
Ïðèìåðû çàäà÷

1. Èñïîëüçóÿ ëîêàëüíóþ òåðåìó Êîøè�Ïèêàðà, äëÿ çàäà÷è Êîøè

ẋ = x4 + 3, x(0) = 0

óêàçàòü ìàêñèìàëüíûé èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ.

2. Íàéòè êàêîé-ëèáî èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ çàäà÷è Êîøè

ẋ = x+
1

2t− 3
; x(0) = 0.

3. Äëÿ çàäà÷è Êîøè
ẋ = tx2 + 1− t2, x(0) = 0

ïðîâåðèòü âûïîëíåíèå óñëîâèé ëîêàëüíîé òåîðåìû Êîøè�Ïèêàðà (â îáëàñòè
(−1, 1)× (−1, 1)).

4. Äàíî óðàâíåíèå ẋ = 2
√
|x|. Ïîñòðîèòü äâà ðàçëè÷íûõ ïðîäîëæåíèÿ åãî ðåøå-

íèÿ x(t) çàäàííîãî ôîðìóëîé

x(t) =


−(t+ 6)2, −8 < t < −6;
0, −6 ≤ t ≤ 4;

(t− 4)2, 4 < t < 7.

5. Íàéòè ïðîäîëæåíèå ðåøåíèÿ y0 = x3, x ∈ (2; 3) óðàâíåíèÿ xy′ = 3y îòëè÷íîå îò
íåãî ñàìîãî.

6. Ïîñòðîèòü íåïðîäîëæàåìîå ðåøåíèå çàäà÷è Êîøè

ẋ = −2x/t, x(1) = 1.

7. Óðàâíåíèå (x − 1)y′ = 5y èìååò ðåøåíèå y0 = |x − 1|5, x ∈ (−2; 5). Êàêèå èç
ñëåäóþùèõ ðåøåíèé áóäóò ïðîäîëæåíèÿìè y0?

• y1 = (x− 1)5, x ∈ (−7; 7).
• y2 = |x− 1|5, x ∈ (−3; 6).
• y3 = |x− 1|5, x ∈ (−3; 4).

Îòâåò îáîñíîâàòü â êàæäîì èç òðåõ ñëó÷àåâ.

8. Ïðèâåñòè ïðèìåð ëèíåéíîãî îäíîðîäíîãî ÄÓ 3-ãî ïîðÿäêà ñ ïîñòîÿííûìè êî-
ýôôèöèåíòàìè. Çàïèñàòü åãî õàðàêòåðèñòè÷åñêîå óðàâíåíèå.

9. Íàéòè âñå çíà÷åíèÿ ïàðàìåòðà k, ïðè êîòîðûõ óðàâíåíèå

y′′ + (k − 4)(xy′′ − yk) = 0

áóäåò ëèíåéíûì.

10. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ y(n) = 0.



11. Íàéòè îáùåå âåùåñòâåííîå ðåøåíèå óðàâíåíèÿ y(4) − y = 0.

12. Ïîñòðîèòü îáùåå (êîìïëåêñíîå) ðåøåíèå ëèíåéíîãî óðàâíåíèÿ ñ ïîñòîÿííûìè
êîìïëåêñíûìè êîýôôèöèåíòàìè

y′′′ − iy′′ = 0,

13. Â êàêîì âèäå ñëåäóåò èñêàòü ÷àñòíîå ðåøåíèå óðàâíåíèÿ y(5) − y = 5t2 exp t?

14. Íàéòè îáùåå âåùåñòâåííîå ðåøåíèå óðàâíåíèÿ

y′′ + 4y′ + 20y = 100x.

15. Íàéòè âñå çíà÷åíèÿ a, äëÿ êîòîðûõ âñå ðåøåíèÿ óðàâíåíèÿ

y′′ − ay′ + y = 0

ñòðåìÿòñÿ ê íóëþ ïðè t→ −∞. Óêàçàíèå: âîñïîëüçîâàòüñÿ òåîðåìîé Âèåòà.

16. Çàïèñàòü ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé (ÔÑÐ) äëÿ óðàâíåíèÿ

y′′ − 5y′ + 6y = 0.

Âû÷èñëèòü îïðåäåëèòåëü Âðîíñêîãî ðåøåíèé èç ÔÑÐ.

17. Ôóíêöèè y = y1(x) è y = y2(x) ÿâëÿåòñÿ ðåøåíèÿìè óðàâíåíèÿ

y′′ + y′ + xy = 0.

Èçâåñòíî çíà÷åíèå îïðåäåëèòåëÿ Âðîíñêîãî ýòèõ ðåøåíèé â íóëå:W (y1, y2)|x=0 =
3. Íàéòè W (y1, y2)|x=2.

18. Ïðèâåñòè ïðèìåð ïðîìåæóòêà, íà êîòîðîì ôóíêöèè f1(x) = |x − 5|, f2(x) = x,
f3(x) = 5 áóäóò ÿâëÿòüñÿ: à) ëèíåéíî íåçàâèñèìûìè; á) ëèíåéíî çàâèñèìûìè.

19. Ôóíêöèÿ y = x2e2x ÿâëÿåòñÿ ðåøåíèåì ëèíåéíîãî îäíîðîäíîãî óðàâíåíèÿ òðå-
òüåãî ïîðÿäêà ñ ïîñòîÿííûìè êîýôôèöèåíòàìè. Âûïèñàòü îáùåå ðåøåíèå ýòîãî
óðàâíåíèÿ.

20. Ôóíêöèÿ y = 3ex + 5e4x ÿâëÿåòñÿ ðåøåíèåì ëèíåéíîãî îäíîðîäíîãî óðàâíåíèÿ
âòîðîãî ïîðÿäêà ñ ïîñòîÿííûìè êîýôôèöèåíòàìè. Íàéòè ýòî óðàâíåíèå.

21. Èçâåñòíî, ÷òî ôóíêöèÿ y(x) = 4 + 3e2x cos 3x ÿâëÿåòñÿ ðåøåíèåì ëèíåéíîãî
îäíîðîäíîãî óðàâíåíèÿ n-ãî ïîðÿäêà ñ ïîñòîÿííûìè êîýôôèöèåíòàìè. Íàé-
òè ìèíèìàëüíî âîçìîæíîå çíà÷åíèå n. Âûïèñàòü ñîîòâåòñòâóþùåå óðàâíåíèå
íàèìåíüøåãî ïîðÿäêà.

22. Íàéòè õîòÿ áû îäíî ðåøåíèå y0(x) 6≡ 0 óðàâíåíèÿ y′′ − 8y′ + 7y = 0 òàêîå, ÷òî
ôóíêöèè y0(x), y1(x) = ex − 3e3x, y2(x) = e3x + e7x áóäóò ëèíåéíî çàâèñèìûìè.

23. Èçâåñòíî, ÷òî îáùåå ðåøåíèå íåêîòîðîãî ëèíåéíîãî óðàâíåíèÿ çàäàíî ôîðìó-
ëîé

y = C1e
(2+3i)x + C2e

(2−3i)x.

Âûäåëèòü âåùåñòâåííûå ðåøåíèÿ ýòîãî óðàâíåíèÿ.

24. Ïîíèçèòü ïîðÿäîê ëèíåéíîãî óðàâíåíèÿ

y′′′ + 2y′′ + 4xy′ − 4y = 0,

çíàÿ ÷àñòíîå ðåøåíèå y1(x) = x.


