國立臺灣海洋大學河海工程學系2023工程數學(一) 期末考參考解答
系級：                   學號：                   姓名：           
1. 設A, B, C是n階方陣。若
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4. 已知
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8. 利用Gram-Schmidt正交化法，試由向量組
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  (1) 
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  (2) 試由Cayley-Hamilton定理求
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  (4) 試將A化為Jordan form，即
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  (5) 試以Jordan form法計算
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10. 給方程式 
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試問: (1) 其轉換矩陣為何? (6%) 

     (2) 此方程代表何種圓錐曲線? (2%) 

     (3) 
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11. 試解: 
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參考解答: 
1. 設A, B, C是n階方陣。若
[image: image46.wmf]I

ABC

=

，判斷下列各式是否正確。並對正確的式

  子給與證明。 (10%)
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2. 試求 
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3. 已知
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8. 利用Gram-Schmidt正交化法，試由向量組
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9. 已知
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10. 給方程式 
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試問: (1) 其轉換矩陣為何? (6%) 

     (2) 此方程代表何種圓錐曲線? (2%) 
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  (2) 此為雙曲線
  (3) 
[image: image215.wmf]Q

 
[image: image216.wmf]0

,

0

2

1

<

>

l

l


     
[image: image217.wmf]\

 
[image: image218.wmf]2

2

2

1

2

1

12

x

x

x

x

Q

+

-

=

 為不定型二次式

11. 試解: 
[image: image219.wmf]î

í

ì

+

-

=

+

-

¢

¢

+

=

-

+

¢

¢

t

y

y

y

t

y

y

y

sin

2

10

4

2

sin

3

10

3

3

2

1

2

2

1

1

 且 
[image: image220.wmf]0

)

0

(

)

0

(

)

0

(

)

0

(

2

1

2

1

=

¢

=

¢

=

=

y

y

y

y

。  

                                                            (10%)
  
[image: image221.wmf]î

í

ì

+

-

=

+

-

¢

¢

+

=

-

+

¢

¢

t

y

y

y

t

y

y

y

sin

2

10

4

2

sin

3

10

3

3

2

1

2

2

1

1

  
[image: image222.wmf]þ

ý

ü

î

í

ì

+

-

+

+

þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

-

-

=

þ

ý

ü

î

í

ì

¢

¢

¢

¢

Þ

t

t

y

y

y

y

sin

2

10

sin

3

10

4

2

3

3

2

1

2

1

 

                             
[image: image223.wmf]z

Ax

y

+

=

¢

¢

Þ


   
[image: image224.wmf]0

)

det(

=

-

I

A

l

 
[image: image225.wmf]0

6

7

4

2

3

3

2

=

+

+

=

-

-

-

-

Þ

l

l

l

l

 
[image: image226.wmf]6

or

1

-

-

=

Þ

l


   當
[image: image227.wmf]1

-

=

l

  
[image: image228.wmf]þ

ý

ü

î

í

ì

=

þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

-

-

Þ

0

0

3

2

3

2

2

1

x

x

 
[image: image229.wmf]þ

ý

ü

î

í

ì

=

þ

ý

ü

î

í

ì

=

Þ

2

3

2

1

1

x

x

x


當
[image: image230.wmf]6

-

=

l

  
[image: image231.wmf]þ

ý

ü

î

í

ì

=

þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

Þ

0

0

2

2

3

3

2

1

x

x

 
[image: image232.wmf]þ

ý

ü

î

í

ì

-

=

þ

ý

ü

î

í

ì

=

Þ

1

1

2

1

2

x

x

x



[image: image233.wmf]\

 
[image: image234.wmf]ú

û

ù

ê

ë

é

-

-

=

6

0

0

1

D

, 
[image: image235.wmf]ú

û

ù

ê

ë

é

-

=

1

2

1

3

S

 
[image: image236.wmf]ú

û

ù

ê

ë

é

-

=

Þ

-

3

2

1

1

5

1

1

S



[image: image237.wmf]\

 
[image: image238.wmf]1

-

=

SDS

A


令 
[image: image239.wmf]y

S

y

=

  
[image: image240.wmf]z

y

AS

dt

y

d

S

+

=

Þ

2

2

 
[image: image241.wmf]z

S

y

AS

S

dt

y

d

1

1

2

2

-

-

+

=

Þ



[image: image242.wmf]\



 EMBED Equation.3  [image: image243.wmf]
[image: image244.wmf]þ

ý

ü

î

í

ì

+

-

+

ú

û

ù

ê

ë

é

-

+

þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

-

-

=

þ

ý

ü

î

í

ì

¢

¢

¢

¢

t

t

y

y

y

y

sin

2

10

sin

3

10

3

2

1

1

5

1

6

0

0

1

2

1

2

1

 
 
