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Learning Outcomes

At the end of this chapter, you should be able to:

Q Understand the two types of functions.
Q ldentify the three function elements.
a Develop a program using functions.
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Introduction -

Q Programs can be as short as one line of code or millions of
lines of code.

aQ Small programs can easily be developed using only one
function, which is the main function.

aQ However, most computer programs that solve real-world
oroblems are large and contain thousands to millions of
iInes of code.

aQ Thus, more than one programmer or a team of
programmers are needed to develop such programs.
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Introduction (cont)

a In order to develop and maintain large programs, an
effective way to construct it is by using functions.

a Functions can efficiently break down large programs into
smaller ones as they can divide problems into sub
problems called modules.

a Every function is a program segment that can do specific
tasks.

— Each of the sub tasks can be coded as functions that must go
together with the main function to build up a complete
program.



Introduction (cont) I < i

a Below are the advantages of using functions:

1. Functions break the program into smaller chunks, making it
easier for the programmer to code, test and debug the program.

2. Each of the functions is reusable, where the function can be
called many times.

3. By using functions, repeating code in a program can be
avoided.

a The explanations above refer to user-defined functions.

a There is another function known as the predefined function.
available in the C++ standard library
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Pre-Defined Function

aQ C++ Standard Library
contains many predefined
functions to perform various
operations

Q These functions are
available in the C++
standard library such as
math.h and others

aQ Ready made

User-Defined Function

Functions which are defined by
the user.

The functions that
programmers create for
specialized tasks.

Custom made
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tolower () ,
touppwer ( ) .
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Predefined Functions (cont.) e

O stdlib.h header

mmm

abs(x) absolute value for x, abs (—15)

X 1S an integer abs (15) 15
|labs(x) absolute value for x, labs (-25000) 25000

X 15 a long labs (25000) 25000
rand() Any random rand() any number

number, integer type



Predefined Functions (cont.)
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//functions using abs() and labs()

//header fileg
#1nclude<lostream>
#include<stdlib.h>
using namespace std;

//main function
int main()

{

long a;
a~labs (-88000);

cout<<“LABS: "<<a;
cout<<“\nABS: "<<abs(-4R);

return O;

}

OUTPUT:
LABS: 88000
ABS: 42

stdlib.h
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//function using rand()
//display 5 random numbers
//header files

>
|#1nclude<std11b.h>

using namespace std;

//main function
int main()

{

for(int 1=1;1<=5;1++)
{

}

cout<<“\nRANDOM #"<< 1<<* 1 "<<rand();

return O;
}
OUTPUT:
RANDOM #1 18 41
RANDOM #2 18 18467
RANDOM #3 18 6334
RANDOM #4 18 26500
RANDOM #5 18 19169
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funection using rand()
//calculate the sum of five random numbers

//header files
#include<iostream=
#include<stdlib.h>
using namespace std;

stdlib.h

//main function
int main()
{
int total=0, 1;
for(l=1; 1<=5;1++)
total=total+rand();

cout<<“The total surn of "<<i-1 <<“ numbers is "<<total;
return O;

}

OuUTPUT:
The total sum of 5 numbers ig 70511
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d math.h header

I TS N S T

sqrit(x) Square root,/x double sqrt(49.0)
pow(x, y) power X! double pow(3.0,2.0) 9.0
fabs(x) absolute value for  double fabs(-3.5) 35
double fabs(3.5) 35
ceil(x) ceiling (round up)  double ceil (6.3) 7.0
ceil (6.7) 7.0
floor(x) floor (round down)  double floor(6.2) 6.0
floor(6.8) 6.0
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math.h Predefined Functions (cont.)

EXAMPLE 5.4 T

. . . # # 5
Problem: Find the area of a circle and volume of a sphere given the volumeS=4/3.0% P1* pow(radius,3);

formula A = ir2 and V = 4/3 nir®. Prompt the user to enter the radiu: cout<<*\nThe area. of a circle 15:"<<areaC;

cout<<*\nThe volume of a sphere 18:"<<volumes;

//program using math.h header //to round down the answer
//functions using pow() and floor() cout<<“\n\nROUNDED ANSWER";
cout<<*\nThe area. of a circle is: <gfloor(areaC);
el cout<<“\nThe volume of a sphere|ls:"<<floor(volumes);
#include<lostream>
#include<math.h> e
using namespace gtd; }
//main funetion OUTPUT:
int main() Enter radius:3
{ The area of a circle 15:28.278
The volume of a sphere 15:113.112
double areaC, volumeS, radiug;
ROUNDED ANSWER

const double PI=3.14%; The area of a circle 18:28

cout<<“Enter radius:”; The volume of a sphere ig:113

cln==radiusa:



math.h Predefined Functions (cont.)

