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1. y′ = −x+2y

2x−y , y(1) = 1.

�: -u = y
x
, �\�§��xdu

dx
= u3

1−u2 , ©lCþ{��

ux =
1

C
e−

1
2u2 ,

|^Ð�^���C = e−
1
2 ,��y = e

1
2
− x2

2y2 .

2. yy′′ = 2(y′)2.

�: - p = y§K y′′ = pdp
dy
"�\� py dp

dy
= 2p2"p = 0 �k) y = c§p 6= 0 �k) y = −(c1x+ c2)

−1"
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3. x′′ + 2x′ + 5x = cos t.

�: A���1+2i, 1−2i§àg�§�Ï)�c1e
t cos 2t+c2e

t sin 2t,�àg�§�A)�1
5

cos t+ 1
10

sin t"

4. y′′ + x2y′ − ( 2
x2
− x)y = 0§x > 0§®� y = 1

x
���).

�: �,	��)�y, KKdÄ1�ª÷v

y′

x
+

y

x2
= Ce−

x3

3 ,

�Ò´

(xy)′ = Cx2e−
x3

3 ,

N´O�Ñ�5�§�,	��)�y = e−
x3

3

x
"�Ï)ü)��5|Ü"
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�!(10©) �ä¼ê f(x, y) =
√
|y| · sinx ©O3 G1 = [−π, π] × (0,+∞) � G2 = [−π, π] ×

(−∞,+∞) Sé y ´Ä÷vÛÜ Lipschitz ^�§`²nd"

�: f 3 G1 Sé y ��§�é y ÷vÛÜ Lipschitz ^�"
3 (π/4, 0) ∈ G2 ?§f é y �ê�Ã¡§�é y Ø÷vÛÜ Lipschitz ^�"
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n!(10©) y²µ�©�§ x′ = y, y′ = −x3 − y �")´ì?­½�"

�: |^Lyapunov¼ê

V (x, y) =
x4

4
+
y2

2
+ cx3y (1)

≥ x4

4
+
y2

2
− cx6

2
− cy2

2
> 0, (2)

ùpÀJc < 1.

dV

dt
= x3y + y(−x3 − y) + 3cx2y2 + cx3(−x3 − y) = −y2 − cx6 − cx3y ≤ −y2 − cx6 +

c

2
x6 +

cy2

2
< 0

�")´ì?­½�"
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o!(10©) ®� dy
dx

= x+ µy2§y(0) = µ+ 1§¦ ∂y
∂µ
|µ=0"

�: µ = 0§�§�)�y(x) = x2

2
+ 1 �¤È©�§�

y(x) = µ+ 1 +

∫ x

0

s+ µy2ds,

éµ¦��
∂y

∂µ
= 1 +

∫ x

0

y2 + 2yµ
∂y

∂µ
ds,

Pz = ∂y
∂µ

, z÷v�§ dz
dx

= y2 + 2µyz, z(0) = 1, �\µ = 0§�� dz
dx

= (x
2

2
+ 1)2, z(0) = 1§��

z = ∂y
∂µ
|µ=1 = x5

20
+ x3

3
+ x+ 1"
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Ê!(10©) � n× n Ý
¼ê Φ(t) 3 (−∞,+∞) þëY��§� Φ(0) �ü Ý
"y²µ�
3 n×n~êÝ
 A¦� Φ(t) = etA �¿�^�´§é?¿¢ê s, tþk Φ(t+s) = Φ(t)Φ(s)"

�: 7�5w,"ey¿©5µé?¿ s 9 t 6= 0§k

Φ(s+ t)− Φ(s)

t
=

Φ(t)− Φ(0)

t
Φ(s).

� Φ′(s) = Φ′(0)Φ(s)"� A = Φ′(0) =�"
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