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Çàäà÷à 1. Ââîäÿ íîâûå ïåðåìåííûå u = 1/y2 è t = x ïðåîáðàçóéòå óðàâíåíèå

y′ + 2xy = 2x3y3

ê óðàâíåíèþ íà ôóíêöèþ u(t) è ðåøèòå åãî.

Çàäà÷à 2. Ââîäÿ íîâûå ïåðåìåííûå t = x− y è u = x+ y ïðåîáðàçóéòå óðàâíåíèå

2y′′ + (x+ y)(1− y′)3 = 0

ê óðàâíåíèþ íà ôóíêöèþ u(t) è ðåøèòå åãî.

Çàäà÷à 3. Ââîäÿ íîâûå ïåðåìåííûå x = u+ t, xy = t ïðåîáðàçóéòå óðàâíåíèå

xy′′ + (2− 4x)y′ − 4y = 0

ê óðàâíåíèþ íà ôóíêöèþ u(t) è ðåøèòå åãî.

Çàäà÷à 4. Ïóñòü ôóíêöèÿ b(x, y) êâàçèîäíîðîäíà ñòåïåíè n ñ âåñàìè α è β, òî åñòü

b(eατx, eβτy) = enτb(x, y).

Äîêàæèòå, ÷òî ïîëå íàïðàâëåíèé óðàâíåíèÿ y′ = b(x, y) íà îáëàñòè

{(x, y) : x > 0, y > 0}

èíâàðèàíòíî îòíîñèòåëüíî ãðóïïû ïðåîáðàçîâàíèé gτ (x, y) = (eατx, eβτy) òîãäà è òîëüêî

òîãäà, êîãäà n = β − α.

Çàäà÷à 5. Ïóñòü â óñëîâèÿõ ïðåäûäóùåé çàäà÷è n = β − α. Íàéäèòå çàìåíó, êîòîðàÿ

ïðåîáðàçóåò óðàâíåíèå y′ = b(x, y) â óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè. Â êàêèõ

êîîðäèíàòàõ ðàçäåëÿþòñÿ ïåðåìåííûå â óðàâíåíèè y′ = xy2 + x3y3?

Çàäà÷à 6. 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 7. Íàéäèòå âñå âåêòîðíûå ïîëÿ íà ïëîñêîñòè, êîòîðûå êîììóòèðóþò ñ ïîëåì:

(a) ∂
∂x
, (b) 2 ∂

∂x
− ∂

∂y
.
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