Answers to Odd-Numbered
Exercises

I SECTION 1.1

1. Not 3. Linear 5. Not Tl y) = (3 -2, r) or (s, § — 1s)
9.y =(-1-2s+3t,5,0)0r = (5, —% = ss + 21, 1)
L (X, X9, X3, x4) = (2 + _%s, = '_;sz 4 _%33, 81, 85, §3) Or
= (t), 15 13, 31, — 2, + 5t; — 6)
I3. Infinitely many 15. None
y y

{L

6

17. One, (x, y) = (1, —1)

ANS.1



ANS.2 ANSWERS TO ODD-NUMBERED EXERCISES

19. y o Change 2x — y = 2 to
4 2x—:§-—2 2x—y=—4orto
—4x —y = 2.

21.(-1,2,-2)  23.(§,-3,0) 25.(=5,2.1,2) 27 None
29.(a) None (b)k#4 (c)4 = 3l.(a) k# —6 (b)None (c) —6

I SECTION 1.2

1Y 3.Y 5.N 7.0, 3) 9.(+.%,4)
1.(=2,1,3)  13.(3-81-23) 15,2 1)
17.(=2,1,3, =1)  19.(3s~ 41+ 3,52 - 31,5 - 31,4)
21. Inconsistent 23.(3, 1,2 25.(=%,1) 27. (3, %)
29T MF (©T

I SECTION 1.3

|2 B8], _['d =i 2
: 3 4 .5 —1 1 -1
3 7 6 0 6 8 2 -4 =2 1
1 -3 5 =31'| -2 0-12)° 2 -5 -3
5 10 0 -1 -3 14 4 0 -6 -3 2 I 0
1 3 4 -5 —6|'| -4 0 —10 41'l -5 —4 0 8
0 17 [=13 =20 6~10] |2 % =
7 \ 9. 10 1 0
—4 —] 8 12 0 |
3 2 -3
7 =3 1 X
11. AB = [ ], BA undefined 13. Both undefined

ah GSJ[SJEi] S MBI

-6 =Ll

L



ANSWERS TO ODD-NUMBERED EXERCISES ANS.3

Dec.  Apr. Aug. -6 9 4
25. Total sales| 11,240 6620 7840 33.|-6|=-210]+3] -2
Total cost 7930 4680 5540 0 3

35.

BRARNERSE

R T N

=2 5
37.
11 -5

19?65 4]5—4
119 2 s 19 4

rSECTION 1.4

9.

17,

19.

21

23,

0 0 1
s 01 0
€ S
10 0
I
1 1
Multiply the third row by 3, 1 ; l: 1
[ 1 1 -2 3 0]
E = 0 1]l,eA=EA=|3 -1 . =]
| 1 0 4 1 1 7]
(1 0 -2 -4 -6 1]
E= 1 Ol.eA=EA=| 4 -1 1
-1 3 3 1
Yes, add 2 times row 3 to row 1. 11.N 13.N
0 1
E=E, =11 0
|
Impossible because E4E, is not an elementary matrix; that is, ELE| requires
two row exchanges to achieve this exchange of rows.
@ E,orE,=1 (b)E, =E, = Py (¢) E, and E, multiply the same
row by possibly different numbers. (d) E, and E, add (possibly different)
multiples of the same first row to the same second row.
[15 —10 30] i 2
DA = 26 8 20_|'BD =|-=60 30
| 35 —4
[0 0 0] [0 -16 2
DA=|4 -4 6|;BD=|0 =4 =3
| 5 3 —-12] |0 -6 —12




ANS4 ANSWERS TO ODD-NUMBERED EXERCISES

25.

31

5]
n

37

39

41.

47.

49

- L I 1
5 —2 _ 2 2 2
3wy 27. Does not exist 29.10 0 I

- I T

1 -2 1 0 1
1 -2 2 =3
33. 4
0 1 -1 1 J
=2 3 -2 3 i
-2 1
-2 1 =2 5 3 =]
3 -1/ 1 =2 =2 S5
1. =2
a=! 0 A=l 0
A2 [—a“h"c b"'] ®) |:—B]CA1 B'}
LC(B 1y?A~!
_a'_l 0 b_]
b1 al 0
43, '
¢ -1 0 c -1
d! a0

A S P

. Use 1.50(c): If BX = 0, then ABX = A0 = 0,s0X = 0.

