
Unit-7 

Functions 
#Define Function?Write some advantages of functions: 

A function is a self-contained program segment or the block of statement that perform 

some specific well-defined task. 

Or 

A function is a group of statements that together perform a task. Every C program has 

at least one function, which is main(), and all the most trivial programs can define 

additional functions. 

 

Advantages of using the function:  

The function is used because of the following advantages: 

i. Functions increase code reusability by avoiding rewriting of the same code over and 

over. 

ii. If a program is divided into multiple functions, then each function can be 

independently developed. So program development will be easier. 

iii. Program development will be faster. 

iv. The program debugging will be easier. 

v. Function reduces program complexity. 

vi. It facilities top-down modular programming. In this programming style, the high-

level logic of the overall problem is solved first with the details of each lower- level 

function are addressed later.  

vii. Length of the program can be reduced by using the function at appropriate places. 

viii. With function, it will be easier to understand the logic involved in the program. 

ix. The recursive call is possible through function. 

x. Irrelevant (unrelated) details in the user’s point of view can be hiding through 

function. 

xi. Function increases program readability.   

 

Why we need functions in C 

Functions are used because of following reasons: 
a) To improve the readability of code. 

b) Improves the reusability of the code, same function can be used in any program rather 

than writing the same code from scratch. 

c) Debugging of the code would be easier if you use functions, as errors are easy to be 

traced. 

d) Reduces the size of the code, duplicate set of statements are replaced by function calls. 

 

 
 

 

 

 

 

 

 



#Write a difference between libraries functions or built - in function 

/ reserve and user defined function.  
 

 
 

 

 

S.N Library function User define function 

1 Library function is predefined function 

in a header file 'or' preprocessor 

directive. 

User define function is not a predefined 

function; it is defined by the programmer 

need. 

2 Programmer can simply use this 

function by including respective header 

files. 

Programmer has to declare, define and use 

this function by them self.  

3. Program development time will be 

faster.  

Program development time will be usually 

slower. 

4. The program using library function 

will be usually simple. 

The program user define function will be 

usually complex. 

5. This function requires header file to 

use it. 

This function requires function prototype to 

use it.  
6. Example: Print f (), getch (), strlen () etc. Example: Sum ( ), area-circle( ) factorial ( ) etc. 

 

Or  

#Difference between Library and User Defined Function 
 Functions which are already defined, compiled and stored in different header file of C Library 

are known as Library Functions. 

 Those functions which are define by programmers according to their need are known as User 

Defined Functions. 

 

 These functions cannot be modified by user. 

 These functions can be modified by user. 

 

 Users do not know the internal working of these type of functions. 



 Users understand the internal working of these type of functions. 

 

 For Example: printf(), scanf(), getch(), clrscr(), pow() etc. 

For Example: 

 

void message() 

{ 

Printf(“Welcome to C.”); 

} 

Here message() is user defined function. 
 

#Write the advantages of User defined functions in C programming. 

1. Reduction in Program Size: Since any sequence of statements which are repeatedly used in a 

program can be combined together to form a user defined functions. And this functions can be 

called as many times as required. This avoids writing of same code again and again reducing 

program size. 

2. Reducing Complexity of Program: Complex program can be decomposed into small sub-

programs or user defined functions. 

3. Easy to Debug and Maintain: During debugging it is very easy to locate and isolate faulty 

functions. It is also easy to maintain program that uses user defined functions. 

4. Readability of Program: Since while using user defined function, a complex problem is divided in 

to different sub-programs with clear objective and interface which makes easy to understand the 

logic behind the program. 

5. Code Reusability: Once user defined function is implemented it can be called or used as many 

times as required which reduces code repeatability and increases code reusability. 

Notes 

Few Points to Note regarding functions in C: 
1) main() in C program is also a function. 

2) Each C program must have at least one function, which is main(). 

3) There is no limit on number of functions; A C program can have any number of functions. 

4) A function can call itself and it is known as “Recursion” 

 

Function Declaration/Function Prototype 
Declaration of C Function, tells the compiler about a function’s name, it’s the return type and the parameters. We 
can define the actual body of the function separately. 
Important points for the Function Declaration: 
 

 Function declaration in C always ends with a semicolon. 

 In C Language, by default, the return type of a function is an integer(int) data type. 

 A Function declaration is also known as a function prototype. 

 In function declaration name of parameters are not compulsory, but we must define their datatype. 

