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Chapter 2

8 17 -3 -2 -1 1
21 C=A+B=|-1 -1 -1{; D=A-B=|17 -13 -7
1 -7 1 -3 -1 9
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19 -14 -9 -1 -12 6

-2 -1 0 13 -11 0
22 C=2A+B= ; D=A-3B=
-10 2 4 -12 29 -19
-5 20 -7 1 -4 21
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3
23 C=AB=[4 -6 2|| 1|=12-6-10=—4

-5
3 12 -18 6
D=BA=| 1|[4 -6 2]=| 4 -6 2
-5 -2 30 -10
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4 6 -82 —12 22 44
-7 =5/ -1 3 =5 6] 72 -1 0 —44
24 C=AB= =
1 -9/|-13 -4 7 2] 116 39 —-68 -52
-3 11 |-140 =53 92 60
4 6]
-1 3 =5 2]|-7 -=5| [-36 46
-13 -4 7 6]| 1 -9| |-35 -55
-3 11

4

© 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.



4 -6 1][3 5 0] [-18 =24 21
25 C=AB=|-6 5 7||5 7 =2|=| 7 -9 53
1 7 8/|l0 -2 9 38 38 58

5 0] 4 -6 1] [-18 7 38
D=BA=|5 7 -2||-6 5 7|=|-24 -9 38
-2 9l 1 7 8 21 53 58
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12 =11 10 =50 287 -10

13 -1 5
0 2 -4 44 -98 28
26 C=AB= 16 -9 0|=
=7 9 8 29 86 -91
-3 20 -7
6 15 -5 333 241 65
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21 10 16 [ 185 90

7 —4
-15 11 0 -116 159
28 AB= -1 9|=
1320 9| o 44 182
7 -17 14 | 108 -265
(AB) = 185 —116 44  108] )
(90 159 182 -265]

21 =15 13 7

7 -1 3 185 -116 44 108
B'A” = 4 10 11 20 -17|=

2
9 -6 -90 159 182 -265 @
16 0 -9 14

From Egs. (1) and (2), we can see that (AB)T =BTAT.
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9 0
-7 10 6 0
13 20([15 -1 -4
29 [A][B][C]= 12 -8 =2
8 316 16 9
6 12 2 8
-11 -5
[—135 9 36
-7 10 6 0
315 307 128
= -1 2 -8 =2
102 -56 -59
6 12 2 8
|-195 -69 -1
[ 1512 -900 =810 270
| —464 5300 -310 410
1 -1602 200 942 =360
| 1418 2100 -620 130
1512  —464 —1602 1418
r =900 5300 200 -2100
([A][B][c]) = (1)
-810 =310 942 -620
270 410 =360 130
-7 -1 16
0 2 12 56 9 13 8 -11
[T [B]'[4] = -1 16
6 -8 2 0 20 -3 -5
4 9
0 -2 8
~-168 86
| 100 200[-9 13 8 -lI
| 90 74l 0 20 -3 -5
-30 40
1512 —464 —1602 1418
| -900 5300 200 -2100 o
=810 =310 942  —620
270 410  -360 130

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

((A1[B[C]) =[cT [B] [4]
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5 -7 3 40 -10 -25 5 7 3

210 C=B'AB=| 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
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0.6 -0.8

. 08 06 300 —100 0.6 0.8 —0.6 —0.8
211 C = B’AB =
-0.6 08 —-100 200 -0.8 0.6 0.8 —06
0.8 —0.6
260 -220 332 76 -332 -76
| 180 40 0.6 0.8 0.6 -0.8] | 76 168 -76 -168
| =260 220 -0.8 0.6 0.8 —0.6| |-332 -76 332 76
180 —40 76 -168 76 168
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—4x 3cosx -7

2.13 (ji—A = | 3cosx —2cosxsinx —9x2
o -7 —9x? 6sin xcos x
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2x* - 3x -x+5 dx — 3 -1

2 - 8x — 12  —3x’
214 C=A4+B = 4x 12x x  + 8 ;E: X 2 X
2x* =7 =3x* + 5x dx 6x —6x + 5
2x° =1 —x* + 6x 6x° —2x+ 6
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12-30x" —10x* =20x°

