Chapter 3 — Sections 1 & 3
Matrices




A matrix is a rectangular array of real numbers.
Matrix A has 2 horizontal rows and 3 vertical columns.

JERENEE)
7| SORGIS)

AL

Each entry can be identified by Its position in the

matrix. | -
7 1S In Row 2 Column 1.

-2 1S In Row 1 Column 3.

A matrix with m rows and n columns Is of order mx n.

A Is of order 2x 3.
If m = n the matrix is said to be square of order n.
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Examples: Find the order of each matrix

2 3 1 0 | Ahasthreerowsand
ARSI S R—— e = four columns.
10 GG R The order of Ais 3x 4.

B has one row and five columns.

B=[2 5 2 -1 0] TheorderofBis1x5.
B is called a row matrix.

C= ,| Cisa2x 2 square matrix.
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An mx n matrix can be written
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Two matrices A = [a;] and B = [b;] are equal If they
have the same order and a;; = b;; for every 1 and j.

For example,
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since both matrices

are of order 2 x 2 and all corresponding entries are equal.
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To add matrices:

1. Check to see If the matrices have the same order.
2. Add corresponding entries.

Example: Find the sums A+ B and B + C.

1 45 i I _ _
2 1056 3 3 0
A=12 LHeBl= C=
== 3 2 4
0O 6 ) i - -

A has order 3x 2 and B has order 2x 3. So they cannot
be added. C has order 2 x 3 and can be added to B.

2 0 6] [3 -3 0] [5 -3 6]
B+C = + =

A R e (2 2
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To subtract matrices:

1. Check to see If the matrices have the same order.
2. Subtract corresponding entries.

Example: Find the differences A— B and B — C.
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A and B are both of order 2 x 2 and can be subtracted.

A—-B =

127} 1j

2 171
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Since B i1s of order 2x 2 and C i1s of order 3 x 2,
they cannot be subtracted.
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It A = [a;] I1san mx n matrix and c Is a scalar
(a real number), then the m x n matrix cA = [ca;] Is the

scalar multiple of A by c. PSR 1y
Example: Find 2A and -3AforA=|3 4 0|
20y | 2

2(2) 25) 2(-1)] [4 10 -2
2A=|2(3) 2(4) 200) [=|6 8 0
20 27) 22)] |4 14 4

3(2) -3(6) -3(-1)] [-6 -15 3
A=|-3(3) -3(4) -3(0) |=|-9 -12 0
3(2) -3(7) -32) | |-6 -21 -6
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Example: Calculate the value of 3A — 2B + C with

(2] 5 2 sy & o
A=|3 5| B=|1 O|andC=|1 O
4 2] el =il B

) SRS 2T 2l

3A-2B+C =33 5(-2/1 O0|+|1

AL 52 1 || 3 EIESE 1)
6310 A= 2 =5
=9 15|-|2 O |+|1 O0|=[8 15
(126 i 6l S0 S T SRORESS |
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An augmented matrix and a coefficient matrix are
associated with each system of linear equations.

2X +3y—-z =12

For the system
. { X —8y =16

2 3 -1 i 12

The augmented matrixis |, g 16|

205 Sl

The coefficient matrix Is .
S=8= s
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Elementary Row Operations.

1. Interchange two rows of a matrix.
2. Multiply a row of a matrix by a nonzero constant.
3. Add a multiple of one row of a matrix to another.

A sequence of elementary row operations transforms
the augmented matrix of a system into the augmented
matrix of another system with the same solutions as
the original system.

In this case we say the augmented matrices are row
equivalent.
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Example: Apply the elementary row operation R, <> R,
to the augmented matrix of the system { X+2y=8.

Row Operation Augmented Matrix

1

R, <R,

2
-1

8

|
|

3x—y =10

System
X+2y =38
3x—y =10

\J
3x—y =10

X+2y =38

Note that the two systems are equivalent.
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Example: Apply the elementary row operation 3R,
to the augmented matrix of the system | X+2y =38 .
3x—y =10

Row Operation Augmented Matrix  System
Flitiees : 8 X+ 2y =8
3| NEIE NG {3x—y:10
3R, \ J
e 3X+6y =24
' {9x ~3y =30
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Example: Apply the row operation -3R, + R,
to the augmented matrix of the system { X+2y=8.

Row Operation Augmented Matrix

3R, + R,

1

2
-1

8

|

3x—y =10

System
X+2y =38
3x—y =10
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