Hence the following declaration is also valid. 

int getSum(int, int); 
 If function definition is written before the main function then function declaration is not required 

whereas, if function definition is written after the main function then we must write function 

declaration before the main function. 
 

Syntax of Declaration of Function 

return_typefunction_name(data_type parameter, data_type parameter); 

{ 

// code to be executed 

} 



 

Function Definition in C Programming 

A function definition in C programming language consists of function name, function parameters, return 

value and function's body. 

 First line is called as Function Header and it should be identical to function Declaration/Prototype 

except semicolon. 

 Name of arguments are compulsory here unlike function declaration. 

 Function's definition contains code to be executed when this function is called. 

 
 Syntax of Function Definition 
 return_type function_name(type arg1, type arg2 .....) { 

    body of a function 
    return (expression); 
} 

 return_type : The return_type is the data type of the value returned by the function. void data type 

is used when the function does not return any value. By default the return type of a function is 

integer(int). 

 function_name : This is a C identifies representing the name of the function. Every function must 

have a unique name in a C program. Name of a function is used to call a function. 

 type arg1, type arg2 ..... : It is a comma-separated list of data types and names of parameters 

passed by the calling function. The parameter list contains data type, order, and number of the 

parameters expected by a function at the time of calling it. Parameters field is optional, we can 

skip it if a function don't require any data from calling function. 

 body of a function : The body of a function contains a set of statements that will be executed 

when this function is called. It may define it's own local variables and call other functions. 

 return(expression) : This is used to send a value to calling function before termination of 

function. If the return type of function is void, you need not use this line. When control reaches 

return statement, it halts the execution of function immediately and returns the value of expression 

to calling function. 

 

 



Calling a Function in C Programming 

After writing a function in C, we have to call this function to perform the task defined inside function 

body. We cannot execute the code defined inside function's body unless we call it from another function. 

 

When a function(calling function) calls another function(called function), program control is transferred 

to the called function. A called function performs specific task defined in functions body and when called 

function terminates either by return statement or when its function-ending closing brace is reached, 

program control returns back to the calling function. 

Syntax to Call a Function 

function_name(argument1 ,argument2 ,...); 

We can call a C function just by passing the required parameters along with function name. If function 

returns a value, then we can store returned value in a variable of same data type. 

For Example 

     int sum = getSum(5, 7); 

 

 

Above statement will call a function named getSum and pass 5 and 7 as a parameter. It also stores the 

return value of getSum function in variable sum. 

 

C Program to call a Function to Calculate Area of Circle 

#include<stdio.h> 

/* Function Defination */ 

floatgetAreaOfCircle(floatside){ 

   floatarea; 

   area = 3.141*side*side; 

   returnarea; 

} 

intmain(){ 

   floatradius, area; 

   printf("Enter radius of circle\n"); 

   scanf("%f", &radius); 

   /* Calling getAreaOfCircle function */ 

   area = getAreaOfCircle(radius); 

   printf("Area of Circle = %f", area); 

     

   return0; 

} 

Above program calculates the area of circle in getAreaOfCircle function. We are 

calling this function inside main function by passing radius as function parameter. 



Passing Function Arguments in C Programming 

A function sometime needs data from calling function to perform it's task. It accepts 
data from calling function by declare variables that accept the values of the calling 
functions. These variables are called the formal parameters of the function. 
 
In C, parameter(arguments) refers to data which is passed to function while calling 
function. The formal parameters are similar to local variables inside the function 
scope and are created when control enters into the function and gets destroyed upon 
exit. 

A Function in C can be called in two ways. 

 Call by value 

 

 Call by reference 

First of all we should understand the meaning of actual and formal parameters 

Formal parameter 
This is the argument which is used inside body of function definition. It's 
is limited to the scope of function. It gets created when control enters function 
and gets destroyed when control exits from function. 

 

Actual parameter 
This is the argument which is used while calling a function. 

 

 

Call by value 

In call by value method a copy of actual arguments is passed into formal 
arguments in the function definition. Any change in the formal parameters of the 
function have no effect on the value of actual argument. Call by value is the default 
method of passing parameters in C. Different memories are allocated for the formal 
and actual parameters. 

