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 Déjà Vu, It's Algebra 2! 
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8  
Introduction to Matrices 
 
 
 

We live in an age of information.  It’s 
at our fingertips.  With all this 
information, it is important to be able 
to interpret and make sense of it all. 
 

One way to organize information is in 
a
  

 rectangular array called a Matrix.  
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Pirate    June July August
Captain Y 205 157 169 
X-Beard 358 501 678 

 

205 157 169

358 501 678
P

⎡ ⎤
= ⎢⎣ ⎥⎦

 2 rows 

Collected spoils by rival pirates in the high 
seas (in gold coins) 

 
3 columns 
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A matrix is an ordered set of numbers 
listed in rectangular form, represented 
by a capital letter. 
 

Example: 
Let A denote the following matrix. 

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

2 5 7 8

5 6 8 9

3 9 0 1

=A  

 

This matrix A has three rows and four 
columns.  We say its dimension is 3x4, 
or simply that it is a 3x4 matrix. 

 

Each value in the matrix is called an 
entry. 
 

The address of an entry is its location 
in a matrix, expressed by using the 
lowercase matrix letter with the row 
and column number as subscripts.   
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2 5 7 8

5 6 8 9

9 0 13

A

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

 

In the above matrix the number 3 is 
located in the 3rd row and the 1st 
column, so  =3,1 3a
 

If a matrix, A, has the same number of 
rows as columns, we call it a square 
matrix.  In a square matrix, the entries 

,i ia , where , are called 
diagonal elements. 

= …1, 2, 3,i

 

2 3

0 2

5 1

1

5

8

A

⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

 3 ro

 
 
 
 

=

=

=

1,1

2,2

3,3

1

5

8

a

a

a
 

ws 

3 columns 
Note:  There is no difference between a 1 x 1 matrix and an 

ordinary number. In other words, =⎡ ⎤⎣ ⎦5 5 
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A row matrix is a matrix with one row. 
= −⎡ ⎤⎣ ⎦5 2 1R  

 

A column matrix is a 
matrix with one column. 

⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥− ⎦

5

2

6

 C

⎣
 

One of the advantages of using 
matrices to organize information is 
because we can define arithmetic 
operations on them that can be 
performed in a systematic process.   
 
For instance, we can add or subtract 
matrices, or multiply by a scalar 
multiple.  
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To add or subtract two matrices, call 
them A and B, they must have the same 
dimension.  To perform the operations, 
we simply add the corresponding 
entries.  To multiply by a scalar, we 
distribute to each entry.  
Example: 

3 2

1 0
W

−⎡ ⎤
⎢ ⎥⎣ ⎦

= X,  4 7 2

5 1 1

⎡ ⎤
= ⎢ ⎥−⎣ ⎦

 

1 4

2 3
Y

⎡ ⎤
⎢ ⎥−⎣ ⎦

= Z,    2 2 3

1 0 4

−⎡ ⎤
= ⎢ ⎥⎣ ⎦

 

Perform the indicated operations if possible. 
1.  W Y+        2.  X Z  −

 4 2

1 3
W Y

⎡ ⎤
+ = ⎢ ⎥−⎣ ⎦

 
2 9 1

4 1 5
X Z

−⎡ ⎤
− = ⎢ ⎥−⎣ ⎦

 

 
 

3.        4.  3  X Y+ 2Y W−
 

 
 

3 12 6 4 3 16
3 2

6 9 2 0 8 9
Y W

− −⎡ ⎤ ⎡ ⎤ ⎡ ⎤
− = − =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦

The bracket is a grouping symbol, so the multiplication 
must be done before the addition/ subtraction 

  
 

dimensions are different

X Y not possible+ =
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With arithmetic operations, come properties of 
equalities.  Here are some properties of equalities 
for matrices represented three different ways. 

