
Çàíÿòòÿ 24�25: Âàðiàöiéíå ÷èñëåííÿ

Àóäèòîðíi çàäà÷i

Çíàéòè åêñòðåìàëi òàêèõ ôóíêöiîíàëiâ:

Çàäà÷à 1. I[y(x)] =

0∫
−1

(12xy − (y′)2) dx, y(−1) = 1, y(0) = 0.

Çàäà÷à 2. I[y(x)] =

1∫
−1

((y′)2 − 2xy) dx, y(−1) = −1, y(1) = 1.

Çàäà÷à 3. I[y(x)] =

1∫
0

(y2 + 2(y′)2 + (y′′)2) dx, y(0) = 0, y(1) = 0, y′(0) = 1, y′(1) = − sinh(1).

Çàäà÷à 4. I[y(x)] =

1∫
0

(y + y′′) dx, y(0) = y0, y(1) = y1, y
′(0) = y′0, y

′(1) = y′1.

Çàäà÷à 5. I[y(x)] =

1∫
0

((y′)2 + (y′′)2) dx, y(0) = 0, y(1) = sinh(1), y′(0) = 1, y′(1) = cosh(1).

Çàäà÷à 6. I[y(x), z(x)] =

π/4∫
0

(2z − 4y2 + (y′)2 − (z′)2) dx, y(0) = 0, y(π/4) = 1, z(0) = 0, z(π/4) = 1.

Çàäà÷à 7. I[y(x), z(x)] =

π/2∫
0

((y′)2 + (z′)2 − 2yz) dx, y(0) = 0, y(π/2) = 1, z(0) = 0, z(π/2) = 1.

Äîñëiäèòè íà åêñòðåìóì ôóíêöiîíàëè:

Çàäà÷à 8. I[y(x)] =

1∫
0

((y′)3 + y′) dx, y(0) = 0, y(1) = 2.

Çàäà÷à 9. I[y(x), z(x)] =

1∫
0

((y′)2 + (z′)2) dx, y(0) = 0, y(1) = 1, z(0) = 0, z(1) = 2.

Äîìàøí¹ çàâäàííÿ

Çíàéòè åêñòðåìàëi òàêèõ ôóíêöiîíàëiâ:

Çàäà÷à 10. I[y(x)] =

1∫
0

√
y · (1 + (y′)2) dx, y(0) = y(1) = 1/

√
2.

Çàäà÷à 11. I[y(x)] =

1∫
−1

((y′)2 − 2xy) dx, y(−1) = −1, y(1) = 1.

Çàäà÷à 12. I[y(x)] =

0∫
−1

(240y − (y′′′)2) dx, y(−1) = 1, y(0) = 0, y′(−1) = −4.5, y′(0) = 0, y′′(−1) = 16,

y′′(0) = 0.



Çàäà÷à 13. I[y(x)] =

b∫
a

((y′)2 + y · y′′) dx, y(a) = A1, y(b) = B1, y
′(a) = A2, y

′(b) = B2.

Çàäà÷à 14. I[y(x)] = 1
2

1∫
0

(y′′)2 dx, y(0) = 0, y(1) = 1, y′(0) = 0, y′(1) = 1.

Çàäà÷à 15. I[y(x), z(x)] =

1∫
−1

(2xy − (y′)2 + (z′)3/3) dx, y(1) = 0, y(−1) = 2, z(1) = 1, z(−1) = −1.

Çàäà÷à 16. I[y(x), z(x)] =

1∫
0

((y′)2 + (z′)2 + 2y) dx, y(0) = 1, y(1) = 3/2, z(0) = 0, z(1) = 1.

Äîñëiäèòè íà åêñòðåìóì ôóíêöiîíàëè:

Çàäà÷à 17. I[y(x)] =

1∫
0

(y + 2x+ (y′)2/2) dx, y(0) = y′(0) = 0.

Çàäà÷à 18. I[y(x), z(x)] =

1∫
0

((y′)2 + (z′)2 + 4z) dx, y(0) = 0, y(1) = 1, z(0) = 0, z(1) = 0.


