For example:

Introduction:

The system of equation:


3x + 5y = -4
x - 3y = 5
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Matrix Addition:
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Easy!!!
Matrix Multiplication (scalar):
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Easy!!!
Matrix Multiplication (vector):
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AB =
3
4
5
6
=
(3 x 6 + 4 x 7 + 5 x 8) = (86)
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In general:

A = 
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AB
=
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Exercise:

(1)
Find A+B, A-B, B-A, AB, BA if:
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Finding the inverse of a matrix:
To do so you need to know     (1)
determinant



(det)
(2) Cofactors

(3) Transpose

(4) Adjoint



(adj)
Determinant is discussed separately.

Cofactor is similar to operation of determinant (despite not exactly the same).

For example:
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If we call the matrix of cofactors of A = B

Remember the alternating signs:







B  =
(+) (3 x 12 – 5 x 5)
(-) (12 x 1 – 5 x 1)
(+) (1 x 5 – 1x 3)



(-) (2 x 12 – 5 x 3)
(+) (1x12-1x3)

(-) (1 x 5 – 1x 2)



(+) (2 x 5 – 3 x 3)
(-) (1 x 5 – 1 x 3)
(+) (1 x 3 – 1 x 2)
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Doing a transpose:




B’  =
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Now B’ = adjoint A
= adj A
To find the determinant of A, or det A or 
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det A = (+) (1) x 
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det A = (1) (3 x 12 – 5 x 5 )     -     (2) ( 1 x 12 – 1 x 5 )      +       (3) (1 x 5 – 1 x 3)
= 11
-
14
+ 
6

= 3
The reciprocal (or inverse) of a matrix  
Adjoint of the matrix







Determinant of the matrix
If the matrix is = 
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Now, the inverse of A, or    
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Check:
If 
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where 
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Therefore, the inverse of A found is OK.
Example:
3x + 5y = -4






(1)
x - 3y = 5






(2)
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Let 
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Cofactors matrix of 
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Transpose 
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=  adj 
[image: image40.wmf]A

    =

-3
-5





-1
3

det 
[image: image41.wmf]A

= 3(-3) – 5(1) = -14
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Remember inverse multiplies matrix is identity.

Therefore:
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Therefore, x = 13/14; y = -19/14

Substitute the value of x and y back into equation 1 to check.

3(13/14) + 5(-19/14) = - 4






from (1)


(39 - 95)/14 = - 4
-56 /14 = - 4

 - 4 = - 4

Therefore, the calculations are ok.

You may find that it is easier to solve simultaneous equations using determinant than matrix. However, matrices have many more other applications. The above is just a demonstration to show how to find the inverse of a matrix and the usage of it.
Shortcut methods for 2 x 2 matrices
The above formula,
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 can be used for any size of matrix.
However, for small 2 x 2 matrices, we can simply memorize:


A =          
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Matrices











Row matrix





Column matrix





3 x 2 matrix





2 x 2 matrix





This is like a flip about the diagonal of the matrix.
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Remember sign rule of determinant:
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A short cut method to remember this is:





flip about axes;


multiply – ve to upper right and lower left corners





Confirmed by computer
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