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Ëèñòîê 12

Ïðåäñòàâëåíèÿ sl2

1. Ïóñòü ρ : sl2 → gl(V ) � íåïðèâîäèìîå ïðåäñòàâëåíèå àëãåáðû sl2. Äî-
êàæèòå, ÷òî îïåðàòîð ρ(e)ρ(f)+ρ(f)ρ(e)+ 1

2ρ(h)
2 äåéñòâóåò óìíîæåíèåì

íà ñêàëÿð.

Óêàçàíèå: äîêàæèòå, ÷òî ýòîò îïåðàòîð ÿâëÿåòñÿ ýíäîìîðôèçìîì ïðåä-

ñòàâëåíèÿ ρ.

2. Äîêàæèòå, ÷òî ñèììåòðè÷åñêàÿ ñòåïåíü Sk(V ) äâóìåðíîãî íåïðèâî-

äèìîãî ïðåäñòàâëåíèÿ V àëãåáðû Ëè sl2 ÿâëåòñÿ íåïðèâîäèìûì ïðåä-

ñòàâëåíèåì. Ïîñòðîéòå ñîáñòâåííûé îòíîñèòåëüíî îïåðàòîðà h áàçèñ â

Sk(V ). Âû÷èñëèòå ÿâíî äåéñòâèå îïåðàòîðîâ f è e â ýòîì áàçèñå.

3. Âû÷èñëèòå äåéñòâèå îïåðàòîðà èç çàäà÷è 1 â ïðåäñòàâëåíèè Sk(V ).

4. Ïîñòðîéòå áåñêîíå÷íîìåðíîå íåðàçëîæèìîå ïðèâîäèìîå ïðåäñòàâëå-

íèå àëãåáðû Ëè sl2.

5. Ðàçëîæèòå òåíçîðíûå êâàäðàò è êóá äâóìåðíîãî íåïðèâîäèìîãî ïðåä-

ñòàâëåíèÿ sl2 íà íåïðèâîäèìûå ïîäïðåäñòàâëåíèÿ.

6. Ðàññìîòðèì ñëåäóþùèé áàçèñ àëãåáðû Ëè so3:

Jx =

0 0 0
0 0 −1
0 1 0

 , Jy =

 0 0 1
0 0 0
−1 0 0

 , Jz =

0 −1 0
1 0 0
0 0 0

 .

Âû÷èñëèòå êîììóòàòîðû ìåæäó ýòèìè ìàòðèöàìè. Èñïîëüçóÿ èçîìîð-

ôèçì sl2 ' so3, çàïèøèòå îáðàç âûðàæåíèÿ ef + fe + 1
2h

2 ÷åðåç Jx, Jy,
Jz.
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