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2.9 [ ][ ][ ]

9 0
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11 5

135 9 36
7 10 6 0

315 307 128
1 2 8 2

102 56 59
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195 69 1

A B C

− 
−   − −    = − − −    −       − −  

− 
−  
  = − − −  − −
    − − −  

 

 

1512 900 810 270

464 5300 310 410

1602 200 942 360

1418 2100 620 130

− − 
 − − =
 − −
 − −  

 

 [ ][ ][ ]( )
− − 

 − − =
 − − −
 −  

1512 464 1602 1418

900 5300 200 2100

810 310 942 620

270 410 360 130

T
A B C  (1) 
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− − 
   − −   = −    − − −  −   −  

T T TC B A  
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  − −  =   − − − 
 −  
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270 410 360 130

− − 
 − − =
 − − −
 −  

 (2) 

 From Eqs. (1) and (2), we can see that 

 [ ][ ][ ]( ) [ ] [ ] [ ]T T T TA B C C B A=  



9
© 2022 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.

 
© 2012 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

 

9

2.10 

5 7 3 40 10 25 5 7 3

7 8 4 10 15 12 7 8 4

3 4 9 25 12 30 3 4 9

195 119 119 5 7 3 1,451 889 2,132

300 2 199 7 8 4 889 2,912 2,683

385 198 393 3 4 9 2,132 2,683 5,484

T

− − − −     
     = = − − −     
     − − −     

− − − −     
     = − − = −     
    − − − −     

C B AB


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2.11 
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T

− 
  − − −    = =     − − − −   
 − −  

− − − 
  − − − −  = =  − − − 
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2.14 
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2.15 [ ][ ]
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2.16 
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2.18 [ ]
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2.19 [ ][ ]
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2.20 

0.28 0.96 0 0 0.28 0.96 0 0 1 0 0 0

0.96 0.28 0 0 0.96 0.28 0 0 0 1 0 0

0 0 0.28 0.96 0 0 0.28 0.96 0 0 1 0

0 0 0.96 0.28 0 0 0.96 0.28 0 0 0 1

T

− − −     
     − − −     = =
     − − −
     − − −          

AA  

 Thus, A is orthogonal. 

 

0.28 0.96 0 0 0.28 0.96 0 0

0.96 0.28 0 0 0.96 0.28 0 0

0 0 0.28 0.96 0 0 0.28 0.96

0 0 0.96 0.28 0 0 0.96 0.28

1 0.5376 0 0

0.5376 1 0 0

0 0 1 0.5376

0 0 0.5376 1

T

− −   
   − −   =
   − −
   − −      

− 
 − =
 −
 −  

BB

 

 Thus, B is not orthogonal. 
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2.21 

2 3 1 18

9 5 3 18

4 7 8 53

− − 
 − 
 − 

 

 

1 1.5 0.5 9

0 8.5 7.5 63

0 13 10 89

− − 
 − − 
 − 

 

 

1 0 0.82353 2.1176

0 1 0.88235 7.4118

0 0 1.4706 7.3529

− 
 − 
 − 

 

 

1 0 0 2

0 1 0 3

0 0 1 5

− 
 
 
 − 

 

 Thus, 1 2 32 3 5x x x= − = = −   
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2.22 

20 9 15 354

9 16 5 275

15 5 18 307

− 
 − − − 
 − 

 

 

1 0.45 0.75 17.7

0 11.95 1.75 115.7

0 1.75 6.75 41.5

− 
 − 
  

 

 

1 0 0.8159 13.343

0 1 0.14644 9.682

0 0 6.4937 58.444

 
 − 
  

 

 

1 0 0 6

0 1 0 11

0 0 1 9

 
 − 
  

 

 Thus, 9116 321 =−== xxx   
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2.23 

4 2 3 37.2

3 5 1 7.2

1 4 2 30.3

− 
 − − 
 − 

 

 

