Solution to Practice 1n

A1(a) First I calculate 7@ = (0)(3)+(1)(—=5) = =5 and ||9]|> = 0°+12 = 1. So

projzu = (=5/1)v = =5 [ (1) ] = [ _05 } This means that perpzu =

{ 35 = [ ?) ] Double checking, we verify that proj;u + perpzu =

H} - [ —35 ] = @, and that ¥+ perp;ti = [ ?][g] = (0)(3) +(1)(0) =

A1(c) First I calculate @@ = (0)(=3) + (1)(5) + (0)(2) = 5 and ||7]|* =
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02 + 12+ 0% = 1. So projzu = (5/1)v 5 |. This means that perpzu =
0
[ -3 0
5 |—1] 5 . Double checking, we verify that projzi+perpzu =
| 2 O
[0 — -3
5 | + =] 5 = «, and that ¥ - perpzd = (0)(—3) + (1)(0) +
| 0 2 2
0)(2) =

A1l(e) First I calculate 7@ = (1)(—1) +(1)(—1)+(0)(2) + (—=2)(—1) = 0. This
means that @ is orthogonal to ¥, and thus we know immediately that projzu = 0
and perpﬁu = 4. As such, we easily see that proj;u + perpzu = 04+ = i, and
that ¥ - perpzu =0 -4 = 0.

A2(a) First I calculate -4 = (1)(3) + (1)(-3) = This means that  is

orthogonal to v, so projzu = 0 and perpyu = U = [ _3 ] .
+

A2(b) First I calculate 7 - @ = (2)(4) + (3)(=1) + (=2)(3) = —1 and ||7]|? =

—2/17
22 + 3% + (—2)? = 17. Then projzii = (—1/17)v = | —3/17 |, and perpyi =
2/17
4 —2/17 70/17
1| = | =37 | = | —14/17
3 2/17 19/17
A2(c) First I caleulate o-@f = (—2)(5)+(1)(=1)+(—1)(3) = —14 and ||9/]|?(—2)+
14/3
12 + (=1)2 = 6. Then projyi = (—14/6)7 = | —7/3 |, and perpgzii =
7/3
5 14/3 1/3
1| =] 73| =] 43
3 7/3 2/3



A2(d) First I calculate v- @ = (1)(4) + (1)(1) + (=2)(—=2) = 9 and ||7]]? =

3/2 4
124124+ (—2)%2 = 6. Then projzi = (9/6)7= | 3/2 |,andperpzi = | 1 |-
-3 -2
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3/2 | = | —1/2
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A2(e) First I calculate v @ = (—1)(2) + (2)(—1) + (1)(2) + (—3)(1) = —5 and
1/3
P 2 92 4 12 2 = = -2/3
[19]]? = (=1)? + 2% 4+ 1° + (—3)* = 15. Then projzu = (—5/15)7 = “13 |
1
2 1/3 5/3
I —2/3 | | -1/3
and perpzu = 9 | —im | T 7/3
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D5(a) First I calculate @-Z = (1)(2)+(1)(5)+(—1)(3) = 4 and ||i]|*> = 12+1%2+
4/3
(—1)%2 = 3. then proj;Z = (4/3)i = | 4/3 |. Thus, perp;¥ = ¥ — proj;& =
—4/3
2 4/3 2/3 1 2/3
51 —1 4/3 = | 11/3 |. Now we calculate 1 |-]11/3 | =
3 —4/3 13/3 -1 13/3

2/3+411/3—13/3 = 0. As such, proj;(perpzZ) = 0.

D5(b) We have perp;@ = & — proj;@ = & — ”ﬂ ﬁz @. Thus,
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D5(c) Geometrically, perp;Z is the part of = that does not have anything in
common with #. That is, it is the part of £ that is perpendicular to 4. As such,
when we take the projection of this onto #, as it had nothing in common with
i, we are left with the zero vector.



