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Worksheet: The four subspaces
For each matrix A below I show R =rref(A), i.e. from Matlab. Answer the
following questions:

• what are the dimensions of the four subspaces C(A>), C(A), N(A), N(A>)?
• find a basis for each of the first three subspaces C(A>), C(A), N(A)

1.

A =

2

4
8 1 15
3 5 1
4 9 �1

3

5 ! R =

2

4
1 0 2
0 1 �1
0 0 0

3

5

2.

A =

2

4
12 �10 5
�9 �1 �5
1 3 12
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5 ! R =

2

4
1 0 0
0 1 0
0 0 1
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SOLUTIONS

dimensions
f
in

green

[m= 3, n=3, r⇒2]
2 CCAD=span {1%191} = span {HI,(F)}
2 AA) = span{[§]

,
[&] }

I NCAI = span -{fit}
I N (AT)

1,1133
[m=3, n=3, r=3]
3 Clan = span {1%1%19}}⇒m{f¥f¥}
3 CCAI = span {f-If;] ,1¥.]} = Rs
o N (A) =2-

O N CAT )=Z
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3.
A =


2 �1 5 2
2 1 �1 6

�
! R =


1 0 1 2
0 1 �3 2

�

4.

A =

2

664

2 2
�1 1
5 �1
2 6

3

775 ! R =

2

664

1 0
0 1
0 0
0 0

3

775

5. For A in problem 4, rref(A>) =


1 0 1 2
0 1 �3 2

�
. From this, find a basis for N(A>).

[m=2,n=4,r=- 2]

zccatt-srfE.lt?;H---srmfl&fEH2ccA1=spmSfE3ftB,zNcA)⇒pm{(i%}
ON /At)=Z

[m=4,n=zr=D
ZCTAT)=span{fill:]}=spm{&}fD}

zan=som{[¥H}
ONCA)==Z ZNCAT)

MAT)=spm{É][÷) }