[image: image245.wmf]î

í

ì

-

-

=

¢

¢

+

-

=

¢

¢

Þ

10

6

sin

2

2

1

1

y

y

t

y

y

   
[image: image246.wmf]î

í

ì

-

=

+

¢

¢

=

+

¢

¢

Þ

10

6

sin

2

2

1

1

y

y

t

y

y


                    
[image: image247.wmf]ï

î

ï

í

ì

-

+

=

-

+

=

Þ

3

5

6

sin

6

cos

cos

2

1

sin

cos

4

3

2

2

1

1

t

c

t

c

y

t

t

t

c

t

c

y


  
[image: image248.wmf]þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

-

=

þ

ý

ü

î

í

ì

2

1

2

1

1

2

1

3

y

y

y

y

 


[image: image249.wmf]þ

ý

ü

î

í

ì

+

-

=

þ

ý

ü

î

í

ì

Þ

2

1

2

1

2

1

2

3

y

y

y

y

y

y



 EMBED Equation.3  [image: image250.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

-

+

+

-

-

-

+

=

3

5

6

sin

6

cos

cos

sin

2

cos

2

3

5

6

sin

6

cos

cos

2

3

sin

3

cos

3

4

3

2

1

4

3

2

1

t

c

t

c

t

t

t

c

t

c

t

c

t

c

t

t

t

c

t

c


    
[image: image251.wmf]þ

ý

ü

î

í

ì

=

ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

-

=

þ

ý

ü

î

í

ì

0

0

3

5

2

3

5

3

)

0

(

)

0

(

3

1

3

1

2

1

c

c

c

c

y

y

  
[image: image252.wmf]3

5

,

0

3

1

=

=

Þ

c

c


   
[image: image253.wmf]þ

ý

ü

î

í

ì

=

ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

-

-

-

=

þ

ý

ü

î

í

ì

¢

¢

0

0

6

1

2

6

2

3

3

)

0

(

)

0

(

4

2

4

2

2

1

c

c

c

c

y

y

  
[image: image254.wmf]0

,

2

1

4

2

=

=

Þ

c

c


    
[image: image255.wmf]\


[image: image256.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

-

+

-

-

=

þ

ý

ü

î

í

ì

3

5

6

cos

3

5

cos

sin

3

5

6

cos

3

5

cos

2

3

sin

2

3

2

1

t

t

t

t

t

t

t

t

y

y















Filename: EMI-2023-finals.doc ~ by Y. T. Lee                              December 27, 2023

