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1. Find the projection matrix for the plane W : x — 3y — 2z = 0 and then find the projection of
b=1[2,1,3] on the plane.

13 3 2
Answer: the projection matrix = P = i 3 5 —6 , I;W = i [35 -7 28}
2 —6 10

Solution :
(Method from 6.4 example 3)
Pick @ = [3,1,0]7, @, = [2,0,1]7 such that W = sp(a@, ).

-1
B -1 |10 6] 1[5 —6
A= (A7 4) _[6 5] 14 [—6 10]

S = W
—= O N

The projection matrix P is

32 ' 13 3 2

1 - 1
P:A(ATA)-IAT:ﬁ 10 {_56 15} ‘; (1) (1)}:14 3 5 —6
01 2 —6 10

(B3 2721 4 [3

Egvzpz?f:ﬁ 3.5 6| |1l = |7

2 —6 10] |3 28
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2. Prove one of the following statements: (REEEE—1E > sEBHIREERME)

(a) Show that every real symmetric matrix whose only eigenvalues are 0 and 1 is a projection
matrix.

(b) Show that a projection matrix for a subspace of R™ has only 0 and 1 as its eigenvalues.

Solution :

(a) 6-4 # 20.

(b) 6-4 # 19(a).
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