R,

1 1 .
6. By Fact 2.2.1, projzr |1 | = (E [1]) @, where 4 is a unit vector on L. To get 4, we

1 1
2
normalize | 1 }:
2
2
#=13%|1],so that projz
2

on 2.2.2, we can see that this is & reflection about the line £1 = —Z2.
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8. From Definiti

o s Y3 [ [ mememanfi Y

b. This is the orthogonal projection onto the horizontal axis, with matrix B = [1 0] .

00
_ _ 4
[ 2112 [ oot [t

a2 + b* = 1, as required for a rotation matrix.

(3 Lo

] . Note that

d. Since the x; term is being modified, this must be a horizontal shear.

[} ][ '5%]- [ s s 1]

b 1[7 Ta+b -5 -5 3 |
& [‘; —a][l]z['rgfa]:[5]'S°“=_§’b=%’a“dE=[%5 %—]'N"te

that a® 4+ b* = 1, as required for a reflection matrix.

98. a. D is & scaling, being of the form [g 2] .

b. E is the shear, since it is the only matrix which has the proper form (Fact 2.2.5).
c. C is the rotation, since it fits Fact 2.2.3.
d. A is the projection, following the form given in Definition 2.2.1.

e. F is the reflection, using Definition 2.2.2.
a -b -1 a b
44. By Exercise 1.1.13b, A™! = [b ﬂ] = iy [—-b a]'

If A represents a rotation through 6 followed by a scaling by 7, then A~? represents a
rotation through —8 followed by a scaling by L.
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3 1
2 —1 1
2 2
4. Use Fact 2.3.5; the inverse is % 0 _%
» _g 1 1.
2 2
5 —20 -2 -7 W
. ; ¢ -1 0 0
12, Use Fact 2.3.5; the inverse 18 _9 6 1 2
0 3 0 1l
3 -5 0 01
. . |-1 2 0 0
14. Use Fact 2.3.5; the inverse is 0o 0 5 —of
0 0 -2 1.
10 . 0 .
48. Let A= [0 1| and b= | 0. The equation AT = b has the unique solution ¥ =
00 0

Note that Fact 2.3.4 applies to sguare matrices only.

0 012:0 100
52. Let§ = [1’ . Then [AEE’]: 024:0 .Weﬁndthamef[AEB‘]= 012
5 036 |1 00 0
148°:0 00 0

which has an inconsistency in the third row.
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6. [a.dnbc
) -2 -2 -2
14, A2=[2 2],30:[1482], BD=lg,C?=| ¢ 1 -2/,
10 4 -2
12 3
12 3],
12 3]
-
DE=|5|, EB =510 15], E? = [25]
5-.
[1 0] [1 2]+[1 0][0 0]|[1 o] 2 31.[1 0)[1 2
o6 110 11 |3 4]™1o 1}i0 o]llo 1[4 5]*[0 1”34
[0 o] [1 2J+[1 OJ[D omo 0H2 31 71 071 21(°
Lo of {3 4]"0 1]le o 0045]*[01“34
'L 2 3 5
3479
0012
0 0 3

1 2

46. Use the result of Exercise 45, with § = .[2 5

|

33 -13
A=BS1=|21 _—8§
9 -3

45. We want A such that A%; = @, fori = 1,2,...,m, or A[th 7, .
or AS =B,

0
3
6

CD=[}DB

71
5 2
3 3

\

- 'l')'m]‘—‘[ﬁﬁﬂ)'z N 'I.I-J‘m},

Multiplying by §-* from the right we find the unique solution A = BS-1.

X

g

70. Try to find a matrix B = [ 7 ::] {where X is n X n) such that

E1 -5 %)

We want X + 5§ = In,Z+ 10 =0, X +§=0, and ST +¢=1.

F+i0
oI+t

I, 0
0 1

AB=[

Substituting ¥ = —t¥ into the last equation we find —tot+it=1or

This equation can be solved only if &9 5 1, in which case ¢t =

1
1—-w7 "

#(1 - @5) = 1.

Now substituting

X = I, — ¥ into the third equation, we find @ — W5+ §=0 or § = — =gz = —t:D.

We summarize: A is invertible if (and only if) &5 # 1. In this case, A~! =
where f = 1—_11-1.,5 The same result can be found (perhaps more easily) by

rref[AEIn.,.l], rather than partitioned matrices. -

—t7
—ti t |

working with

. Multiplying both sides with A~ we find that A = I.,: The identity matrix is the only

invertible matrix with this property.



