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Chapter 4

Decision making and looping functions

(If, for and while functions)



Flowcharts are useful for developing and documenting 

programs that contain conditional statements, because 

they can display the various paths (called “branches”) 

that a program can take, depending on how the 

conditional statements are executed.
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Flowchart representation of 

the if statement.
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Relational operators

Operator  Meaning

< Less than.

<= Less than or equal to.

> Greater than.

>= Greater than or equal to.

== Equal to.

~= Not equal to.

4-3



Relational operators Examples
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Relational operators Examples
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Relational operators Examples
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Relational operators Examples
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Relational operators Examples
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Relational operators Order
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The arithmetic operators +, -, *, /, and \ have precedence 

over the relational operators.  Thus the statement 

z = 5 > 2 + 7

is equivalent to

z = 5 >(2+7)

and returns the result z = 0.

We can use parentheses to change the order of 
precedence; for example, z = (5 > 2) + 7 evaluates 

to z = 8.

4-10



The logical Class

When the relational operators are used, such as

x = (5 > 2)

they create a logical variable, in this case, x. 

Logical is a first-class data type and a MATLAB class, 

and so logical is now equivalent to other first-class 

types such as character and cell arrays. 

Logical variables may have only the values 1 (true) 

and 0 (false).
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Just because an array contains only 0s and 1s, however, it 

is not necessarily a logical array. For example, in the 
following session k and w appear the same, but k is a 

logical array and w is a numeric array, and thus an error 

message is issued.

>>x = -2:2; k = (abs(x)>1)

k =

1   0   0    0    1

>>z = x(k)

z =

-2   2

>>w = [1,0,0,0,1]; v = x(w)

??? Subscript indices must either be real 

positive... integers or logicals.
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Logical operators:
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Logical operators Examples:
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Logical operators Examples:
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The if Statement

The if statement’s basic form is

if logical expression

statements
end

Every if statement must have an accompanying end 

statement. The end statement marks the end of the 

statements that are to be executed if the logical 

expression is true.
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The else Statement

The basic structure for the use of the else statement is

if logical expression

statement group 1
else

statement group 2
end
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Flowchart of the else 

structure.
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When the test, if logical expression, is performed, 

where the logical expression may be an array, 

the test returns a value of true only if all the 

elements of the logical expression are true! 

Examples:
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For example, if we fail to recognize how the test works, the 

following statements do not perform the way we might 

expect.

x = [4,-9,25];

if x < 0

disp(’Some of the elements of x are 

negative.’)

else

y = sqrt(x)

end

When this program is run it gives the result

y =

2 0 + 3.000i 5
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Instead, consider what happens if we test for x positive.

x = [4,-9,25];

if x >= 0

y = sqrt(x)

else

disp(’Some of the elements of x are 

negative.’)

end

When executed, it produces the following message: 

Some of the elements of x are negative. 

The test if x < 0 is false, and the test if x >= 0 also 

returns a false value because x >= 0 returns the vector 

[1,0,1].4-21



The statements

if logical expression 1

if logical expression 2

statements

end

end

can be replaced with the more concise program

if logical expression 1 & logical expression 2

statements

end
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Instead, consider what happens if we test for x positive.

clc; clear

x = [4,9,25];

y=[4 6 8];

if x >= 0    

if y>=0

z = x+y

end 

else

disp('Some of the elements of x and/or y are 

negative.')

end

When executed, it produces the following message: 

z =     8    15    33
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Instead, consider what happens if we test for x positive.

clc; clear

x = [4,9,25];

y=[4 6 8];

if x >= 0 & y>=0

z = x+y

else

disp('Some of the elements of x and/or y are 

negative.')

end

When executed, it produces the following message: 

z =     8    15    33
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The elseif Statement

The general form of the if statement is

if logical expression 1

statement group 1

elseif logical expression 2

statement group 2

else

statement group 3

end

The else and elseif statements may be omitted if not 

required. However, if both are used, the else statement 

must come after the elseif statement to take care of all 

conditions that might be unaccounted for.
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Flowchart for the 
general if-

elseif-else

structure.
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For example, suppose that y = log(x) for x > 10, y 

=sqrt(x) for 0 <= x <= 10, and y = exp(x) - 1 for 

x < 0. The following statements will compute y if x already 

has a scalar value.
x = [4,9,25];

if x > 10

y = 2*x;

elseif x >= 0

y = sqrt(x)

else

y = exp(x) - 1

End

When executed, it produces the following message: 
y =

2     3     50
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Sample Problem: Water level in water tower
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Sample Problem: Water level in water tower
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Sample Problem: Water level in water tower
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Sample Problem: Water level in water tower

