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Introduction

A function is a set of statements designed to accomplish a particular task. Experience has shown that
the best way to develop and maintain a large program is to construct it from smaller pieces or
(modules). Modules in C++ are called functions.

Functions are very useful to read, write, debug and modify complex programs. They can also be easily
incorporated in the main program. In C++, the main() itself is a function that means the main function
is invoking the other functions to perform various tasks. The main advantages of using a function are:

» Easy to write a correct small function.

» Easy to read, write, and debug a function.

o Easier to maintain or modify such a function.

e Small functions tend to be self documenting and highly readable.

* |t can be called any number of times in any place with different parameters.
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Functions

A function in C++ is a block of code written by the programmer to perform a specific task. E.g.
function to calculate the area of a square. A function executes only when it is called. It is an important
aspect of code reusability and understandability. You can divide your program into as many functions as
you want to solve a difficult task.

There are two types of functions in C++:

I. Standard Library Functions: built-In functions in C++ (Predefined in C++).

2. User-defined Functions: Created by users.
2. User-defined Functions: Created by users.

C++ allows the programmer to define their own function.

A user-defined function groups code to perform a specific task and that group of code is given a name
(identifier).

When the function is invoked from any part of the program, it all executes the codes defined in the
body of the function
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General form of Function

Defining a Function

A function definition has a name, parentheses pair containing zero or more parameters and a body. For each parameter, there
should be a corresponding declaration that occurs before the body. Any parameter not declared is taken to be an integer by
default. The general format of the function definition is:

General Form of Function:

return-type function-name ( parameters-list )
Local variables declaration )
Body of
— function
}

return-type signifies the type of value returned by the function. e.g. void, int, float, char, string ,struct...

function-name specifies the name of the function. You must give a function name relevant to the task the
function performs. It increases understandability. e.g. area()

parentheses () are placed after the function name. Parentheses () can be empty or contain parameters.

Parameters Information can be passed to functions as a parameter. Parameters act as variables inside the
function. Parameters are specified after the function name, inside the parentheses. You can add as many
parameters as you want, just separate them with a comma;

function body in the {} contains the code to perform the given task.

return statement: the keyword return is used to terminate function and return a value to its caller. The return
statement may also be used to exit a function without returning a value. The return statement may or may not
include an expression. Its general syntax is:

return;
return (expression); A.P. Baydaa Sulaiman



void function_name (---); Lo (gl am i ¥ g
int function_name (---); CESE SR VLY SN
float function_name (---); Adii daud a2y Jlgo
char function_name (---); dlg by a3 N9
string function_name (---); 4d > Byle a3 Jlgo
struct function_name (---); Structure ggs oo e a2 3 Jlgo

parentheses pair containing zero or more parameters
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Functions

return type parameters
type functionName (type name, type name, ..., type name)
statement;
statement;

statement;
return expression; // if return type is not void

} arguments (called in the same order as the parameters)

Calling a function: il | D

functionName (value, value, ..., value);

The main program calls the function by declaring a variable followed by the function

name and its arguments, as follows:

type variable_name=function_name{arguments)

Tunccionli ( )

{
}

main ( )}

{

fFuncTcionl {( )

fTunccionz ( ) “
- f#,f#f”##fﬂ' (
funccionzZ { ) }

—  —

- function3d ( )

functcion3 ( )
— {
B ﬂ—\h\ }

functionz2 { ]

-
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Functions

Types of C++ User-defined Function According to Parameters (or Arguments)

and Return Values

A parameter (or arguments) is a value that is passed when declaring a function. For better understanding of

parameters (or arguments) and return values in functions, user-defined functions can be in various forms like:

v" Function with no parameters and no return value
v" Function with parameters and no return value
v" Function with no parameters and with return value

v" Function with parameters and return value
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Function with no parameters and no return value

Function Declaration and Definition, Call a function
Syntax

void myFunction()

{

// code to be executed

}
Example Explained
myFunction()is the name of the function.
void means that the function does not have a return value.

inside the function (the body),add code that defines what the function should do.

