Mat h21b Sol uti ons Week 2 Lecture 5
Section 2.2: 6,28, 30, 34, 38, 47*, 36* TF14, 37*
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2.2.6 By Theorem 2.2.1, proj;, |1 | = |- |1 ii, where i is a unit vector on L. To get
1
2
ii, we normalize | 1
2

2.2.28 a D is a scaling, being of the form |:3 D} .

b E is the shear, since it is the only matrix which has the proper form (Theorem 2.2.5).
¢ C' is the rotation, since it fits Theorem 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.
S . s o s . I o . - o
2.2.30 Write A = [#h) ©2]; then AT = [t ] [;] — 17 + xota. We must choose #;
L2
- . - - : ) 1| .
and s in such a way that x177 + x20s 18 a scalar multiple of the vector L for all o
o e - . - ) |1
and x3. This is the case if (and only if) both #; and % are scalar multiples of |:0]

~ 1 ~ 0 _ 1 0
For erample, choose v7 = |:0] and 7, = [0:| so that A — [2 D]'

-

2.2.34 Keep in mind that the columns of the matrix of a linear transformation 7' from R*
to R* are T'(&,), T(&), and T'(&3).

If T is the orthogonal projection onto a line L, then T'(¥) will be on L for all 7 in R
in particular, the three columns of the matrix of I 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 must be pairwise orthogonal. This is the case only for matrix E:
E represents the reflection about a line.
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2238 a A= [ulig ;33] .50 det(A) = u%ug — ujuguyug = 0.
y_|a b AN — 2 22 (9 p2y _
b A= b —a , 80 det(A) = —a* —b* = —(a*+b°) = —1.

_ab] ,s0 det(A) = a? — (—b%) =a? + 0% = 1.

d A= é k:| or |:1 U] . both of which have determinant equal to 12 — 0 = 1.
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2.2.47 Write T [f’”] - [C" '5] ['Il _ [&i‘l +b-rz]_

b.

T2 c d crq + dro

o) = (T cost |\ T —sint |\ _ [acost + bsint | —asint + bceost
S sin ¢ cost| )~ | ccost +dsint —csint + dcost

= (acost + bseint)(—asint + beost) + (ccost + dsint)(—ecsint + dcost)

T2

This function f(#) is continuous, since cos(t), sin(t), and constant functions are continu-
ous, and sums and products of continuous functions are continuous.

F(E)=T m i [_é] = (T m T [é])?ainceT is linear.

fl0)y=T |:é:| -T |:(1):| =T |:[1]] -T Ll)] The claim follows.

By part (b), the numbers f(0) and f () have different signs (one is positive and the
other negative), or they are both zero. Since f(t) is continuous, by part (a), we can apply
the intermediate value theorem. (See Figure 2.33.)

-
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A3)=-0)

Figure 2.49: for Problem 2.2.47c.

0s(t —sin(t : : : :
Note that C?q( ) and sin(?) are perpendicular unit vectors, for any £. It we set
sin(t) cos(t) ©
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2.2.36 If the vectors ¥, ¥1. and ¥ are defined as shown in Figure 2.28, then the parallelogram
P consists of all vectors v of the form ¥ = vy 4+ ¢1U1 + cova, where 0 < ¢y, < 1.

The image of P consists of all vectors of the form T'(7) = T(Ty + 177 + catiy) = T'(7n) +
e T(01) + GQT('EQJ.

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

T(v,) (translated)

v, (translated)

T(¥,) (translated)

T3

GI (translated)

Figure 2.44: for Problem 2.2.36.

S 1217 1 1][5 6]7". . .
Ch 2.TF.14 T; Note that A = 3 4 o 1s the unique solution.

Ch 2.TF.37 T; Note that A°B = AAB = ABA = BAA = BA?.


Jenny Wang
Stamp

Jenny Wang
Stamp

Jenny Wang
Stamp

Jenny Wang
Stamp




