
Matrix Rank and Span

Recall Theorem 1: If A is a m× n matrix, then the linear system Ax = b has a solution for all

b in Rm if and only if rank(A) = m.

Theorem 2: Let A be a m × n matrix with column vectors v1,v2, . . . ,vn. Then the following

three statements are equivalent. (they are either all TRUE statements or all FALSE statements).

1. rank(A) = m

2. The linear system Ax = b has a solution for all b in Rm.

3. span(v1,v2, . . . ,vn) = Rm
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Example 5: Use theorem 2 to justify the following equality.

span



1

0

0

 ,


2

3

0

 ,


4

5

6

 ,


7

8

9


 = R3 (1)

Example 6: Consider the vectors

v1 =


1

2

3

 , v2 =


−1

−1

−2

 , v3 =


2

−1

1

 , v4 =


3

4

8

 (2)

Show that span(v1,v2,v3,v4) = R3.
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