3 2-Solving Systems of Linear Equations Using Matrices
The Gauss-Jordan Elimination Method
Start with a system of linear equations (this class solves up to a 3 x 3 system).

Zx+4y =6
x+3y=4

1. Write the augmented matrix corresponding to the linear system.
[2 4 ﬁ]
1 3 4
2. Perform the following row operations to solve this problem.

Row Operations examples:

1. Interchange any two rows.
2 -1 3 iy sy 1 3 5
1 3 5 2 -1 3
2. Replace any row by a nonzero constant multiple of itself.

2 -1 3] -1 2 -1 3
—R3; =R
[4 -2 E] i i [—1 1 —4]

3. Replace any row by the sum of that row and a constant multiple of any other row.

1 3 |5 1 3 |5
~2R, +R, —R
[1 i ‘3} e e [u 2 L?]

First step to solving system using Gauss-Jordan

The sequence of row operations that transforms the augmented matrix into the
equivalent matrix in which the 1" elementisa 1
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and we call this pivoting the matrix about the element 2. This is how you start all Gauss-
Jordan problems.

1
To change the column 1 [ }intn the unit column [u]we perform certain row operations

Let's solve this problem:

s 3 |ds D:-lﬂlﬂ

Example 1:

Solve the system of linear equahnns u5|ng the Gauss-Jordan elimination method.
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Example 2: Solve the system of linear equations using the Gauss-Jordan elimination
method.

X+2v+3z=7 Rl A S : EZEI*ﬂ':*p‘t o5 1;1 E’,_HE;

Ix+4v-62=38 Bo[ A Y - EY |
sx—dy+az=-19€)9 -1 4 [ -3¢, +¢5K; (O
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An m x n augmented matrix is in row-reduced form if it satisfies the following conditions:

1. Each row consisting entirely of zeros lies below any other row having nonzero entries.

X Y

1 0 -3 1 0 |-3]
0O 0 |0 the correct row-reducedform |0 1 -2

_'[] 1 - 1__2 _ﬂ 0! 0 |

2. The first nonzero entry in each row is 1 (called a leading 1).

0 1 1 0 0]-1

_ 3
0 @ 0 (3 the correct row-reduced form [0 1 0 /1
0 0 1 5 0 0 1/-5




