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

2 =2 2 8
Answer: P=¢|-2 5 1|,by=1¢|4

2 1 5 20
Solution :

(Method from 6.4 example 3)
Pick @ = [1,—2,0]7,dy = [0, 1, 1]7 such that W = sp(ay, ds).

1 0 -1
5 =2 112 2
A= -2 1], (AT4)7 = { } :{ }
0 1 -2 2 612 5
The projection matrix P is
10 2 =2 2
1 — 1
P:AM%WHFZG_Ql{gﬂ[é12ﬂ:6_4 5 1
0 1 2 1 5
- L 2 =2 2| |2 1 8
by =Pb==-|-2 5 1| |1|==|4
Ol2 1 5] |3 20
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2. Find the lease squares solution of the given overdetermined system AZ = b.

HE

Answer: the lease squares solution is {_0062]

1
1
2

W = DN
W = W

Solution :

Let

1 2] 3
A=11 1|,b=|1
2 3 3

Then the lease squares solution 7 = (ATA)"1ATh = [_4/3]

2

—1 1 2
Let = A7 —b=1|-1|,d = |1| andd@ = |1| . Then @ -G =a, 7 =0
1 2 3
Method?2
The problem can be written as:
3 1 2
Given b= |1|,ad; = |1| and @y = |1|. Let W = sp(dy, d>) and by is the projection of b
3 2 3

onto W. Find 7" so that Ar = Z;W.

Then the problem will be the same as the problem 1 in Quiz 4.
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