C Program to Pass Arguments as Call by Value 

#include<stdio.h> 
   
voidgetDoubleValue(intF){ 
   F = F*2; 
   printf("F(Formal Parameter) = %d\n", F); 
} 
  
intmain(){ 
   intA; 
   printf("Enter a numbers\n"); 
   scanf("%d", &A); 
   /* Calling function using call by value */ 
   getDoubleValue(A); 
   /* Any change in the value of formal parameter(F) 
   will not effect the value of actual parameter(A) */ 



   printf("A(Actual Parameter) = %d\n", A); 
     
   return0; 
} 

Above program shows that, their is no change in the value of A(Actual parameter) 
even if the value of F(Formal parameter) changed inside function. 

 

Call by reference 

In call by reference method the address of the variable is passed to the formal 
arguments of a function. Any change in the formal parameters of the function will 
effect the value of actual argument. Same memory location is accessed by the formal 
and actual parameters. 

C Program to Pass Arguments as Call by Reference 

#include<stdio.h> 

   

voidgetDoubleValue(int*F){ 

   *F = *F + 2; 

   printf("F(Formal Parameter) = %d\n", *F); 

} 

  

intmain(){ 

   intA; 

   printf("Enter a numbers\n"); 

   scanf("%d", &A); 

   /* Calling function using call by reference */ 

   getDoubleValue(&A); 

   /* Any change in the value of formal parameter(F) 

   will effect the value of actual parameter(A) */ 

   printf("A(Actual Parameter) = %d\n", A); 

     

   return0; 

} 

Above program shows that, If we call a function using call by reference then any 

change in the value of formal parameters will change the value of actual parameter. 

Both actual and formal parameters are pointing to same memory location. 

 



 

Storage Classes in C 

Storage classes in C helps us to define the scope and lifetime of the 

variables/functions. There are four different types of Storage classes in C: 

1. auto (automatic) 

2. static 

3. register 

4. extern 

Storage class of the variable defines 

 Place where the variable should store   

 Default or initial value of the variable 
 Scope of the variable 

 Life of the variable 

 

 

 

1. auto or (automatic) storage class 

The auto or automatic storage class is the default storage class for all the local 

variables in C language. The auto keyword is optional for this storage class. 



Program example of auto storage class 

#include<stdio.h> 

intmain() 

{ 

intx=10;//without auto keyword 

 

autointy=20; 

printf("Value of x is: %d\n",x); 

printf("Value of y is: %d\n",y); 

return0; 

} 

 

2. static storage class 

In the static storage class the memory allocated to the variable remains static 

throughout the program execution and deallocates on the end of the program. 

The lifetime of this storage class is till the end of the program. 

The static keyword is used to define this storage class. 

 

3. register storage class 

Register variables are stored into the CPU registers. Since the registers are 

very close to the CPU so accessing the value from the CPU register is very 

fast. The lifetime of this storage class is only within the block. The 

keyword register is used to declare this storage class variables. 

 

 

4. extern storage class 

The extern storage class is declared outside all the functions. The keyword 

extern is used to declare the extern storage class. The scope of the extern 

storage class variable is global and can be accessed anywhere within the 

program if it is declared in the global declaration section. The extern variables 

can also be accessed to multiple files. 

 

 

 

 

 



 

OR 

What is Storage Class in C? 

A storage class represents the visibility and a location of a variable. It tells from 
what part of code we can access a variable. A storage class in C is used to 
describe the following things: 

 The variable scope. 
 The location where the variable will be stored. 
 The initialized value of a variable. 
 A lifetime of a variable. 
 Who can access a variable? 

Thus a storage class is used to represent the information about a variable. 

NOTE: A variable is not only associated with a data type, its value but also a 
storage class. 



What are the Types of Storage Classes in C? 

There are total four types of standard storage classes. The table below 
represents the storage classes in C. 

Storage class Purpose 

auto It is a default storage class. 

extern It is a global variable. 

static 

It is a local variable which is capable 

of returning a value even when 

control is transferred to the function 

call. 

register 
It is a variable which is stored inside 

a Register. 

 

 

Interesting Facts About Functions in C 

 All C programs must contain a main() function. 
 The operating system calls main function of a program from where program's 

execution starts. 
 One function can call another function. 
 C functions can be called with or without arguments depending on function 

declaration. 
 We can create any number of functions in a C program. 
 C Functions can be invoked from anywhere within a C program. 
 We can call a function any number of times in a C program. 
 Function name should be unique in a C program. 
 A function declaration in C tells the compiler about function name, function 

parameters and return value of a function. 
 C function can return only one value to the calling function. 
 C functions may or may not return values to calling functions depending on the 

return type defined in function declaration. Void data type is used when the 
function does not return any value. By default the return type of a function is 
integer(int). 

