÿ 0 → Q8 → E → C2 → 0
âû÷èñëèòå âíåøíåå äåéñòâèå C2 → Out(Q8) è ïàðàìåòðèçóéòå

ñ ïîìîùüþ ãðóïïû H2(C2, {±1}) "âñå" ðàñøèðåíèÿ ñ òåì æå

âíåøíèì äåéñòâèåì.

Ñîâåò. Âîñïîëüçóéòåñü ëèòåðàòóðîé î 16-ýëåìåíòíûõ ãðóï-

ïàõ.
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