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1. Find all possible scalar r such that the matrix A commutes with matrix B.

r 0 0 1 01

A=10 1 0|, B=|(01 0

0 0 3 1 01

Answer: r = 3.

> 0 0] [1 0 1] [r 0 7]

AB=10 1 0| |0 1 0| =10 1
00 3|1 0 1 3 0 3]
[ 0 0] [1 0 1] [r 0 3]
BA=1{0 1 0 |0 1 =10 1 0
_0 3_ _1 1_ |7 3_

Therefore, AB = BA if and only if r =3 .

2. For vectors v and W in R™, prove that v — w and v + @ are perpendicular if and only
it 7 = 1]
Solution:
v —w and U + W are perpendicular means (v — W) (v + W) = (v+ W) (V—w) = 0.
Then

— —> —_— — — —> — —> —_— —> ->.>Hﬁ»||2
= |[|V

0=(v—-w0)- (V+0) =0 V+70-0—-0-T—-0- W=7V -0 -0 — ||

Since ||v/]| and ||@]| are both non-negative, we know [|v]|? = ||@ ]| if and only if ||7]| =
[l
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