BB202 BUSINESS MATHEMATICS

LECTURE 4

GAUSS ELIMINATION METHOD
The substitution method can be implemented in the form of the ‘matrix’ to speed up computation process. The modified version of systematic elimination is called Gaussian elimination method.
In Gaussian elimination method, the operations of multiply and add will be presented together and the result is recorded in the next step of working.

The calculations continue until the augmented matrix is in the row – echelon form. Next, backward substitution can be used to evaluate the value of the variables easily. In short, the process of multiplying parent equation with a constant and adding it to another row is called elementary row operation.

For a set of simultaneous equations of three variables, ( 3 x 3  matrix ), the process starts with augmenting the LHS of the set of equations with the RHS of the set of equations. The elementary row operations start with the multiplication of the parent equation ( first row) with a constant ( multiplier ). The parent equation is then added to the second equation ( second row ) to convert the first element of the second row to become zero. 

Next, the parent equation ( first row ) is multiplied with another constant and it is then added to the third row. This step converts the first element of the third row to become zero.

With the first element of the second and third row now becoming zero, the next step uses the second row as the parent equation. Multiplying it with a constant and adding it to the third row, the second element of the third row is converted to zero. 

At this stage, the third row has only one element representing a variable only. The variable can then be evaluated with the RHS value. Values of other variables can be evaluated by backward substitution.

The final form of the augmented matrix is called row-echelon form. (ladder).

Matrix in row- echelon form possess the following characteristics:

(1) If a row does not consist entirely of zero, then the first nonzero number in the row is a 1. ( Leading 1)

(2) Rows that consist of entirely zero are grouped together at the bottom of the matrix.

(3) In any two successive rows that do not consist entirely of zeros, the leading 1 in the lower row occurs farther to the right than the leading 1 in the higher row.

Examples of matrix in row-echelon form:

Example 1:

Solve the following simultaneous equations using Gaussian elimination method. 
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Solution

Augmenting the matrix, we have
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Performing row operations:
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From row 3,  
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Backward substitution:

From row 2,   
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From row 3, 
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Justification of the results are left to students.
Note: 

Some systems of linear equations may not have a solution. We said the system is inconsistent. Inconsistency may be resulted from the existence of parallel equations in the system. The row –echelon form may have the last row entirely zero.

Some systems of linear equations possess infinitively many solutions. It occurs when some redundant equations exist in the system.
_1257058935.unknown

_1258352436.unknown

_1258352524.unknown

_1258352614.unknown

_1258352717.unknown

_1258352787.unknown

_1258352542.unknown

_1258352502.unknown

_1257059181.unknown

_1257059418.unknown

_1257059568.unknown

_1257058971.unknown

_1257057952.unknown

_1257058019.unknown

_1257058833.unknown

_1257057995.unknown

_1257057918.unknown

_1257057934.unknown

_1257057898.unknown

