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2.1 Cþ�©l�§

���§§§///ªªªµµµ
dy

dx
= h(x)g(y) (2.1)

ÙÙÙ¥¥¥h(x), g(x)������AAA«««mmmþþþ���ëëëYYY¼¼¼êêê"""

1. eeeg(y0) = 0§§§KKKy = y0´́́~~~êêê)))"""

2. eeeg(y) 6= 0§§§���CCC���z =
∫ 1

g(y)
dy§§§KKK

dz

dx
=

dz

dy
· dy

dx
=

1
g(y)

· h(x)g(y) = h(x).

z =
∫

h(x)dx + C,

ÙÙÙ¥¥¥C���???¿¿¿~~~êêê"""
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2.1 Cþ�©l�§

������§§§���ÛÛÛªªªÏÏÏ)))µµµ ∫
1

g(y)
dy =

∫
h(x)dx + C.

¦¦¦)))ÚÚÚ½½½µµµ

(i) ¦¦¦~~~êêê)))§§§)))g(y0) = 0.

(ii) ©©©lllCCCþþþµµµ
1

g(y)
dy = h(x)dx.

ÏÏÏ)))µµµ
∫ 1

g(y)
dy =

∫
h(x)dx + C§§§C���???¿¿¿~~~êêê"""

(iii) ���ÑÑÑ���§§§���¤¤¤kkk)))"""

555µµµ ØØØ½½½ÈÈÈ©©©
∫

f(x)���¿¿¿ÂÂÂ¶¶¶~~~êêêC.
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2.1 Cþ�©l�§

~~~2.1 )))���§§§
dy

dx
= 3x2y.

))): y = 0´́́~~~êêê)))"""

©©©lllCCCþþþµµµ
1
y
dy = 3x2dx.

ÈÈÈ©©©: `n|y| = x3 + C1, ÙÙÙ¥¥¥C1���???¿¿¿~~~êêê"""

���§§§���ÏÏÏ)))���µµµ

y = Cex3
,

ÙÙÙ¥¥¥C���???¿¿¿~~~êêê"""
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2.1 Cþ�©l�§

~~~2.2 )))���§§§µµµ
dy

dx
= y2 − 4§§§¿¿¿¦¦¦���§§§©©©OOO÷÷÷vvvÐÐÐ©©©^̂̂

���y(0) = −2ÚÚÚy(0) = 0���)))"""

))) y = ±2���~~~êêê)))"""

1
y2 − 4

dy = dx,
1
4

[
1

y − 2
− 1

y + 2

]
dy = dx,

`n|y − 2
y + 2

| = 4x + C1, y = 2 · 1 + Ce4x

1− Ce4x
.

���§§§���¤¤¤kkk)))���µµµy = ±2999y = 2 · 1 + Ce4x

1− Ce4x
.
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2.1 Cþ�©l�§

÷÷÷vvvy(0) = −2)))���µµµy = −2.

òòòy(0) = 0���\\\ÏÏÏ)))LLL���ªªª§§§¦¦¦���C = −1"""

���÷÷÷vvvy(0) = 0)))���µµµ

y = 2 · 1− e4x

1 + e4x
.

xxxããã£££C = −1, C = 1¤¤¤
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2.1 Cþ�©l�§

~~~2.3 £££1¤¤¤¦¦¦)))ÐÐÐ���¯̄̄KKKµµµ
dy

dx
= xy

1
2 , y(0) = 0.

£££2¤¤¤¦¦¦þþþããã���§§§÷÷÷vvvy(a) = 0, a > 0���)))§§§ÙÙÙ¥¥¥a´́́���~~~êêê"""

y = 0´́́)))"""

y−
1
2 dy = xdx, y = (

1
4
x2 + C)2§§§ÙÙÙ¥¥¥C���???¿¿¿~~~êêê"""

£££
1
4
x2 + C ≥ 0¤¤¤

y = 0, y =
1
16

x4´́́÷÷÷vvv^̂̂������üüü���)))"""

´́́ÄÄÄ���kkkÙÙÙ§§§)))÷÷÷vvv^̂̂���ººº
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2.1 Cþ�©l�§

y =


0, x < a

(x2 − a2)2

16
, x ≥ a.

, ∀a > 0

y =


(x2 − b2)2

16
, x ≤ b

0, x > b
, ∀b < 0.

555µµµÐÐÐ���¯̄̄KKK���)))���UUUØØØ������"""
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2.2 àg�§

~~~µµµ
dy

dx
=

2xy

x2 − y2
.