I SECTION 1.5

11.

|
Pl —
o

oY)
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ANSWERS TO ODD-NUMBERED EXERCISES

e
<+ o9
o — L
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— —_ 1
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4210%12%233] - M
e
o — ) | ) L ] q -
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1 ] Il Il — ol e =y .
_ [ =
= r 110 L} 1 o
Y — Tt = oo
I N o — =t o
— o o I
M - =~ 0 o —~ —
— Il _ [ L T - T~ RO 1,«_/_1_;
— — | _
| o |
_|.|_240,._/.62A_..4_|||L_I|||~_|||_
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l SECTION 1.6




ANS.6 ANSWERS TO ODD-NUMBERED EXERCISES

| I 1 -3 -2 1
1.3 1 -3 1 1 -3 1
2 1] =2 1 i ] if =B I
JSAI:D(C'IJZBI, A—I —_ (D—IJT(C—I)ZB I,(AT) 1 = (B --[)T'[(C‘-l)?'jlo 1
[ 11 5 -3 ! 2
15.(a) | 1 1 1 1] |- % 1| ©@]-1
|1 2 3 —1 i -3
1 %
17. (a) . : i :
4 1 -2 1
i =% 1 4
1 0 -% & I
1 el )
(b) 2 ? _E E (c) ;
[ 4 2 1 -4
[ 1 | [0 1 0] I
23. | J(itself); [ 10 0, (itself); ,: 1 , (itself);
| 1] [0 0 1] 1
[1 0 0] [0 1 0] 0 0 1
0 0 1|, Gself);[0 0 1|<]1 0 0
[0 1 0] (1 0 0] 010
REC]‘ION 1.4
1. (a) (0, 2.000) (b) (1.000, 2.000) R 543, 2.0
T =009 9.(—2,3, —1, 4)
{0 I][2 1] _[1 '[4 —3]
11. = | 5
i [d; =3 1 o1]
[0 1 o][-2 3 17 [ 1 4 -8 3
13.]0 0 1 4 -8 3[=| ¢+ 1 3 1
[toofl 11 1] |- -1 !
[0 0 1|[ 4 -2 1] [ 1 6 12 6
15.]1 0 0||-2 3 -1|=| 3 1 -10 -3
[0 1 0f] 6 12 6] [-1 -% 1 ~1




ANSWERS TO ODD-NUMBERED EXERCISES ANS.7

00 1 013 -2 3 I
17 1 0 0 0|2 1 I =4
o1 0 of]|4 8 4 -1
0 0 0 1 1 1 1 1
1 4 8 4 -1
21 -8 0 4
7 1 1 = S
Lt 4 o 3
19. 21.
Ill-conditioned, Not ill-conditioned,
new solution: (1, 1) new solution: (2.001, —1.002)
23. ¥
A
11 Ir
Ill-conditioned,
new solution: (6, 2)
l CHAPTER 1 REVIEW
2 3 =1|]|x —5 1+ 3t
1. (a) 4 -1 =2||ly|= 4 (b) -2
= =i 11|z 1 t



ANS.8 ANSWERS TO ODD-NUMBERED EXERCISES

1 0 0 1 D 4 2
1 -1 0o ol|ly 3 -~
3. = b
@1 0 1 ol s @1 2
0 1 -1 O] w =3 2_
-5 2 2 2 2] [t o] [1 -2
5 . 7 : . '
-3 1" -3 2 13 1|3 -5
1 0 0] I1. (a) A with 20 times row 1 added to row 2
9 1 1 1 10
0 0 (b) ) ) .
01 0 2 1 20 1 20 10
13. v (a) NOHC, k # 6., e 6
A k=0 (b) k near 6, k # 6

0 -1 0 1 o 1] . o -1
15.(a)[| 0] (b) [0 J (L)C—[ 0],9—[| 0]

. ( )- ( . i ' *: 2J l s 2 I El ]
]. } d I) 4 ll nonze
] [ ca TO 19

21. Column | of A = Column 1 of B. That's all!

—

01 0[]0 2 3 1 2 1 2 2
23.{0 0 1(]2 1 2|=]0 3 4] -1
10 0]l0 3 4 0 3 1 3 =2

25. (a) If the single 1 in column 1 of P is in the ith row, let P, interchange rows
I and i. Next, look at column 2 of PP, andsoon. (b) P=P,---P, |
29.[A"'+B11"'=BA+B)A 3. T BF (©F (T

I SECTION 2.1

1.0 3.0 5.~8 7.0 9.=1 11.0 13.6
15. 100 17. —1284 19.420 233 25..30 27. detla] = a

I SECTION 2.2

Femmily=155-13 3.2, ~20;—40 Sidi—55=5



ANSWERS TO ODD-NUMBERED EXERCISES ANS.9

7.30, =72, =2160 9. N 11. N 13.2Y: 17. =24, —24
19.3; =1; =3 21.06,7=2, =12 23.13; 1,713 25. n is even.

I SECTION 2.3

1.3, odd 3.5, odd 5.3, odd Y F 9.N 11, % =

13.0 15. =5 1721 19. 27 21.—B 23.x + 2
25, x3 + 2x2 — 3x 27.—-12 29.1 31.0
33. Bach elementary product has 0 as a factor. 35.n(n — 1)/2

