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§1.1~�©�§�Ä�Vg

Úî1�½Æ F = ma��Úf,ÏL)º F, a�´§�'
X�\�©�§�½Â.

���©©©���§§§���½½½ÂÂÂ

���©©©���§§§´�¹k��¼ê��ê��§.

��¼ê�gCþ´üCþ��©�§¡�~~~���©©©���§§§.

��¼ê�gCþ´õCþ��©�§¡�   ���©©©���§§§.

�©�§¹k��ê��p�ê¡��©�§����.

`²µ

��§Ì�ùÇ~�©�§,��~�©�§nØ�A^,
{ü0��
 �©�§�¦).
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1. �§
d3y
dx3 +(y5− x6y+1)

dy
dx

= 1,

´ 3�~�©�§.

2. �§

x2 d4x
dt4 +

(
dx
dt

)5

= cosx,

´ 4�~�©�§.

3. Newton1�$Ä½Æ�Ñ��©�§

m
d2x(t)

dt2 = F(x(t),

´ 2�~�©�§,Ù¥ m´�:��þ, F ´ t��âf
3 � x(t)É���^å.
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4. �§
∂ 2u(x,y,z)

∂x2 +
∂ 2u(x,y,z)

∂y2 +
∂ 2u(x,y,z)

∂ z2 = 0,

´ 2� �©�§.

5. �§

∂u(x,y,z)
∂x

+(u+1)
∂u(x,y,z)

∂y
− xyz

∂u(x,y,z)
∂y

= u3,

´ 1� �©�§.
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n�~�©�§���/ª´

F
(

t,x(t),
dx
dt
(t), . . . ,

dnx
dtn (t)

)
= 0, (1)

Ù¥ F ´'uÙCþ�¼ê,� F 7L¹k dnx
dtn .

Ï x'u t� n��ê¹3¼ê F �¥,¤±¡ (1)�
n���ÛÛÛªªª~~~���©©©���§§§ ({¡ n���ÛÛÛªªª���§§§)

.
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±�~^ ẋ, ẍ, x′(t), x′′(t)Ú x(n)(t)L«��¼ê x'ugC
þ t����ê.
~�©�§¥,S.þ~^�m t��gCþ;�~^ y��
ÏCþ, x��gCþ�.

n�www«««~~~���©©©���§§§���/ª´

x(n)(t) = f
(

t,x(t),x′(t), . . . ,x(n−1)(t)
)
, (2)

Ù¥ f ´'uÙCþ�¼ê. ´�,w«~�©�§�±�
¤Ûª~�©�§�/ª.
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�¼ê F ½Â3 Rn+2 ��m�,m«� Ωþ.

½Â3 (t1, t2)þ�¼ê x = φ(t)¡��©�§ (1)�))),X
J

φ(t)3 (t1, t2)þäk n−1�ëY�ê,Ù n��ê�3,�

(
t,φ(t),φ ′(t), . . . ,φ (n)(t)

)
∈Ω,

F
(

t,φ(t),φ ′(t), . . . ,φ (n)(t)
)
≡ 0, t ∈ (t1, t2).

¡ (t1, t2)�)�½½½ÂÂÂ«««mmm. 5µk�U t1 =−∞½ t2 = ∞.
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)�~f:

1. x(t) = e2t, t ∈ (−∞,∞)´���©�§

dx
dt

= 2x

�)

2. x(t) = c1 cos t+ c2 sin t, t ∈ (−∞,∞)´���©�§

d2x
dt2 + x = 0,

�).

5¿: ~ 2¥�§�)¹kü�~ê c1,c2.
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� Λ⊂ Rn ´�m«�, c = (c1, . . . ,cn).

¹k n�~ê�¼ê x = φ(t,c), (t,c) ∈ (t1, t2)×Λ¡��

§ (1)�ÏÏÏ))),XJ
φ ´�§ (1)�),�
n�~ê´?¿�½Õá�,= φ ,φ ′, . . . ,φ (n−1) '

u c1,c2, . . . ,cn � Jacobi1�ª

D(φ ,φ ′, . . . ,φ (n−1))

D(c1,c2, . . . ,cn)
:=

∣∣∣∣∣∣∣∣∣∣∣

∂φ

∂c1

∂φ

∂c2
· · · ∂φ

∂cn
∂φ ′

∂c1

∂φ ′

∂c2
· · · ∂φ ′

∂cn
...

...
. . .

