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Orthogonality

Find the distance from the point (2, 1, —2) to the
plane

6(x — 1) +2(y —3) +3( +4) =0

Prove that if x = (x,x)7, y = (v, )7, and
z = (z;, 22)T are arbitrary vectors in R?, then

@ x'x>0 (b) xTy =y'x

(© x"(y+2z) =x"y+x"z

Show that if u and v are any vectors in R?, then
la + v[|* < (lull + [|v])* and hence |lu + V| =<
[lall + [[v]l. When does equality hold? Give a geo-
metric interpretation of the inequality.

Let x;, X;, and x3 be vectors in R3. If x; L x, and
X L X3, is it necessarily true that x; L x3? Prove
your answer.

Let A be a 2 x 2 matrix with linearly independent
column vectors a; and a,. If a; and a, are used
to form a parallelogram P with altitude & (see the
accompanying figure), show that

(@) A*llax]l* = lla;[*|az > — (alay)?
(b) Areaof P = |det(A)|
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If x and y are linearly independent vectors in R3,
then they can be used to form a parallelogram P
in the plane through the origin correspondmg to

Span(x, y). Show that
Areaof P = ||x x y||

Let

(a) Determine the angle betwee
(b) Determine the distance bef
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(a) Show that p L z. Thus, p is the vector projec-
tion of x onto y; that is, X = p + z, where p
and z are orthogonal components of X, and p is
a scalar multiple of y.

(b) If ||p|l = 6 and ||z|| = 8, determine the value
of ||x||.

Use the database matrix U from Application 1 and
search for the key words orthogonality, spaces, vec-
tor, only this time give the key word orthogonal-
ity twice the weight of the other two key words.
Which of the eight modules best matches the search
criteria? [Hint: Form the search vector using the
weights 2, 1, 1 in the rows corresponding to the
search words and then scale the vector to make it a
unit vector.]

Five students in an elementary school take aptitude
tests in English, mathematics, and science. Their
scores are given in the table that follows. Deter-
mine the correlation matrix and describe how the
three sets of scores are correlated.

Scores
Student English Mathematics Science
S1 61 53 53
S2 63 73 78
S3 78 61 82
S4 65 84 96
85 63 59 71
Average 66 66 76
21. Let t be a fixed real number and let
@—IcosTy s = sint,
- x=(c,cs, e R e o