àààggg���§§§���///ªªªµµµ
dy

dx
= g(

y

x
). (2.2)

))){{{µµµ---u =
y

x
§§§KKK

dy

dx
= u + x

du

dx
.

���§§§zzz���CCCþþþ���©©©lll���§§§µµµ

u + x
du

dx
= g(u).
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2.2 àg�§

üüü«««àààggg���§§§���aaa...µµµ

aaa...Iµµµ
dy

dx
=

M(x, y)
N(x, y)

,

ÙÙÙ¥¥¥M(x, y)ÚÚÚN(x, y)ÑÑÑ´́́xÚÚÚy���ÓÓÓggg£££mggg¤¤¤àààggg¼¼¼êêê§§§===

M(tx, ty) = tmM(x, y), N(tx, ty) = tmN(x, y), ∀t > 0.

dy

dx
=

M(x, x · y

x
)

N(x, x · y

x
))

=
M(1,

y

x
)

N(1,
y

x
)
.
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2.2 àg�§

aaa...IIµµµ
dy

dx
= f(x, y),

ÙÙÙ¥¥¥f(x, y)´́́xÚÚÚy���"""gggàààggg¼¼¼êêê§§§===

f(tx, ty) = f(x, y), ∀t > 0.

dy

dx
= f(x, y) = f(x, x · y

x
) = f(1,

y

x
).
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2.2 àg�§

~~~2.4 )))���§§§µµµ
dy

dx
=

y +
√

x2 + y2

x
.

dy

dx
=

y

x
+ σ

√
1 + (

y

x
)2

σ =

 1, x > 0

−1, x < 0

ÏÏÏ)))µµµy =
C

2
x2 − 1

2C
§§§ C���???¿¿¿ØØØ���"""���~~~êêê"""
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2.3 �z�àg�§��§

���§§§///ªªªµµµ
dy

dx
= f

(
ax + by + c

a1x + b1y + c1

)
ÙÙÙ¥¥¥a, b, c, a1, b1, c1ÑÑÑ´́́~~~êêê"""

���///1. c = c1 = 0§§§àààggg���§§§"""

���///2. c2 + c2
1 6= 0§§§���∆ =

∣∣∣∣∣∣ a b

a1 b1

∣∣∣∣∣∣ 6= 0.

���CCCþþþOOO���µµµx = ξ + α, y = η + β.

���§§§zzz���àààggg���§§§µµµ
dη

dξ
= f

(
aξ + bη

a1ξ + b1η

)
.

α, β÷÷÷vvv���§§§|||  aα + bβ + c = 0

a1α + b1β + c1 = 0
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2.3 �z�àg�§��§

���///2333AAAÛÛÛþþþ������uuuòòò���III���:::²²²£££���üüü^̂̂������������������:::

þþþ"""

���///3. c2 + c2
1 6= 0§§§���∆ =

∣∣∣∣∣∣ a b

a1 b1

∣∣∣∣∣∣ = 0.

∃λ ∈ R, a1 = λa, b1 = λb.

dy

dx
= f

(
ax + by + c

λ(ax + by) + c1

)
.

���CCC���µµµz = ax + by§§§KKK���§§§zzz���CCCþþþ���©©©lll���///ªªª

dz

dx
= a + bf

(
z + c

λz + c1

)
.
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2.3 �z�àg�§��§

���///4.
dy

dx
= f(ax + by + c).

���CCC���µµµz = ax + by + c§§§KKKzzz���

dz

dx
= a + bf(z).

~~~2.5 )))���§§§:
dy

dx
=
−x + y + 2
x + y − 4

.

ÏÏÏ))): (x− 3)2 + (y − 1)2 = Ce
−2 arctan

y − 1
x− 3 ,

C���???¿¿¿~~~êêê.
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2.3 �z�àg�§��§

~~~2.6 )))���§§§:
dy

dx
= sin2(x− y).

���CCC���: z = x− y§§§KKK

dz

dx
= cos2 z.

ÏÏÏ)))µµµtan(x− y) = x + c, y = x + kπ +
1
2
π.

������: P11: 1(1); P13: 1(2), 1(3); P15: 1(2), 1(4).
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