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Ëèñòîê 6.

Çàäà÷à 1. Êàêèå èç ñëåäóþùèõ âåêòîðíûõ ïîëåé íà ïðÿìîé ìîæíî ïåðåâåñòè äðóã
â äðóãà äèôôåîìîðôèçìîì:

(2 sin x)∂x, (sin2 x)∂x, (sin 2x)∂x?

Çàäà÷à 2. Íàéäèòå âñå äèôôåîìîðôèçìû Rn → Rn, ñîõðàíÿþùèå âåêòîðíîå ïîëå
n∑

i=1

xi∂xi
.

Çàäà÷à 3. Óäàëèì èç åäèíè÷íîé ñôåðû S2, çàäàííîé óðàâíåíèåì x2
1 + x2

2 + x2
3 = 1,

ïîëþñà (0, 0,±1). ÏóñòüX � âåêòîðíîå ïîëå, ñîñòîÿùåå èç âåêòîðîâ åäèíè÷íîé äëèíû,
êàñàòåëüíûõ ê ìåðèäèàíàì â íàïðàâëåíèè ñ ñåâåðà íà þã, à Y � âåêòîðíîå ïîëå,
ñîñòîÿùåå èç âåêòîðîâ åäèíè÷íîé äëèíû, êàñàòåëüíûõ ê ïàðàëëåëÿì â íàïðàâëåíèè
ñ çàïàäà íà âîñòîê. Çàïèøèòå X è Y â ëîêàëüíûõ êîîðäèíàòàõ (øèðîòà, äîëãîòà) è
íàéäèòå êîììóòàòîð [X,Y ].
Çàäà÷à 4. Íàéäèòå âñå âåêòîðíûå ïîëÿ íà Rn, êîììóòèðóþùèå ñ âåêòîðíûì ïîëåì

(a) ∂x1 , (b) ∂x1 + . . .+ ∂xn .
Çàäà÷à 5. Âûïðÿìèòå â îêðåñòíîñòè íóëÿ âåêòîðíîå ïîëå (a) x1∂x1 + (1 + x2)∂x2 ,

(b) (x1 − x2)∂x1 + (x1 + x2 + 1)∂x2 .
Çàäà÷à 6. Îïèøèòå âåêòîðíûå ïîëÿ íà Rn, ôàçîâûå ïîòîêè êîòîðûõ ñîõðàíÿþò

(a) ðàññòîÿíèå, (b) îáúåì. Äîêàæèòå, ÷òî òàêèå âåêòîðíûå ïîëÿ îáðàçóþò àëãåáðó
Ëè îòíîñèòåëüíî êîììóòàòîðà.
Çàäà÷à 7. Ïîñòðîéòå íà ñôåðå S2n+1 âåêòîðíîå ïîëå, êîòîðîå íèãäå íå îáðàùàåòñÿ

â íóëü.
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