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Section 8.3 

Rank of a Matrix
Let  be a  matrix.A m n×

( )( )The  of  denoted rank  is the maximum number of 

linearly independent row vectors of .

A A

A

rank

Let  be the row-echelon form of .B A

( )rank the number of nonzero rows of .A B=

Example:

Find the rank of :
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( ) 3Rank A =
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Let 

a)   be a vector space.

b)   be vectors in 

c)  Let 

V

V

S =

1 2 n

1 2 n

u ,u ,…,u

u ,u ,…,u

1 2 0,
n

c c c= = = =�

then the set  is called .S linearly independent
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Said another way:
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If the only linear combination that gives the zero 

vector is when :
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Linear Independence
technical definition:

How you find whether a 

set of n vectors is 

linearly independent :

a) Make the vectors 

rows of a matrix.

b) Find the rank of 

the matrix.
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( )

Solve : 

Create : |

A

A

=X B

B

( ) ( ))  rank rank | System is i A A= ⇒B consistent
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0 0 1 | 2

0 0 0 | 0
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⇒ Unique Solution
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( ) ( )rank rank |A A n= <B

⇒ Infinitely Many Solutions

( ) ( ))  rank rank | System is ii A A< ⇒B inconsistent
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⇒ No Solution


