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ò���©�§
dy
dx

= f (x,y),

¥�gCþ xÚÏCþ yw¤é��,K�±�¤é¡/ªµ

f (x,y)dx−dy = 0.

�Äé¡/ª����©�§

P(x,y)dx+Q(x,y)dy = 0, (1)

Ù¥ P(x,y)Ú Q(x,y)3m«� Ω⊂ R2 ¥ëY.
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�§ (1)¡�TTT������§§§½������©©©���§§§,XJ

�3 Ωþ���¼ê Φ(x,y)¦�

dΦ(x,y) = P(x,y)dx+Q(x,y)dy, (x,y) ∈Ω.

d�¡ Φ(x,y) = c (c�?¿~ê)´�§ (1)�ÏÏÏÈÈÈ©©©.

ÚÚÚ���ÆÆÆ)))***			µ(1)´T��§��d^�´�oº

(Øé{üµ�du�3��¼ê Φ(x,y)¦�

Φx(x,y) = P(x,y), Φy(x,y) = Q(x,y), (x,y) ∈Ω,

Ù¥ Φx Ú Φy ©OL« Φ'u xÚ y� �ê.
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·K 3

e Φ(x,y) = c (c�?¿~ê)´�§ (1)3 ΩS�ÏÏÏÈÈÈ©©©,
K Φ(x,y) = c�)��=�§´ (1)3 Ω¥�).
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éu c ∈ R,�
y = u(x), x ∈ I

´¼ê�§

Φ(x,y) = c

�). Kk
Φ(x,u(x))≡ c, x ∈ I.

éþª�©�

0≡ dΦ(x,u(x)) =
dΦ(x,u(x))

dx
dx = (Φx(x,u(x))+Φy(x,u(x)u′(x))dx

= Φx(x,u(x))dx+Φy(x,u(x))du(x),

= y = u(x), x ∈ I,´�§

P(x,y)dx+Q(x,y)dy = 0,

= (1)�).
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©©©ÛÛÛÚÚÚ���µXÛy²��¼ê÷X)´~êº

�

y = u(x), x ∈ I ½ x = v(y), y ∈ J

´�§ (1)3 ΩS�). Ø��Äcö, y
Φ(x,u(x)), x ∈ I ð�u��~ê.

¯¢þ,Ï Φ(x,y)3 ΩS��,¤±

dΦ

dx
(x,u(x)) = Φx(x,u(x))+Φy(x,u(x))u′(x)

= P(x,u(x))+Q(x,u(x))u′(x)≡ 0, x ∈ I.

ùÒy²
÷X�§ (1)3 ΩS�?�) Φ(x,y)Ñ�~�.
·Ky..
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XÛ�½�§ (1)´T��§º

XJ (1)´T�,XÛ¦ÏÈ©º

½n 4 (T��§��½)

� P(x,y), Q(x,y)9�� �ê Py(x,y), Qx(x,y)3Ý/«
� R⊂ R2 þëY.K (1)´T��§��=�

Py(x,y) = Qx(x,y), (x,y) ∈ R. (2)
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yyy: 777���555. db�,�3 Rþ���¼ê Φ(x,y)¦�

Φx(x,y) = P(x,y), Φy(x,y) = Q(x,y), (x,y) ∈ R.

�k

Py(x,y) = Φxy(x,y), Qx(x,y) = Φyx(x,y), (x,y) ∈ R,

Ù¥ Φxy =
∂ 2Φ(x,y)

∂x∂y
, Φyx =

∂ 2Φ(x,y)
∂y∂x

.

db� Φxy(x,y)Ú Φyx(x,y)3 RþëY,¤±

Φxy(x,y) = Φyx(x,y), (x,y) ∈ R.

l

Py(x,y) = Qx(x,y), (x,y) ∈ R.
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¿¿¿©©©555. ?� (x0,y0) ∈ R. -

Φ(x,y) =
∫ x

x0

P(s,y)ds+
∫ y

y0

Q(x0, t)dt. (3)