EXAMPLE 5.5 3

Problem: Find the distance between 2 points,
(-4, 2) and (5, 3), given distance = /(x2 — x1)2 + (y2 - y1)?

//program using math.h header
//functions using sqrt( ), pow( ) and ceil()

//header files
#include<iogtream=>
#include<math.h>
#include<iomanip=>
uging namespace std;

//main function

int main()

{
double x1=-4, x2=5, y1=3, y&=3;
double distance;

distance=sqrt (pow (x2-x1,2)+pow (¥2-y1,2));

cout.setf (los: :fixed);
cout.precision (27);
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cout<<“The distance between 2 points is "<<distance,

//to round up the answer
cout<<“The distance between 2 polnts ig "
<<ceil(distance);

return O;

OUTPUT:

The distance between 2 pointg is 8.06
The distance between & points is 10.00
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O ctype.h header

tolower (x) returns the lowercase value of x

toupper (x) returns the uppercase value of x

isupper (x) determines if a character is uppercase
islower (x) determines if a character is lowercase
isalpha (x) determines iIf a character is a letter (a—z, A-Z)
isdigit (x) determines if a character is a digit (0-9)
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ctype.h  Predefined Functions (cont.)

L EXAMPLE 5.6 //matn funotion

int madin( )

Problem: Find the uppercase and lowercase values of a letter entered {
by th 4
YIS HASS char letterl, letterz, x, ¥;
//functions using tolower() and toupper() //lowercase to uppe e
//header flles cout<<“Enter any character in lowercase:™;
#include<iostream> e E el
[Finclude<ctype i> ] cln~=leLters’;
HALDE DaDeapRose std; (Continued) x=toupper (letterl);
colt<=<“The character in uppercasge lg:"<<x;
J/uppercase to lowercase
cout=<*‘\n\nEnter any character in uppercase:™;
cin>>laetterz;
y=tolower (letterz);
cout==“The character in lowercase ig:"<<y;
return O;
}
OUTPUT:

Enter any character in lowercase: r
The character in uppercase 18 R

Enter any character in uppercase: H
The character in lowercase 12 h



ctype.h  Predefined Functions (cont.)
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Problem: Determine whether the characters that the user enters are
uppercase or lowercase

//functions using isupper() and islower()

//header files
#include<iostream>

#include<ctype.h>
using namespace std,
//main function

int main()

{

char letter;
int m, n;

cout<<“Enter any character:”;
cin>>letter;

m=1supper(letter),
n=islower(letter);
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cout<<*\nUppercase:"<<m;
cout<<*\nLowercase:"<<n;

cout<<*\n\nls the letter In uppercase or lowercase?";

if (m>0| |n==0)

cout<<*\nThe letter is in uppercase™;
else if(m==0| |n>0)

cout<<“\nThe letter is in lowercase”;
return O;

OUTPUT:
Enter any character: a

Uppercasge: O
Lowercage: 2

Is the letter In uppercase or lowercase?
The letter 18 In lowercase
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ctype.h  Predefined Functions (cont.)
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Problem: Determine whether characters that the user enters are letters

cout<<*\nThe gecond character is a digit™;

or digits
fun alph d 1sdigit 1f(b==0:}
tl ing 1 i
%heafieiﬁ;f neisaipha) andisdieto cout<<“\nThe second character is a letter”;
ﬁlncludemtype.h:* | }
using namespace std; return O;
//main function }
int main()
{ :
char letterl, letter2; OUTPUT:
int a, b; .
cout<<“Enter first and second characters:”; Enter ﬁ'PBt' and BEGGHL’]_ G]fl&I‘&GtEI‘E.
cin>>letterl>>lettera; M
a~isalpha(letterl); 5
b=1sdigit(letter); Letter1: 1
cout<<“\nLetter 2;”<€b; Letter2: 1
cout<<“\n\nAre the characters letters or digits?”;
If (>0) Are the characters letters or digits?
{
cout<<“\nThe first character is a letter”; Th& ﬁ.I"Bt- chamct.er IB & lEt-trEI"
if (a~=0) The second character is a digit

