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Handout 1 

Math 260 
On Gaussian and Gauss-Jordan Elimination
M. P. M. M. McLoughlin 

Solve:  
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 where x, y, and z are in (  

Let us consider why matrix theory is so useful by noting the matrices associated with each of the equations derived from the original. 
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augmented is 
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The elementary row operations are:

Add a row to another row;

Multiply a row by a non-zero real; and

Interchange rows.

In Gaussian elimination the goal is to get a matrix such that it is in row-echelon form; meaning that all the entries below the diagonal are zeros using elementary row operations so it should be something of the form 
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 where aij ( (  i, j  ( (  
In Gauss-Jordan elimination the goal is to get a matrix such that it is in reduced row-echelon form; meaning that all the entries below the diagonal are zeros using elementary row operations the entries above the diagonal are zeros using elementary row operations, and the diagonal consists of but ones or zeros (for a unique solution all ones).
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where ci ( (  i  ( (  
McLoughlin’s Heuristic: 

use row 1 to change entries in column 1

use row 2 to change entries in column 2

use row 3 to change entries in column 3, etc. 

go down to Gaussian level (row-echelon form)

then proceed up to Gauss-Jordan level (reduced row-echelon form)


[image: image6.wmf]1111

1223

2461

éù

êú

-

êú

êú

ëû



EMBED Equation.DSMT4[image: image7.wmf]12

1RR

-×+

¾¾¾¾¾®



EMBED Equation.DSMT4[image: image8.wmf]1111

0132

2461

éù

êú

-

êú

êú

ëû

 

meaning 
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meaning 
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meaning 
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meaning 
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 (note we can solve from here by back substitution)

However, let us continue to the Gauss-Jordan level:
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meaning 
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meaning 
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meaning 
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So, the solution is (1, ½ , - ½ )

_1187446068.unknown

_1187446076.unknown

_1187446080.unknown

_1187446084.unknown

_1187446086.unknown

_1187446087.unknown

_1187446088.unknown

_1187446085.unknown

_1187446082.unknown

_1187446083.unknown

_1187446081.unknown

_1187446078.unknown

_1187446079.unknown

_1187446077.unknown

_1187446072.unknown

_1187446074.unknown

_1187446075.unknown

_1187446073.unknown

_1187446070.unknown

_1187446071.unknown

_1187446069.unknown

_1187446064.unknown

_1187446066.unknown

_1187446067.unknown

_1187446065.unknown

_1187446062.unknown

_1187446063.unknown

_1187446061.unknown