I SECTION 2.4

I.M” :4,M|2:3,M2| — I,Mzz = -2

i =465 = #3, Og 1, Cop = —2
3My = 2, M =0,M;3=1,My =0,M,y, =0, My, =2
My =2, My, =4, ] 33 = =3
Ci1==2,C3=0,Ci3=1,Cy =0,Cp, =0, Cpy = =2
C31 =2,C5p = —4,C33 = -3
5. =] 7. -4 9. —20 11. 28 13.27 15.6
i 19, —48 21. (b — a)(c — a)c — b)
221—4][11][11
11 21°]-4 21"% =4 2
b & B 0 =1 =3 g -1 —i
251 f —qk] 2 1L BLH 3 1 =3
| -1 8 - -1 -7 -5 -1 -7 =5
-8 4 o] [-=8 -1-2 -8 -1 —26
27.1 -1 =2 ol.| 4 -2 8|, -] 4 -2 g
| -26 8 20 0 20 0 0 20

0
295 (379 31.(=2,1,3) 33.3,:=2,0)

I CHAPTER 2 REVIEW

Jisi] Jee]
5. Yes. Use the definition, and a sum of products of integers is an integer.
9. [det(A + B))* = det(A + B)2 = det [A2 + AB + BA + B?] = det[A? + B?]
11 0
11. —12 13.No, |1 0 1
0 1 1



ANS.10 ANSWERS TO ODD-NUMBERED EXERCISES

I SECTION 3.1

(=1, 1) 3.(=5, 11, =2) 5.(-1,4,6) 7.(-=1,0, =3)
9. (—8, 20, 40)
s .
4 2w 2w
w=(0.1,0.2) = (5, 10)
| /1
0.1 T
| L - ue =_ x 1 1 ; I
0.1
—0.7w
-w
(a) (b)
¥ ¥
A A
i —2w
—0.7w
! : > X > X
1 w=(0,0)
g b
= (~04, ~0.8) =2V
=2w
= —0.Tw
(c) (d)
A A
(-1,3) y (0, 3) t
2t ; 3
I / I 2y
(_2| 0): I, "H- é_l _’__x 1 1 L 1 1 r 1 1 1 1 1 1; t
/j./ 'l H /‘:?)/-T“'— 3
—(-2,-n|\ &b
(a) (b)

(¢) When one is
a multiple
of the other.
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ANSWERS TO ODD-NUMBERED EXERCISES

Ou + 2v

Y
+ 4v

+

=, -

u=u

15.

=un

utv

3

u-—2v

3

2

—u— 2v

1

u-—2v

2

(b)

(a)

~u—2vy

u=u-+yv

v=0u+2¥

24

—u+ 2y

(d)

(e)

A

(b)




ANS.12 ANSWERS TO ODD-NUMBERED EXERCISES

17. z z
A A
_1
Voow
w=(2,3.41)
S =(2,3.4 v=(23,4
10w 0y .
=00, 1)
¥+ w
X x
w = (=4, —6, —8)

W @
A /3\' —w
v=(2,3,4)
w=0.00 " °
x
f—2v + 3w
I

(e)
19. (a) When w is a multiple of v. The line through v and the origin.
(b) The origin; a line (through the origin); a plane (through the origin).
21.(a) A plane (b) A plane (c) A line (d) A line
BIZ  BNB 275 29.6\/14
31.9,(° 33.0, 90° 35.7, 69.4859°
37.a)w=0 (b)p=20

39.) w=fv=(-%%) 0 p=(%1%)
aN@w=4v=(3.4-4) o p=(%-% -4
B.p, =007  45p=(345-3)  4p=(%—H1)
49.p, = (1, 0,0), p, = (0, 1,0), p; = (0,0, 1)

et
S

I SECTION 3.2

1.(=2, 6, =8, 6, —5) 3.(—9, -8, =7, —5,3,9)
-1 -8
0 20
.(5, =3, 16, 3, 7. 9. 21
5. (5, 16, 3, 5) 3 D 11. /21

—4 28



13.1/22

2131,

0°

29, Zv =

15.:3

ANSWERS TO ODD-NUMBERED EXERCISES ANS.13

17. /493

230,905

20 10
11 11

5

i

0

i

5

19. 1, lrwll = | 7] ]|
25.2,83.9576°  27.0

12 36 24 _ 12 12 M
3y = (lua s 19, |9=1)

=

I SECTION 3.3

1. (b) is ((r + s)xy, 2x,)
13. Note that f is continuous where it is defined, but £(0) is not defined.
17. N, Axiom (h)

19. N, Axiom (f)

21.Y 23. N, closure of scalar multiplication 25.Y
2
27. N, Axiom (c) 20Y T L sinxcosxdx=10,0 39. 7
I SECTION 3.4
EY XY 3., NN ol 5. ¥ X
X, XY 1EaY XY 13.Y,Y, Y 15 % Y: Y
17.X, ¥ Y 19.N, Y, N 2LY. Y X 23.Y. . Y. X
3 ;
25{ [l] rmR} 2, i
3.1
= X
-2 =3
27. 13,3 z 29.9y] 1|+z| 0| yzinRy¢,3,
A 0 1
Z
3 -
A
-y (._3’0‘ D
<< (“34,0)
x ¥




ANS.14 ANSWERS TO ODD-NUMBERED EXERCISES

1
31.{;—[ ] xin R}, % 2
2 4
(1,2)
= X
33. y 35.
4
—6 =2 Ea,D
0,00 4 vy
:"1 (2, —6)
F (10, -5)
E 4, —12)
(@Y, -3,0 (b N @Y —-1,1 (b) N
© Y,0,0 (Y50 (© Y, 0, —1

(N (e) Y, -2, -3
37.cay N () Y, 0,0 (©)Y.3, -2 (DY, 2 -5
39.(a) Y, —-1,1 (MN (© Y00 (Y, 1,1 ()N
41. The main diagonal in [? 43. The xy-plane in [¥*
45. All diagonal 2 X 2 matrices 47. All polynomials of degree = 1

I SECTION 3.5

l.u, = 3 3wy = 0w, + Ow, 5.A; =24, — A,
7. Line, dep. 9. Line, dep. 11. Larger, indep.