Call a Function
To call a function, write the function's name followed by two parentheses ()and a semicolon;

In the following example, myFunction() is used to print a text (the action), when it is called:

/I Create a function
void myFunction() {

cout << "l just got executed!";

}

int main() {

myFunction(); // call the function inside the main
return O;

}

// Outputs "l just got executed!" A.P. Baydaa Sulaiman



Function Declaration and Definition, Call a function

Note: If a user-defined function, such as myFunction() is declared

Either this declaration : after the main() function, an error will occur. It is because C++ works

Example / . R
P from top to bottom; which means that if the function is not

// Function declaration and definition declared above main(), the program is unaware of it:
void myFunction()
{ Jto cpasiadl i cpe Badme Als Dl @3 13] 1 i | S oo Lot oty &1 1ol ¢ 153 prazed Alasdle

cout << "I just got executed!"; Loo ¢ Jial ) el oo Jens CH (¥ clldg Was timws «mMain() guas,)l zoliadl way function-namey()
} Pl el e e malid) 0585 18 emain() Gel Al dle) oy @ 13] 46l g
// The main
int main() i | Ayl Jod Lgdogady AJIudl ge Ods¥ I ado Lol
{

myFunction(); // call the function

return 0;

}
Or this declaration O dLiSus Syl aalipmdl day Ledoyad pio pd LIl ge ode¥i pid o)
Example Qi ity Uoshll aal ol LS W Liyykdl oda
// Function declaration
void myFunction(); ibgiie 5yl mas L3I e ode¥ i wie
// The main
int main()
{ il - *”

myFunction(); // call the function dbgiio 3HyLls ras 4Iludlsle bl Le

return 9;
}

// Function definition
void myFunction()

{

cout << "I just got executed!";
} A.P. Baydaa Sulaiman
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Function with no parameters and no return value

Write a c++ function named (info) to print University, College, Department then
call it in the main program.

#include <iostream>

using namespace std;

// Define the function info (This function with no arguments and no return value)

void info() > A1) LS e 5 s ¥
{

// Print the required statements

cout << "University of Mosul" << endl;

cout << " *kkkkkkkkkkk " << endl;
cout << "College of Computer Science and Mathematics" << endl;
cout << " *khkkkkkkkkkkk " << endl;
cout << "Department of Artificial Intelligence" << endl;
cout << " *kkkkkkkkkkk " << endl;
} . .
Col}ege of CoTEuter‘ Science and Mathematics
. . Depar of Artificial Intelligence
int main() i of A &
{
// Call the info function ! e
info(); > sleaial wie § adg comy
return O;
} :
procedure JL Lay) s ( VOId 55 (0 (s1) &asd gl az ¥ il Jloadl oo poill lia
Here,

* We haven't passed any argument to info().
*  The return type of info() is void so it doesn't return any value. A.P. Baydaa Sulaiman



Function with parameters (arguments) and no return value

#include <iostream>
using namespace std;

// Function that takes two integers as arguments and calculates their sum (but does not return it)
void sum(int numl, int num2)

{
int result = numl + num2; // Calculate the sum
cout << "The sum of the two numbers is: " << result << endl; // Print the result
// cout << "The sum of the "<< numl<< " and " <<num2<<" is : " << result << endl; // Print the
result W Jall o Lyl (Sen
}
int main()
{
int a, b;
// Ask the user to enter two integers
cout << "Enter the first number: ";
cin >> a;
cout << "Enter the second number: ";
cin >> b; Enter the first number: 7@
. . . Enter the second number: 6©
// Call the sum function with user inputs The sum of the two numbers is: 130
sum(a, b); The sum of the two numbers is: 168
// Call the sum function with predefined values
sum(10, 90);
return 0;
}
Here,

*We have passed two parameters of type int to sum function.

eThe return type of sum function is void so it doesn't return any value.
*The main() function calls sum function with two parameters a and b. A.P. Baydaa Sulaiman




Function with no parameters (arguments) and with return value

Return Values

The void keyword, used in the previous examples, indicates that the function should not return a
value. If you want the function to return a value, you can use a data type (such as int, float, char,
string, etc.) instead of void, and use the return keyword inside the function:

Write a c++ function named (info) which returns the product of two numbers (v1=5 and v2=10) to
the main program.

