12 Appendix: An Introduction to MATLAB
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of the input variables. By contrast, a script M-file has no input variables; when a script
is invoked it uses the variables that are already in existence in the current MATLAB
session. A MATLAB function M-file should be saved under the same file name as the
function name, so when we created the function triple, we saved it as triple.m.
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Write a MATLAB function M-file that calculates the 2. Use the script Isplot to choose an integer n so that the
vector triple product u x v x w. Test your function best least-squares polynomial approximation of de-
ising the vectors a = [1,1,2], b = [2, -2, 1], and gree n or less looks reasonable for the data (x;, y;) =
=10, 1, 4]. (i, Ini),i = 1,2,...,10. Restrict n to be between

1 and 5.
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Exercises 1.1, p. 12 34 dy=6
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*Many of the problems have answers that contain parameters ot answers that can be written in a variety of forms. For problems of this sort,
we have presented one possible form of the answer. Your solution may have a different form and still be correct. You can frequently check




N2 Answers to Selected Odd-Numbered Exercises
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tercises 1.2, p. 26
. @) The matrix is in echelon form.

b) The operation R; — 2R, yields reduced

10
echelon form .
0 1

. a) The operations R; — 2R;, (1/2)R,, R, — 4R,
(1/5)R; yield echelon form
1 372 12

01 25 |

- a) The operations R <> Ra, (1/2)R;, (1/2)R,

yield echelon form

10 12 2

00 1 32|

. a) The matrix is in echelon form.

b) The operations Ry — 2R3, R, — 4R;,
Ry — 3R, yield reduced echelon form

l—lOOS“!
n 1t n n

9

. 8) The operation (1/2)R, yields echelon form
1 2-1 -2
0 1 -1 -3/2
0 0 0 1

Lxp=0,x=0

. Xy = —2 4 5x3, X0 = 1 — 3x3, x3 arbitrary

. The system is inconsistent.
. Xy = x3 = x4 = 0 x, arbitrary
. The system is inconsistent.

X o= —1 - (1/2))72 + (1/2)){4 X3 = i — X4, X2 and Xq
arbitrary, xs = 0

. Inconsistent

. X1 =2 — xp, xp arbitrary

< Xt = 2~ X3 + X3, x, and x3 arbitrary

. X1 = 3 —2x3, X3 = —2 + 3x3, x3 arbitrary

o Xy = 3 (7)C4 — 16)65)/2, Xy = (X4 -+ 2)C5)/2,
X3 = —~2 + (5x4 — 12x5)/2, x4 and x5 arbitrary

33. Inconsistent

35. Inconsistent

37. All values of a excepta = 8

39.a=30ra=-3

MN.a=n/3ora=>51/3; B=mn/60rfB =51/6

5.1 1 x x I x x 1 x x
|01 x]{o 0 1}[0 0 o]
[0 1 x 0 1 x 00 1
| 00 1]’[0 0 ojl’[o 0 OJ’

0 0 0

00 Oj}

47. The operations R, —2R;, R, +2R,, — R, transform B to

49.
51.
53.

I. The operations R, — 3Ry, Ry + Ry, (—1/2)R, reduce
C to I, sothe operations —2 Ry, R| — Ry, R, + 3R, trans-
form 7 to C. Thus the operations R, — 2Ry, R, - 2R,,
~Ry, —2R,y, Ry — Ry, R, + 3R, transform B to C.

N =135
The amounts were $39, $21, and $12.

Let A denote the number of adults, 5 the number of stu-
dents, and C the number of children. Possible solutions
are: A =5k, § = 67— 11k, C = 12+ 6k, where k = 0,
1,...,6.

cnln 4+ 1)/2

Exercises 1.3, p. 37

L1 1 0 5/6 n=3
0 0 1 2/3 r=2
6 06 0 0 X2
L 006 0 O
.71 0 4 0 13/2 n=4
0 1 -1 0 =32 r=3
L0 0 01 1/2 X3
S r=2r=1Lr=0
7. Infinitely many solutions
9

solution

11. A unigue solution or infinitely many solutions

13. Infinitely many solutions

15. A unique solution or infinitely many solutions

17. Infinitely many solutions
19. There are nontrivial solutions.
21. There is only the trivial solution.
23. a0 =1
1 0 0
10
0 1
0 0 0
27.7x +2y —=30 =0
29, —3x* +3xy + 37~ 54y + 113 =0

faed
n
0
S
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Exercises 1.4, p. 44

1. a) x4 + xy = 1200
xy 4+ X = 1000
X3+ X4 = 600

Xo 4~ X3 = 400

b) x; = 1100, x; = ~100, x;3 = 500;

¢) The minimum value is x; = 600 and the maximum

value is x; = 1000.
3. x; = 800, x3 = 400, x4 = 200
5.7, =005, I, =06, I; = 0.55
7.4y =35/13, I, = 20/13, Iy = 15/13

Exercises 1.5, p. 58

bzl Toe]

. Infinitely many solutions, a unique solution, or no

i1,

13.
15.

19.

23.

27.

Answers to Selected Odd-Numbered Exercises
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) T2 _ ) 20
! L3 16
a = 11/3, a; = —4/3

a =2, a, =0 17. No solution

21 :
s Wo =
T3
4 6

25,

[ 2 12J
4 12 29.70 0
410 0 0

SI.ABz[S 16jl, A=[4 H:[
5 18 6 19
33.Au:[ ! } vA = [8, 22]
13
35. 66 37. 5 10 3. [ 27
8 12 28
15 20 43
8 17 47
37
41. (BA)u = B(Au) = [ . }
M ox 7 —2 1
B.x=| 5 |= 3 ] 4xs| 2
| x3 | 0 1
M ox 1 1
X -2 —1
45.x = | x3 | =x3 o+ xs 0
X4 0 ~1

AN3



