Math 141 Section 2.1
Example of Gauss-Jordan Elimination

The original equations:

2X + 3y = 71
-X + 4y = 2

Multiply Egn 2 by 2:

2X + 3y = 71
-2x + 8y = 4

Add Egn 1 to Egn 2:

2x + 3y = 7

11y = 11
Divide Eqn 2 by 11 (multiply by 1):
2X + 3y =
y =
Multiply Egn 2 by -3:

2Xx + 3y = 7
-3y = -3

Add Egn 2 to Egn 1:

2X = 4
-3y = -3

Divide Eqn 1 by 2 and Eqgn 2 by -3:

X = 2

The original matrix:

2 3|7
-1 4|2

Multiply Row 2 by 2:

2 3|7
-2 814
Add Row 1 to Row 2:
2 3|7
0 11|11
Divide Row 2 by 11 (multiply by L):
2 3|7
0 1|1

Multiply Row 2 by -3:

2 3| 7
0 -3|-3

Add Row 2 to Row 1:

2 0] 4
0 -3|-3

Divide Row 1 by 2 and Row 2 by -3:

1 0]2
0 1|1



Example of Gauss-Jordan Elimination with Pivoting

Initial matrix
2 4 -2 12
3 5 0] 13
1 -2 1/-4
2-Row 1
2 -1| 6
3 5 0| 13
1 -2 1|-4

Row 2 + (-3) - Row 1
Row 3+ (-1) - Row 1

2 1| 6
0 -1 3| -5
0 -4 2|-10

(-1) - Row 2
1 2 -1| 6
0 @—3 5
0 -4 2|-10

Row 1 + (-2) - Row 2
Row 3 + (+4) - Row 2

10 5(-4

0(2) -3| s

0O 0 =101 10
—%-Row3

10 5| -4

1 -3 5

-1

Row 1 + (-5) - Row 3
Row 2 + 3 - Row 3

100] 1
0 1 0| 2
00 -1

Initial equations

2x + 4y - 2z

33X + 5y
X — 2y + 2z
1-Eqnl
X + 2y — 2
3Xx + b5y
X — 2y + 2

Egn2+(-3)-Egnl
Egn3+(-1) - Eqn1l
X + 2y - Z
-y + 3z
- 4y + 22
(-1)-Egn2
X + 2y - z
y — 3z
- 4y + 2z

Egnl+(-2) - Eqn?2
Egqn 3+ (+4) - Egn 2

X + 5z
y — 3z
- 10z
—4- Ean3
X + 5z =
y — 3z =

Z =

Egnl+(-5)-Egn3
Eqn2+3-Eqgn3

X =

12
13
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