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Note that sin 3 = 0.6 so that 3 = arcsin(0.6) ~ 0.6435, and a = 7 — 3 =~ 2.498.
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6. By Fact 225, projr (]| = f#- |1 i, where i is a unit vector on L. To get @, we normalize | 1
1 2
NE 11 5, [2 Y
1]:=§ 1 ,sothat projr, 1| = 55 1] = E—;
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L9
1 1 1]
7. By Fact 227, ref; 11| =2 - |1 w— | 1|, where# is a unit vector on L. To get ¢, we normalize
1 1 1]
2
1
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== |11, sothatref, | 1 :2§-§ - {t{ =13
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This is a shear parallel to the € axis.



18. 1f 7" is indeed a reHlection-dilation, then the factor of dilation is || T{&) )it = l‘ B] i = 5, since a reflection
HL=1

leaves the length of a vector unchanged.
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Now write [4 __3} =35 {0.8 —0.6}" we need to verify that the matrix {0.8 —{].6] reproesents a
‘ 2
reflection. The result of Exercise 13 shows that this is indeed the case, with [Zl] = Vl" .
- V3

9. T(é) = &, T(e2) = &, and T(&;) = {J. so that the matrixis | 0
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23.

(1 0 0]
2. T(d1) = €, T(€y) = —&, and T(¢) = &, so that the matrixis [0 —1 0
0 0 1]
0 -1 0]
T(&)) = &, T(&) = —&, and T(e3) = &, so that the matrix is |1 0 ¢
0 0 1
&
1 “‘E:
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Sketch the &) — & plane, as viewed {rom the positive € axis.
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cosee 0 sinc
Since T'(&} = &, the matrix is ] 1 0
—sina 0 cosq
n o1
T(#)) = &, T(&;) = &, and T(&) = €, so that the matrix is 10 1 0
1 4 0
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26.

28.

1

5. The matrix A = k represents a shear parallel to the & axis, and its inverse A™! = [1 wk]

01
represents such a shear as well, but “the other way.”

0 1

In view of part a of Definition 2.2.4, we will first find the vectors ¢ = :jl such that T(¥) = ¢. We
2

r —2‘7.11 + 4?.’2 =0
v+ 2 =10

—v) + 4y =1
] + Ity = Vo
is an arbitrary real number,

need to solve the system , with solutions [:1] = [2:], where ¢
2

To show that 77 is a shear parallel to the line L consisting of all vectors of the form [2;] =t [‘12] , we

will verify part b of Definition 2.2.4:

vt =1 4| [z| fz| _|-+:+dze| [z} _ | —2;tdTe | _ 2 ;
o a1 e b e e B ) o el RS O

indeed on L, for all 7 in R2,

. Yes; let us verify the two requirements expressed in Fact 2.2.1. Write F(Z) = L{T(&)).

a. F(F+ @) = LIT(F +0)) = LTE) + T(@) = L{T@0)) + L(T(@)) = F(¥) + F(&)
b, F(kf) = L(T(k#) = LIkT@) = kL{T(3)) = kF(@)

T(€1}=B(A€1)=[f ﬂ H [f‘;iqr]' and 116 = Bda) = {p -q] {SF[?IQHQ "

pa + gc pb—!—qd—]

that the desired matrix is .
e desired 1 [ra+sc b+ sd



34. Keep in mind that the columns of the matrix of & linear transformation T are T'(&}), T(&,), and T'(¢3).

If T is the orthogonal projection onto a line L, then T°(F) will be on L for all ¥ in B"; in particular, the
three coluinns of the matrix of 7' will be on L, and therefore pairwise parallel. This is the case only
for matrix B: B represents an orthogonal projection onto a line.

A reflection transforms orthogonal vectors into orthogonal vectors; therefore, the three columns of its
matrix niust be pairwise orthogonal. This is the case only for matrix E: E represents the reflection in
a line.