1 0.5 0.75 9.3

0 6.5 3.25 35.1

0 3.5 1.25 21

− 
 − − 
 − 

 

 

1 0 0.5 6.6

0 1 0.5 5.4

0 0 0.5 2.1

 
 − − 
 − 

 

 

1 0 0 8.7

0 1 0 7.5

0 0 1 4.2

 
 − 
 − 

 

 Thus, 2.45.77.8 321 −=−== xxx   
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2.24 

6 15 24 40 190.9
15 9 13 0 69.8
24 13 8 11 96.3
40 0 11 5 119.35

− 
 − 
 − − − −
 − 

 

 

1 2.5 4 6.6667 31.817
0 28.5 47 100 407.45
0 47 88 149 667.3
0 100 149 261.67 1153.3

− 
 − − − 
 −
 − − − 

 

 

1 0 0.12281 2.1053 3.9246
0 1 1.6491 3.5088 14.296
0 0 10.491 15.912 4.6351
0 0 15.912 89.211 276.33

1 0 0 2.2915 3.9788
0 1 0 6.01 15.025
0 0 1 1.5167 0.4418
0 0 0 113.35 283.36

1 0 0 0 1.75
0 1 0 0 0
0 0 1 0 3.35
0 0 0 1 2.

− − 
 − 
 − − −
 − 

− − 
 
 
 
 
 

−
5

 
 
 
 
 
 

 

 Thus, 1 2 3 41.75, 0, 3.35, 2.5x x x x= = = − =  
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2.25 

2 5 8 11 39
10 7 4 1 127

3 9 5 6 58
1 4 2 9 14

− 
 − 
 − −
 − − − 

 

 

1 2.5 4 5.5 19.5
0 32 36 56 68
0 1.5 17 10.5 116.5
0 1.5 6 3.5 33.5

− 
 − − − 
 
 − − − 

 

 

1 0 1.1875 1.125 14.188
0 1 1.125 1.75 2.125
0 0 18.688 13.125 119.69
0 0 7.6875 0.875 36.688

 
 − − − 
 
 − − 

 

  

1 0 0 0.29097 6.5819
0 1 0 0.95987 5.0803
0 0 1 0.70234 6.4047
0 0 0 6.2742 12.548

1 0 0 0 6
0 1 0 0 7
0 0 1 0 5
0 0 0 1 2

 
 − 
 
 
 

 
 
 
 
 
 

 

 Thus, 1 2 3 46, 7, 5, 2x x x x= = = =  
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2.27 

5 3 4 1 0 0

3 8 2 0 1 0

4 2 7 0 0 1

− 
 − 
 − − 

 

 

1 0.6 0.8 0.2 0 0

0 6.2 0.4 0.6 1 0

0 0.4 3.8 0.8 0 1

− 
 − 
  

 

 

1 0 0.83871 0.25806 0.096774 0

0 1 0.064516 0.096774 0.16129 0

0 0 3.7742 0.83871 0.064516 1

− − 
 − 
 − 

 

 

1 0 0 0.44444 0.11111 0.22222

0 1 0 0.11111 0.16239 0.017094

0 0 1 0.22222 0.017094 0.26496

− 
 − − 
 − 

 

 Thus, 

 

0.44444 0.11111 0.22222

0.11111 0.16239 0.017094

0.22222 0.017094 0.26496

−

− 
 = − − 
 − 

1A  
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2.28 

6 4 1 1 0 0

1 9 3 0 1 0

4 2 5 0 0 1

− 
 − 
  

 

 

1 0.66667 0.16667 0.16667 0 0

0 8.3333 3.1667 0.16667 1 0

0 4.6667 4.3333 0.66667 0 1

− 
 
 
 − 

 

 

1 0 0.42 0.18 0.08 0

0 1 0.38 0.02 0.12 0

0 0 2.56 0.76 0.56 1

 
 
 
 − − 

 

 

