
1, y2 − 4 x2 + x y = c , 8 x − y x y − H2 y + x x yL y' = 0
Sol :

d

dx
 Hy2 − 4 x2 + x y = c L

2 yy' − 8 x + x y Hy + x y'L = 0
8 x − y x y − H2 y + x x yL y' = 0

所以y2 − 4 x2 + x y = c為8x − y x y − H2 y + x x yL y' = 0 的解

2, Hx2 − 4L y' = y + 3
Sol :

Hx2 − 4L 
dy

dx
= y + 3

‡
dy

y + 3
= ‡

dx

Hx2 − 4L = ‡
i

k
jjjjjj

−1
4

Hx + 2L +

1
4

Hx − 2L
y

{
zzzzzz dx

ln » y + 3 » =
−1

4
 Hln » x + 2 » −ln » x − 2 »L + c

ln » y + 3 » = ln
ƒƒƒƒƒƒƒƒƒ

x − 2

x + 2

ƒƒƒƒƒƒƒƒƒ
1
4 +c

y = c i
k
jj x − 2

x + 2
y
{
zz

1
4

− 3

y = k i
k
jj x − 2

x + 2
y
{
zz

1
4

− 3

3, y − xy' = 0
Sol :

HaL
M = y , N = −x
∂ M

∂ y
= 1 ≠

∂ N

∂ x
= −1

故不為正合

HbL
μ HxL y − μ HxL x y' = 0
∂ M

∂ y
= μ ,

∂ N

∂ x
= −μ' x − μ

μ = −x μ' − μ

2 μ = −x 
dμ

dx

‡
−1

2 μ
 dμ = ‡

1

x
 dx

−1

2
 ln

ƒƒƒƒƒƒƒƒƒ
μ
ƒƒƒƒƒƒƒƒƒ

= ln » x »

μ = x−2

HcL
integrate factor η Hx, yL = xa yb

xa yb HyL − xa yb Hx y'L = 0
xa yb+1 − xa+1 yb y' = 0
M = xa yb+1 , N = −xa+1 yb

∂ M

∂ y
= Hb + 1L xa yb ,

∂ N

∂ x
= −Ha + 1L xa yb

Hb + 1L xa yb = −Ha + 1L xa yb

a + b = −2
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4, y' =
3 x + y − 1

6 x + 2 y − 3
Sol :

y' =

3 x+y−1
3

6 x+2 y−3
3

set u =
3 x + y

3
y' = 3 u' − 3

3 u' − 3 =
u − 1

3

2 u − 1

9 u' =
3 u − 1

2 u − 1
+ 9

u' =
21 u − 10

18 u − 9
du

dx
=

21 u − 10

18 u − 9

‡
18 u − 9

21 u − 10
 du = ‡ dx

‡
i

k
jjjjjj

6

7
−

3
7

21 u − 10

y

{
zzzzzz du = x + c

6

7
 u −

1

49
 ln

ƒƒƒƒƒƒƒƒƒ
21 u − 10

ƒƒƒƒƒƒƒƒƒ
= x + c

−7 x + 14 y − ln » 21 x + 7 y − 10 » = c1

5, x y' = −y + x2 y2

Sol :

y' +
1

x
 y = x y2

set u = y−1 y' = −u−2 u'

−u−2 u' +
1

x
 u−1 = x u−2

u' −
1

x
 u = −x

integrate factor

I = Ÿ −1
x  dx = x−1

Iu = ‡ Hx−1 ∗ −xL dx = −x + c

u = −x2 + cx

y =
1

−x2 + cx

6, y' = −
y2

x
+

2 y

x
Sol :

y' −
2 y

x
= −

y2

x
set u = y−1 y' = −u−2 u'

−u−2 u' −
2

x
 u−1 = −

1

x
 u−2

u' +
2

x
 u =

1

x
integrate factor

I = Ÿ 2
x  dx = x2

Iu = ‡ i
k
jjx2 ∗

1

x
y
{
zz dx =

1

2
 x2 + c
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u =
1

2
+ cx−2

y =
1

1
2

+ cx−2
=

2

2 + kx−2

7,
1

2
 x2 + y2 = c

Sol :

y2 =
−1

2
 x2 + c

2 yy1 ' = −x

y1 ' =
−x

2 y
y1 ' ∗ y2 ' = −1

y2 ' =
2 y

x
dy

dx
=

2 y

x
ln » y » = ln » x2 » +c
y = Ax2
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