13. Dep., Theorem (3.46) 15. Indep., by inspection

17. Dep., by inspection 19. Dep., py = —2p, + 3p, 21. Indep.

23. Indep. 25. Dep.

31. Suppose that ¢,x; + -+ + ¢x, = 0. Then ¢, Ax; + -+ + ¢, Ax;, = AQor
b, + -+ + ¢;by = 0. Thus all ¢; = 0 since the b’s are linearly
independent.

33. Definitely not; five vectors in R?

I SECTION 3.6

1.3 > dim R? 3.3 < dim R* 5.2 < dim P, T.X



ANSWERS TO ODD-NUMBERED EXERCISES ANS.15

9.N L1 13.N 15.Y 17:Y 19.N

g ] 0 . ()
1 0
. 00 -+ 0
21.]0 0Of,etc.; 6 23. | . .|, etc.;mn 25.N
0 0

— tnlen thlb

2 _
27.9] -2 | .1 29. ¢ 1
I

3
4 1 0
33.{ _l:l}.l 35. 0 il O ,etc. , 6

0 0

1. No basis, 0
1

37. Infinite dimensional
39.(b) {(1, -1,0,0), (1,0, —1, 0), (1, 0, 0, =1)};:3

1 0
4](110—1“))0 L] 5
@1 41 41 o =1 |

1 i

43. Take the first two; add €, = [0 0 1].

45. Take the first, second, and fourth; add €; = [0 0 1 0].
47.(a) {(1, 1, 0), (0, 0, D} (b) Add g, =(L,0,00) (c)N
49.(a) T (O F 51. Must be [see Theorem (3.64¢)]

I SECTION 3.7

1.[2 4 3,10 =2 4], etc., 3 o) (o

—1
31 =25 2 1 3,0 02 3 0 —I1L[0 0 0 0 4]
I 5 )
012 —-1|:rk=3
0f |0 4
5. Every row; every column; rk = 4 B
1 =3
7.1 2 =310 0 11 2[,| 5|;r=2
=3 0]

9.10 2 =3 I 2510 O O 4 3 =213 srk=12
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ANSWERS TO ODD-NUMBERED EXERCISES

11:12,:—15:6);:(0, 3; =14) 13:

15.2 — 3x + 4x — 5x3, 5x + Tx2 + 8x°

ke
B
17.{[2 —1 31,10 4 -—5]} [ 3 }
1
19. All 3 rows; no basis; 3; 0 21.b = 5¢; + le¢, 23.N
25. B3, R3, {0}
27. 3 29. 7
A ) .
‘...:f cs C 5\\ T_ {f; RS
;.-" RS \ ;f
P !fr"’fﬂ.w,,x . A e
— /N\ NS
z'l:.‘ I / | \\\
/ ' / N
31. yz-plane, xy-plane, x-axis -
=3 22
( of [1]]72
39.01 3 =2 4,0 0 5 1} ol { 01, 510 0 1]
0 0
o [-s
BawoE| | on]| ] r—
3. (: , c) T Xx= as no jon.
a o ol © 0 1] a solution
I 1 1
0 0 0
(d) T, four vectors in B (e) F, 6 &
0 0 0
I SECTION 3.8
3 =2 -4 — 4 2 2
1.[ [ ] 3[ fq]. j] 5|21 3



ANSWERS TO ODD-NUMBERED EXERCISES ANS.17

2 3
4] [-2 2 | [ ol ! i
e B 4 9. | 1 ! ik e &
=9 3 el 2 _
6 —b
13. x = 3v, — iv, + Oy, = =3V + v, + 2y, = — sV + 3, + v,
Y=gy ly, = Vi = 5V — 3V — Ovy = — v + sV, + V3

I5. lay = a, )%, [by -+ b, l[ay + by a, + b,

-1
1T
oe|— fa|—
|
oot e

-7 -6 12 7 1l 0 0o

i & & ~iol.|=s 2.1-1 1 o ]|-3
| -4 -4 7| 3 0 —1 1 B
11 0] [s i

25.0t ¥ 1)3 27 [1 _f].[_? iJ
10 1] o] . =
(—7 -6 12|15 6 o

2. 6 5-10f,[2 1 -2 31. 0P
[ —4 -4 7] |4 4 —1

L.{(0,1,1,0,0, 1, 1) 30154, 1; 150,10) 3.%:10; 1, 1,0

7.N; (0, 1, 1, 0) 9.N: (0,0,0, 1) ILN: (1, 1, 0, 0)

