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1. Find the projection matrix for the plane x +y+ 2z = 0 and then find the projection of
[1,4,1] on the plane.

—

S
Answer: by = Pb = 6[_1’ 17, 8]

Let W is the plane z 4+ y 4+ 22 = 0. Notice that [0,0,0] in W.
I will provides ’3 different ways‘ to solve this question.

(Method from 6.4 example 3)

Pick @; = [-2,0, 1], d@ = [0, —2,1]" such that W = sp(ay, @y).

-2 0 -1
B B T (51 1[5 -1
A= (1) 12 (A74) _[1 5] _24{—1 5]

The projection matrix P is

-2 0 5 -1 =2
1 — — 1
P=AATA) AT = 5|0 2 {_51 51] { 02 _02 ﬂ =s |1 5 2
1 1 -2 =2 2
1 5 —1 =21 |1 1 -1
by =Ph=c|-1 5 2| |4 = |17
-2 =2 2 1 —8
(Method from 6.2 example 1, example 2)
The normal vector of W is i = [1, 1, 2], and pick another ¢ = [—2,0, 1]. Then

7 =[1,1,2] x [-2,0,1] = [1,-5,2.

Hence W = sp(v1, ¥,), and that is an orthogonal basis for W.

L bt L b
by = ——=u1 = (%
V1 - U1 Vg * Uy
1
:—[ 2,0,1]+—[1,—5,2]:—[—1,17,—8]
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(Method from 6.1 example 3)

Let b= [1,4,1)7. Pick @, = [~2,0,1]7, @ = [0, —2, 1] such that W = sp(d@,d@). The
Wt = sp(it) = sp([1,1,2]T).

2 0 1|1 10 0| 1/12
@ @ bl =|0 -2 1/4f~]0 1 0|-17/12
11 201 |00 1] 14/12

gl 1Tl

TR TR
b = =y + iy = _02 + o O2 —1171
TR T 2|76 g

page 2 of E



