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ALGEBRA II – MS. KLIMCZUK
4.4 Exploration: Row Reduction
Importance: Row reduction (or Gaussian elimination) is the process of using row operations to reduce a matrix to row reduced echelon form. This procedure is used to solve systems of linear equations, invert matrices, compute determinants, and do many other things.

Example 1
Follow the following steps: 
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Step 1: Write the system of equations as an augmented matrix. 
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Step 2: Interchange Rows 1 and 2.          
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Step 3: Multiply Row 1 by -3 and add it to Row 2.      
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Step 4: Multiply Row 1 by -2 and add it to Row 3.       
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Step 5: Multiply Row 2 by -1.   
[image: image4.wmf]2

2

R

R

®

-


Step 6: Multiply Row 2 by -2 and add it to Row 3.      
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Step 7: Rewrite the resulting matrix as a system of linear equations. What do you notice?

Step 8: Solve the system of linear equations. 

Example 2
Follow the following steps: 
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Step 1: Write the system of equations as an augmented matrix. 
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Step 2: Interchange Rows 1 and 3.          
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Step 3: Multiply Row 1 by 2 and add it to Row 2.      
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Step 4: Multiply Row 1 by -3 and add it to Row 3.       
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Step 5: Multiply Row 2 by 1/9.      
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Step 6: Multiply Row 2 by 14 and add it to Row 3.       
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Step 7: Multiply Row 3 by 9/94.      
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Step 8: Rewrite the resulting matrix as a system of linear equations. What do you notice?

Step 9: Solve the system of linear equations. 
Questions: 
1. The operations you made on the matrices are called Elementary Row Operations. These are operations that can be performed without altering the solution set of a linear system. There are three operations. What are they?

i. ________________________________________________________________________

________________________________________________________________________

ii. ________________________________________________________________________

________________________________________________________________________
iii. ________________________________________________________________________

________________________________________________________________________

2. You should have noticed something about the final matrix after we performed the operations. It was in Row Echelon Form. This is our GOAL so that we can solve by back substitution. What does this matrix look like? Explain. Then draw a matrix in this form.

3. When using Row Operations, we focus on creating Row Echelon Form column by column. (Once we get the first column in the right form, we can move onto the second column. Once we get the second column in the right form, we can move onto the third column).
What is wrong with performing each row operation on the matrix as the NEXT step.
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         a) Multiply Row 3 by 0           b) Multiply Row 2 by -2 and add it to Row 3  

4. Now use row operations to solve the system below:
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� EMBED Equation.3  ���
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