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1. Circle each of the following True or False. If it is True, please prove it. If it is False, please
explain why.
(a) True False An n×n symmetric matrix A is a projection matrix if and only if A2 = I.

2. Find the projection matrix for the plane x+2y−z = 0 and then find the projection of [2, 1, 3]
on the plane.

Answer: P = 1
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Solution：
(Method from 6.4 example 3)
Pick a⃗1 = [−2, 1, 0]T , a⃗2 = [0, 1, 2]T such that W = sp(⃗a1, a⃗2).

A =

−2 0
1 1
0 2

 , (ATA)−1 =

[
5 1
1 5

]−1

=
1

24

[
5 −1
−1 5

]

The projection matrix P is

P = A(ATA)−1AT =
1

24

−2 0
1 1
0 2

[
5 −1
−1 5

] [
−2 1 0
0 1 2

]
=

1
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b⃗W = P b⃗ =
1

6
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