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1. 考慮下述三條微分方程式
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  試問: 

  (1) 當
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，何者會產生週期性振動的解? (4%)
  (2) 當
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  (3) 當
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2. 已知線性微分方程 
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  (1) 試求常數
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為何? (8%)
  (2) 試求此微分方程之通解。 (7%)
3. 試求下述微分方程之通解 
  (1) 
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4. 已知一微分方程式
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  (1) 試求此微分方程的補解
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  (2) 以變數變換，令
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  (3) 試求轉換後微分方程的補解
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  (4) 試求轉換後微分方程的特解
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  (5) 試將
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5. 已知單自由度振動系統其數學表示為 
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，若給定質量   塊 
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 試問: 
(1) 當 
[image: image32.wmf]?
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，此系統會產生共振行為。 (4%)
   (2) 當系統產生共振時，此時其解為何?  (8%)
6. 已知微分方程式 
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   (1) 試以觀察法求一補解
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   (2) 試求其通解。 (7%)  
參考解答: 
1. 考慮下述三條微分方程式

  (a)
[image: image35.wmf]0

)

(

3

)

(

3

)

(

=

-

¢

-

¢

¢

t

y

t

y

t

y

  (b)
[image: image36.wmf]0

)

(

4

)

(

=

+

¢

¢

t

y

t

y

  (c)
[image: image37.wmf]0

)

(

15

)

(

8

)

(

=

+

¢

+

¢

¢

t

y

t

y

t

y


  試問: 

  (1) 當
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  (2) 當
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  (3) 當
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，何者會產生無窮大的解? (4%)  
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  (1) 當
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  (2) 當
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，(c)的解會衰減到零
  (3) 當
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2. 已知線性微分方程 
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  (1) 試求常數
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為何? (8%)
  (2) 試求此微分方程之通解。 (7%) 

  (1) 由補解可知其特徵方程式所得之結果為 
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     故可得其特徵方程為 
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     可反推其齊次微分方程為 
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     故此微分方程為 
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  (2) 由參數變異法可令其特解 
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    通解 
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3. 試求下述微分方程之通解 
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      使用參數變異法來求其特解
      令特解 
[image: image99.wmf]1

2

1

)

(

-

+

=

x

u

x

u

x

y

p


      
[image: image100.wmf]1

2

1

2

1

-

-

-

-

=

-

=

x

x

x

x

W


      
[image: image101.wmf]x

x

x

x

x

W

x

x

x

x

u

ln

2

1

2

ln

ln

0

2

1

3

2

2

1

1

-

-

-

-

-

-

=

-

-

=

-

=

¢

  
[image: image102.wmf])

1

(ln

2

1

1

+

-

=

Þ

x

x

u



[image: image103.wmf]x

x

x

x

W

x

x

x

u

ln

2

1

2

ln

ln

1

0

1

1

2

2

-

=

-

=

=

¢

-

-

-

 
[image: image104.wmf])

ln

(

2

1

2

x

x

x

u

-

-

=

Þ



[image: image105.wmf]\

 
[image: image106.wmf]x

x

x

x

x

x

x

x

x

u

x

u

x

y

p

ln

)

ln

(

2

1

)

1

(ln

2

1

)

(

1

1

2

1

-

=

×

-

-

×

+

-

=

+

=

-

-


通解 
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 由判斷式: 
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4. 已知一微分方程式 
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  (1) 試求此微分方程的補解
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  (2) 以變數變換，令
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  (3) 試求轉換後微分方程的補解
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  (4) 試求轉換後微分方程的特解
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  (5) 試將
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 此為 Euler ODE
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  (4) 由待定係數法，令
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5. 已知單自由度振動系統其數學表示為 
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 試問: 
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   (2) 當系統產生共振時，此時其解為何?  (8%)
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6. 已知微分方程式 
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   (1) 試以觀察法求一補解
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        為一階線性ODE
      積分因子為 
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      同乘積分因子後可得 
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      故可得其另一補解為 
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