cout<<“\nThe first character is a digit”;
} (Continued)
1%
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A string.h header
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stremp(stringl, string2)

strepy(stringl, stringa)
strlen(string)
strcat(stringl,stringa)

returns true if the two strings are different;
otherwise returns 0

assigns the value of string2 into string1
returns the length of the string
combines both strings and assigns it to string1
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Problem: Enter two names. Copy the second name and store it into the
first name

//predefined function string.h
//using function strepy()

o hie s

using namespace std;

int main()
{ OUTEPUT:
char namel [20] ; Enter first name: SYAHIRAF
char name2 [20] ;
BEnter gsecond name: AISYAH
cout<<“Enter first name: 7; MNMAME 1 1g: AISYAH
cin.getline(namel, 15);
MNMAME 2 1g: AIBYAH
cout<<“\nEnter second name: ”
cin.getline(namez2, 15);

//using strepy ()
//copy name2 and store in namel

strepy(namel, name2);
T COUt<<"\NDINAME I 1s: <<naxnel;
cout<<“\nINAME 2 1s: "<<namezZ2;

return O;



string.h Predefined Functions (cont.)

L EXAMPLE 5.10

Problem: Compare between the names of two students to check

whether they are similar

//predefined function string.h
//using function stremp()

#include<iostream>

_#include<gtring h> |

using namespace std;

int main()
{

char namel [20];
char name2 [20];
int compare;

cout<<“Please enter first student’s name: ”;
cin.getline(namel, 15); .
8 ( ) (Continued)
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cout<<*\nPlease enter second student’s name: ™;
cin.getline(namea2, 15);

//using stremp()
//compare namel=name2

compare = sgtremp(namel, name2);

if(compare!=0)
cout<<*\nName 1 and name 2 are different”;

elge
cout<<*“\nName 1 and name 2 are the same”;

return O;

}

OUTPUT:
Fleage enter firsgt student’s name: MIRA
FPleage enter second student’s name: MIRA

Name 1 and name 2 are the gsame
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EXAMPLE 5.11 3

Problem: Find the length of the names of two people

//predefined function string.h

//Velng funodon srlen() length2=strlen(nameg2);
//header files cout<<“\nThe length of the name ig: "<<length2;
#include<iostream >
| #include<string.h> | return O;
using namespace std; }
//main function OUTPUT:
int main()
{ Enter employee’s name: Mia Azmi
char namel [20]; The length of the name is: 8

char nameR [20];
int lengthl, length2;

cout<<“Enter employee’s name:";
cin.getline(namel, 20);

lengthl=strlen(namel);

Enter another employee’s name: Haziq
The length of the name is: B

cout<<“\nThe length of the name is: "<<lengthl;

cout<<“\n\nEnter another employee’s name: ”;
cin.getline(name?, 20);



string.h Predefined Functions (cont.)

G )

Problem: Find the longest name between three people

//predefined function string.h

//functions using strlen()

//header flles
—nclndecicatrocans
#include<string.h>
using namespace std;

//main function
int main()
{
char namel [20];
char name?2 [207;
char name3 [207;
int11, 12, 13;

cout<<“Enter first employee’s name: ”;
cin.getline(namel, 20);
| I1=strlen(namel); |

cout<<“\nEnter second employee’s name: ”;
—cin-getline(neme?2, 20}
12=sgtrlen(name?2);

cout<<“\nEnter third employee’s name: ”;
cin.getline(name3, 20);

I_B-su'len(name3);
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if (1112 && 11>13)

cout<<“\nlLongest name is: "<<namel;
else if (12>11 &=8 12-13)

cout<<“\nlongest name is: "<<nameas;

else
cout<<*\nlongest name is: "<<names;
return 0,
}
OUTFPUT:

Enter ﬂrlst- employee’s name: [ESHA
Enter second employee’s name: IENA
Enter third employee’s name: SOFIEYA
Longest name is: SOFIEYA



MARA

string.h Predefined Functions (cont.) |°

s )

