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Elementary Row Operations

What are the elementary row operations on a matrix?

@ Interchanging any two rows (R; <+ R;).
@ Multiplying (dividing) a row by a non—zero number (R; — cR;).
© Add a multiple of a row to another row (R; = R; + cR;).
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Example
Consider the following matrix

1 0 2
2 5 1
3 0 -2
Perform R3 — R3 + 2R;. )
Solution:
1 0 2 1 0 2
2 5 1 2 51
34+2(1) 042(0) —2+42(2) 5 0 2
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Goal of the elementary row operations:

We want to reach a matrix in reduced row echelon form (RREF), which

is a matrix that satisfy the following properties:
@ All zero—rows are at the bottom of the matrix.
@ Each non—zero row has a leading 1's (called pivot).
@ The pivots start from left to right (up to down).

@ all entries in the pivot columns are zeros.

Example

Which of the following matrices are reduced matrix?

13051 10 01 0103 10
0012¢6/)'\01/'\1 0)' 0 012],10°0
0 00O 01

Dr. Abdulla Eid (University of Bahrain) Reduction

4/8



Example
Reduce the matrix

Solution:

0 -3 0 2

(1 5 0 2)' fu o Re

1 5 02 1

(o ~3 0 2)' Ro = 3k

150 2

(0 10 %3), Ri & R —5R»

1-5(0) 5-5(1) 0-5(0) 2—5(%)
0 1 0 2

100 13—6

010 5
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Example
Reduce the matrix

1 -2 1
0 -2 -8
5 0 -5
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Example
Reduce the matrix

w N W

1l = W

—= N =
N =N
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