
Gaussian elimination method can be applied on augmented matrices:



is the kth augmented matrix.



(The first row with non-zero second element (3th row for this example) 

is  substituted  with  the second row to obtain a new matrix.)





This illustration show that when a system of equations has no unique

solution. Consider two systems presented below:

Corresponding augmented matrices are as:

Performing operations,



results in:

In this case, there is no suitable row for substitution with the second one.

The algorithm requires  that the procedure be halted  and no solution  to 

either system is obtained.

The first system has an infinite number of solutions and the second

system has no solution.



total number of operations

n is the matrix dimension.

total number of operations
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Pivoting Strategies

We found that a row interchange was needed when one of the pivot

elements is 0. To reduce round-off error, it is often necessary to

perform row interchanges even when the pivot elements are not 0. This

is described via the following example:





• The pivot element a11 is small  in  magnitude compared  to a21 . So,  the

magnitude of  multiplier  m21 will  be  much  larger  than  1. 

• Thus, round-off  error in  computation of a12 is multiplied by m21 when

computing a22 .  this leads to the enhancement of the original error.



The simplest strategy is to select an element in the same column that is

below  the  diagonal  and  has  the  largest  absolute  value. Then,  the

corresponding rows are interchanged.  







is the same as that previous examples except that all entries  in the first

equation have been multiplied by 1.E4. Solve this system using 4-digit

arithmetic and partial pivoting. 



This  method  places the element  in the pivot  position that  is  largest 

relative to the entries in its row. 

Suppose that si is not zero (otherwise the system has no unique solution),

pivoting for the first row is done by choosing p with, 

Similar procedure is applied for other pivoting elements.



For the system of equation (mentioned in the previous illustration):
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