Problem: Combine the first and second name

//predefined function string.h
//using function streat()

//header files
#include<io
#include<string .h>

//main function

int main()

{
char namel [20];
char name?2 [207];

cout<<“Enter your daughter’s first name: ”;
cin.getline(namel, 20);

cout<<“\nEnter your daughter’s second name: ”;
cin.getline(name?2, 20);

| streat(namel, nameg); |

cout<<“\nThe combined name is: "<<namel;

return O;

}

OUTPUT:

Enter your daughter’s first name: ATN

Enter your daughter’s second name: NADHIRAH
The combined name is: AINNADHIRAH
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All C++ programs must contain at least one function, which
IS the main( ).

Functions must be assigned a name. Similar to variables,
each function is given a valid identifier name.

A function name must be followed by parentheses( ).

The characteristics of user-defined functions are:
1. A function name must be unique
2. A function performs a specific task
3. A function is independent
4. A function may receive and return values to the calling function

24
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Function
Element

I
2

Function :
Function call Function

prototype/

declaration definition

S CNZES 0D General form of program without functions

#include <lostream>

//using only main function
int main()
{

statement;

return O,

}



User-defined Functions
m General form of program with 3 function elements

#include<iostream>=
uging namespace std:

voidy();

//funetion declaration/prototype

int x (int,double); / 1

int main()

{
//function call

¥y
}

x@@by

2

int x (int a,double b)
{

}

gtatements;

//function definition with 2 parameters
J/function must return value 3

o Functondefinion

voidy ()

J{function definition without parameters
J/function definition does not return value 3

{
mmlm\—
}
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No need to declare function if function
definition on top of main function

m General form of program with 3 function elements

#include<iostream:=
using namespace std;

J/function definition with 2 parameters
J/function muet return value
int x (int a,double b)

{
}

statements;

\
3

J/function definition without parameters
J/function definition does not return value

voidy () 3
e —

}
int, main()
{

J/funetion call 2

x (8, b);
} y(»




User-defined Functions

W General form of program with only function call

and function definition

#include<iostream.h>

//function definition without parameters
//function must return value

Int a()
{

}

gtatementa;

//function definition with 1 parameter
//function definition does not return value
void b (char k)

<
<%

{
}

gtaternenta;
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1 Function Declaration/Prototype o

aQ To make programs more readable, C++ programmers
usually insert functions after the main function.

a If the function is placed after the main function, the function
declaration, also known as function prototype, is required
and should be placed on top of the program above the main
function.

a Similar to declaring variables, the purpose of prototyping or
declaring functions is to notify the compiler on the existence
of the function, thus memory will be allocated to store the
function.

28



1 Function Declaration/Prototype i

a If a function definition is placed below the function main and is not
prototyped, an error will occur.
a A function prototype can be written according to the following form:
function type function name (parameter 1list);
= function type Is any data type such as int, double, float,
char oOrvoid
* function name IS any identifier name as the name must follow
the rules in_naming identifiers.
* parameter list IS any data type which belongs to variables or
constants that is passed to the function.
Q Similar to statements, a function declaration/prototype must end with

a semicolon(;).
29
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3 Function Definition -

a A function is a sub program which can perform specific tasks.

A Function definition will not be used if it is not called by the function
call.

a To write a function definition, below Is the correct form:

function type function name (formal parameter list)

{

function body

}

» function type IS any data type such as int, double, float, char or
void.

= function name IS any identifier name as the name must follow the rules in
naming identifiers

» parameter list Iis any data type and identifier name that is being passed to
the function

30



3 Function Definition | Ry
A parameter list in a function definition is known as formal
parameter list.

If there Is more than one parameter list, separate them with
commas (,).

function_body Is enclosed in braces and composed of
executable statements such as input, process and output.

