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Lecture 32 
 
Learning Objectives 
At the end of this class, students should be able to: 

– apply matrix operations 
– solve related problems 

 
 
 
Matrix Addition 
If two matrices have the same order, they may be added together. The result is a new matrix 
with the same order in which each element is the sum of the corresponding elements of the 
previous matrices.  
 
Illustration 1 

Let A = 






−
703
241

and B = 






 −−
204
453

, then find A + B. 

Solution 

Here A + B  = 






−
703
241

 
+

 







 −−
204
453

 

   
=

 








+++
−−+−

270043
425431

 

   
=

 







 −−
907
212

 

 
Matrix Subtraction 
Matrix subtraction is like addition. Each element of one matrix is subtracted from the 
corresponding element of the other. The result is a new matrix with the same order. 
 
Illustration 2 

Let A = 






−
703
241

and B = 






 −−
204
453

, then find A – B. 

Solution 

Here A - B  = 






−
703
241

 
-
 








 −−
204
453
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=

 








−−−
++−−

270043
425431

 

   
= 








−
−

501
694

 

 
Multiplication of a Matrix by a Number 
The product of a number k and a matrix A, denoted by kA, is a matrix formed by multiplying 
each element of A by k. 
 
Illustration 3 

Let A = 






−
703
241

 then find 5A. 

Solution 

Here 5A = 5 






−
703
241

  

  = 







×××
××−×

750535
254515

 

  = 






−
35015
10205

 

 
Matrix Product 

If A is an m×p matrix and B is a p×n matrix, then the matrix product of A and B, denoted AB, 
is an m×n matrix whose element in the ith row and jth column is the real number obtained from 
the product of the ith row of A and the jth column of B. If the number of columns in A does not 
equal the number of rows in B, then the matrix product AB is not defined.  
It is important to check sizes before starting the multiplication process.  

• If A is an a×b matrix and B is a c×d matrix, then if b = c, the product AB will exist and 
will be an a×d matrix.  

• If b ≠ c, then the product AB does not exist.  
The matrix multiplication is NOT commutative, i.e., AB ≠ BA. 
 
Illustration 4 

Let X = 






−
703
241

 and Y = 
















53
01
12

 then find XY. 
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Solution 

Here XY  = 






−
703
241

















53
01
12

 

   =














×+×+××+×+×

×+×+×−×+×+×−

570013371023

520411321421
 

   = 







3827
98
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Exercise for Reader 
 
1. Find the sum, if it is defined: 

a) 







03
75  + 








−
−

48
21   

b)  







73
02 + 








264
986  

2. If A = 







−

−
43
16 and B = 








37
52 , find 2A – 3B.  

3. Find each product, if it is defined: 

 a) 














−








 −−

01
32
11

0221
2301  

 b) 






 −−















−

0221
2301

01
32
11

 

 c) 







−

−








−− 21

42
43

21  

 d) 







−−








−

−
43

21
21

42  

 e) [ ]















−

3
2
4

123  

 f) [ ]123
3
2
4

−















 

4. Ms. Fong and Mr. Petris are salespeople for a new car agency that sells only two models. 
August was the last month for this year’s models, and next year’s models were introduced 
in September. Gross dollar sales for each month are given in the following matrices: 









=

$0$72,000
$72,000$36,000

Petris
Fong

LuxuryCompact
Sales August

A
    









=

$216,000$180,000
$288,000$144,000

Petris
Fong

LuxuryCompact
Sales September

B
 

For example, Ms. Fong had $36,000 in compact sales in August and Mr. Petris had 
$216,000 in luxury car sales in September.  
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a) What were the combined dollar sales in August and September for each salesperson 
and each model?  

b) What was the increase in dollar sales from August to September?  
c) If both salespeople receive a 3% commission on gross dollar sales, compute the 

commission for each salesperson for each model sold in September. 
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