
答 案 4.5 

1．  (1) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

+
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

= −
2

2

3
2

2
1

2
11

4
1

1
)(

t

tt
ecectx tt  

(2) =)(tx
2

2 3
1 2

11 1
6

2 0
t t t t

c e c e
t

⎛ ⎞+ −⎛ ⎞ ⎛ ⎞ ⎜ ⎟+ +⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

(3)  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

12cos
2sin

2sin
2cos

)( 21

t
t

t
c

t
t

ctx

(4) 1 2

1 1
1 1 1 12 2( )
1 1 12 2

2 2

t t t t
t t

x t c e c e e e
t t

− −

⎛ ⎞ ⎛− +⎜ ⎟ ⎜⎛ ⎞ ⎛ ⎞
= + + +⎜ ⎟ ⎜⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠ ⎜ ⎟ ⎜ ⎟+ −⎜ ⎟ ⎜

⎝ ⎠ ⎝
1

⎞
⎟
⎟

+ ⎟
⎠

 

(5) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

= −−

7
1

361
4

2511
1

)(
2

4
2

4
1

tt
tt eee

t
t

cectx  

(6)  
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−=

1

0

cos
sin

cos

sin
cos
sin

0
1

1
)( 321 t

t
t

t
c

t
t
t

cectx t

(7) 

⎟
⎟
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜
⎜
⎜

⎝

⎛

+−

+−

−+

+
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−
= −−

tt

tt

tt

ttt

ee

ee

ee

ececectx

3

3

3

2
3

2
21

4
1

2
1

2_
20
7

6
1

2
20
3

6
1

0
1

1

2
1
1

1
1
1

)(  

(8)  
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

+−
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−= −−−

1

33

0
0
1

0
1

2
2)(

2

32

2

1

t
t

tt
ece

t
cet

t
ctx ttt

2．(1)  ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−−

−−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

−

−

tt

tt
tt

ee
ee

ececx
22

4
1
1

1
3

3

3
2

2
4

1

(2)  ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−

−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= −

t

t
tt

et
te

ececx
)1(

4
1
1

1
4 2

21

(3)  ttt e
t
t

ececx ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−
+−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

)68(
)1312(

2
1

1
2 3

2
2

1



(4) ttt e
t

t
ececx ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛−
+

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

+−

−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

= −

1
3

5
123

5
132

1
1

1
1 5

21  

(5)

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

−−

−−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −

t

t

tt

e

e
ececx

4
3

3
2

4
1

3
1

1
1 2

2
2

1  

(6) 1 2 3

3 4sin 9cos 9sin 4cos 3
1 sin 3cos 3sin cos
2 2sin 7cos 7sin 2cos 2

t t t t t
x c c t t c t t t

t t t t

+ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟= + + + − + −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟+ −⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠t

−

−
 

(7)  tttt e
t

t
t

ecececx −−−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−
−

+
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛−
+

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−
−

+
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−=

2
3
2

1
0

2

2
3
2

0
1

1
3

32
2

1

3．  (1)       
⎪⎩

⎪
⎨
⎧

++=

++=
−

−

13

12
3

2
2

1

3
2

2
1

tt

tt

ececy

ececx

  (2) 

2 2

2 2 3

2 3

1 13 1 2 3 2
15 12 6 3 20

1 13 2 7 1 2
15 12 3 20 6

13 4 1 1
12 3 2 4

t t t t t

t t t t t

t t t t

x e e e e e

y e e e e e

z e e e e

− −

− −

−

⎧ = − + + + + −⎪
⎪
⎪ = + + + − −⎨
⎪
⎪ = − + − +⎪⎩

3

 

4．证明：
dx
dt

dt
dy

dx
dy

=  ))(( ttt eQAyee
dt
dy

dx
dy

+== −−   

所以原方程组化为 )( teQAy
dt
dy

+= 。 

5．解：令 st e= ，则原方程组化为
d 0
d

1

se
x Ax
s

⎛ ⎞
⎜ ⎟

= + ⎜ ⎟
⎜ ⎟
⎝ ⎠

，再求解。 

2 31
1 2

21
2 2

2 3
3 2

1( )
2

1 1( )
2 2
1 1( )
2 2

ccx t c t
t t

cx t c t
t

c

t

x t c t t
t

−⎧ = + − −⎪
⎪
⎪ = + − −⎨
⎪
⎪

= + + −⎪⎩

 



6． 
（1） 
restart: 
eq1:=diff(x(t),t)=x(t)/2-y(t)+t^2; 
eq2:=diff(y(t),t)=x(t)+3*y(t)-t; 
dsolve({eq1,eq2},{x(t),y(t)});      

 := eq1  = 
∂
∂
t ( )x t  −  + 

1
2 ( )x t ( )y t t2  

 := eq2  = 
∂
∂
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（2） 
restart: 
eq1:=diff(x(t),t)=-2*x(t)+exp(-2*t)*cos(t); 
eq2:=diff(y(t),t)=5*x(t)+3*y(t); 
dsolve({eq1,eq2},{x(t),y(t)});      

 := eq1  = 
∂
∂
t ( )x t −  + 2 ( )x t e

( )−2 t
( )cos t  

 := eq2  = 
∂
∂
t ( )y t  + 5 ( )x t 3 ( )y t  
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（3） 
> restart: 
eq1:=diff(x(t),t)=x(t)-2*y(t)+10*cos(t); 
eq2:=diff(y(t),t)=3*x(t)-4*y(t)-5*sin(t); 
dsolve({eq1,eq2},{x(t),y(t)});      

 := eq1  = 
∂
∂
t ( )x t  −  + ( )x t 2 ( )y t 10 ( )cos t  

 := eq2  = 
∂
∂
t ( )y t  −  − 3 ( )x t 4 ( )y t 5 ( )sin t  
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