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HansenMath™ Pre-calc: 7.4 Matrices and Systems of Equations, Day 1

A ﬂ/) 0_/(’Y ’ /\/ is a rectangular array of ((0. / ﬂ&p}/\ Z}‘jf ,.\n.

The plural is ﬁqﬂt 1(/}/ L O & S. . These are used to help us solve systems of linear equations.
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Definition of Matrix

If m and n are positive integers, an m X n (read “m by n”) matrix is a
reclangular array

Column I Column 2 Column 3 ALl Column n
Row 1 a” a|2 a|3 & o a|"
RO\V 2 a2| azz a-,_; 5, opre! (12,,
Row 3 a3| 032 a33 e = a3n
Rowm L a,, a,n a,s a,,

in which each entry a;; of the matrix is a real number. An m X n matrix has

m rows and n columns.
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A matrix having m rows and n columns is said to have be of Olfjé’/ m X fl . This can also be
called its dimensions. If m = n the matrix is square of order n.

Example1 Order of Matrices

Determine the order of each matrix. \L \[
v \L ‘L"‘{'l 0 0 =
202 w[l-30Y e« L‘) o] | 2 -2
' ‘ -7 4
(<l Ixq 2«2 3 x2
A matrix derived from a system of inearfquations {(each written in standard form with the constant term on

the right) is the AWKGMmen 1y A matrix of the system. ( % ' =
Moreover, the matrix dé}lved from the coefficients of the system is the 0 £ C.28 A /
of the system.

x—dy+3z= 5

System —x+3y— z=-3
2x —4z= 6
[ 1 —4 3 5
Augmented Matrix | —1 3 =1 - =3
L 2 0 -4 6
[ 1 -4 3
Coefficient Matrix -1 3 -1
| 2 0 —¢




x+3y= 9
-y+4z= -2
x—5%= 0

In Section 7.3, we studied three operations that can be used on a system of linear
equations to produce an equivalent system. We can also apply these operations in Matrix form.

Elementary Row Operations for Matrices
1. Interchange two rows.
2. Multiply a row by a nonzero constant.

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

Example 3: Use row operations to re-write
the system as a matrix in row-echelon form.

x=2y+ 3= 9\ -7
—x+3y+ g=2Q ) 2
=5y +5z=17p |2 -

Ly S

Example 5 Row-Echelon Form

Determine whether each matrix is in row-echelon form. If it is, determine whether

- the matrix is in reduced row-echelon form.

i 2 -1 9 1
a. | [ 0 3 >§ 0
e B ™
I -5 2 -1 3 i
v 3
d.
¢ 4
i I
W R.—3 4
0 @) i =i
M 0 1 -3
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fRow-Echelon Form and Reduced Row-Echelon Form
A matrix in row-echelon form has the following properties.

1. Any rows consisting entirely of zeros occur at the bottom of the
matrix.

2. For each row that does not consist entirely of zeros, the first nonzero
entry is 1 (called a leading 1).

3. For two successive (nonzero) rows, the leading 1 in the higher row is
farther to the left than the leading ! in the lower row.

A maurix in row-echelon form is in reduced row-echelon form if every
column that has a leading 1 has zeros in every position above and below its

leading 1.
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