Section 4-5  Inverse of a Square Matrix
Identity Matrix

An identity matrix, I, has the property that IM = MI = M. In general, given an arbitrary rectangular matrix M, there is no identity matrix. However, for any n by n square matrix, the identity matrix I is the n by n matrix with 1’s along the principal diagonal from upper left to lower right and 0’s everywhere else.

Inverse of a Square Matrix

Given a square matrix M, the inverse matrix, M-1, has the property that MM-1 = M-1M = I. Not every square matrix has an inverse.
Example: Given 
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find M-1, if it exists.

The Hard Way

First we’ll do it the hard way:
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This lead to two systems of equations:

    2a + 3c = 1

     a + 2c = 0

and

    2b + 3d = 0

     b + 2d = 1

The solution to the first system is given by
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 so a = 2 and c = -1.

The solution to the second system is given by
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 so b  = -3 and d = 2.

Putting these results together:
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An Easier Way

When solving the two systems of equations above, notice that the matrix of coefficients was exactly the same in both systems and only the constants changed. Consequently, the row operations needed to find the reduced row echelon form for these systems is identical. As a result we can solve both systems at the same time as shown here:
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The first two columns in the augmented matrices represent the coefficients of the two sets of equations. The third column in the initial matrix contains the constant terms for the equations whose variables are a and c and the third column in the reduced row echelon form are the resulting values for a and c. The fourth column in the initial matrix contains the constants for the system whose variables are b and d and the fourth column in the reduced row echelon form are the resulting values for b and d. In general
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 where I is the identity matrix.

Example: Given 
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find M-1, if it exists.
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The Easy Way:

Using your TI-83 Calculator:

1. Type in the matrix using the matrix editor.

2. Select the desired matrix using the normal matrix selection method.

3. Tap the inverse key:[image: image10.png]


and then [image: image11.png]ENTER]



.
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Cryptography
A  B  C  D  E  F  G  H  I  J  K  L  M  N  O  P  Q  R  S  T  U  V  W  X  Y  Z  Blank

1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26    0
Encoding Matrix: 
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Message: TONIGHT =
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Encoded Matrix: 
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Decoded Matrix: 
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We can also set up the message matrix by columns instead of rows:

Encoding Matrix: 
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Message: TONIGHT =
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Encoded Matrix: 
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Decoded Matrix: 
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