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1. Find the projection of [2, 4, 2] on the subspace W = sp([2, 1, 1], [1, 0, 1]) in R3

Answer: [ 2 2] = 2[5 4 1]

wloo

Let b=[2,4,2], 7, = [2,1,1], % = [1,0,1]

A (@211 211
|ty |1 01 0 -1 1
2$1+372+.’E3:O

Let x3 =, , we have [y, zq, 23] = [—r, 7, 7].
— X9+ X3 =

Therefore, W+ = sp([—1,1,1]).

method 1
2 1 —112 2 1 =112 2 1 -1/ 2 2 1 -1/ 2
10 1{4|~]0 -1 3/6|~|01 -3|-6]|~]101 —-3|-6
11 112 0 1 3 ]2 01 3|2 00 6|38
21 —1| 2 2 1 0/10/3 2 0 0]16/3 1 0 0[8/3
~l01 -3|-6]|~010] -2 |~l010] —-21|~]101T0| =2
00 1 |4/3 0 0 1] 4/3 00 1)|4/3 0 0 1]4/3
Hence, by = §8 — 20 = §[2,1,1] = 2[1,0,1] = [}/, 5. 3
method 2
. b - 2,4,2] - [-1,1,1] 4
by = ——= 103 = —1,1,1] = =[-1,1,1]
1752 (-1, 1, 1]||? 3
- - o 4 10 8 2
by =b0—by. =1[2,4,2] —=[-1,1,1] =[—., =, =
w wL [7 s ] 3[ s Ly ] [37373}
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2. Find the projection of [1, 2, 1] on the plane x + 2y — z = 0 in R?

Answer: |

Let W be the subspace of R? given by the plane x + 2y — 2z = 0, and let @ = [1,2, —1].
Then W+ = sp(a@) = sp([1,2, —1]).
Let b = [1,2, 1], then

. b-a [1,2,1]-[1,2, —1] 4
byt = e G = 1,2,-1] = -[1,2, —1]
[l 11,2, —1]|2 6
- - 2 1 25
by = b— by = [1,2.1] = 21,2, -1] = [=, 2,2
w w4t {7 ) ] 3[7 ) ] [37373]
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