13.(0, 0, 0), (0, 0, 1), (0, 1, 0), 0, 1, 1), (1,0,0), (1,0, 1), (1, 1. 0), (1,1, 1), 8
15.2; 2 17.4; 4 19.7(3) = 21; (2" — )27 — )12

l CHAPTER 3 REVIEW

) —5 0
0 3 1|3
1 ; T . many others
0 =15 V10| 1
2 14 0

2 :
5.{(1,0,0,0), (0, 1, 1, 1)} 20 0 1 1 2 [52: 93
0

9. N



ANS.18 ANSWERS TO ODD-NUMBERED EXERCISES

2 -2
11.Y; A; = 24, — A, 13.]0[+¢ 1]; none
| 0
IS.HINT A~! exists. 17 @ F BT (F T (e)F

19. (b), (d), (e) 21. (c). (d)
23.@ {[1 0 0% [2 3 01"} = {cy €3}
(b)) ¢ = 0cy + Oc3, €3 = ley + O3, €3 = 0¢; + les, e = 26, + 1oy

w1z s 1 0 0 1
{c) |0 0 3 : 25‘[[0 I]’[l 0]]
01 2

27.(a), (b) m = n

I = w

rc)r=n<m (dm=r<n

I SECTION 4.1

Lfaxy, X3) = (x; + 2x5, =2x,,3x, — x,); fa: B2 > R?

3.falagxs) = @xyp— Xgp 20205, 355 —=x; X0 f i RE— RY

S.f @ as X X)) =% + 20—y 2 3xn f iR B

7. Expands the x-axis (multiplies it by 2), contracts the y-axis (mu]tiplies it

by 1)
9, Interchanges the x- and y-axes
11. Rotates both axes by 45° (see Example 5)

e =L | =
13.] 4 13 15. V2 -2
l W2 e
, S [2 0
17.Y: TR > R | 1] 19.N; T: R? > R2
_ :2 10 : 910 10
21.Y; T: R* - R% - ]J 2. T:RP> R0 0 0
; 00 0
-1
.Y, T:RRSR:[1 1 27.Y  29.N 3.Y
2 -3

33.Y 35.% 3 39.N 41.(a) Y (b)J:Cla, b] - R

I SECTION 4.2

S 5, =1Q:—10; =10
~ 42133 ~57,V10 + V13 ~ 6.8



ANSWERS TO ODD-NUMBERED EXERCISES ANS.19

2 1 —1
T-L[=1,] -2 -1 1], (a=(b)
4 2 =2

2 -2 =2 )
=i 1 1 =
21 5, 5, ., Ll@e=0
I =1 =i 1
9.Y ILN,@ 13Y 15N, ()  17.—14, [-14]
19.3, [3] 21. (a) 19,19 (b) —49, —49 23.(2) —82, —82 (b) 20,20

= 9
25. (a) [_;2 l;g] (b), (c) {rl:;] xin R} (d), (e) 1

1530 O 2
27.(a) | =30 60 O (b),(c) qx|1[|xinR} (d), (o) 2
0 0 74 0

41. Only for (a, a, ..., a)

I SECTION 4.3

L @Y (b) N

-
—
=]
e
=)
=
]

3. 64, %2, 100, 6; (— 4, 4) 5.1,4,4, %

L
"
- \.M
[
S

3 (6,0
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T.y=ix+1 9. y=12x-14 11. y=2x+ & 13, y = 1.3x
1.8
1 111
15.y = Bx T.p=—-%1[,P=3]1 1 1
1 111
~1 2 -1 1
19.p=| ol,P=14-1 2 1
-1 1 I 2
-1 -
1
1
l.p= (1 2,34, 0.0), P= ]
0
i 0
(4 2 al ) 4 2 2|[a 9
23.02 6 gflp]=] 5 25 (2 2 x|lB]|=|3
(6 8 18| c] g 2 1 2]|ec 3
(6 6 3 30[a] [20
5 |6 10 3 s||b|_[27 . [4 ﬁ:l[lna]:[33]
3 @ 3 3lle 11 6 14||Inb 74
3 5 3 s5]|ld] |14
| SECTION 4.4
.Y 3.N 7.(a) 6, —4,1 (b) §,5V2, —1\/2
-1 1
9.{a) 1.2:3.4. 5 6 (b)6,5.4,:3,21 N.y=3x+2%] 0 1
11
-2 1 :
~1 1 —2 |
3.y=-15c-38| 0 1 15.y = 04x + 0.5;| ° :
11 : |
2 1 N _2
1IV3 | | —21n/6 0
17. A2, 1NV2), (=12, 1V/2) 19. 173 [.] e |, | —1n2
13 116 1N2




ANSWERS TO ODD-NUMBERED EXERCISES ANS.21

! 2/3\/10
0 31/ 10
2
3
3

e

21.