A function definition which starts with the function type Int,
double, float and char must return its value to the function
call, whereas If it starts with function type void, the function
does not have to return a value

31



3 Function Definition

2 CNIRS: 5 Writing function definition

//funetion digplay()
//funetion without parameter and does not return its value
//displays the area of a circle

void display()
{

J

sout<<“Area of a circle ia:"<<area<<endl;

\3—}

NOTE :

if no return statement, put void in front of your
function name
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m Writing function definition

J/function volumme( )
//function with parameter that receives radius of a sphere
[/ caloulate and display the volume of a sphere

void volume (int radius)

{
double volume;

volume=4/3.0* Pl * pow(radius,3)
cout<<“The volume of a sphere is:"<<volume<<endl;
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3 Function Definition

m Writing function definition

fffunction cal_price()

[ *funoction with parameter that receives the price and quantity of an item*/
/{caloulate the total price and return its value

gz
UNIVERSITI
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double|cal price{double price, int quantity)
{

double total;
total=price *quantity;

return 101:-31; 3

| S
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2 Function Call %

All function definitions must be called so that they can be useful.

A function definition which is not called does not have the ability to perform
Its task.

A function definition in a program can be called by any other functions
Including the main function.

When calling a function, follow the form below:
function name (actual parameter list);

— function_name is any identifier name as the name must follow the rules in
naming identifiers.

— parameter list is any identifier name or value that is being passed to the function.

A parameter list in a function call is known as an actual parameter list. If
there is more than one parameter list, separate them with commas (,).
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2  Function Call 1

m Writing function call

//function call display()
//only suitable for function that does not return its value

display();
//function call volume()

appropriate only for function that returns its value
r=volume(radius);

//function call cal_price()

//applicable only for function that returns its value
cout<<cal_price(price, quantity);

MARA
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#include<iostre
UEing namespace
function dec mtni;;rpe
wvold show ngn(nhar,int},
wvold main()
{
J/funection can be called more than one

show_sign(‘x’,4); //right function call
show_sign(5,8); // wrong function call
show_gign(b); // wrong function call

}
J//function definition

wvold show_gign{char sign_type, int num)

{
ocout<<“The sign is:"<<sign_type<<endl,
cout<<“The nurnber is:"<<num<<endl;
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Function with Return Statement &

A function which type is int, char, double or float must
return values to the function call.

A function can only return one value at a time.
The syntax to return a value is:

return expression;

an expression can be in the form of values that match with
their type of identifiers.

37



Function with Return Statement
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Problem: Prompt user to enter the working hours and rate per hour.

Function calSalary() will accept the working hours and rate per hour and
will calculate and return the salary to the main function while the main

function will display the salary.

#include<iostream>
using namespace std;

//no function declaration/prototype is needed

MARA
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int main ()

{
int workhr;
double ratehr

/ *function definition with two parameters and return statement*/

[/ *function call which passed
1. Call and send value
\ the workhr and ratehr*/

double calSalary(int wh, double rh)
double salary; .
salary=wh*rh;
return salary; 2. Return salary )
}
double absolute value(double no)
{
3 if{no>=0)
return no;
elae
return 0;

" return O;

oout.setiiios: flxed);

cout.precision(2);

sout<<“Enter work hour & rate per hour:™,
cin>>workhr>>ratahr,

cout<<“Salary is:RM<<calSalary(workhr,ratehr);,
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double absolute_value(double no)
{

if{no><0)
return no;

alge
[ return 0;
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Function with Return Statement &

a A function which starts with the word void in front does not
nave to return a value to the function call.

aQ However, this function can have the word return in it but the
purpose Is only to stop function execution and does not
return any value.

a Any statement after return will not be executed.

40
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If a global variable Is not used in a program, the variable
needs to be declared as a local variable.

Parameter passing must be done to pass the variables to
the function.

In parameter passing, the parameter data type needs to be
written in the parameter list in the function
declaration/prototype and it needs to be declared Iin the
function definition.

However, in the function call, the parameter which passed
the parameter to the function definition must only pass the
value or identifier name.

41
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Parameter Passing

A Three important things about parameters:

1. The number of actual parameters and formal parameters
must both be the same In the function call and function
definition.

2. The relationship between the actual parameter and formal
parameter is one-to-one. First, the actual parameter must be
the same with the first formal parameter.

3. The data type for every actual parameter must the same as
the formal parameter or type that can be changed by the
compiler.

