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2-1 Introduction to Matrices Date

Learning Goals:

I can construct and use a matrix to organize, display, and analyze information.
I can interpret and operate on a matrix to help understand and analyze data.

I can determine the dimensions of a matrix.

I can add and subtract matrices.

I can perform scalar multiplication.

1. A survey of what brand of shoes all the students in a physical education class was taken. The results are
summarized below in a matrix. A matrix is a rectangular array of numbers, as shown below. This
particular matrix has 3 rows and 2 columns.

Men Women Answer the following questions:

Converse |4 3 a. How many men in the class wear Reeboks?
Nike 9 11
Reebok 7 6 b. How many women in class wear Nike?

I

c. How many women in class wear Converse?

d. How many total students are in the class?

m ()

2. The size of a matrix or order is written as m X »n, where m is the number of rows and » is the number of
columns. Thus, the sample matrix above is 3 X 2 (read “three by two”),

a. Identify the order for each of the following matrices (the plural of matrix).

4 6 3
4 -6 3
4639 57 4 v3
5 -7 4
57 45 1 3 -3 R
—4 T
30 -1 é‘-_,

Order: 9 "L'l Order: L“ ) Order: 3 >c3

: \
[adcrux] %

— N W

Order: L{ x‘ Order: i X b

b. There are special types of matrices — Row, column and square
o Identify the “row” matrix in part a. Luy' onQ
e Identify the “column” matrix in part a. Ceo n9 (“ff{’ org
e Identify the “square” matrix in part a. 3@ ONf_

e Make up your own square matrix that has a different order than that from part a.

|5 OVER -
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3. Suppose another physical education class took a survey and found the following data: 7 men wore Nike,
3 men wore Converse, 9 men wore Reebok; 5 women wore Converse, 6 women wore Nike, 2 women
wore Reebok. Organize this data into a matrix like that of part 1.

M Dymen
C M2 s
N T
g L4 &

4. The two classes wanted to combine their data together. Fill in the two blank matrices below with the
matrices from number (1) and number (3), then combine the data into one matrix. Be sure to label the
rows and columns of ALL the matrices.

MW M W MW
Cl4 3 2 5 T €

N q . + | "] 6 = ‘G \1
RIT 6 q 2 o &
***Describe the method you used to add the two matrices.

M ek corresponding positon (oc: B0 h, e cipht, ere)

5. Use your method from number (4) to add the below matrices (if possible).

L 4 S AT ki

o[58 S Mot possie

6. Suppose there are 8 total physical education classes. Instead of counting how many people wear each
type of shoe in every class, they want to use the combined matrix from number (4) to estimate how
many students wear each type of shoe. How would you use the matrix from number (4) to do this?
Write a new matrix that shows the estimation. Label the rows and columns of the answer matrix.

OO
a g | Ccl[®’ 23]
4| b\ _nled @8

b & RlH 32 ]
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7. What you did in number (6) is called scalar multiplication of a matrix. Use the same method to
perform the below scalar multiplication.

2 4] [~Q \X a0 20 8 _[[ 0 Y i1

“ o 717/L0 Al © %24 36 120 [] 4.8 TS 24
8a 105 12a Ll -4 =G
c. ae| 750ab 1la* 224°V* |= d. -2 % 3l- [-5 0
12.50a* 10.50 165’ 7 10 4 o

F —
8/ aB l()@lé) \ )aB
'150&"“: o2 ))a.%)
2.50 l()S—cxjI lbs? 53
L

8. Suppose you are a manager of a local shoe store. Data on monthly sales of Converse, Nike, and Reebok
shoes are shown in the matrix below. Each entry represents the number of pairs of shoes sold.

Monthly Sales

J F M A M J J A S O N D
Converse [40 35 50 55 70 60 40 70 40 35 30 80

Nike |55 55 75 70 70 65 60 75 60 55 50 75
Reebhok 50 30 60 80 70 S0 10 75 40 35 40 70

a. What is the order of this matrix?
2 x 1)

b. How many pairs of Nikes were sold in July?

60 pars

c. How many pairs of Converse were sold in May?

10

d. How many total pairs of Nikes were sold throughout the entire year?

765

e. How many total pairs of shoes were sold in April?

OVER =
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Additional Information and Notation:
Definition of Matrix
If m and n are positive integers, an m x a (read “m by 1™’} matrix is a rectangular
array
Caolumn | Column 2 Column 3 ' Column #
Row | a (U1} a ;s e ai,
Rowl | ay az dyy  +wn  Opg
Row 3 a asy Gy - .. G,
Row m ﬂm; amé Q.3 . e G
in which cach entry, a;;, of the matrix is a number. An m x n matrix has m rows
and n columns. Matrices are usually denoted by capital letters.
The entry in the ith row and jth column is denoted by the double subscript notation a ;.
For instance, a,, refers to the entry in the second row, third column. A matrix having m
rows and n columns is said to be of order m x n. If m = n, the matrix is square of
order /n x m (or n x n). For a square matrix, the entries a,,, @y, @33, . . . are the main
diagonal entries.
e 0t
~ e
Homework: pﬁ‘n 9"‘}‘@ 0 y’e P ?Z
5 0 -8 6
1. Matrix 4= 1 3 . isa by matrix. Entry a,,1s . Entry a,,1s
3
For the remaining problems, do your work on another sheet of paper.
2. Find4+B, A-B, 34, 34-2B
= 0 5 { 8 —1 1 6
a.A=[2 _1|.B=[_1 8] b A=| 2 3| B=|-1 -5
: : —4 5 1 10
3. Solve for x and y.
a. [16 4 5 4 16 4 2x+1 4
[—3 13 15 6|=|—-3 13 15 3x
0 2 4 0 0 2 3y-5 0
b. {x + 2 8 -3 2x + 6 8 -3
1 2y 2x | = 1 18 -8

7 -2 y+2 7 -2 11



Meteres Hb\) P“j)L T

Y] [£,] Jene]
HBRAB= [ 3> A-B=(-\ ©
2°) [\ ‘TJ [:s ’ﬁ:\
-3 -3 2D -1 -\
L [é» »3) [8 'l‘l]

2bY A*g=[ﬂ 5} A= V 'v}
| -2 3 8
3 \5 | -5 -5
A= |24 -3
6 9
- 15 22 —\5
3A-QB=[8 l‘i’\
-4 -5
A= 2 1
-2 -0
2 JZ0
354\ 2)(&{:5 ZV -S = Q‘{
=5