K Φx = P(x,y). Ï Py(x,y) = Qx(x,y),¤±

Φy(x,y)=
∫ x

x0

Py(s,y)ds+Q(x0,y)=
∫ x

x0

Qx(s,y)ds+Q(x0,y)=Q(x,y).

y..
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Xº

3üëÏ«� Rþ,3^� (2)e,�È©

Φ(x,y) =
∫ (x,y)

(x0,y0)
Pdx+Qdy,

���È©´»Ã'.Ïd3¦ Φ(x,y)�,�±À�¦O�
¦þ{ü�Ð©: (x0,y0)Úl (x0,y0)� (x,y)�´uO�
�´». 'X�kl (x0,y0)� (x,y0),2l (x,y0)� (x,y)�
´»��ÏÈ©

Φ(x,y) =
∫ x

x0

P(s,y0)ds+
∫ y

y0

Q(x, t)dt.

½n 4¥�Ý/«� R�±´?ÛüëÏ�à«�.
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�½�§

(yex +2ex + y2)dx+(ex +2xy)dy = 0,

´Ä´T��§. XJ´T��§,¦ÙÏÈ©.
))): -

P = yex +2ex + y2, Q = ex +2xy.

Kk

Py = Qx = ex +2y.

��T��§.
� (0,0)�Ð©:,À�´» (0,0)−→ (x,0)Ú (x,0)−→ (x,y).
KkÏÈ©

Φ(x,y) =
∫ x

0
P(s,0)ds+

∫ y

0
Q(x, t)dt = 2ex + exy+ xy2−2.
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dy
dx

= a(x), a ∈ C0(I), I = (α,β )

): ò�§�¤é¡/ª

a(x)dx−dy = 0,

§´T��§,½Â�´ Ω = I×R. ?� (x0,0) ∈ I×R,é?
¿ (x,y) ∈ I×R. KkÏÈ©

Φ(x,y) =
∫ x

x0

a(s)ds−
∫ y

0
ds =

∫ x

x0

a(s)ds− y.

¤±��§�¤k)´

y =
∫ x

x0

a(s)ds+ c,

Ù¥ c´?¿~ê.
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x
dy
dx

=−y+a(x), a ∈ C0(I), 0 6∈ I = (α,β ), r ∈ R

Ú

dy
dx

=−ry+a(x), a ∈ C0(I), I = (α,β ), r ∈ R

): ??

XJÓÆk,�,���]�`²�§

dy
dx

=−ry+a(x), a ∈ C0(I), I = (α,β ), r ∈ R

�¢SA^.
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X

(
exy+ y2 cosx

)
dx+(ex +2ysinx+ y)dy

= (exydx+ exdy)+
(
y2 cosxdx+2ysinxdy

)
+ ydy

= d(exy)+d(y2 sinx)+d
(

1
2

y2
)
.

Ü�: þ°�Ï�ÆêÆX 1nù!Ð�È©{µT��§



T��§��§|L«:

e�©�§

P(x,y)dx+Q(x,y)dy = 0, (x,y) ∈Ω⊂ R2, (4)

´T��§,=�3��¼ê Φ(x,y)¦�

dΦ(x,y) = P(x,y)dx+Q(x,y)dy

K�©�§ (4)�±�d/�¤ü��©�§|

dx
dt

=−∂Φ

∂y
,

dy
dt

=
∂Φ

∂x
. (5)

ù��§¡���gdÝ�HamiltonXÚ.
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?�Úg�: T��§3AÛþk�o¿Â?

éuT��§ (4)��d�§| (5). - xt(x0,y0),yt(x0,y0),
t ∈ I ´�§| (5)÷vÐ©^�

x(t0) = x0, y(t0) = y0

�). Ké ∀V ⊂Ω,

Vt = {(x,y) ∈Ω| x = xt(x0,y0),y = yt(x0,y0),(x0,y0) ∈ V}

�¡È� V �¡È�Ó.
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xdy− ydx = 0
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