
Âàðèàíò I.

Çàäà÷à 1. Êàêèå íåïðèâîäèìûå ïðåäñòàâëåíèÿ è ñ êàêèìè êðàòíîñòÿìè âõîäÿò â ðàçëîæå-
íèå íà íåïðèâîäèìûå òåíçîðíîãî êâàäðàòà 3-ìåðíîãî ñèìïëèöèàëüíîãî ïðåäñòàâëåíèÿ çíàêî-
ïåðåìåííîé ãðóïïû A4?

Çàäà÷à 2. Íàïîìíèì, ÷òî ãðóïïà äèýäðà D4 (ãðóïïà ñèììåòðèé êâàäðàòà) èçîìîðôíà ãðóï-
ïå, çàäàííîé îáðàçóþùèìè a, b è ñîîòíîøåíèÿìè a2 = b4 = e, ab = b−1a.

(a) Â òåðìèíàõ ýòèõ îáðàçóþùèõ îïèøèòå êîììóòàíò ãðóïïû D4;
(b) íàéäèòå âñå îäíîìåðíûå ïðåäñòàâëåíèÿ;
(c) ïåðå÷èñëèòå êëàññû ñîïðÿæåííîñòè, âûðàçèâ èõ ýëåìåíòû ÷åðåç îáðàçóþùèå;
(d) íàéäèòå ñïèñîê ðàçìåðíîñòåé íåïðèâîäèìûõ ïðåäñòàâëåíèé;
(e) âû÷èñëèòå òàáëèöó õàðàêòåðîâ;
(f) äëÿ âñåõ ïàð íåïðèâîäèìûõ ïðåäñòàâëåíèé ãðóïïû D4 íàïèøèòå ðàçëîæåíèå íà íåïðè-

âîäèìûå òåíçîðíîãî ïðîèçâåäåíèÿ ýòèõ ïðåäñòàâëåíèé;
(g) ðàçëîæèòå íà íåïðèâîäèìûå êâàçèðåãóëÿðíîå ïðåäñòàâëåíèå, ïðîèñõîäÿùèå èç äåé-

ñòâèÿ D4 íà ìíîæåñòâå ñåðåäèí ñòîðîí êâàäðàòà.

Âàðèàíò II.

Çàäà÷à 1. Êàêèå íåïðèâîäèìûå ïðåäñòàâëåíèÿ è ñ êàêèìè êðàòíîñòÿìè âõîäÿò â ðàçëîæå-
íèå íà íåïðèâîäèìûå òåíçîðíîãî êóáà 2-ìåðíîãî ñèìïëèöèàëüíîãî ïðåäñòàâëåíèÿ ñèììåòðè÷å-
ñêîé ãðóïïû S3?

Çàäà÷à 2. Íàïîìíèì, ÷òî ãðóïïà Ãàìèëüòîíà Q8 ñîñòîèò èç 8 ýëåìåíòîâ ±1,±i,±j,±k òåëà
êâàòåðíèîíîâ H, â êîòîðîì óìíîæåíèå çàäàíî óñëîâèÿìè i2 = j2 = k2 = ijk = −1.

(a) Îïèøèòå êîììóòàíò ãðóïïû Ãàìèëüòîíà;
(b) íàéäèòå âñå îäíîìåðíûå ïðåäñòàâëåíèÿ;
(c) ïåðå÷èñëèòå êëàññû ñîïðÿæåííîñòè;
(d) íàéäèòå ðàçìåðíîñòè âñåõ íåïðèâîäèìûõ ïðåäñòàâëåíèé;
(e) âû÷èñëèòå òàáëèöó õàðàêòåðîâ;
(f) äëÿ âñåõ ïàð íåïðèâîäèìûõ ïðåäñòàâëåíèé ãðóïïû Ãàìèëüòîíà íàïèøèòå ðàçëîæåíèå

íà íåïðèâîäèìûå èõ òåíçîðíîãî ïðîèçâåäåíèÿ;
(g) ðàçëîæèòå íà íåïðèâîäèìûå êâàçèðåãóëÿðíîå ïðåäñòàâëåíèå, ïðîèñõîäÿùèå èç ëåâîãî

äåéñòâèÿ Q8 íà ñâîåé ôàêòîðãðóïïå ïî Z(Q8) = {±1}.


