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Let A be a 
[image: image1.wmf]n

n

´

 matrix.
(a) 
[image: image2.wmf])

det(

)

det(

T

A

A

=


(b) If two rows (or columns) of A are equal, then 
[image: image3.wmf]0

)

det(

=

A

.

(c) If a row (or column) of A consists entirely of 0, then 
[image: image4.wmf]0

)

det(

=

A


Example:
Let 
[image: image5.wmf]ú

û

ù

ê

ë

é

=

ú

û

ù

ê

ë

é

=

ú

û

ù

ê

ë

é

=

3

1

0

0

  

,

2

2

1

1

  

,

4

2

3

1

3

2

1

A

A

A

. Then,


[image: image6.wmf](a)

property 

  

  

4

3

2

1

2

2

3

4

1

4

2

3

1

 

1

1

Þ

=

=

-

=

×

-

×

=

=

T

A

A



[image: image7.wmf](b)

property 

  

  

0

1

2

2

1

2

2

1

1

  

2

Þ

=

×

-

×

=

=

A

.


[image: image8.wmf](c)

property 

  

  

0

1

0

3

0

3

1

0

0

 

3

Þ

=

×

-

×

=

=

A


(d) If B result from the matrix A by interchanging two rows (or columns) of A, then 
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Since B results from A by interchanging the first two rows of A, 
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If A is nonsingular, then 
[image: image28.wmf])

det(

1

)

det(

1

A

A

=

-

.
(i). 
[image: image29.wmf])

det(

)

det(

A

c

cA

n

=


Example:
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property (g)
Example:
Let
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Thus,
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     property (i)

Example:
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(j) For 
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where I is an identity matrix.

Example:
Let 
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property (j)
Efficient method to compute determinant:

To calculate the determinant of a complex matrix A, a more efficient method is to 

transform the matrix into a upper triangular matrix or a lower triangular matrix 

via elementary row operations. Then, the determinant of A is the product of the 
diagonal elements of the upper triangular matrix.  
Example:
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Note:
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