 There are two types of functions in C, library functions and User defined functions. 
 When a function terminates, program control is returned to the calling function 

from where it is called. 
 Execution of a C program comes to an end when there is no functions or 

statements left to execute in main function body 
 



What is recursive function? Write some advantages and disadvantages of  using 
recursion.   
Ans: A function that calls itself is known as recursive function and this technique is 

known as recursion in C programming. Recursion is more elegant and requires few 

variables which make program clean. Recursion can be used to replace complex 

nesting code by dividing the problem into same problem of its sub-type. 

 

Advantages of recursion 

 Using recursion many complex mathematical problems can be solved easily. 

 Using recursion, a problem can be solved in less number of programming construct, 
compared to its iterative counterpart. 

 The code may be easier to write. 

  Reduce unnecessary calling of function. 

 Extremely useful when applying the same solution. 

  Recursion reduce the length of code. 

Disadvantages of recursion 

 Due to incremental functional call, it consumes more memory and takes more time than 
its iterative approach. 

 Recursive programs may crash due to stack overflow (memory shortage) errors. 

 Recursive functions are complex to read, write and understand. 

 Bugs in a recursive function are difficult to trace and remove. 

Although recursive functions are complex to write and debug, I recommend to use 
recursive function if your problem can be divided into sub-problems. Avoid use of 
recursion if memory is a big constraint. 

4) Write any three strong reasons why we are using function in C language? 
 

 Reusability: once the function is defined, it can be reused over and over again. 

 Debugging of the code would be easier if you use functions, as errors are easy to be 
traced. 

 Reduces the size of the code, duplicate set of statements are replaced by function 
calls 

 

Short questions: 

What do you mean by prototype of a function? 



A function declaration or prototype in C tells the compiler about function name, function parameters 
and return value of a function. The actual body of the function can be defined separately. 
Here is the syntax of function declaration: 

return_typefunction_name(type arg1, type arg2 .....); 

What is difference between Call by value and Call by reference in C. 

Call by Value 
In call by value method a copy of actual arguments is passed into formal arguments in the function 
definition. Any change in the formal parameters of the function have no effect on the value of actual 
argument. Call by value is the default method of passing parameters in C. Different memories are 
allocated for the formal and actual parameters. 
Here is an example of call by Value 

 

void getDoubleValue(int F){ 

   F = F*2; 

printf("F(Formal Parameter) = %d\n", F); 

} 

 
Call by Reference 
In call by reference method the address of the variable is passed to the formal arguments of a function. 
Any change in the formal parameters of the function will effect the value of actual argument. Same 
memory location is accessed by the formal and actual parameters. 
Here is an example of call by reference 

void getDoubleValue(int *F){ 

   *F = *F + 2; 

printf("F(Formal Parameter) = %d\n", *F); 

} 

What are the various ways of passing arguments to a function in C. 

We can pass arguments to a function in C in two ways: 

Call by value : Any change in the formal parameters of the function have no effect on the value of actual 
argument. Call by value is the default method of passing parameters in C. 

Call by reference : The address of the variable is passed to the formal arguments of a function. Any 
change in the formal parameters of the function will effect the value of actual argument. 

What is the scope of local and global variables in C. 

Scope of local variables 

 Local variables can only be accessed by other statements or expressions in same scope. 

 Local variables are not known outside of their function of declaration or block of code. 

 
Scope of global variables 

 Global variables can be accessed form anywhere in a program. The scope of the global 
variables are global throughout the program. 

 Any function can access and modify value of global variables. 

 Global variables retains their value throughout the execution of entire program. 



Write the use of Static global variable 

When a global variable is declared with a static keyword, then it is known as a static 

global variable. It is declared at the top of the program, and its visibility is throughout 

the program. 

What are the uses of main function in C. 

 Execution of any C program starts from main function. 

 The main function is compulsory for any C program. 

 C program terminates when execution of main function ends. 

Exam questions: 

1) What is function? Discuss the benefits of using function. 

2) Define function and list its advantages. Describe the difference between passing arguments by 

value and passing arguments by address with suitable program. 

3) Explain the concept of recursive function using the example program to find the factorial of given 

positive integer. 

4) Write a program to find product of two integers using your own function. 
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