42
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EXAMPLE 5.28

#include<iogtream>
using namespace std;

void insert(char); wotyp

int main( )

{
char symbol;

cout<<“Enter any symbaol:";
sin>>gymbol;

insert(symbol); //function call

insert(‘&"); //funecticn call
refurn {-};
}
J/funetion definition
void insert{char sign) <
{
cout<<*“The sign is:"<<gign<<endl,
}
OUTPUT:
The =ign is *
The =ign is &



Parameter Passing

Pass by Valua Pass by Reference
(i~
Change to Change to
functions. functions.
> J 4

#include<iostream>

us=ing namespace std;

J/function with parameter

J/pase by value MEMORY

void PrintResgult (double a) PrintResult()

{

a=5.5; —— & 55 | <

} Step 2 %

int main() main()

{ . passed value 2.5 1o
double a =2.5; PrintResult()
cout<<a<<endl; main()

PrintResult(a); L= a 25 —
Step 1
cout=<a;
return O
}
OUTPUT:
a5
2.5

LexAmPLE 530

#include<iostream>
using namespace std,

//function with parameter

//pass by reference
//function with parameter

//pass by value

vold PrintResult (double &a)
{

}

int main( )
{

a~5.5;

double a=2.5;
soute<a<<endl;

FrintHesuli(a);
cout<<a;

return 0;

}

OUTPUT:
2.5
B.B

MEMORY
PrintResult()
— a 55 [
Btep 2 9‘{
main()
passed value 2.5
= and memory
location to
main() printResult()
L = a 55
;‘{ Btep 1




\EXAVPLE 31,

/fusing pass by value

#include<iostream=
uging namespace std;

int cale(int a, int b);

int main()

{
int a=5, b=3,z;

cout<<“ynBEFORE: ";
cout<<a<<® "<<b<<endl;

z=calo(a,b);

cout<<“\nAFTER: ";
cout<<ac<® "<<he<t "e<ge<andl,

return O, _

Parameter Passing
T

int cale(int j, int k)
{
int x;
4, =75
x=j+k;

cout<<\nINSIDE: ";
cout<<jc<® "< "<<x<<andl;
raturn x;

}

OUTPUT:
EEFORE: 5 3
INSIDE: 4 7 11
AFTER: 5311




Parameter Passing

€rm )

//using pass by reference

#include<iostream>

using namespace std;
void result(int, int &, int &),

int main()

{

}

int i=5, j=10, k=3;

cout<<*‘\nBEFORE: ”;
cout<<i<<* "<<j<< "<<k<<endl;

result(l],k);

cout<<‘\nAFTER: ”;
cout<<i<<“ "<<j<< "<<k<<endl;
return O;

void result(int a, int &b, int &oc)

{

}

a=b+c;
b=a*2;
c=b-a;

cout<<“\nINSIDE: ”;
cout<<a<<“ "<<b<<“ "<<po<<endl;

OUTPUT:

BEFORE: 56 10 3
INSIDE: 13 26 13
AFTER: 526 13
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Parameter Passing

LEXAVPLE S:36)

Problem: Write a program to calculate the volume of a cone and
cylinder. Use function getValue() to get the radius and height from the
user. Function calVolume() will calculate and return the volume of the
cone and cylinder. Then display the volume of a cone and cylinder in

function display().

V= mh = 3 mh

#include<iostream=
#Hneolude<math.h>
using narmespace atd;

void getValue (int &r, int &h);
void eal Volume (int &1, int &h, double &econe, double &cylinder);

void display (double 8¢, double &eg);

int main ()
{
int radiue, height;

double cone, cylinder; (Continued)

MARA
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getValue (radius, height);
calVolume (radius, height, cone, cylinder),
display (cone, cylinder);

return O;
}
vold getValue(int &, int &h)
{
sout<<“HEnter radius:";
eln>>1,
cout<<“Enter height:™;
cin>>h;
}

void cal Volume(int &, int &h, double &cone, double &cylinder)

{
const double PI=3.142;

cone=( 1/3.0)*PIl*pow(r,2)*h;

cylinder=FPI*pow(r,2) *h;
}
void dieplay(double &c, double &=
{
sout<<“\nVolume of a cone is:"<<c<<endl;
cout=<*“\nVeolume of a cylinder is:"<<a<<endl,;
}
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Functions can divide problems into sub-problems.

In order to develop programs using functions, the three
function elements needed to be identified are function
prototype/declaration, function call and function definition.

Writing programs using functions provide many advantages
as functions can break a program into smaller items which
will be easier for the programmer to code, test and debug.

Each of the functions is reusable where the function can be
called many times.

Repeating code in a program can be avoided.
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