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1. If ωv, ωw → Rn and the first entry of ωv is nonzero and the first entry of ωw is zero then ωv and
ωw are linearly independent.

2. If span(ωv2,ωv2,ωv3) = ker(A) then {ωv1,ωv2,ωv3} is a basis for ker(A).

3. If span(ωv2,ωv2) = ker(A) and ωv1 and ωv2 are linearly independent then the dimension of
ker(A) is 2.

4. Suppose span(

[
2
0

]
,

[
0
1

]
,

[
1
1

]
) = V . What is the dimension of V ?

Section 3.3 The Dimension of a Subspaces in Rn (Part 1)

Dimension

P 1. Let A =




1 1 1
0 1 2
0 3 6



 .

1. Find a basis for the kernel.

2. Find a basis for the image.

3. Determine the dimensions for each of the previously found subspaces.

4. Use the dimension of the image of A to determine the number of free variables for the
system Aωx = ω0.

5. Use the dimension of the kernel of A to determine the rank of A.

P 2. For which values of the constant k do the following vectors form a basis for R3?




2
2
2



 ,




1
k
k2



 ,




1
↑1
2





P 3. Consider the plane 2x1 + 3x2 + x3 = 0 which is a subspace of R3.

1. Find a matrix whose kernel is the same as the plane.

2. Find a basis for the plane.

3. Find the dimension of the plane.
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b The vectors x ̅ Jm are linearly independent it
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Ex Let A 32 Find a basis for im A
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That The set of vectors w̅ im are linearly

independent if all columns of reef Im
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if and only if c It amim implies c c cm 0

The vectors w̅ In form a basis for the subspace V
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Let V be a subspaces of RM Let

w̅ ip be linearly independent in V Let

w̅ w̅ span V Then P q

Im All bases have the same number of vectors

Def The dimension of a subspace V denoted by dimu
is the number of vectors in a basis for V

Rematt
aim im A rank A

dim Ker A the of free variables of AP

null A nullity of A

rank A nullA n


