
Math 314 Linear Algebra Section 3.4 and 3.5 Examples

(1) For each matrix A below, its columns will be labelled ai.

• Use R to write the columns of A as linear combinations of each other or state that
this is not possible.

• Find a basis for C(A), the column space of A and N(A), the null space of A.
• Determine the dimensions of C(A) and N(A).
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0 0 1

3

5

y
nontrivial

7

C
.

-
-

-
-

• Just  interpret NIA .
That  is A -53=8 or

ftp.afzIIJFH-ESO-2-a-3aztaz-o
• using

the book  algorithm for

clearly ,
we must  drop

findingNUI. atleast one of these three vectors
Xzisfhee .

So X ,

+2--0×2+3=0 in the basis of CCA)
.

How do we know 1 is sufficient ?

so x.  = -2,43×3=1 . bhfw={ I
, ,Iz}={ AT ,aj }Sz = ( -2

,-3,17.

NCA )={ CST :c real }
basis for NA ) -

- { sj }
dim ( CIA ) =2

dimension
of Nw

= 1

i  2 3 4 5

• CCA )
.

→

S3 implies -28 , taz
NCA )

- Ig implies - 3ajt4aytaJ=o
. Find special solutionsSetxzh

, xs=o - bggifyfu-fai.az ,aT, }
X ,

+2=0 or X ,=
- 2 and X 2--114=0

Sz =L -2,1>0,907 ={ Iz
,

@4595 }
Set xs=1 ,

Xz=O .

x. =o
, xz= -3×4=4 dim ( CCA) ) =3

55=(0,02-34,1)
basis for -_ { 53,55 } ,

dim ( NCA ) =L
.

MA ) NCa7={ 8 }
,

basis -

- {3 dim(NlAD=o

I
, ,aT,a} are linearly independent .

bggigfu-fa.am?s3--&,J,k}



2

(2) (summary of previous page) Suppose A is an m⇥ n matrix of rank r.

(a) The dimension of C(A) is and a basis for C(A) can be found by

(b) The dimension of N(A) is and a basis for N(A) can be found by

(3) Find a basis for the row space of A where A =

2

4
1 0 2
1 1 5
2 �2 �2

3

5 .
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So dim ( roof aa) = dim ( C ( At )) = r -

- rank of A
.

That is
,

the dimension of the cool
. space and row space

mm

are the same even though they may not even

be in the Same Space ! !

If A is mxn matrix
,
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row space in IR ?
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