I
—| 23— VI V1062 - 1
~1/3V/10 oy )

- 2/3\/10

E: 206 16 1N30 4130
Lonve o |1 -2n/30 -34/30

wal— ke

R
N
ral— ral—

B b3

l SECTION 4.5

1.[ 2’(\"’3] )=
—1/V/5 ;
1 0 0 0

0 IN2 0 —-1n2
0 I3 1IA3 ING3
IN6 —2n6  1nG6

8/31/26
] | [
15.
: v

7/3\/26
17.y =3x -2 19.y =-S5ty + 3

O L s
n
~1|t3
|
i
|
=1
)

| Ea—
|

o

—

9.N 1LY,

o

>
1
Al LAlp
|

it Ll
| E— |

wn
Ll tn—

F-J]
[=2)
T
L)
| I

it L U

11/3\/26

l SECTION 4.6

1. (a) The plane spanned by the x-axis and the line z = y in the vz-plane
(b) (1, 3, 2), 4, 1, 1), (0, 2, =2)

: .r| _.rg
3.(a)Q = (b) —€,, —&, — &,, &, — &,
L2 | |~
r_rl X 1 1
S + 4y b 3 _3
5@ QI xy =[50+ 5x5 | (b)e,|3 5
4 3 4 4
| X3 [ 5¥2 T 53 5 =3
[T [ 2 1 2 2 1
X ERTRREE R e Tl EE N I 3
s 1 2 2 1 1
T.@QOx | =32+ 3x,— 3|, [3] be +e,| -1
2 2 2 | 2 4
B | 341 T 342 73X 3 3
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-
| —
I?"
|
e

ra
I
bl
by
)
ral—

X + 3xy
X5 —1x, 4+ Ix, — Ixa + 1x —1
oampQ) Al == [ TR T, B R .
3 37X T Xyt X+ oaxy T2
Xq 3+ 3+ xy T+ gy 3
(b) —&5 + €4, 8, — &,
s ! 4 12
0 -1 A A, -
11 13: 3 3 —3V2
-1 0 LRI I
= V2 sV2 0
[ L 1 —1 -4
% s g = ={ 1 205 | |+
o ceiks el 1 _1r1 " - 1/ ,f'g 4a (P
: 2 2 2 V 5
_1 -1 — L il
). 2 2 2
= - =323 [ -1
6] [-1 ) ”2\6 |
19.] 1nel.| o 21. “2\'5 Jd 2
~1N6 | b :
- —1/2y/3 =3
| =0 o =1 ][=2 =1
23.(a) | 1IN2 3] (b) [_] 8 [ %]
| 12 -1 = '
[ 3 -3 - V2 V2R 2R
—2A/6 3350 V2/2 1225 0.408
25. (a = 27:
@ A6 102 @ 10996 —1.155
| —1n/6 0.050 |1 0.0848 -1
[ =2 2
32\/3 -2
29.(a) | 1723 (1 +v2)/V4 + 212
112v3  —1/Va+2v2
| 17243 0
[ -2 -2 —1
W1z 1 -1
31. (a) | V212 182 V3
12 0 (-1 -1V3)We+ 23
| o 12 V2IV6 + 213
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I SECTION 4.7

1.(a) | 1

3. (a)

5. (a)

7. (a)

9. (a)

- o © O

I1. (a)

I —1 ” -2
(b) ¥ = (C)[ 2] (d) 6
0 -1 2
O 1wl T TE :2 @ |
2 0 ! TR -4
2
] [—1 = 7
0 ms| 4 A 8] mf 8
sl 2 Llas gl B 3 12
1] L7 B -5
- F L T
| -1 5 2] 6 4
ol @ o 2| © [3_ [d)[lo —3]
3 =g ]
12
0 -2 3] :
o , 5 © [_5 ) 3% = 25
0 0 h
01 00 3
000 0 0
b »
®lo 01 1| @)=
00 0 I -2

13. See 1(b), f,(x, ¥) = (2x + y, —x, —3y)
15. See 3(b), fulx, y.2) = (—x + z,x + y)
17. See 5(b), f4(x, y) = 3x, —x + y, 2y, —y)

55 |2 —1}[0 —-1] 25‘[—1 2],[—1 1]
8 4112 = p I
[1 o —~1] o 1 =1

orlE =t Tli1 -2 =i
0 2 o]0 2 2
(4 =i @l 2 = 2

2.]l0 1 -1|,|] o 1 -1
10 1f[-1 -1 o0

31.Use P = [ 35, Same P 41.Use P =B
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I CHAPTER 4 REVIEW

2 -1 1 —8
1.¥:]3 .0 7.(a) 3|1] )& 5
| 4 1 31
9.3, ¥
A
-“"])(z‘m
_|_|_|_|_,%[>|_|_,_ X
- B0=20.1
=(_3 _'_1)
= - 3 t1ls ¢
11. (0,0, 172, 1/V/2) 13‘[3 2][ h]
5 T3
0 0 0 1
15. (a) . (b) Interch (o Xo 4y
5.(a L 0 0 nterchange x; <> x5, x5 <> x,
00 1 0
17.3:(0, 1, D, (4, 1, = 1) 19.Y; A, B orthogonal = AB orthogonal
21.16 X 16 23.[1 2 —3]; does not exist
0 -1 0
25.0 = Ou; + Ou, 2L |1 0 0
0 0 1

29.HINT

31.|Ax — bJ or |[Ax — b]]?

