
SECTION ONE.III.1: GAUSS-JORDAN REDUCTION

Fact: There are many different echelon forms of a SoLE (matrix).

We observed this as a class on Friday’s quiz!!!

Today’s Ideas: Gauss-Jordan Reduction, which consists of adding some steps after achieving echelon
form, results in a unique matrix. Moreover, the reversible nature of elementary row operations can be
used to establish that the nature of solution sets of SoLE are not dependent upon its reduced form.

Example of Gauss-Jordan Reduction

Given a SoLe:


x1 − 2x2 + x3 = 0

2x2 − 8x3 = 8

5x1 − 5x3 = 10

in matrix form

1 −2 1 0
0 2 −8 8
5 0 −5 10



Step 1: Put the matrix into echelon form. Recall this is a left-to-right, top-to-bottom process.1 −2 1 0
0 2 −8 8
5 0 −5 10

 −−−−−−−−−−→
ρ3 − 5ρ1 7→ ρ3

1 −2 1 0
0 2 −8 8
0 10 −10 10

 −−−−−−−−−−→
ρ3 − 5ρ2 7→ ρ3

1 −2 1 0
0 2 −8 8
0 0 30 −30



Step 2: Make all leading coefficients 1. (Done in one step.)1 −2 1 0
0 2 −8 8
0 0 30 −30

 1
2ρ2 7→ ρ2−−−−−−−→
1
30ρ3 7→ ρ3

1 −2 1 0
0 1 −4 4
0 0 1 −1



Step 3: Use leading 1’s to eliminate all nonzero entries in that column. This is a right-to-left, bottom-to-
top process.1 −2 1 0

0 1 −4 4
0 0 1 −1

 ρ1 − ρ3 7→ ρ1−−−−−−−−−−→
ρ2 − 4ρ3 7→ ρ2

1 −2 0 1
0 1 0 0
0 0 1 −1

 −−−−−−−−−−→
ρ1 + 2ρ2 7→ ρ1

1 0 0 1
0 1 0 0
0 0 1 −1



pivots and pivoting:

definition: A matrix or SoLe is in reduced row echelon form if
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Example: Use Gauss-Jordan Reduction to put the SoLE


w − 3x + z = 5

−w + x + 5z = 2

x+ y + z = 0

into reduced row eche-

lon form and solve.

Notes:
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