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Question 6.1.6

x-w=>5and x -z =49, so we see that

T-w \ D 6
(:vxx>_E _?;

Question 6.1.20
1. True. Dot product is symmetric.
2. False. It should be |¢|||v]|.
3. True. This is the definition of W+,
4. True. This is Pythagorean Theorem (Theorem 2 on p.320).
5. True. This is Theorem 3.
Question 6.1.24
lu+v]* = (u+v) - (w+v) = Jul* + [[o]|* + 2u- v

while
lu—of* = (u=20) - (u—2) = ull®+ [[v]* = 2u-v

Thus
[+ l” + [u— o[> = 2jul* + 2v]?

Question 6.1.29
Given any vector w € W, we write it as w = a1v1 + ... + apvp, then
z-w=x-(av1 + ... +apvp) = a1(x-v1) +... +ap(x-vp) =0

Thus z is orthogonal to w. Since w is arbitrary, we conclude that x is orthogonal to every vector in W.



Question 6.2.10
U U2 =6—-64+0=0,u3-u3=3-3+0=0,up-uz3=2+2-4=0
so we see that u1,us, and us form an orthogonal basis for R?. Now

T - Ul 4 x-uo 1 z-us 1

Uy - Uy 3,11,2'112 37U3"LL3 3

so we see that z = %ul + %uz + %Ug.

Question 6.2.14
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Question 6.2.21

Since uy - ug = uy - ug = ug - ug = 0 and |luy|| = |luz|| = ||us]] = 1, we see that these three vectors form
an orthonormal set.

Question 6.2.24
1 0 . .
1. True. 0 and g | are orthogonal but not linearly independent.

2. False. It is not orthonormal because the length of each vector has to also be one.

3. True. Theorem 7.

%
v-v

4. True. L% cp = 52((*1’”'?’3) v =

Cv-Ccv

<

V.

5. True. U~ =UT.
Question 6.3.2

1
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2
V- UL 1
v — uy =
Uy - U ! )
1
S0 we write
2 2
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Question 6.3.10

First we check that uy - us = u1 - uz = ug - uz3 = 0 so they form an orthogonal set. Then

5
y= y.ulul-i-y.UQUQ-i-ylugU3:1U1+EU2+;5U3: 2
Uy - Up U2 - Ul us - uUs 3 3 3 3
6
and substracting we have
-2
L 2
0
Thus
5 -2
| 2 2
V=1 s |t 2
6 0

Question 6.3.12

Since vy, v are orthogonal, we only need to compute ¢, which is

-1
. U . U J—
ﬂ:y 1’Ul+y 2 vy = 301 + vy = >
V1 - V1 Vg - Vg -3
9
Question 6.3.22
1. True. If v € WN W+, then v-v = |[v]|2 =0, so v =0.
2. True. This is the Orthogonal Decomposition Theorem.
3. True. In Theorem 8, it stated that the decomposition is unique.
4. False. It should be projwy.
1 0 1 00
5. False. U= 0 1 has orthogonal columns, but UU” = | 0 1 0 | is not identity map on R3.
0 0 0 0 0
Question 6.4.10
Let x1, 22, z3 be the columns.
V1 =2
Vg = T2 — 1279 V1 = T2 — (—3)’01
U1 U1
I3 - U1 I3 - U2 1 5
U3 = T3 — U1 VU2 = T3 — 5VU1 — 502
U1 U1 V2 + U2 2 2
-1 3 -1
- 3 1 -1
so the orthogonal basis is E E 3
1 -1 -1



Question 6.4.18

1. False. The orthogonal set might have the zero vector in it.
2. True. If ¢ — projwa = 0, then © = projwax € W.

3. True. This is Theorem 12.



