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�5�©�§
dy
dx

+p(x)y = q(x), (1)

Ù¥ p(x), q(x)3m«m (α,β )þëY

� q(x)≡ 0�,¡ (1)����555àààggg���§§§.

� q(x) 6≡ 0�,¡ (1)����555���àààggg���§§§.

555µµµ�5�©�§3¢S)¹¥�þ/^�,'X RL£´>6
�§

L
dI
dt
(t)+RI(t) = E(t),

Ò´�5�©�§,Ù¥

L´>a, R´>{

I(t)´>´�>6, E(t)´>
�>Ø.
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Äk|^Cþ©l{¦�5àg�§

dy
dx

+p(x)y = 0, (2)

�Ï)

y = ce−
∫

p(x)dx, Ù¥ c´?¿~ê.

Ùgò?¿~ê c�¤'u x�¼ê c(x)�

y(x) = c(x)e−
∫

p(x)dx,

¿ò y(x)�\�§ (1),ÏLz{�

c′(x)e−
∫

p(x)dx = q(x).
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¤±

c(x) =
∫

q(x)e
∫

p(x)dxdx+ c, Ù¥ c´?¿~ê.

��5�àg�§ (1)�Ï)�

y = e−
∫

p(x)dx
(

c+
∫

q(x)e
∫

p(x)dxdx
)
,

Ù¥ c´?¿~ê.

���{{{ééé'''µÁ'�ü«�{¦)�5�©�§�`�º

¯̄̄KKKµ�5�©�§Ï)�úª´^Ø½È©L«"
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éu x0 ∈ (α,β ),�5�©�§ (1)÷vÐ©^�

y(x0) = y0

�)�

y = e−
∫ x

x0
p(s)ds

(
y0 +

∫ x

x0

q(t)e
∫ t

x0
p(s)dsdt

)
, x ∈ (α,β ).

�5�§ (1)�Ï)��^½È©5L«

y = ce−
∫ x

x0
p(s)ds

+
∫ x

x0

q(t)e
∫ t

x p(s)dsdt,

Ù¥ x0 ∈ (α,β )´?¿�½�:, c´?¿~ê.

ggg���µlÏ)�±���5�©�§)�=
?�Ú�&Eº
Ü�:þ°�Ï�ÆêÆX 18ù!�5�©�§~êC´{���Ûª�§ 1



�5�©�§)�5�

dþãÏ)ÚÐ�¯K)�L�ª,N´��

·K 9

�5àg�§ (2)�)½öð�u"½öðØ�u";

�5�§ (1)�)3 p(x), q(x)ëY�«m (α,β )þ�3�

ëY;

�5àg�§ (2))�?¿�5|ÜE´ (2)�);

�5àg�§ (2)�)��àg�§ (1)�)�ÚE
´ (1)�);

�5�§ (1)ü�)��´ (2)�);

�5�©�§ (1)�Ð�¯K�)�3��.
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~~~ 1: � a > 0, f (x)´ëY� 2π ±Ï¼ê,¦�©�§

dy
dx

+ay = f (x), (3)

�±Ï).
))): �§ (3)�Ï)�

y(x) = ce−ax +
∫ x

0
f (s)ea(s−x)ds. (4)

Äky²: y(x)´ 2π ±Ï) ⇐⇒ y(2π) = y(0).

7�5´w,.
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¿©5. -
z(x) = y(x+2π).

K

dz
dx

(x) =
dy
dx

(x+2π) =−ay(x+2π)+ f (x+2π) =−az(x)+ f (x).

ùÒy²
 z(x)�´�§ (3)�).
q z(0) = y(2π) = y(0),d�5�§Ð�¯K)���5�

y(x+2π) = z(x) = y(x).

¤±�é±Ï)§�Ié÷v y(2π) = y(0)�)"
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dÏ)�L�ª,l y(2π) = y(0))�

c =
1

e2aπ −1

∫ 2π

0
f (s)easds.

��§ (3)k���±Ï)

y(x) =
1

e2aπ −1
×(∫ 2π

0
f (s)ea(s−x)ds+

∫ x

0
f (s)ea(2π+s−x)ds−

∫ x

0
f (s)ea(s−x)ds

)
=

1
e2aπ −1

∫ x+2π

x
f (s)ea(s−x)ds.
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~K 2 � f (x)3 [0,∞)þëY,� lim
x→∞

f (x) = b ∈ R. ¦y

(a) � a > 0�,�§ (3), i.e.

dy
dx

+ay = f (x),

�¤k)� x→ ∞��4�Ñ´ b
a .

(b) � a < 0�,�§ (3)�k��)� x→ ∞��4�´ b
a .

yyy:
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(a)d�§ (3)Ï)�L�ª (4), i.e

y(x) = ce−ax +
∫ x

0
f (s)ea(s−x)ds.

�§ (3)�?�) y(x)3 [0,∞)þëY��.¤±k

lim
x→∞

y(x) = lim
x→∞

eaxy(x)
eax = lim

x→∞

y′(x)+ay(x)
a

= lim
x→∞

f (x)
a

=
b
a
,

Ù¥

1���ª^
 Hospital{K,

1n��ª^� y(x)´�§ (3)�).
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(b)� a < 0�,db��È©
∫

∞

0 f (s)easdsÂñ. 3Ï) (4)¥,-

c = c0−
∫

∞

0
f (s)easds.

