Solving Systems of Linear Equations

Elimination and Matrix Row Operations Compared


	Elimination Method on Equations
	Augmented Matrix Row Operations

	Solve this system:
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	Swap equation 1 and 3.
	R1 ↔ R3
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	Multiply eqn. 1 by –5 and add to eqn. 2.
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	R2 – 5R1 → R2
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	Multiply eqn. 1 by 2 and add to eqn. 3. 
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	R3 + 2R1 → R3
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	Multiply eqn. 3 by 3 and add to eqn. 2.
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	R2 + 3R3 → R2

	
[image: image12.wmf]
	
[image: image13.wmf]

	Swap equations 2 and 3.
	R2 ↔ R3
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	At this point we could back substitute; but let’s see what happens if we continue the elimination process.

Divide eqn. 3 by – 2, and multiply eqn. 2 by – 1.
	–R2 → R2

–R3/2 → R3
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Matrix now in Row Echelon Form.

	Multiply eqn. 3 by – 5 and add to eqn. 2.
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	R2 – 5R3 → R2
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	Multiply eqn. 3 by 2 and
add it and eqn. 2 to eqn. 1.
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	R1 + R2 + 2R3 → R1
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Matrix in Reduced Row Echelon Form.

System solution is (6, 12, –1).

	The matrix check substitutes the solution values into all three equations simultaneously, so it's very efficient.
	Check: 
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