
Math 54, Quiz 5 Solutions Section 6 GSI Carter

1. Let u =
(

1
−1

)
. Find a basis for the following subspace of M32:

S = {A ∈ M32 | Au = 0}.

Let A =

a b
c d
e f

. Then A ∈ S if and only if

0
0
0

 = Au =

a − b
c − d
e − f

 .

Therefore

S =


a a

c c
e e

 : a, c, e ∈ R

 ,

and a basis for S is given by 1 1
0 0
0 0

 ,

0 0
1 1
0 0

 ,

0 0
0 0
1 1

 .

2. Let

B =


 1
−1
0

 ,

 1
0
−1

 ,

 1
−3
1


and x =

2
1
1

. Find [x]B .

We are looking for the vector

a1

a2

a3

, where

2
1
1

 = a1

 1
−1
0

 + a2

 1
0
−1

 + a3

 1
−3
1

 .

This vector equation corresponds to the augmented matrix 1 1 1 2
−1 0 −3 1
0 −1 1 1


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which row reduces to  0 1 −2 3
−1 0 −3 1
0 −1 1 1


 0 0 −1 4
−1 0 −3 1
0 −1 1 1


1 0 3 −1

0 1 −1 −1
0 0 1 −4


1 0 0 11

0 1 0 −5
0 0 1 −4



Therefore [x]B =

11
−5
−4

.
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