
Null Spaces

defy : A is an mxn matrix
.

The null space of A
,

denoted NCA )
,

is the set of all n - vectors
,

x
,

such that

Ax = O
.
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y
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- f !) is not in NCA) because

Axe and Ay -

- &) f- %)

Determine the null space of④
a I

,

We need to find alt X where Ax = O
.

To solve :
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* why didn't we solve this using A
" ?
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- { faa) : aek }
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Example I Revisited

• Find NCA) for the matrix in Example 1
.

Answer : NCA ) = { Faa) : a EIR }
• Find ④solutions to A×=&)

&{ o

! ?]ftoI !f) → At 2×2=3 or

X
, =3 -2×2

× -
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Is y
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- I ;] in this set # Erector
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-
- I ) in NCA )



Showy ① NCA ) ¥0

Find a 3×3 matrix A such that

NCA ) -
- { I:o)} .

② If x is in NCA)
,

then ex is in NCA)
for

any number C .

③ If X and
y are in NCA)

,
then

Xt y is in NCA )
.

④ If x is in NCA) and z  is not in

NCA) ,
then x and z are linearly

independent .

⑨ If x is a solution to Ax  = O and
Z  is a Solution to Ax  = b

,
then

2- t X is a solution to AE b
.

⑥ If Z
,

and Zz are solutions to A # b
,

then there is an x in NCA) so that

2-
z

= Z
,

TX



Big Principles

If A  is invertible
,

then NCA) = { 8 } .

2430 N (A) is a subspace .

No linear combination of vectors in NCA)
can fall outside of NCA )

S③ The set of all solutions to Ax=b

can be described by finding one

particular solution to Ax -
- b

, say Xp ,

and adding it to the vectors in NCA )
.


