Section 4-2  Augmented Matrices
Example 1: Solve the following system of linear equations in two variables:
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This system can be represented as an augmented matrix where the first column contains the coefficients of x, the second column contains the coefficients of y, and the third column contains the constant terms. The first row represents the first equation and the second row represents the second equation:
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We can solve this system of equations in a systematic fashion. In the illustration below, the arrow indicates that the expression on the left replaces the row indicated on the right.
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	Step 1. Set the coefficient of x in the first row to 1.
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	Step 2. Set the coefficient of x in the second row to 0.
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	Step 3. Set the coefficient of y in the second row to 1.
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	Step 4. Set the coefficient of y in the first row to 0.
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From the final augmented matrix, we get the following equations:
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Use the matrix capabilities of the TI-83 calculator to solve this same system of equations.

Enter the System as a Matrix

1. To enter a matrix, begin by entering this keystroke combination: [image: image13.png][ 2nD |





 INCLUDEPICTURE "../TI83/TI_MATRX.gif" \* MERGEFORMAT [image: image14.png]—
Py




2. Use the cursor keys to select the Edit option and then select row 1 (matrix A). Press [image: image15.png]ENTER]



.

3. Enter the dimensions of the coefficient matrix (2 rows by 3 columns):

2 [image: image16.png]ENTER]



3 [image: image17.png]ENTER]




4. Enter the values of the coefficient matrix (row by row):

8 [image: image18.png]ENTER]



 7 [image: image19.png]ENTER]



 720 [image: image20.png]ENTER]



 4 [image: image21.png]ENTER]



 6 [image: image22.png]ENTER]



 500 [image: image23.png]ENTER]




5. When you are done, press [image: image24.png][ 2nD |





 INCLUDEPICTURE "../TI83/TI_Quit.gif" \* MERGEFORMAT [image: image25.png]——
3



.

Display the Reduced Row Echelon Form (rref) of the Matrix

1. Press [image: image26.png][ 2nD |





 INCLUDEPICTURE "../TI83/TI_MATRX.gif" \* MERGEFORMAT [image: image27.png]—
Py




2. Select the Math option.

3. Scroll down to the rref( option and press [image: image28.png]ENTER]



. The screen display will look like this:

[image: image29.png]



4. Press [image: image30.png][ 2nD |





 INCLUDEPICTURE "../TI83/TI_MATRX.gif" \* MERGEFORMAT [image: image31.png]—
Py



and with matrix A selected [image: image32.png]ENTER]



 and close the parentheses. The screen display will look like this:

[image: image33.png]



5. Press [image: image34.png]ENTER]



 a second time and the reduced row echelon form of the augmented matrix will be displayed:

[image: image35.emf]

 

In this form, we see that x1 = 41 and x2 = 56.

Example 2:
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 → x = 66, y = 36
Example 3: 
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→ x ≈ -3.142, y ≈ -0.294
Example 4:
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Notice that the result is not in reduced row echelon form. Furthermore, the second equation in the result can’t be true: 0 + 0 = 1. This indicates that the two equations represent parallel lines that have no simultaneous solution.
Example 5:
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Notice that the result is not in reduced row echelon form. However, unlike the previous example, the second equation in the result is correct: 0 + 0 = 0. This indicates that the two equations represent the same line and there are an infinite number of simultaneous solutions (i.e., every point on the line).
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