
Äîìàøíåå çàäàíèå �12

1. Ïóñòü R � êîìïëåêñíîå ëèíåéíîå ïðåäñòàâëåíèå êîíå÷íîé ãðóïïû G ðàçìåðíîñòè n. Äîêà-
çàòü, ÷òî χR(g) = n òîãäà è òîëüêî òîãäà, êîãäà g ∈ KerR.

2. Ìîæåò ëè õàðàêòåð êîìïëåêñíîãî ëèíåéíîãî ïðåäñòàâëåíèÿ ãðóïïû Q8 ïðèíèìàòü íà íàáîðå
ýëåìåíòîâ (1,−1, i,−i, j,−j, k,−k) ñëåäóþùèé íàáîð çíà÷åíèé:

(a) (5,−3, 0, 0,−1,−1, 0, 0);

(b) (5, 1, 1, 1,−1,−1, 1, 1)?

3. Ïóñòü χ � õàðàêòåð íåòðèâèàëüíîãî íåïðèâîäèìîãî êîìïëåêñíîãî ëèíåéíîãî ïðåäñòàâëåíèÿ
êîíå÷íîé ãðóïïû G. ×åìó ðàâíî ñðåäíåå çíà÷åíèå
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4. Ïóñòü G � êîíå÷íàÿ ãðóïïà. Äîêàçàòü, ÷òî äëÿ ëþáîãî íååäèíè÷íîãî ýëåìåíòà g ∈ G ñóùå-
ñòâóåò òàêîé íåïðèâîäèìûé õàðàêòåð χ ̸= 1 ãðóïïû G, ÷òî χ(g) ̸= 0.

5. Ïóñòü R : G → GL(V ) � êîìïëåêñíîå ëèíåéíîå ïðåäñòàâëåíèå. Äîêàçàòü:

(a) χR∗(g) = χR(g);

(b) ïîäïðîñòðàíñòâà S2V è
∧2 V ⊂ V ⊗2 èíâàðèàíòíû îòíîñèòåëüíî ïðåäñòàâëåíèÿ R⊗2;

(c) χS2R(g) =
1
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, ãäå S2R = R⊗2|S2V ;

(d) χ∧2 R(g) =
1
2
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2 − χR(g
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)
, ãäå

∧2R = R⊗2|∧2 V .

6. Ðàçëîæèòü òåíçîðíûé êâàäðàò 2-ìåðíîãî íåïðèâîäèìîãî êîìïëåêñíîãî ëèíåéíîãî ïðåäñòàâ-
ëåíèÿ ãðóïïû Q8 íà íåïðèâîäèìûå ñëàãàåìûå.

7. Íà êàæäîé ãðàíè êóáà íàïèñàíî ÷èñëî. Âûïîëíèì ñëåäóþùåå äåéñòâèå: çàìåíèì îäíîâðåìåí-
íî êàæäîå èç ýòèõ ÷èñåë íà ñðåäíåå àðèôìåòè÷åñêîå ÷èñåë, çàïèñàííûõ â ñîñåäíèõ ãðàíÿõ.

(a) Êàê ïðèáëèçèòåëüíî ìîæåò âûãëÿäåòü ðàñïðåäåëåíèå ÷èñåë ïî ãðàíÿì êóáà ïîñëå ïîâòî-
ðåíèÿ ýòîãî äåéñòâèÿ áîëüøîå ÷èñëî ðàç?

(b) Íàïèñàòü òî÷íûå ôîðìóëû äëÿ ÷èñåë, êîòîðûå ïîÿâÿòñÿ íà ãðàíÿõ êóáà ÷åðåç N øàãîâ.

(Óêàçàíèå: ðàññìîòðåòü ëèíåéíîå ïðåäñòàâëåíèå ãðóïïû âðàùåíèé êóáà â ïðîñòðàíñòâå ôóíê-
öèé íà ìíîæåñòâå ãðàíåé êóáà.)


