
Äîìàøíåå çàäàíèå �11

1. Âû÷èñëèòü ôóíäàìåíòàëüíóþ ãðóïïó ó ñëåäóþùèõ ãðóïï Ëè:

(a) On(C);
(b) Op,q(R).

2. Äîêàçàòü, ÷òî Spin6(R) ' SU4(C) (óêàçàíèå: ðàññìîòðåòü åñòåñòâåííîå äåéñòâèå SU4(C) íà
ïðîñòðàíñòâå

∧2C4 è íàéòè â í¼ì 6-ìåðíîå èíâàðèàíòíîå âåùåñòâåííîå ïîäïðîñòðàíñòâî).

3. Ïóñòü G � îäíîñâÿçíàÿ ãðóïïà Ëè. Äîêàçàòü, ÷òî å¼ êðàòíûå êîììóòàíòû G(k) ÿâëÿþòñÿ
îäíîñâÿçíûìè ïîäãðóïïàìè Ëè.

4. Ââåä¼ì íà îäíîñâÿçíîé íàêðûâàþùåé ãðóïïå Ëè S̃L2(R) ≈ R3 êîîðäèíàòû t, a, b (0 < a < +∞,

−∞ < t, b < +∞) òàê, ÷òî óíèâåðñàëüíîå íàêðûòèå π : S̃L2(R)→ SL2(R) èìååò âèä

π(t, a, b) =

(
c −s
s c

)
·
(
a b
b d

)
,

ãäå c = cos t, s = sin t, ad − b2 = 1. Íàéòè ôîðìóëû äëÿ îïåðàöèé óìíîæåíèÿ è èíâåðñèè íà

S̃L2(R) â ýòèõ êîîðäèíàòàõ.

5. Äîêàçàòü, ÷òî îäíîñâÿçíàÿ íàêðûâàþùàÿ ãðóïïà Ëè ˜Sp2n(R) íå ÿâëÿåòñÿ ëèíåéíîé ãðóïïîé
Ëè.

6. Ðàññìîòðèì ãðóïïó N3(R) âåðõíèõ óíèòðåóãîëüíûõ âåùåñòâåííûõ ìàòðèö ðàçìåðà 3× 3. Äî-
êàçàòü:

(a) [N3(R), N3(R)] � ïîäãðóïïà Ëè, ñîñòîÿùàÿ èç ìàòðèö âèäà

1 0 ∗
0 1 0
0 0 1

.

(b) Z =


1 0 k
0 1 0
0 0 1

∣∣∣∣∣∣ k ∈ Z

 � äèñêðåòíàÿ öåíòðàëüíàÿ ïîäãðóïïà â N3(R).

(c) Â ëþáîì ëèíåéíîì ïðåäñòàâëåíèè ãðóïïû Ëè N3(R) ýëåìåíòû ïîäãðóïïû [N3(R), N3(R)]
çàïèñûâàþòñÿ â ïîäõîäÿùåì áàçèñå âåðõíèìè óíèòðåóãîëüíûìè ìàòðèöàìè.

(d) G = N3(R)/Z íå ÿâëÿåòñÿ ëèíåéíîé ãðóïïîé Ëè.


