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Recall from Lesson 4.4 that if the coefficient matrix of a matrix equation has
an inverse, the system represented by the matrix equation is consistent and
independent. If there is no inverse, the system is either dependent or
inconsistent, but you cannot determine which one.

The row-reduction method of solving a system allows you to determine
whether the system is independent, dependent, or inconsistent.

The row-reduction method is performed on an augmented matrix. An
augmented matrix consists of the coefficients and constant terms in the
system of equations.
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System Augmented Matrix

m+a+n=21 111 5 21
2m+a=23 210 23
a+3n=25 01 3 : 25

—
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To transform an augmented matrix into reduced row-echelon form, use the
elementary row operations described below.

Elementary Row Operations

‘The following operations produce equivalent matrices, and may be used

in any order and as many times as necessary to obtain reduced row-
echelon form.

* Interchange two rows.
* Multiply all entrie
« Add a multiple of one row to another row.

one row by a nonzero number.
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You may use row operation notation to keep a record of the row operations

that you perform.

ROW OPERATION NOTATION
* Interchange rows 1 and 2. Rio R
* Multiply each entry in row 3 by 2. —2R — Ry
* Replace row 1 with the sum of row 1 R+R > R

and 4 times each entry in row 2.
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SOLUTION

System Augmented Matrix
m+a+n=21 111 21
2m+a=23 210 23
a+3n=25 013 25
a. Perform row operations.
* Inspect column 1.
The first row begins with 1, but the 2 in the second row needs to
become 0.
Replace row 2 with
“2Ri+ R, — Ry the sum of row 2

11 o2 and -2times row 1.
@ -1 -2 : -19
0 1 3 : 25
* Inspect column 2.
Row 1: Row 2: Row 3:
Change the entry to 0. Change the entry to 1. Change the entry to 0.
Ro+Ri— R ~1R — Ry ~1Ry+Ry— Ry
1 @ -1 2 1.0 -1 & 2 10 -1 & 2
0 -1 -2 -19(]0 ® 2 19 o1 2 19
o 1 3 : 25/lo1 3 :25/[0@ 1 : 6
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* Inspect column 3.

Row 1: Row 2:

Change the entry to 0. Change the entry to 0.
Ri+Ri— R 2R+ Ry — Ry
10O®: 8 100 : 8§
01 2 19 01 @: 7
00 1: 6 00 1: 6

The matrix is now in reduced row-echelon form.

100 : 8] m=8
010 i 7
001 i 6





