12.13 Since

4 16
pfojw(§1):(§1'21)Q1+(§1'22)Q2:0+(*%) 0 :% 0,
=y —12
0 [0
projy (€2) = (€2 - wy) wy + (e - wy)wy, =1- |1 +0=|1
K
-2 —12
and projy (e3) = (e5 - wy) wy + (€5 - wy) wy =0+ g 0] = % 01,
3 9

the standard matrix of the orthogonal projection projy is given by

16 0 -12

1
A=L1 0 25 0
12 0 9

12.16 Note that the vectors w; and w, are orthogonal. We normalize these vectors and we obtain

5
w,q 1 9
Q = = — —_
bl VB0
) 1
w
and v, = —2 =
N v
Next we determine
5 1 -1
projyy(uw) = (w-v) v + (w-vy) vy =3 | —2| +(=3) | 2|=1|-8
1 -1 4
Finally, the distance between the vector v and W is
0
lu.— projw (W)l = || | 3| I = V9 +36 = V45 = 3V5.
6
12.17 As v, and v, are orthogonal, we let w; = v; and wy = v,.
Next we determine
1 1 -1 1
W3 = U3 Ug'wé_ 23.2222* 2 *% 1 *% 1 :% 1
[y | [, |
1 1 0 —2



12.18 We let
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