’The product of the two values is: 5@

#include <iostream>
using namespace std;
// Define the function info which returns the product of two numbers (v1=5 and v2=10)
int mul(Q)

{
int vl = 5;
int v2 = 10;
// Return the product of the two values vl and v2
return vl * v2;

}

int main()

{
// Call the mul function and store the returned value
int res = mulQ);
// Print the result res
cout << "The product of the two values is: " << res << endl;
return 0O;

}

Here,

eWe haven't passed any argumentto mul() function.

eThe return type of mul() is int so it returns the product of the two values v1 and v2

eThe mul() function takes user input for a name, and returns the name.

eThe main() function gives the output based on the value returned by mul(). AP. Baydaa Sulaiman



Function with no parameters (arguments) and with return value

floatss g Ul oS0 Galadl ol gl i
#include <iostream>
using namespace std;

// Define the function info which returns the product of two numbers

float mul()

{ The product of the two values is: 102.75
float vl = 7.5;
float v2 = 13.7;
// Return the product of the two values vl and v2
return vl * v2;

}
int main()
{
// Call the mul function and store the returned value
float res = mul(); . . o . o . .
102 Lia S g Jadd dmpmmsall Aasdll a2yl o Ao flOAt (o Yoy INt A1 £33 Likes clesiadly 13
// Print the result res
cout << "The product of the two values is: " << res << endl;
return O;
}
Here,

e\We haven't passed any argumentto mul() function.

eThe return type of mul() is float so it returns the product of the two values v1 and v2
eThe mul() function takes user input for a name, and returns the name.

eThe main() function gives the output based on the value returned by mul().
A.P. Baydaa Sulaiman



Function with parameters (arguments) and with return value

Example
int myFunction(int x)
{

return 5 + Xx;

}

int main() {
cout << myFunction(3);
return 9;

}
// Outputs 8

The following example returns the sum of a function with two parameters:

Example
int myFunction(int x, int y) {
return x +vy;}
int main() {
cout << myFunction(5, 3);
return O;
}
/[ Outputs 8
You can also store the result in a variable:
Example
int myFunction(int x, int y)
{return x +v;
}
int main() {
int z = myFunction(5, 3);
cout << z;
return O;

}

/[ Outputs 8 AP. Baydaa Sulaiman



Function with parameters (arguments) and with return value

Write a C++ function that calculate the sum of two integers and returns the result to the main
program.

Aasaal) Al daga o4 o2y Al o) Bl O Jak dallaal) dulas \glila 8 aT0 ggill 138 (e A1
#include <iostream>
using namespace std;
// Function that returns the sum of two integers
int sum(int numl, int num2)

{
return numl + num2; // Return the sum of numl and num2
}
int main()
{
int a, b; .
// Ask the user to enter two integers Enter the first number: 66
cout << "Enter the first number: "; Enter the second number: 55
cin == a; The sum of the two numbers is: 121
cout << "Enter the second number: ";
cin >> b;
// Call the sum function and store the result
int result = sum(a, b);
// Print the result
cout << "The sum of the two numbers is: " << result << endl;
int result2 = sum(10, 90); Ll 6 o) A Lol (San
cout << "The sum of the two numbers is: " << result2 << endl;
return 0;
}

Here,

*We have passed two parameters of int type to sum function.

eThe return type of sum function isint.

*The main() function calls sum function with two parameters.

eThe sum function returns the sum of num1 and num2. Then main() gives the output based on the value returned by sum function.
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