
Ñåìèíàð 6. Íà÷àëà òåîðèè ïðåäñòàâëåíèé.

Çàäà÷à 1. Âû÷èñëèòå ðàçìåðíîñòü dimHomG(U, V ) äëÿ ïðåäñòàâëåíèé ãðóïïû G = Sn â
ïðîñòðàíñòâàõ U, V èç çàäà÷è 5 ïðåäûäóùåãî ñåìèíàðà.

Çàäà÷à 2. Äëÿ ãðóïïû Z/(nZ) îïðåäåëèì äâóìåðíîå ïðåäñòàâëåíèå ρm íàä ïîëåì k ïî
ñëåäóþùåìó ïðàâèëó
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)
Îòâåòüòå íà êàæäûé èç çàäàâàåìûõ âîïðîñîâ â äâóõ ñëó÷àÿõ: åñëè ïîëå ñêàëÿðîâ k = R èëè
k = C.

(a) Ïîêàæèòå, ÷òî ýòî ïðåäñòàâëåíèå.
(b) Äëÿ êàêèõ m è n ýòî ïðåäñòàâëåíèå íåïðèâîäèìî?
(c) Íàéäèòå dimHom(ρm, ρl).

Çàäà÷à 3. Îáîçíà÷èì çà ρn,λ n-ìåðíîå êîìïëåêñíîå ïðåäñòàâëåíèå ãðóïïû Z, â êîòîðîì îá-
ðàçóþùàÿ öèêëè÷åñêîé ãðóïïû äåéñòâóåò ïîñðåäñòâîì îäíîãî æîðäàíîâîãî áëîêà ìàêñèìàëü-
íîãî ðàçìåðà ñ ñîáñòâåííûì çíà÷åíèåì λ.

(a) Äëÿ êàêèõ n ïðåäñòàâëåíèå ρn,λ íåïðèâîäèìî?
(b) Ïîêàæèòå, ÷òî ëþáîå êîíå÷íîìåðíîå êîìïëåêñíîå ïðåäñòàâëåíèå ãðóïïû Z ÿâëÿåòñÿ

ïðÿìîé ñóììîé òàêèõ.
Íàéäèòå (c) dimHom(ρn,λ, ρm,µ); (d) dimHom(ρn,λ, ρn,λ); (e) dimHom(ρn,λ, ρm,λ).

Çàäà÷à 4. Äîêàæèòå, ÷òî ëþáîå êîíå÷íîìåðíîå íåïðèâîäèìîå êîìïëåêñíîå ïðåäñòàâëåíèå
àëãåáðû ìíîãî÷ëåíîâ C[x1, . . . , xn] îäíîìåðíî.

Çàäà÷à 5. Äîêàæèòå, ÷òî ñòàíäàðòíîå 2-ìåðíîå ïðåäñòàâëåíèå àëãåáðû M2(C) íåïðèâîäè-
ìî è ÷òî ýòî åäèíñòâåííîå (ñ òî÷íîñòüþ äî èçîìîðôèçìà) íåïðèâîäèìîå ïðåäñòàâëåíèå ýòîé
àëãåáðû. Âåðíî ëè, ÷òî ëþáîå ïðåäñòàâëåíèå àëãåáðû 2× 2-ìàòðèö âïîëíå ïðèâîäèìî?

Çàäà÷à 6. Äëÿ êàêèõ íàòóðàëüíûõ ÷èñåë n cóùåñòâóåò
(a) íåïðèâîäèìîå ïðåäñòàâëåíèå àëãåáðû âåðõíåòðåóãîëüíûõ ìàòðèö ðàçìåðíîñòè n?
(b) íåðàçëîæèìîå ïðåäñòàâëåíèå àëãåáðû âåðõíåòðåóãîëüíûõ ìàòðèö ðàçìåðíîñòè n?


