
Àëãåáðà 3-1

1. à) Äîêàæèòå ÷òî Q[Z/pZ] = Q⊕ Fp, ãäå Fp = Q[ζp] � ïîëå äåëåíèÿ
êðóãà, ζp- ïåðâîîáðàçíûé êîðåíü èç åäèíèöû p-îé ñòåïåíè.

2. Äîêàæèòå ÷òî Q[Z/NZ] èçîìîðôíà ïðÿìîé ñóììå ïîëåé.
3. Íàéäèòå íåðèâîäèìîå ðàöèîíàëüíîå ïðåäñòàâëåíèå ãðóïïûQ[Z/NZ]

ñòåïåíè φ(M), M äåëèò N è φ � ôóíêöèÿ Ýéëåðà.
4. ×òî âû ìîæèòå ñêàçàòü î ãðóïïîâîé àëãåáðå Fp[Z/pZ]?
Ðàññìîòðèì ïðîñòðàíñòâî âåùåñòâåííûõ âåêòîð-ñòîëáöîâ âûñîòû n c

ñóììîé êîîðäèíàò ðàâíîé íóëþ. Ñèììåòðè÷åñêàÿ ãðóïïà Sn äåéñòâóåò
íà ýòîì ïðîñòðàíñòâå ïåðåñòàíîâêàìè êîîðäèíàò. Îáîçíà÷èì ýòî ïðåäñòàâëåíèå
(Vn, ρn). Èìååòñÿ äðóãîå äåéñòâèå: ïåðåñòàíîâêà êîîðäèíàò è óìíîæåíèå
íà çíàê ïåðåñòàíîâêè. Îáîçíà÷èì ýòî ïðåäñòàâëåíèå (V sign

n , ρsignn ).
5. Äîêàæèòå, ÷òî (Vn, ρn) íåïðèâîäèìî.
6. Äîêàæèòå, ÷òî (V3, ρ3) èçîìîðôíî (V sign

3 , ρsign3 ).
7. Äîêàæèòå, ÷òî (Vn, ρn) íåèçîìîðôíî (V sign

n , ρsignn ) åñëè n > 3.
8.Äîêàæèòå ÷òî ãðóïïîâàÿ àëãåáðà R[S3] = R⊕R⊕Mat2(R) ãäå Mat2

îáîçíà÷àåò ìàòðèöû 2× 2.
9. Äîêàæèòå, ÷òî âåùåñòâåííîå ïðåäñòàâëåíèå êîíå÷íîé ãðóïïû îðòîãîíàëèçóåìî,

òî åñòü ñóùåñòâóåò ïîëîæèòåëüíî îïðåäåëåííàÿ êâàäðàòè÷íàÿ ôîðìà Q,
ñîõðàíÿåìàÿ äåéñòâèåì ãðóïïû: Q(ρ(v)) = Q(v).

10. Äîêàæèòå, ÷òî êîìïëåêñíîå ïðåäñòàâëåíèå êîíå÷íîé ãðóïïû óíèòàðèçóåìî.
11. Âûâåäèòå èç çàäà÷ 9 è 10 òåîðåìó Ìàøêå äëÿ ïîëåé R è C.
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