Section 6.2 Matrices

Obijectives:
« Represents systems of equations by augmented matrices
- Solve systems of equations by row reduction
« Solve applications using matrices.

It is often convenient to use an array called a matrix to represent a system of equations. For
example, the following system:
x +2y=-2
2x + 6y = 2

can be written as an augmented matrix as follows:

1 2} -2
2 61 2

Notice that only the coefficients of the variables are written. In this augmented matrix,
each row of the matrix represents an equation of the system. The numbers in the first

column correspond to the coefficients of x. Similarly, the numbers in the second column

correspond to the coefficients of y. The third column corresponds to the constant terms on

the other side of the equals sign. A vertical dashed line is often, but not necessary, used to
represent the equals sign of the equations.

Example 1
Write the following system of equations as an augmented matrix.

x+2y+ 3z=-2
2y — 5z = 6
3x + 3y + 10z = -2



Using Augmented Matrices to Solve Systems

Augmented matrices can be used to solve a linear system of equations. When solving using
matrices, operations similar to those used in the Elimination Method are used and are called
Elementary Row Operations. There are three elementary row operations that when used
produce and equivalent matrix

Elementary Row Operations
These row operations can be used in any order.
1. Interchange any two rows.
2. Replace any row by a non-zero constant multiple of itself.
3. Replace any row by the sum of itself and a non-zero constant multiple of another row.

The goal of solving a system using matrices is to reduce the part of the augmented matrix to
the left go the dashed line to Reduced-Row Echelon Form(RREF) through the use of the
Elementary Row Operations. This process is demonstrated in example 2.

Example 2
Solve the system of equations using the elementary row operations.

x+2y= -2
2x + 6y = 2

The process in example 2 above ends with the matrix in Reduced-Row Echelon
Form(RREF). You must understand that the process to get into RREF is not always the
same. Each matrix is different as is the person solving, different pathways are normal.

Guass-Jordan Elimination

The method of using elementary row operations to produce an equivalent matrix in reduced-
row echelon form is called Guass-Jorddan Elimination.

Example 3

Write the system represented by each system. If possible, classify each system as
consistent or inconsistent.
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Example 4

Use elementary row operations to solve the system.

2x+y= 0
—4x +y =18
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Example 5

Use elementary row operations to solve the system.

—x+2y—3z= 5
3x —y +5z= -3
y—2z= 6

-
Example 6: Inconsistent System

Use elementary row operations to solve the system.

x+ y+2z=1
2x + 4y + 5z =2
3x +5y+7z=4

|
Example 7: Infinite Solutions
Use elementary row operations to solve the system.

2x+5y+ z+ 3w=0
2y — 4z + 6w =0
2x + 17y — 23z + 40w =0



	Section 6.2 Matrices