...
∂φ (n−1)

∂c1

∂φ (n−1)

∂c2
· · · ∂φ (n−1)

∂cn

∣∣∣∣∣∣∣∣∣∣∣
6= 0,

Ù¥ (t,c) ∈ (t1, t2)×Λ.

�§ (1)�Ø�¹3Ï)¥�)¡�AAA))).
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~Xµ�©�§
dy
dx

= y2,

kÏ) y =−(x+ c)−1,Ù¥ c´?¿~ê. 5¿ x�����

qw, y = 0�´�§�),�§Ø�¹3Ï)�¥. ¡���§
���A).
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n��©�§ (1)½ (2)÷vÐ©^�

x(t0) = x0, x′(t0) = x1, . . . , x(n−1)(t0) = xn−1, (3)

¡�ÐÐÐ���¯̄̄KKK,Ù¥

t0 ∈ R¡�Ð©�m,

(x0,x1, . . . ,xn−1) ∈ Rn ¡�Ð©�½{¡Ð�.

���¯̄̄µ��o n��©�§Ð�¯K¥�Ð©^�´d n�^
�(½�º
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�Ð©� (x0,x1, . . . ,xn−1)áu�þ¼ê

(φ(t,c),φ ′(t,c), . . . ,φ (n−1)(t,c)), (t,c) ∈ {t0}×Λ

����,Ð�¯K�)�¹3Ï)¥. ù´Ï�|^Û¼
ê�3½n�±)Ñ�A� c0,l
 φ(t,c0)Ò´Ð�¯K

�). ~X y = cex ´�©�§ y′ = y3 Rþ�Ï).§�¹

�§¤k�).

Ï)�7�¹�©�§�¤k). ~X�©�§

dy
dx

= y2,

kÏ) y =−(x+ c)−1,Ù¥ c´?¿~ê. w, y = 0�´
�§�),�§Ø�¹3Ï)�¥.
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1. ���©�§
x′′(t) = g, g ∈ R,

3 t ∈ RþkÏ)

x = φ(t,c1,c2) =
1
2

gt2 + c1t+ c2,

Ù¥ c1 Ú c2 ´?¿~ê.

2. n��©�§

x′′′(t)+ x′′(t)− x′(t)+15x(t) = 0,

3 t ∈ RþkÏ)

x = φ(t,c1,c2,c3) = c1e−3t + c2et cos(2t)+ c3et sin(2t),

Ù¥ c1, c2, c3 ´?¿~ê.

Ü�: þ°�Ï�ÆêÆX 1�ù!�§�oN�ÆSü!~�©�§Ú)�½Â�~f



3. � a(x), b(x)3 (α,β )⊂ RþëY, x0 ∈ (α,β ), y0 ∈ R. K�
��©�§Ð�¯K

dy
dx

= a(x)y+b(x), y(x0) = y0,

3 x ∈ (α,β )þk)

y(x) = e
∫ x

x0
a(s)ds

(
y0 +

∫ x

x0

b(t)e−
∫ t

x0
a(s)dsdt

)
.

4. Ð�¯K
dy
dx

= y
1
3 , y(1) = 0,

3 x ∈ RþkÃ¡õ�)

y(x) =

{
0, x≤ c,

±
(2

3

) 3
2 (x− c)

3
2 , x > c,

Ù¥ c≥ 1´?¿~ê.
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5. �©�§
dy
dx

= y2,

÷vÐ©^� y(1) = 13 (−∞,2)þk) y = (2− x)−1;

÷vÐ©^� y(1) =−13 (0,∞)þk) y =−x−1.

6. Ð�¯K
dy
dx

= 1+ y2, y(0) = 0,

3 (−π

2 ,
π

2 )þk) y = tanx.
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~ 4¥�§mà¼ê3 (x,y)²¡ëY,�3 y = 0Ø��,
Ð�¯KkÃ¡õ�).
���¯̄̄µ�)Ð�¯Kõ)��ÏÛ3º

ù�e!�©�§Ð�¯K)��3���5¯K�JÑî

eÏ).

~ 5Ú 6¥�©�§mà¼ê3 (x,y)²¡þëY��,�
)�½Â«mké��«O.
���¯̄̄µ��o)�½Â«mkXd��«Oº

ù4Æ)ée!�©�§)�òÿÚ�3«m�Vgk�Ð

Ú�@£. Ï�ù
Vg´z3Æ)ÆS�J:"
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