Math 290 ELEMENTARY LINEAR ALGEBRA
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February 19 (Tue), 2008

Instructor: Yasuyuki Kachi

Line #: 74449 / 82588.
[I] (10pts) Let

0 1 0 2
a; = 0 y ay = 0 s as = 1 y b = 3
1 0 0 4

(1) b = 4a; + 2a> + 3as.

(2) For the above a1, as, a3, define

A = a, as as ]
This means
0 1 0
A= 10 0 1
1 0 0
x1
(3) For the above A, b, and the unknown column vector @« = |z | , the
T3
system of linear equations Az = b is consistent .
0
(4) Let 0 = [0]| . Forthe above a;, az, a3, trivially ,
0

0 = 0a; + Oaz + Oas.
(5)  There is no way to make
0 = s1a1 + sgas + ssas,

where s1 # 0, or sy # 0, or s3 # 0.



Justification for (5). Indeed,if 0 = sya; + s2as + szas, then

-

This reads s; = 0, so = 0, s3 = 0.

T

(6) For the above A, 0, and the unknown column vector = = |[z2| , the
xs3

homogeneous system of linear equations Az = 0 has only the trivial solution .

[IT] (10pts) Let
[ cosf —sinﬂ} B — [cosgb —sin¢}

| sin6 cos 6 sin ¢ cos ¢

A:

. [ cos (0+9) —sin(@-l—qb)]'
s (04+0)  cos (0+0)

(1)  We may write out AB in terms of sinf, cosf, sin¢ and cos¢, as

AB

[ cos O — Siﬂ@] [ cos ¢ — sinqzﬁ}

sin 6 cos 6 sin ¢ cos ¢

B (cos@)(cosgzﬁ) — (sin@)(sin¢) — [(sin@)(cosgf)) + (cos@)(sirub)]]‘
_(sin@)(cosc,/)) + (cos@)(sian)) (cos@)(cosgb) — (sin@)(singb)




(2)  We may read off the four entries of C = AB, and may write out

the consequence as
Ccos (9-1—(,/)) = (cos@)(cosgb) — (sin@)(sinqb),
sin <9+§b) = (sin@)(cosgb) + (Cos@)(singb).

(3)  Trueor false :  “ For the above A and B, AB = BA holds. ”

The answer is “true”. Indeed, AB equals

Ccos (9+§b> — sin (9+¢>

¢ = sin <9+¢) oS <9+¢)

By interchanging the roles of # and ¢, it follows that BA equals

oS (qb-i-@) — sin (qb-i—@)
sin <¢—|—9> oS ((b—f—@)

Since ¢ + 60 = 6 + ¢, it follows that this last matrix equals C. In short,

AB and BA both equal C. In particular, AB = BA.