The following is the display in the Command Window when 

the program is used with three different values of water 

height.
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for Loops

A simple example of a for loop is

for k = 5:10:35

x = k^2

end

The loop variable k is initially assigned the value 5, and x is 

calculated from x = k^2. Each successive pass through 

the loop increments k by 10 and calculates x until k exceeds 

35. Thus k takes on the values 5, 15, 25, and 35, and x

takes on the values 25, 225, 625, and 1225. The program 

then continues to execute any statements following the end 

statement.
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Flowchart of a 

for Loop.
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Note the following rules when using for loops with the loop 
variable expression k = m:s:n:

· The step value s may be negative. 

Example: k = 10:-2:4 produces k = 10, 8, 6, 4.

·   If s is omitted, the step value defaults to one.

· If s is positive, the loop will not be executed if m is greater 

than n.

· If s is negative, the loop will not be executed if m is less 

than n.

· If m equals n, the loop will be executed only once.

· If the step value s is not an integer, round-off errors can 

cause the loop to execute a different number of 

passes than intended.
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For example, the following code uses a continue statement 

to avoid computing the logarithm of a negative number.

x = [10,100,1000];

for k = 1:length(x)

y(k) = sqrt(x(k));

end

y

The result is y = 3.16, 10, 31.6.
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For example, the following code uses a continue statement 

to avoid computing the logarithm of a negative number.

x = [10,1000,-10,100];

y = NaN*x;

for k = 1:length(x)

if x(k) < 0

continue

end

y(k) = log10(x(k));

end

y

The result is y = 1, 3, NaN, 2.
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We can often avoid the use of loops and branching and thus 

create simpler and faster programs by using a logical array 

as a mask that selects elements of another array. Any 

elements not selected will remain unchanged.
The following session creates the logical array C from the 

numeric array A given previously.

>>A = [0, -1, 4; 9, -14, 25; -34, 49, 64];

>>C = (A >= 0);

The result is

C =

1   0   1

1   0   1

0   1   1
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We can use this mask technique to compute the square 
root of only those elements of A given in the previous 

program that are no less than 0 and add 50 to those 

elements that are negative. The program is

A = [0, -1, 4; 9, -14, 25; -34, 49, 64];

C = (A >= 0);

A(C) = sqrt(A(C))

A(~C) = A(~C) + 50
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while Loops

The while loop is used when the looping process 

terminates because a specified condition is satisfied, and 

thus the number of passes is not known in advance. A 

simple example of a while loop is

x = 5;

while x < 25

disp(x)

x = 2*x - 1;

end

The results displayed by the disp statement are 5, 9, and 

17.
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while Loops

The while loop is used when the looping process 

terminates because a specified condition is satisfied, and 

thus the number of passes is not known in advance. A 

simple example of a while loop is

x = 1;

while x < 25

disp(x)

x = 2*x - 1;

end

The while loop will be running forever, why?
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The typical structure of a while loop follows.

while logical expression

statements

end

For the while loop to function properly, the following two 

conditions must occur:

1. The loop variable must have a value before the while 

statement is executed.

2.  The loop variable must be changed somehow by the 

statements.
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Flowchart of 

the while

loop.
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The switch Structure

The switch structure provides an alternative to using the 

if, elseif, and else commands.Anything programmed 

using switch can also be programmed using if structures. 

However, for some applications the switch structure is 

more readable than code using the if structure. 
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Syntax of the switch structure

switch input expression (can be a scalar or string).

case value1

statement group 1

case value2

statement group 2

.

.

.

otherwise

statement group n

end
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The following switch block displays the point on the 

compass that corresponds to that angle.

x=1

switch x

case 1

disp(‘First Solution‘)

y=2*x

case 2

disp(‘Second Solution‘)

y=3*x

otherwise

disp(‘Invalide Entry, Please reenter 

the Solution number’)

end
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The following switch block displays the point on the 

compass that corresponds to that angle.

switch angle

case 45

disp(‘Northeast‘)

case 135

disp(‘Southeast‘)

case 225

disp(‘Southwest‘)

case 315

disp(‘Northwest‘)

otherwise

disp(‘Direction Unknown‘)

end
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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Sample Problem: Flight of a model rocket
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