
Matrix Rank

Example 1: Show that the matrix A =


1 2 3

4 5 6

7 8 9

 is row equivalent to each of the following matrices

in row echelon form.

B =


1 2 3

0 −3 −6

0 0 0

 , C =


1 2 3

0 1 2

0 0 0

 , D =


1 0 −1

0 1 2

0 0 0

 (1)

Theorem 1: If a matrix A is row equivalent to matrices B and C both in row echelon form, then

the number of nonzero rows of B is equal to the number of nonzero rows of C.

Definition: The rank of a matrix A, denoted rank(A), is the number of nonzero rows in any

matrix B in row echelon form that is row equivalent to A.

Example 1 Continued: If A =


1 2 3

4 5 6

7 8 9

 then

rank(A) =

1








































































































































































































































































































































































































































































































































































Example 2: Calculate the rank of the following matrix.

A =


1 −2 1 4

−1 2 1 2

2 −4 0 2

 (2)
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