2.15 [A] [B] = -30x° 2x—4x*+9x°
—6x +14x* +25x° 28x+8x°
J[A][] —-120x° —20x —60x°
el et | Sl [ —90x> -2 —8x+45x"
dx

—6+28x+125x" 28+24x”
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2x 0 0
o[a] |
2.16 =0 3y 0
ox
_O 0 4z
[0 =2y 0
a[4] ’
a—= —2y 3x —Z
1o -z o0
[0 0 4z
o[ 4]
= 0 0 -y
oz
|4z -y  4x
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2.17 [ 5L —-I°
4
2 — L

. 4

Adx=|20L
Io 6L
5

500 L

L 3 2 |
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I’ cosL—1 sinLcosL+L
218 [[Aldr=| cosL-1 5L L
L3
sinLcosL+ L - L—?
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219 [4][B] =[

10x> +9x° +2x* —9—4x3—x5}

—9x% +6x° -2x°
3 4 5 6
L 1()3L +9ﬁ +2L —9L—L4—%
IO ([A][B])dx ) 3 6L L
3L +— -
7 2
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-0.28 =096 0 0 [-0.28 0.96 0 0 1000
096 -028 O 0 -0.96 -0.28 0 0 | |01 00
0 0 -0.28 -0.96 0 0 -028 09| [0010
0 0 096 -028] | O 0 -096 -0.28 0001

220 AA" =

Thus, A is orthogonal.

—028 096 0 0 ] [-028 09 0 0
gl —| 096 028 0 0 096 -028 0 0
0 0 -028 096 0 0 -028 096
0 0 096 -028| | 0 0 0.96 —0.28
1 —0.5376 0 0
| -0.5376 1 0 0
B 0 0 1 -0.5376
0 0  -0.5376 1

Thus, B is not orthogonal.
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2 3 1i-18
221 |9 5 31 18
4 7 -8 53

1 -15 05 -9
0 -85 7.5:-63
0 13 -10: 89

1 0 -0.82353! 2.1176
0 1 -0.88235: 74118
0 0 14706 |-7.3529

0 0i-2
0103
00 1;-5

Thus, x, =-2 x,=3 x;,=-5
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20 -9 151 354
222 |9 16 -51-275
15 =5 18 307

1 045 0751 177
0 1195 1.751-115.7
0 175 675 415

1 0 08159 !13.343
0 1 0.14644 1 —9.682
0 0 64937 ;58444

100 6
0 1 01-11
00 1: 9

Thus, x, =6 x,=-11 x;,=9
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-2 31372
223 |3 5 -11-72
-4 21303

1 -05 075! 93
0 65 —3.255—35.1
0 -35 125] 21

1 0 05! 66
0 1 -05{-54
0 0 —05] 21

0 0l 87
0 1 05—7.5
0 0 1]-42

Thus, x, =8.7 x, =-7.5 x,=-4.2
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6 15 24 40 | 190.9

oy | 15 9 -13 0 69.8
24 -13 8 -1l : 963
40 0 11 5 1 119.35
125 -4 6.6667 | 31.817 ]
0 -285 47 ~100 : —407.45
0 47  -88 149 | 6673
0 -100 149 -261.67 ; —-1153.3
1 0 0.12281 -2.1053 | -3.9246 |
0 1 -1.6491 35088 © 14.296
0 0 -10491 15912 ; —4.6351
0 0 -15912  89.211 | 276.33 |
1 0 0 -22915 i -3.9788
0 1 0 601 : 15025
0 0 1 15167 : 04418
0 0 0 11335 | 283.36
1 0 0 0! 175
0 1 0 0: 0
0 0 1 01:-335
0 0 0 1 25

Thus, x, =1.75, x,=0, x;=-3.35, x,=2.5
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[\
|
(9]
0]
p—
[

39
10 7 4 —11127
-3 9 5 -6 58
1 4 =2 9. -14

2.25

1 =25 4 551 195
0 32 36 56 | —68

0 1.5 17 105 ¢ 116.5
0 -15 -6 3.5 1 =335

1 0 1.1875  1.125 | 14.188
0 1 -1125 -175 © -2.125
0 0 18688  13.125 : 119.69
0 0 -7.6875  0.875 | —36.688
1 0 0 029097 ! 6.5819
0 1 0 —095987 i 5.0803
0o 0 1 0.70234 i 6.4047
0 0 0 62742 | 12548
‘1 0 0 06
0 1 0 0:7
0 0 1 01:5
0 0 0 1;2