1 0 0 0.30469 0.17188 0.16406

0 1 0 0.13281 0.20313 0.14844

0 0 1 0.29688 0.21875 0.39063

− 
 − 
 − − 

 

 Thus, 

 

0.30469 0.17188 0.16406

0.13281 0.20313 0.14844

0.29688 0.21875 0.39063

−

− 
 = − 
 − − 

1A  
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2.29 

7 6 3 2 1 0 0 0
6 4 1 5 0 1 0 0
3 1 8 9 0 0 1 0
2 5 9 2 0 0 0 1

− − 
 − − 
 −
 −  

 

 

1 0.85714 0.42857 0.28571 0.14286 0 0 0
0 1.1429 1.5714 3.2857 0.85714 1 0 0
0 1.5714 6.7143 9.8571 0.42857 0 1 0
0 3.2857 9.8571 1.4286 0.28571 0 0 1

− − 
 − 
 −
 
  

 

 

1 0 0.75 2.75 0.5 0.75 0 0
0 1 1.375 2.875 0.75 0.875 0 0
0 0 8.875 14.375 0.75 1.375 1 0
0 0 14.375 10.875 2.75 2.875 0 1

− − − − 
 − − − − 
 
 
  

 

 

1 0 0 1.5352 0.43662 0.6338 0.084507 0
0 1 0 0.64789 0.6338 0.66197 0.15493 0
0 0 1 1.6197 0.084507 0.15493 0.11268 0
0 0 0 12.408 1.5352 0.64789 1.6197 1

− − − 
 − − − 
 
 − −  

 

 

1 0 0 0 0.62656 0.71396 0.2849 0.12372
0 1 0 0 0.71396 0.6958 0.2395 0.052213
0 0 1 0 0.2849 0.2395 0.098751 0.13053
0 0 0 1 0.12372 0.052213 0.13053 0.08059

− − − 
 − − − 
 −
 − − −  

 

 Thus, 

 [ ] 1

0.62656 0.71396 0.2849 0.12372
0.71396 0.6958 0.2395 0.052213
0.2849 0.2395 0.098751 0.13053
0.12372 0.052213 0.13053 0.08059

−

− − − 
 − − − =
 −
 − − −  

A  
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2.30 

5 7 3 11 1 0 0 0
10 6 13 2 0 1 0 0

1 12 8 4 0 0 1 0
9 7 5 6 0 0 0 1

− − 
 − − 
 − −
 − −  

 

 

1 1.4 0.6 2.2 0.2 0 0 0
0 8 7 20 2 1 0 0
0 10.6 7.4 1.8 0.2 0 1 0
0 5.6 10.4 25.8 1.8 0 0 1

− − 
 − − − 
 −
 − −  

 

 

1 0 1.825 1.3 0.15 0.175 0 0
0 1 0.875 2.5 0.25 0.125 0 0
0 0 16.675 24.7 2.85 1.325 1 0
0 0 15.3 11.8 0.4 0.7 0 1

− − − 
 − − − 
 −
 −  

 

 

1 0 0 1.4033 0.16192 0.029985 0.10945 0
0 1 0 1.2039 0.10045 0.055472 0.052474 0
0 0 1 1.4813 0.17091 0.07946 0.05997 0
0 0 0 34.463 3.015 0.51574 0.91754 1

 
 − − 
 −
 −  

 

 

1 0 0 0 0.039153 0.050985 0.072084 0.040719
0 1 0 0 0.0048723 0.037456 0.084526 0.034933
0 0 1 0 0.041328 0.057293 0.020533 0.042981
0 0 0 1 0.087484 0.014965 0.026624 0.029016

− 
 
 
 − −
 −  

 

 Thus, 

 [ ] 1

0.039153 0.050985 0.072084 0.040719
0.0048723 0.037456 0.084526 0.034933
0.041328 0.057293 0.020533 0.042981
0.087484 0.014965 0.026624 0.029016

−

− 
 
 =
 − −
 − 

A  




