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Gaussian Elimination.  Following the steps and templates given below, use Gaussian Elimination to solve for unknowns x1, x2, x3 for the following equations.  Work it out by hand using fractions instead of a calculator.  Show all your work.
Eq. 1, 1x1 - 2x2 - 3x3 = 4
Eq. 2, 5x1 + 6x2 + 7x3 = 8
Eq. 3, 9x1 + 10x2 + 11x3 = 12 
Step 1.  Put the equations into standard matrix form
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Step 2.  Normalize Row 1, so that its diagonal element is unity
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Step 3.  Perform row operations on Rows 2 and 3 to create zeros in their first columns
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Step 4.  Normalize Row 2, so that its diagonal element is unity1
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Step 5.  Perform row operations on Row 3 to create a zero in its second column
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Step 6.  Normalize Row 3, so that its diagonal element is unity1
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Step 7.  Use backward substitution to solve for x3, then x2, then x1. 







Step 8.  Substitute your computed values for x1, x2, x3 into the original equation from Step 1, and demonstrate that your answers are correct.
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Step 9.  Repeat the problem, changing the minus signs in Row 1 to plus signs.  What happens?  The reason for failure is that for the new case, Row 1 = 2 Row 2 – Row 3, so there are actually only two independent equations.  Independent equations means that no equation is a multiple of, or linear combination of, the others.  Thus, the new problem has three unknowns, but only two independent equations.
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