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2.2.6 By Theorem 2.2.1, proj. | 1] = (ﬁ'- 1 ) it, where i 15 a unit vector on L. To get
1 1
2

ii, we normalize |1
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2.2.8 From Definition 2.2.2, we can see that this is a reflection about the line x; = —za.
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2.2.28 a D is a scaling, being of the form [g E_] )

b E' is the shear, since it is the only matrix which has the proper form (Theorem 2.2.5).

C C is the rotation, since it fits Theorem 2.2.3.

d A 18 the projection, following the form given in Definition 2.2.1.

€ F is the reflection, using Definition 2.2.2.

2.2.30 Write A = [0} #]; then AT = [Ty Y] {fl = 111 + xatia. We must choose ¥
L2 1]

and ¥y in such a way that =7 + z2¥5 15 a scalar multiple of the wvector [é] for all =,

and za. This is the case if (and only if) both #1 and ¥ are scalar multiples of [;} ;

.1 - |0 |10
For example, choose © = {2} and s = [ﬂ} so that 4 = {2 ﬂ]'

2.2.34 Keep in mind that the columns of the matrix of a linear transformation T' from R*

to BR* are T(&). T(&), and T'(&).

If T is the orthogonal projection onto a line L, then T(#) will be on L for all # in R?;
in particular, the three columns of the matrix of T 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 veetors into orthogonal veetors; therefore, the three
columns of its matrix must be pairwise orthogonal. This i1s the case only for matrix E:
E represents the reflection about a line.
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- cost —sint [\  |acost+bsint| |—asint +bcost
a f6)= (T [sini:D (T[ cosf]) N [ccosf—l—dsini] [—csinf +dcost}
= (acost + bsint)(—asint + beost) + (ccost + dsint)(—csint + dcost)

This funetion f(t) is continuous, since cos(t), sin(t), and constant functions are continu-
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b. f(3)=T ['i'] T [_H =— (T ['ﬂ T HD since T is linear.

floj=T [3] -T [?] =T [?] T [é] The claim follows.

c. By part (b), the numbers f(0] and f(3) have different signs (one is pesitive and the
nther negative). or they are hoth zern. Sinee f(t) is continnons. by part (a), we can apply
the intermediate value thecrem. (See Figure 2.33.)

N
=

A3)=+O

Lk ]

Fignre 2.49: for Prohlemn 2.2 47e.

—sin(t)

d. Note that [ t}] and [ cos(t)

in(t)

h= ng H , T2 = {_Sin{cj J . with the number ¢ we found in part (c), then f(c) =

CO5 {CJ

] are perpendicular unit vectors, for anv . If we ser

T(#)-T(#) =N, so that T(#7,) and T'(#,) are perpendirnlar, as claimed. Note that T'(7;)
or T'(T2) may be zero.

L2 e vectors i, U1, and T2 are defined as shown in Figure 2.28, then the parallelo-
2.2.36 Ifth i, U d 7 defined h in Fi 228t th allel
gram P consists of all vectors @ of the form ¥ = @y 4+ 171 + e205. where 0 < 5,02 < L



The image of P consists of all vectors of the form T'(7) = T (0 + e1¥ + eatla) = T(Tn) +
C1T(f"1) + DgT{:ffg:}

These vectors form the parallelogram shown in Figure 2.28 on the right.

T(¥,) (translated)

(¥} (translated)
Tivy)

¥, (translated)

Figure 2.44: for Problem 2.2.36.

1 277"t 1) [5 6]
Ch 2.TF.14 T; Note that A = [3 4} [1 1] {T 8] is the unique solution.

Ch 2. TF.37 T: Note that A’B = AAB = ABA = BAA = BA®



