
Ãèìíàçèÿ 1543, 10-Â êëàññ, 31 îêòÿáðÿ.

Ãîìîìîðôèçìû è ôàêòîðãðóïïû.

1) Ïóñòü G � ãðóïïà, a � êàêîé-òî å¼ ýëåìåíò. Äîêàæèòå, ÷òî îòîáðàæåíèå ϕ(x) = a−1xa ÿâëÿåòñÿ ãîìîìîðôèçìîì.

2) Ïóñòü K � êîììóòàíò ãðóïïû G. Äîêàæèòå, ÷òî ϕ(K) = K, ãäå ϕ � ãîìîìîðôèçì èç ïðîøëîãî óïðàæíåíèÿ.

3) Äîêàæèòå, ÷òî êîììóòàíò ÿâëÿåòñÿ íîðìàëüíûì äåëèòåëåì ãðóïïû G, à ôàêòîðãðóïïà ïî êîììóòàíòó ÿâëÿåòñÿ àáåëåâîé.

4) Âåðíî ëè, ÷òî íîðìàëüíûé äåëèòåëü H2 íîðìàëüíîãî äåëèòåëÿ H1 ãðóïïû G ÿâëÿåòñÿ íîðìàëüíûì â G?

5) Äîêàæèòå, ÷òî ëþáàÿ ãðóïïà G ÿâëÿåòñÿ ôàêòîðãðóïïîé íåêîòîðîé ñâîáîäíîé ãðóïïû ïî íåêîìó å¼ íîðìàëüíîìó äåëè-
òåëþ. Ëþáîé íàáîð îáðàçóþùèõ ýòîãî äåëèòåëÿ íàçûâàåòñÿ íàáîðîì îïðåäåëÿþùèõ ñîîòíîøåíèé ãðóïïû G.

6) Ðàññìîòðèì ñâîáîäíóþ ãðóïïó ñ àëôàâèòîì {a}. Êàêàÿ ãðóïïà ïîðîæäàåòñÿ îïðåäåëÿþùèì ñîîòíîøåíèåì an?

7) Äîêàæèòå, ÷òî ãðóïïà âåêòîðîâ íà ïëîñêîé öåëî÷èñëåííîé ðåø¼òêå ïî ñëîæåíèþ ïîðîæäàåòñÿ ñîîòíîøåíèåì aba−1b−1

íà ñâîáîäíîé ãðóïïå ñ àëôàâèòîì {a, b}.
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