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Introduction 

 Once variables are created in MATLAB they can be used in a wide variety of mathematical 

operations.   

 Addition and subtraction are relatively simple operations. 

 The other basic operations-multiplication, division, and exponentiation. 
 

Lecture 3-1 
3.1 Addition and Subtraction 

 The operations, addition and subtraction can be used to add/subtract arrays of identical size 

and to add /subtract a scalar to an array.  

 When two arrays are involved the sum, or the difference, of the arrays is obtained by adding, 

or subtracting, their corresponding elements. 

     If A and B are two arrays (for example, 2 x 3 matrices), 

 
Then the matrix that is obtained by adding A and B is: 

 
Examples are: 
 

 
 

 When a scalar (number) is added to/ subtracted from an array, the scalar is added to or 

subtracted from all the elements of the array. Examples are: 
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3.2 Array Multiplication 
The multiplication operation * is executed by MATLAB according to the rules of linear 

algebra.  

1. This means that if A and B are two matrices, the operation A* B can be carried out only if 

the number of columns in matrix A is equal to the number of rows in matrix B. The result is 

a matrix that has the same number of rows as A and the same number of columns as B.  

    For example, if A is a 4 x 3 matrix and B is a 3 x 2 matrix: 

 
   then the matrix that is obtained with the operation A*B has dimensions 4 x 2 with the 

elements: 

 
     A numerical example is: 

 
 

2. The multiplication of matrices is not commutative, AB≠BA.  

3. Two vectors can be multiplied only if  

 they have the same number of elements, and 

 One is a row vector and the other is a column vector.  

4. A built-in function, dot (a, b) computes the dot product of two vectors.  
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5. The multiplication of a column vector by a row vector, each with n elements, gives an n 

x n matrix. Where the multiplication of row vector by column gives one value. 
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6. Linear algebra rules of array multiplication provide a convenient way for writing a system 

of linear equations. For example, the system of three equations with three unknowns 
 

                     
 

 

                         

Lecture 3-2 
3.3 Array Division 
1. The division operation is also associated with the rules of linear algebra.  

2. The division operation achieved using the identity matrix and the inverse operation. 

Identity matrix:  

 The identity matrix is a square matrix in which the diagonal elements are 1 s and the rest of 

the elements are 0 s.  

 When the identity matrix multiplies another matrix (or vector), that matrix (or vector) is 

unchanged. For example: 

 
 

 For A square matrix 

 
Inverse of a matrix: 

 The matrix B is the inverse of the matrix A, both matrices must be square. We have  

                                                          BA = AB = I 

 The inverse of a matrix can be obtained either by A-1  or built in-function inv (A). 
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 Not every matrix has an inverse. A matrix has an inverse only if it is square and its 

determinant is not equal to zero. 
 

 

 
 

Determinants: 

 A determinant of the matrix is a function associated with square matrices. 

 The determinant is typically denoted by det (A) or |A|.  

 For a second-order 2 x 2 matrix, the rule is:  

       
 

Array division: 

MATLAB has two types of array division, right division and left division. 
 

Left division, \: 

 Left division is used to solve the matrix equation AX = B (set of linear equations).  

 In this equation X and B are column vectors.  

 This equation can be solved as shown below 

                                   

Right division /: 

 The right division is used to solve the matrix equation XC = D.  

 In this equation X and D are row vectors.  

 This equation can be solved as shown below: 
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Sample Problem 3-1:  

       Use matrix operations to solve the following system of linear equations. 

 
Solution 

The above system of equations can be written in the matrix form AX = B or in the form XC= 

D: 

 
 

 

 
 

3.4 Element-by-Element Operations 
     Element-by-element operations can be done only with arrays of the same size. 

 

 
 

For Vectors  

If two vectors a and b are a = [a1, a2, a3 a4] and b = [b1, b2, b3 b4], then element-by- element 

multiplication, division, and exponentiation of the two vectors gives: 
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For Matrices  

 If two matrices A and B are 
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 Element-by-element calculations are very useful for calculating the value of a function at 

many values of its argument. 
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Lecture 3-3 
3.5 Built-in Functions for Analyzing Arrays 
MATLAB has many built-in functions for analyzing arrays. Table 3-1 lists some of these 

functions. 
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3. 7 Generation of Random Numbers 
 Simulations of many physical processes and engineering applications frequently require 

using a number (or a set of numbers) with a random value.  

 MATLAB has two commands-rand and randi can be used to assign random numbers to 

variables. 

 
3.7.1 The rand command: 

The rand command generates uniformly distributed random numbers with values between 0 

and 1.  
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3.7.2 The randi command: 

The randi command generates uniformly distributed random integer. The command can be used 

to assign these numbers to a scalar, a vector, or a matrix, as shown in Table 3-3. 
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Sample Problem 3-2: Friction experiment (element-by-element calculations) 
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3.9 Problems 
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