Thus, x, =6, x,=7, x,=5, x,=2
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5 3 41100
227 | 3 8 210 1 0
4 -2 740 0 1

1 06 08 ! 02 0 0
0 62 04:-06 1 0
0 04 38; 08 0 1

1 0 -0.83871 ! 025806 —0.096774 0
0.064516 -0.096774 0.16129 O
0 0 37742 | 0.83871 —0.064516 1

S
—_—

1 0 0! 044444 —0.11111 0.22222
0 -0.11111 0.16239 -0.017094
0 0 1; 022222 —0.017094 0.26496

(@)
—

Thus,
0.44444 -0.11111 0.22222
Al'=[-0.11111 0.16239 -0.017094
0.22222 -0.017094  0.26496
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6 =4 11100
2.28 —1935010
4 2570 0 1

1 —0.66667 0.16667 ! 0.16667 0 0

|
0 83333 3.1667i 0.16667 1 0
0 46667 43333 | -0.66667 0 1
1 0 0421 018 0.08 0
0 1 038 i 002 012 0
0 0 256 |-0.76 -0.56 1
1 0 0! 030469 0.17188 —0.16406

-0.29688 -0.21875  0.39063

I
|
01 Oi 0.13281 0.20313 -0.14844
|
I

0.30469  0.17188 —0.16406
A= 0.13281 020313 -0.14844
—0.29688 —0.21875  0.39063
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7 6 3 =211 0 0 0
%6 4 -1 510 1 0 0
2.29 |
3 -1 8 910 0 1 0
2 5 10 0 0 1
1 -0.85714 042857 -—0.28571 | 0.14286 0 0 0
0 -1.1429 15714 32857 | 085714 1 0 0
0 15714 67143 98571 | —042857 0 1 0
0 32857 98571 14286 | 028571 0 O 1
1 0 -075 -275 | -05 075 0 0
0 1 -1375 -28751-0.75 0875 0 0
0 0 8875 143751 075 1375 1 0
0 0 14375 10875 | 275 2875 0 1
10 0 15352 | -043662 —0.6338  0.084507 0
0 1 0  —0.64789 | -0.6338  -0.66197  0.15493 0
0 0 1 16197 | 0084507  0.15493  0.11268 0
0 0 0 -12408 | 15352 0.64789 -1.6197 1
1 0 0 0! -06265 —0.71396 02849  —0.12372
0 1 0 01-071396 —0.6958 02395  -0.052213
0 0 1 0 02849 02395  —0.098751  0.13053
0 0 0 1{-012372 -0052213 013053  —0.08059
Thus,
~0.62656 —0.71396  0.2849  —0.12372
4] | 071396 06958 0.2395  —0.052213
| 02849 02395  —0.098751  0.13053

-0.12372  -0.052213 0.13053 —-0.08059
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(5 7 -3 11l1 0 0 0

a0 |10 -6 -13 2 io 1 0 o]
-1 12 8 410 0 1 0
-9 7 -5 610 0 0 1
1 -14 -06 22102 0 0 O
o & -7 201 -2 1 0 0]
0 106 74 -18102 0 1 0
0 -56 -104 258 |18 0 0 1
1 0 -1.825 -13 ! -015 0175 0 0
0 1 -0875 -251-025 0125 0 0
0 0 16675 2471 285 -1325 1 0
0 0 -153 118 | 04 07 0 1
(10 0 14033 | 016192  0.029985 0.10945 0
0 1 0 -12039 | -0.10045  0.055472 0.052474 0
0 0 1 148131 017091 -0.07946  0.05997 0
0 0 0 34463 | 3015  -051574 091754 1
(10 0 0 !0039153  0.050985 0.072084 —0.040719
0 1 0 0 100048723  0.037456 0.084526  0.034933
0 0 1 010041328 0057293 0.020533 —0.042981
0 0 0 1 | 0087484  —0.014965 0.026624  0.029016
Thus,

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

[4]" =
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