33.(a) HINT

Exercise 29.

(b) HINT
30.

You can solve Ax

First show that CS(AAT) C CS(A). Then use dimensions.

b; can you also solve AATy = b? See

If Ax = b and Ax" = b, where is x — x'? Now use Exercise

SECTION 5.1

[.(a) 3.1 (b)Y 3.(a) O (b) N 5.(a) 7 (b)Y

7.(a) 0 (b) N 9. (1) 4 (MY [1.(a) 25 (b)Y

13.(a) 0 (b) N 15.(a) =8 (b)Y 17.(a) =12 (b)Y

19.(a) 0 (b) N 21.(a) x (0O 23.(a) x> —2x — 3 (b) 3, —1
25.(a)x + 3 (b) =3 27.(a) x2+x— 12 (b)3, -4
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29.(a) 24x — 13 (b) %

(b):=3;:=1,:2;:5

31.(a) (x — 2)x + 3)(x + D(x — 3)

33.ab 35. 125a 3%c

ANS.25

I SECTION 5.2

1.6, 4

11 (a) (A — 2)A + 3) (b) 2,

(d)

3.2,0 7 P | T.Av =0 =20v;0
=3 (c) g, &5
y ) 2+ (=3) =2+ (-3)
]
W

13.(a) (A — YA —=3) (b 1,3 (o) ]2

(d)

.v
A

W,

e Wy

15.(a) (A — 3)A +5) (b)3, =5

(d)

Wy

17. (a) A(A

Y

(A — 3) (b)0,
i -2 1IF

14 1
) 5+(-1)=1+3

©[B3 27 (-1 2
1+ (=3 =3+ (-5

I, 3 (Il 1 115 [1 0

_]]T,
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ANSWERS TO ODD-NUMBERED EXERCISES

(d) )1 +2+1=0+1+3

1
it 1
B
ey 1
n— — )
w.\

19.(a) A—2%A—4) (b)2,2,4 (©[1 0 o, [0 1 1IN[5 -1
(d) z H2+3+3=2+2+4

21.(a) (A + 2)(A — 3)*(A + 6) (b) —2,3,3, -6
@©f[2 1 0 0.p 3 0 0750 0 1 =210 0 4 1]
) -3+4+(-5+2=-2+3+3+(-06)

23. A2 25. 47! 2T A=

31.(a) {u,}, {1y, w3} (b) x = ju, + ju,
(c) u,, u,, uy are linearly independent, and u, is not in CS(A), by (a).

2 1l 2 0
35.(a), (b) A = 0 1 gBi= Lo

(d) det(AB) = det(A) det(B), tr(A + B) = tr(A) + w(B)

I SECTION 5.3

o[ L] e[ ]]

1 0 1 =2 =i 0 -1
3.(a) | O 1 01, -1 (b) 0 = 0
1 0 -1 0 =] 0 —1
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I
5. (a) 1
- 1 1] [3
-1 2f
[ 4
17.N 19. |
[ 1
23.N 25. /
0
0
62 —19
29. ! .
3] =38 43
31.
33,
35.

37.falv) = Ay

it

ANSWERS TO ODD-NUMBERED EXERCISES

0 0 1
1] [2 b
-1 -3
0o o o]][3
(S
0 -1 ol
0 0 1]

18

HN

Yes; the eigenvalues are all distinct;

ANS.27

A=A

[ 3
; 0

| —3

Bl A

g 1 2l 1
[0 0 1 5
3

=2

=3

Show the columns of § are eigenvectors of A.

-6

From the standard basis to the basis of eigenvectors.
so v; is moved farther from the origin if A; = 1; left fixed if

A; = 1; moved closer to the origin if 0 << A; << 1; collapsed to 0 if A; = 0;
and reflected through the origin if A; < 0.

I SECTION 5.4

1. (a)
3.(a)

5.(a)

