300 CHAPTER 7 Mances and Determinants
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NOTE A matrix that has only
one row is called a row matrix,
and a matrix that has only one
column is called a column
matrix.

Matrices

In this section you will smudy a streamliined tccl'miquc for solving svstems o7 lineg

squations. This tzchnique involves the use of a rectangular array of re2al Jumben

called a matTix.
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* in which each entry,a,-j,.ofd}cmn'ixisannmbcr. Anm x n matrix has
m rows (horizontal lines) and 7 columns (vertical lines).

The entv in the ith row and jth column is denoted by the double subscript
notaton a;;. A matrix having m rows is said to be of order m x n. If m = . the
matrix is square of order n. For a square matrix, the entries ;. @22, 23:3. -
are the main diagonal entries.

EXAMPLE 1 Examples of Matrices

The following matrices have the indicated orders.
a. Order: 1 x1 b. Order: 1 x4
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Row-Echelon Form and Reduced Row-Echelon Form

CAmamixin row-echelon form has e following oreperses.
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EXAMPLE 4 Row-Echelon Form
The following matrices are in row-echelon form.
1 2| =1 & 0 1 o0 57
a |0 1 0 3 b. 1o o 1 3
(9 B 3 .<3 0 0 o0 o]
['1 ~§ - 2¥ 2y - 3 B 0 0 =13
0 <0 iy ale 0O 1 0 2
S loiie oy 4 “lo o 1 3
[0 0 0 ¢ L0 o o ¢

The marrices in (b) and (d) also happen o be in reduced row-echelon form. The
following marrices are not in row-echelon form.
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in Example 4, you can change the marrix in part (e) to row-echelon form bv

multiplying its second row by 3- What eclementary row operation could you
pafommd;emnix in part (f) so that it would be in row-echelon form?



Math 1314

Section 4—‘.1
Solution of Linear Systeams using Gauss-Jordan Elimination
We use elementary row operations to solve systems of linear
equations. These elementary coperations are:
1. interchange any twoc rows -
2. Multiply any row by a nonzero constant

3. Add a multiple of a row tc another row.

To solve a system of linear equations, we use elementary row
operations on the augmented matrix to produce a matrix in
fully reduced row echelon form. (located on - ’ :

Rsviess Swe)
Example 1. Solve X-2y + 32 =9 SRR
; 2x - S5y + 5z = 17 T L

- X + 3y -4

3%+ 7y - 52 = 14
8

Example 2. Solve X +2y-2=3

=%~y - 32



A mactrix is in Reduced Echelon ZPorm if all of the following

are <Sria3:

1. All rows consisting entirely of zeros are grouped a
the bottom of the matrix. ’ ? ‘

4. The left-most nonzero number in each row is 1.
This 21ement is called the leading cone.

3. The leading 1 of a row is to the right of the
leading 1 of the previous row.

4. All entries directly above and belcw a leading 1 are

Examp-.es:
L 1 - K o - N
a) | 1 0 0 |2 b) {1 ¢« ofJo]| e |1 2 o}«
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Facts- zvery ntrix can be converted to Reduced Bchelon rorn"'-;‘--
using e sequence of elenentery row operations. : L

If th2 augmented netrix representing a linear systen of
equat:ions is converted to Reduced Bchelon Form, ‘then three

situations are possihle.

‘t’.' ‘ :Ifl the nunb%r ._ot_gnonzero ‘rows equals the:., ,
solution

?'"is exactly one

, there
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R, If the nunber of nonzero rows is’ ot
umber of variables 4in the ‘system, there'