_1765008258.unknown

_1765010592.unknown

_1765096749.unknown

_1765096951.unknown

_1765097252.unknown

_1765098238.unknown

_1765098517.unknown

_1765098876.unknown

_1765099042.unknown

_1765098477.unknown

_1765097999.unknown

_1765098036.unknown

_1765097311.unknown

_1765096992.unknown

_1765097019.unknown

_1765097034.unknown

_1765096976.unknown

_1765096812.unknown

_1765096858.unknown

_1765096917.unknown

_1765096813.unknown

_1765096772.unknown

_1765096781.unknown

_1765096811.unknown

_1765096024.unknown

_1765096125.unknown

_1765096624.unknown

_1765096726.unknown

_1765096187.unknown

_1765096207.unknown

_1765096238.unknown

_1765096184.unknown

_1765096105.unknown

_1765096124.unknown

_1765029024.unknown

_1765029891.unknown

_1765030492.unknown

_1765030629.unknown

_1765095978.unknown

_1765030634.unknown

_1765030572.unknown

_1765030613.unknown

_1765030500.unknown

_1765030124.unknown

_1765030477.unknown

_1765029908.unknown

_1765030020.unknown

_1765029438.unknown

_1765029702.unknown

_1765029870.unknown

_1765029445.unknown

_1765029422.unknown

_1765010642.unknown

_1765010871.unknown

_1765010962.unknown

_1765011118.unknown

_1765010951.unknown

_1765010690.unknown

_1765010622.unknown

_1765010631.unknown

_1765010603.unknown

_1765009680.unknown

_1765009789.unknown

_1765010280.unknown

_1765010543.unknown

_1765010550.unknown

_1765010324.unknown

_1765009812.unknown

_1765009856.unknown

_1765009918.unknown

_1765009801.unknown

_1765009742.unknown

_1765009775.unknown

_1765009780.unknown

_1765009750.unknown

_1765009722.unknown

_1765009729.unknown

_1765009710.unknown

_1765008943.unknown

_1765009545.unknown

_1765009602.unknown

_1765009553.unknown

_1765009601.unknown

_1765008947.unknown

_1765008971.unknown

_1765008602.unknown

_1765008940.unknown

_1765008391.unknown

_1764535357.unknown

_1765005031.unknown

_1765005257.unknown

_1765005969.unknown

_1765007064.unknown

_1765007744.unknown

_1765007909.unknown

_1765008201.unknown

_1765008252.unknown

_1765007935.unknown

_1765007945.unknown

_1765007893.unknown

_1765007905.unknown

_1765007754.unknown

_1765007092.unknown

_1765007150.unknown

_1765007710.unknown

_1765007731.unknown

_1765007158.unknown

_1765007101.unknown

_1765007075.unknown

_1765006349.unknown

_1765006453.unknown

_1765006466.unknown

_1765006359.unknown

_1765006077.unknown

_1765006323.unknown

_1765006036.unknown

_1765006071.unknown

_1765005980.unknown

_1765005531.unknown

_1765005545.unknown

_1765005613.unknown

_1765005959.unknown

_1765005601.unknown

_1765005605.unknown

_1765005593.unknown

_1765005538.unknown

_1765005286.unknown

_1765005396.unknown

_1765005417.unknown

_1765005390.unknown

_1765005276.unknown

_1765005099.unknown

_1765005163.unknown

_1765005193.unknown

_1765005221.unknown

_1765005183.unknown

_1765005119.unknown

_1765005152.unknown

_1765005111.unknown

_1765005069.unknown

_1765005087.unknown

_1765005075.unknown

_1765005061.unknown

_1765004087.unknown

_1765004993.unknown

_1765005026.unknown

_1765004982.unknown

_1765003280.unknown

_1765004001.unknown

_1765003292.unknown

_1764535409.unknown

_1764535674.unknown

_1764535735.unknown

_1764535629.unknown

_1764535379.unknown

_1764532761.unknown

_1764533148.unknown

_1764535288.unknown

_1764535304.unknown

_1764535305.unknown

_1764535303.unknown

_1764535266.unknown

_1764535276.unknown

_1764533182.unknown

_1764533202.unknown

_1764535036.unknown

_1764533174.unknown

_1764533017.unknown

_1764533103.unknown

_1764533132.unknown

_1764533082.unknown

_1764532802.unknown

_1764532986.unknown

_1764532801.unknown

_1732703148.unknown

_1764531161.unknown

_1764532734.unknown

_1764532753.unknown

_1764531643.unknown

_1764531800.unknown

_1764532679.unknown

_1764532689.unknown

_1764531653.unknown

_1764531175.unknown

_1764531525.unknown

_1764531218.unknown

_1764531174.unknown

_1732709275.unknown

_1733035878.unknown

_1733035951.unknown

_1733041321.unknown

_1764531092.unknown

_1733040245.unknown

_1733035926.unknown

_1732710803.unknown

_1733035819.unknown

_1732709703.unknown

_1732709706.unknown

_1732705187.unknown

_1732709009.unknown

_1732709236.unknown

_1732705192.unknown

_1732703158.unknown

_1732703177.unknown

_1577035140.unknown

_1608538807.unknown

_1608539216.unknown

_1672471284.unknown

_1732359984.unknown

_1608539404.unknown

_1608539119.unknown

_1577035783.unknown

_1608534808.unknown

_1577035629.unknown

_1545239565.unknown

_1577032123.unknown

_1545239661.unknown

_1513428866.unknown

_1513431081.unknown

_1513428879.unknown

_1482222460.unknown

_1513428849.unknown

_1482222678.unknown

_1482222157.unknown

_1482220922.unknown

