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1. (1) 試以unit step function之組合來表示下圖
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2. 試求下列
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3. 試求下列
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4. 已知
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6. 試以拉普拉斯轉換法求解下述方程式。 (30%)
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7. 試求解下述聯立微分方程組 (10%)
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拉普拉斯轉換 :  
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第一平移定理: 
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第二平移定理: 
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尺度變換: 
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微分函數的拉普拉斯轉換: 
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積分函數的拉普拉斯轉換: 
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拉普拉斯轉換的微分: 
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拉普拉斯轉換的積分: 
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摺積: 
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參考解答 :
1. (1) 試以unit step function之組合，寫出下圖
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2. 試求下列
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3. 試求下列
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4. 已知
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  可知此為週期函數且週期
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5. 若
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6. 試以拉普拉斯轉換法求解下述方程式。 (30%)
  (1) 
[image: image73.wmf]t

t

d

y

t

t

y

t

ò

-

-

=

¢

0

)

(

sin

1

)

(

 且 
[image: image74.wmf]0

)

0

(

=

y

 

  (2) 
[image: image75.wmf]t

t

t

d

t

y

t

t

y

t

ò

-

+

-

=

0

)

sin(

)

(

sin

1

)

(


  (3) 
[image: image76.wmf])

2

(

)

(

2

)

(

3

)

(

-

=

+

¢

+

¢

¢

t

t

y

t

y

t

y

d

 且 
[image: image77.wmf]0

)

0

(

)

0

(

=

=

¢

y

y


  (1) 
[image: image78.wmf]]

)

(

sin

1

[

)]

(

[

0

t

t

d

y

t

t

y

t

ò

-

-

=

¢

L

L


   
[image: image79.wmf])

(

1

1

1

1

)

0

(

)

(

2

s

Y

s

s

s

y

s

sY

-

+

-

=

-

Þ


   
[image: image80.wmf]1

1

1

)

(

1

2

2

+

-

=

+

Þ

s

s

s

Y

s

s


   
[image: image81.wmf]2

2

2

)

1

(

1

1

)

(

+

-

+

=

Þ

s

s

s

s

Y


  
[image: image82.wmf]t

t

t

s

Y

t

y

-

sin

2

1

sin

)]

(

[

)

(

1

-

=

=

Þ

L


  (2) 
[image: image83.wmf]]

)

sin(

)

(

sin

1

[

)]

(

[

0

t

t

t

d

t

y

t

t

y

t

ò

-

-

-

=

L

L


    
[image: image84.wmf])

(

1

1

1

1

1

)

(

2

2

s

Y

s

s

s

s

Y

+

+

+

-

=

Þ


    
[image: image85.wmf]1

1

1

)

(

1

2

2

2

+

-

=

+

Þ

s

s

s

Y

s

s


    
[image: image86.wmf]2

3

2

1

1

)

(

s

s

s

s

Y

-

+

=

Þ


    
[image: image87.wmf]2

1

2

1

1

)]

(

[

)

(

t

t

s

Y

t

y

-

+

-

=

=

Þ

L


  (3) 
[image: image88.wmf])]

2

(

[

]

2

)

(

3

)

(

[

-

=

+

¢

+

¢

¢

t

t

y

t

y

d

L

L


   
[image: image89.wmf]s

e

s

Y

y

s

sY

y

sy

s

Y

s

2

2

)

(

2

)]

0

(

)

(

[

3

)]

0

(

)

0

(

)

(

[

-

=

+

-

+

¢

-

-

Þ


又 
[image: image90.wmf]0

)

0

(

)

0

(

=

=

¢

y

y



[image: image91.wmf]\


[image: image92.wmf]s

e

s

Y

s

sY

s

Y

s

2

2

)

(

2

)

(

3

)

(

-

=

+

+



[image: image93.wmf]]

2

1

1

1

[

2

3

)

(

2

2

2

+

-

+

=

+

+

=

Þ

-

-

s

s

e

s

s

e

s

Y

s

s



[image: image94.wmf]\


[image: image95.wmf])

2

(

]

[

)]

(

[

)

(

)

2

(

2

)

2

(

1

-

-

=

=

-

-

-

-

t

u

e

e

s

Y

t

y

t

t

-

L


7. 試求解下述聯立微分方程組 (10%)
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  由拉普拉斯轉換可得
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