T.(a)y |11,

B

[1A/5 21/ ]
L [ 2n/5 —1A5]°

[ 275 1n/5]
®) | —1A/5 215

(172 102 ]
8 b= B~ ¥

| 12 —1/y2 |

| 1n/3

1| ] 1n3
-2 13

5

- U =

P

- ] al

2

L 0 -l

12 Inel| |3

-1N2  Ine |, 0
0 -21\/6 0
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J

1] (2] 2 Loan/s  23vs] e
9@ |-2L11].|-4] ®»|-2 A5 —a3/5], -3
| 2] [o] | -5 20 =535 -3
[ 27 1] [o 2105 I3 0] [4
mn.@ | -1].]12[.10] ®»|-1n5 25 o, -1
| of |o] [1 0 0 1 1
1 11 [ 1 1
s | LML :
| o|'| -2 1
[ 1 of [ of [-3
L a2 e 3[4 g
®) L —1n2 u\@ 1;2\:'3 0
! 0 -2/0/6 123 |7 0
E 0 -32\3 0
- = - 3 11 ¥ & =2
iise [ = ],[2”\"3 U\"E] 17, —4 : L2
31|15 —2n/5 i T =
- B . =1] 1-3 T3
2 I3 IN2 ING
19. 3 13 —1A2 16
5 3113 0 —11/6
¢ SECTION 5.5
1.1,1,2,3,5,8 d4.3,4,.9 11,18
9.8¢41= 3Fi Tpw1 = 380 Fraq = 6T,
Eia i 0 0 100][E,
13.| Fp\ T M
§oe 2 0 3 0 lls:
L 0
21. Half in, half out; only the fixed population 23.10 1 1
110
64 32 80 56 68 62 65
25.(a) 64| )| 32|80 [>]|56|>]68]— 62]—9 65
64 128 32 80 56 68 62
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I SECTION 5.6

E E]
1.@ | ¥ =ae~| ;| + pe~2 ®a=—11,b=6
K _l _4
_ : A
3.(a) # =ae*[]}+be?”[1 ®a=3b=-1
i
4] " i 3
5 fay 1| =ge I]+M”]](Ma=—lb=3
. .
u I 1] I
7.) | v|=a|l|+be| O +ce¥ —2| Ma=4b=—1,¢=0
| W | 1 —1_ |
[ ] | 0 I
9@ |v|=ae ¥ 0|+ be¥| 1| + ce¥l —1 bya=2,b=3,c=—1
w 0 1 1

1.(@) y=ae? +be " (b)a=23b=2
13.(a) y = ge' + be* + ce¥ (b)a=4%,b=-9¢c=1

I SECTION 5.7
1.2x2 + 4xy + y? 3.3x% + xy — 2y — 8yz + 222 — 5xz

5. Ellipse 7. Parabola
[ A

-

3 3

|/

9. Hyperbola i

Nl
A1
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L
15.[x v z]| -4 -5 -3
i -3 -7
19. 6x'2 + 2y'2
y
A
al 1 X
A s (s
V32 \\ e
s |
7N E
A
N
% N
s
s ~

|

O Rl RI|—
=

e o
L

|

: 31/10
x' = — |,y = —
1o 'Y T 310
27 _111'2 = }'2 ¥ 3
A X
4
#
y /
V\‘x /
\‘x\‘ /
A
/ \h\‘x
/
/
/
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29.6x'2 4+ 9y + 1222 =

-
Il
Lo LalRd Lt
= )
I
walhs el L=

walbd = i

I SECTION 5.8

1L.LBw=(S 'AS)S 'v) =8 TAv =S8 "Av = Aw

an17 215 115 313
Y il TP i o L WA
o B R BN B PN
."’,-_ ,r"g
g VLT 5 |2 9.4514 11.17,33  13.05,05
INTT IN/3

15. 10, 0.6; 1, 2.1 17.5,0.6; =2, 1

I CHAPTER 5 REVIEW

0 1
11 3.x%—4x + 11 S.|:3 B ]
2 2 7
ws=[2 -]
. : 9 —3
11. (a) The eigenvectors are orthogonal. (b) 0 (c¢) 1, i i I
. . . 35 =il
13. F; identity matrix 15:(a) =1 (D)0, —1 (c) [8 _3:|
2 1

17.(a) T (b), (¢) May not; 2 19.F_, = (—1)¥t1F,

=3
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I3
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]

|

N5 .
=25 25|

ANSWERS TO ODD-NUMBERED EXERCISES

)L

15

Il
e
h
—

I SECTION 6.1

5.fis g, of Equation (6.4)

9.fx) =

11 £(x)

m—2sinx —sin2x — $sin3x—---

=
1
T2 Z —sinny, 0 =x=27
n=1 "

% h
: 1 T
tm + 4 Z (‘—,,CDS?T_‘E——SII']H_\’ ,0=x= 2%
n- n

=]

4 4
13.5,=—, nodd; b, = 0, n even; f(x) = — (sinx + L sin3x + - -}
nir m

15.g3(x) = x3 — Ix, qu() = x* — 8x2 + &

17, 19. y = x — ¢
21,23, y= 2y — 1
I secrion 62

21 32 sNE wVoTvim

=h 92 (iU 8 - N5 a5
9. 1. (V5 0 3 i

[ 0 '][ 1][0 1] Al ]{—ZNS If\_.fs]
5[ Vs s (s N5 a5
B AV VAV 0l -2n/5 105

(/31 /3 e 1IN3  \2A3
s [VEVE a2 0 o) pin Ybe
13 —vana[lo 1 oo | VIV v

0 0

Vs 2ns o o][3 N5 ING
17. | 2n/5  —1n/5 0 7 ] r"\,-'"g 5 ;\;’3

| 0 0 =i 2 0 0

[ 1 » T

I =] |

19. ] Y i

_1 | 1