KÏ)�±�¤

y(x) = e−ax
(

c0 +
∫ x

∞

f (s)easds
)
.

¤±d Hospital{K��

lim
x→∞

y(x) = lim
x→∞

c0 +
∫ x

∞
f (s)easds

eax =


b
a
, c0 = 0,

∞(−∞), c0 6= 0.

l
� a < 0��§ (3)�k)

y(x) =
∫ x

∞

f (s)ea(s−x)ds

� x→ ∞��4�´
b
a

.
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xy′ = y+ x,

�Ï),¿¦Ñ)� x→ 0��4�.
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ggg���&&&¢¢¢KKKµ

~ 1¥§XJ a < 0½ a = 0´Äk±Ï)?

~ 2¥§�O4��3§��¦ f (x)ëYk.§¯�±�
�)�=
5�?

������µµµSK� 13, 15, 17, 19 (�5�§~êC´{Ü©)
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�Ä��Ûª�§

F
(

x,y,
dy
dx

)
= 0. (5)

�¦)�{.

¯̄̄KKKµÛª�©�§XÛ¦)ºU^w«�§��{¦)íº
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1. y�)Ñ��§

��§ (5)��¤

y = f (x,p), p =
dy
dx

, (6)

Ù¥ f (x,p)ëY��.

ò p��#�ÏCþ,é�§ (6)ü>'u x¦�,�� p'
u x��ê�w«�§

(fx(x,p)−p)dx+ fp(x,p)dp = 0. (7)

e�§ (7)kÏ) p = u(x,c),K�§ (6)kÏ)

y = f (x,u(x,c)), Ù¥ c´?¿~ê.

éA)kaq�(Ø.
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e�§ (7)kÏ) x = v(p,c),K�§ (6)k¹ëê p�Ï)

x = v(p,c),
y = f (v(p,c),p),

Ù¥ c´?¿~ê.

éA)kaq�(Ø.

rrrNNN555¿¿¿���¯̄̄KKKµ

ØUé y′(x) = u(x,c)¦È©�� y,Ï�ù���� yØ�
½´��§�).

e¡ Clairaut�§�~fò`²ù�:.

T¯K3{{{333ÆÆÆ)))¥ÑN´Ñy�
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~~~ 1: ¦) Clairaut�§

y = xp+ f (p), p =
dy
dx

, f ′′(p) 6= 0.

))): é Clairaut�§ü>'u x¦��

(x+ f ′(p))
dp
dx

= 0.

d dp
dx = 0�� Clairaut�§�Ï)

y = cx+ f (c),

Ù¥ c´?¿~ê. 5¿: Clairaut�§�Ï)d�x���
¤.

d x+ f ′(p) = 0�� Clairaut�§�A)

x =−f ′(p), y = xp+ f (p),

Ù¥ p´ëê.
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?�Ú/,Ï f ′′(p) 6= 0,$^Û¼ê�3½nl

x =−f ′(p)

)Ñ

p = ω(x).

K Clairaut�§�A)��¤

y = xω(x)+ f (ω(x)). (8)

ggg���: Clairaut�§3~�©�§Ä:nØ¥Ók­��/ "

Clairaut�§�A)�Ï)�'XXÛº
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Clairaut�§�A)�Ï)�'XXeµ

L Clairaut�§A)þ?�:���´Ï)¥��^��.
¯¢þ,� (x0,y(x0))´A) (8)þ�?�:,K
k y′(x0) = ω(x0). ¤±A)L (x0,y(x0))����§�

y− y(x0) = ω(x0)(x− x0),

=

y = c0x+ f (c0), c0 = ω(x0).

A) (8)ØU^Ï)L«,Ï� ω(x)Ø´~ê. ¯¢þ,
l x+ f ′(ω(x))≡ 0�

ω
′(x) =− 1

f ′′(ω(x))
6= 0.

þãü:`² Clairaut�§A)éA�È©­�þ?�:Ñ
kÏ)¥��^È©­�ÏL,�üö3T:��.
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Clairaut�§´{IêÆ[ Alexis Clairautu 1734cÚ\�.

Alexis Clairaut (3 May 1713–17 May 1765) was a prominent
French mathematician, astronomer, and geophysicist.

His paper procured his admission into the French
Academy of Sciences in 1731, although he was below the
legal age as he was only eighteen.
He was elected a Fellow of the Royal Society of London in
1737.

AO´3U©Æ�ïÄ�¡�Ñ
#Ñ��zµ

He obtained an ingenious approximate solution of the
problem of the three bodies
In 1750 he gained the prize of theSt Petersburg Academy
for his essay ThWorie de la lune
In 1759 he calculated the perihelion(CF:) of Halley’s
comet.
and so on

Clairaut seek to make his pleasures into his day to day work, he
lost rest, health, and finally life at the age of fifty-two."
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?Ø+g�: 3 Clairaut�§¥

ÏL f (x)�·�À��±��A)�=
�U�AÛ/G?
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