oo -2 -2 -2
2.3.14 AE::[% %}~_BC = [14 8 2|, BD = [d], ¢? = 4 1 =2, CD =
2 2
0 4 -2
0 1 2 3
31.DB=11 2 3
§ 1 2 3
il
DE=|5|.EB=[51015], E? = [25]
5

2.3.30 a See Figure 2.44.

T

30°

B ke @+ =30

Figure 2.56: for Problem 2.4.42a.

The vectors ¥ and T'(%) have the same length (since reflections leave the length wun-
changed ), and theyv enclose an angle of 2{c + 4) = 2 - 307 = 607

b Based on the answer in part (a), we conelude that T' 1= a rotation through 60°.

1 e

. . . |eos(607)  —sm(60°) | | T —T%
c The matrix of T 1= [sin{ﬁﬂ':'] cua(ﬂﬂ“j} =1 1
2 2

2.3.46 For example, 4 = % [ 1 1 ] the orthogonal projection outo the line spanned by

o
1 1/10 ]_

2.3.48 For example, the shear 4 = [ 0 1



=20 -2 T
. . o -1 0 0
2.4.12 Use Theorem 2.4.5; the inverse i=s 9 6 1 9
0 3 i 1
1 0 -1 -2
D 01 2 3 .
2444 a rref(My) = 0 0 0 ol e that rank(My) = 2.
o0 0 0
b To simplify the notation. we introduce the row vectors ¥ = [1 1 ... 1] and & =
[0n2n ... (n— 1)n] with n components.

v 4w

. . . 24w | =2(I)
Then we can write M, n terms of its rows as M, = (1) .

ntt + ] —n(l)

T + o
—1f
Applving the Gauss-Jordan algorithm to the first column we get —2@
—(n—1)w

All the rows below the second are scalar multiples of the second; therefore, rank (M) = 2.

o By part (b), the matrix A, is invertible only if n =1 or n = 2.

2340 A? = %{ _\}ﬁ V? ] A* = I, A* = A, The matrix A deseribes a rotation by

120° = 27/3 i the counterclockwise direction. Because A® is the identity matrix, we
—1 3
3 1|

know that A% is the identity matrix and A0 = 42 = 4-1 = %

2342 A" = A, The matrix A represents a projection on the line ¥ = y spanned by the

vector [ 1 ] We have A = 4 =(1/2) [ 1 1 ]

22 13 83
-16 -3 -2 -2

2.4.28 We are asked to find the mnverse of the matrix 4 = R 9 - 9

[y |
=
]
—

1 -2 9 125
-2 5 22 60
4 -0 41 -112
=9 17 =0 222

We find that 4-1 =

T is the transformation from B* to B* with matrix A~1.



2.4.72 Not necessarily true; the equation ABA—! = B is equivalent to AB = BA (nultiply
by A from the right), which is not true in general.

Ch 2TF.26 T, by Theorem 2.4.8. Note that A~1 = A in this case.

Ch 2.TF.49 F; Since there are only eight entries that are not 1, there will be at least two
rows that contain only omes. Having two identical rows, the matrix fails to be invertible.



