Determinants
Properties Of Determinates

Let 
[image: image1.wmf]A

be an n x n matrix.
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Expanded in the ith row:
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Expanded in the jth column:
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e.g. 
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Also:


[image: image6.wmf]56

1

3

5

1

0

2

3

2

1

7

2

1

2

5

0

2

1

3

0

7

0

2

5

1

=

+

-

-

-

=

-


The evaluation of the determinant is simplified by applying the following properties:

1. If a row or column is interchanged by another row or column, the sign of the determinant is reversed.

e.g.
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2. If all elements in a row or column are multiplied by a factor r, the determinant is multiplied by a factor r.

e.g.
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3. A determinant is zero if all the entries in a row or column are zero.

4. A determinant is zero if it has two identical rows or columns (this follows from property 1).
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5. If two rows or columns are proportional, the determinant is zero (this follows from properties 2 and 4).
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6. The value of a determinant is unchanged if a multiple of one row or column is added to another row or column “element-wise”.

e.g.
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7. The value of a determinant is unchanged if all the rows and columns are interchanged, i.e. the matrix is transposed.

e.g.
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8. If the elements in any row or column are the sums of two (or more) terms, then the determinant can be written as a sum of 2 or more terms, i.e.


[image: image13.wmf]33

32

23

22

13

12

33

32

31

23

22

21

13

12

11

33

32

31

23

22

21

13

12

11

a

a

w

a

a

v

a

a

u

a

a

a

a

a

a

a

a

a

a

a

w

a

a

a

v

a

a

a

u

a

+

=

+

+

+

















_1256382879.unknown

_1256383579.unknown

_1256383925.unknown

_1256384189.unknown

_1256384427.unknown

_1256384026.unknown

_1256383804.unknown

_1256383108.unknown

_1256383416.unknown

_1256382931.unknown

_1256382578.unknown

_1256382780.unknown

_1256382547.unknown

