Determinants and Inverses

Associated with every square matrix is a value called the determinant.  This value for a 
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matrix is the number that results from the difference between the products of the numbers in each diagonal of the matrix.  If  represents any 
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matrix, then the determinant is the result of ad – bc.  The determinant of A can be represented as detA or as 
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.
                        Notation:    
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Examples:  Find the determinant of each of the following matrices:

1.  
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The inverse of a 
[image: image15.wmf]2

2

´

matrix can also be determined. If 
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 represents any 
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matrix, then the inverse of A, written as A-1, is found by:  
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When a 
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matrix is multiplied by its inverse, the result is the identity matrix
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Examples:  Find the inverse of each of the following matrices:
1.  
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Solution:       The first step is to find the determinant of (A).      
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Do not leave a negative sign in the denominator of any fraction.  Apply the rule for division of integers and place the resulting sign in the numerator of the fraction.

When using the inverse matrix to solve a system of linear equations, it is best to leave all the elements in fraction form.  To confirm that the answer is correct, multiply the matrix by its inverse.

Check:    
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is the identity matrix. Therefore the inverse matrix is correct.
2.  
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 Solution:     The first step is to find the determinant of (A).
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When using the inverse matrix to solve a system of linear equations, it is best to leave all of the elements in fraction form with the same common denominator as shown in the first inverse rather than as reduced fractions as shown in the second inverse. 

Check:    
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The product of 
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is the identity matrix. Therefore the inverse matrix is correct.

The multiplication above was done using A-1 in which all the elements had the common denominator 12.  Therefore, the resulting products could be manipulated in order to produce the identity matrix.

3.  
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Solution:    The first step is to find the determinant of (A).
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Check:    
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The product of 
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is the identity matrix. Therefore the inverse matrix is correct.

4.  
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Solution:     The first step is to find the determinant of (A).
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Check:    
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The product of 
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is the identity matrix. Therefore the inverse matrix is correct.

Exercises:

1.  Find the determinant of each of the following matrices:

a)  
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2.  Find the inverse of each of the following 
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 matrices.  Check your solution by 

     performing the operation of 
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Answers:

Finding the determinant

1.  a)  
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         det = -20- + 12            det = -14- -12             det = 10- + 6              det -24- - 20

         det = -32                      det = -2                       det = 4                       det = -4
Finding the inverse matrix

1. a)  
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