 

Verbal Numeric Algebraic 
Commutative 
Property: 
Matrix 
ADDITION is 
commutative 

7 2 1 2 1 2 7 2

3 4 4 1 4 1 3 4

⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
+ = +⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦ A B B A+ = +  

Associative 
Property: 
Matrix 
ADDITION is 
associative 

5 2

4 3

2 0 0 5

3 1 1 4

⎡ ⎤ ⎡ ⎤
+

⎛ ⎞ ⎛ ⎞⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
+ +⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦
⎢ ⎥ ⎢ ⎥
⎣ ⎦⎝ ⎠ ⎝ ⎠⎣

)= +
⎦

( ( )A B B CA B C A+ = ++ +C+ + =  

Additive 
Identity: 
The ZERO 
matrix is the 
additive identity 
0 

7 2 7 2

3 3 404

0⎡ ⎤
⎢ ⎥
⎣

⎡ ⎤
+ =⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦ 0A
0

0

⎡ ⎤

⎦
 A+ =  

Additive Inverse: 
The additive 
inverse of 
matrix A 
contains the 
opposite entry 
of each 
corresponding 
entry in matrix 
A 

5 2

6 9

5 2 0 0

6 9 0 0

−⎡ ⎤
⎢ ⎥
⎣

−⎡ ⎤ ⎡ ⎤
+ =⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎦

0A B
− ⎣⎦

 If + = , then A and B are 
additive inverses 



Lesson 08, page 7 of 10 

Mr. Korpi, 2007-2008 

Let’s Do a Little Algebra with Matrices. 
 
Example: 
Solve for , a b , and  in the following 
matrix equation. 

c

3 11 4 17 10
2

2 8 12 9

a

b c

− −⎡ ⎤ ⎡ ⎤ ⎡
+ =⎢ ⎥ ⎢ ⎥ ⎢− −⎣ ⎦ ⎣ ⎦ ⎣

⎤
⎥⎦
 

 
 
 
 
 

 

6 11 4 17 10

4 16 12 9

Set up four equaitons from the corresponding entries:

6 11 17

4 10 6

4 9 13

16 12 28

a

b c

a a

b b

c c

− −⎡ ⎤ ⎡ ⎤ ⎡ ⎤
+ =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦

+ =
− = − → = −

− + = → =
+ = → =
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Déjà RE-Vu 
The table shows prices for three types 
of pirate clothing.   

Cost of pirate clothing ($) 
 Dirty without 

holes 
Dirty 
With holes 

Dirty with holes and 
stains 

Shirt 23.00 21.00 15.00 
pants 14.00 13.00 9.00 
hat 11.00 9.50 6.00 
 

1. Display the data as a matrix C. 
 

 

23.00 21.00 15.00

14.00 13.00 9.00

11.00 9.50 6.00

C
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 
 
 
 
 

2. What are the dimensions of C? 
 A 3x3 square matrix 
 
3. What is the entry at 3,2c ?  What does it 

represent? 9.503, 2c = , It is the cost of a 
dirty hat with holes. Arrr!  
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Cost of pirate clothing ($) 
 Dirty without 

holes 
Dirty 
With holes 

Dirty with holes and 
stains 

Shirt 23.00 21.00 15.00 
pants 14.00 13.00 9.00 
hat 11.00 9.50 6.00 

23.00 21.00 15.00

14.00 13.00 9.00

11.00 9.50 6.00

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

C =  

4. what is the address of the entry 
14.00  14.00= 2,1c

 
5. Use a scalar product to find the total price if 

there is an 8.25% surcharge on each item. 

 23.00 21.00 15.00

1.0825 1.0825 14.00 13.00 9.00

11.00 9.50 6.00

24.90 22.73 16.24

15.16 14.07 9.74

11.91 10.28 6.50

C
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

 
 
 
 
 

 
math is Power!! Arrrrrr!! 
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References: 
http://go.hrw.com 
http://www.freewebs.com/jenniferandconnor/talkslikeapirate.htm 
http://www.thevirtualvine.com/pirates.html 
http://www.kidsplayground.com/pirate�parties.htm 
Show Backdrop from: 
http://www.interactiveparty.com/displayimage.php?mode�item&id�574 
 
joke:   
Q: How does a pirate like his math homework? 
A: Nice and H-Aaaaaaaar-d 
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