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Ïîâòîðåíèå óðàâíåíèÿ ìàëûõ êîëåáàíèé

1. Ðåøèòå çàäà÷ó 39d íà ñòð. 273, íàðèñóéòå ñîîòâåòñòâóþùóþ êðèâóþ Ëèññàæó è
ñðàâíèòå ñ ðèñóíêîì 5.6 íà ñòð. 260.

Ðàçäóòèå

2. Ðàçäóéòå 1) íåëèíåéíûé ôîêóñ, 2) îñîáóþ òî÷êó óðàâíåíèÿ ż = z2, 3) ñåäëîóçåë.

3. Ïðè ïîìîùè ðàçäóòèÿ äîêàæèòå, ÷òî äëÿ íåëèíåéíîãî öåíòðà (âñå ôàçîâûå êðè-
âûå, íà÷èíàþùèåñÿ âáëèçè îñîáîé òî÷êè, çàìêíóòû) ïðåäåë ïåðèîäà ïåðèîäè÷åñêèõ
ðåøåíèé ïðè ñòðåìëåíèè íà÷àëüíîãî ó÷ëîâèÿ ê îñîáîé òî÷êå ðàâåí ïåðèîäó (îí îá-
ùèé) ðåøåíèé äëÿ ëèíåàðèçàöèè ïîëÿ â íàøåé îñîáîé òî÷êå. (Ñì. ðàçäåë 1.2.Ã â
¾Äîï. ãëàâàõ ...¿ Â.È. Àðíîëüäà).

4. Ïðî÷èòàéòå ïðî àëãåáðàè÷åñêîå ðàçäóòèå (σ-ïðîöåññ) â ðàçäåëå 1.2.À â ¾Äîï. ãëà-
âàõ ...¿ Â.È. Àðíîëüäà è ïðîâåäèòå σ-ïðîöåññ äëÿ óðàâíåíèÿ ż = z2.

Êîììóòàòîð âåêòîðíûõ ïîëåé

5. Îïèøèòå âñå âåêòîðíûå ïîëÿ, ñ êîòîðûìè êîììóòèðóåò ïîëå v(x, y) = (x, y).

6. 1) Ïóñòü [v, w] = 0. Íàéäèòå [fv, gw], ãäå f, g ∈ C∞(Rn,R).
2) Ïóñòü âåêòîðíûå ïîëÿ v, w íàõîäÿòñÿ â èíâîëþöèè, à X, Y � èõ ëèíåéíî íåçà-

âèñèìûå â êàæäîé òî÷êå ëèíåéíûå êîìáèíàöèè. Âåðíî ëè, ÷òî X, Y íàõîäÿòñÿ â
èíâîëþöèè?

7. Âåêòîðíûå ïîëÿ ìîæíî èíòåðïðåòèðîâàòü êàê îïåðàòîðû äèôôåðåíöèðîâàíèÿ
ãëàäêèõ ôóíêöèé. Âû÷èñëèòå êîììóòàòîð ýòèõ îïåðàòîðîâ äëÿ v(x) =
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(è ñðàâíèòå ñ êîììóòàòîðîì âåêòîðíûõ ïîëåé).

8. Ïðèäóìàéòå ïðèìåð k-ìåðíîãî ðàñïðåäåëåíèÿ, êîòîðîå íåëüçÿ ãëîáàëüíî çàäàòü
k ëèíåéíî íåçàâèñèìûìè âåêòîðíûìè ïîëÿìè.

9. Ôîðìà ω = dz − xdy çàäàåò â R3 ðàñïðåäåëåíèå äâóìåðíûõ ïëîñêîñòåé (â êàæäîé
òî÷êå áåðåì ÿäðî ñîîòâåòñòâóþùåãî ëèíåéíîãî ôóíêöèîíàëà). Èíòåãðèðóåìî ëè ýòî
ðàñïðåäåëåíèå? (Íà ñåìèíàðå áåç äîêàçàòåëüñòâà îáñóæäàëñÿ êðèòåðèé èíòåãðèðó-
åìîñòè dω ∧ ω = 0, ãåîìåòðè÷åñêîå äîêàçàòåëüñòâî è äîêàçàòåëüñâòî ÷åðåç ïðÿìîå
âû÷èñëåíèå êîììóòàòîðà çàäàþùèõ ðàñïðåäåëåíèå âåêòîðíûõ ïîëåé.)


