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Unit Programming for Problem Solving  4
FUNCTION IN C

A complex problem is often easier to solve by dividing it into several smaller parts(pieces), 
each of which can be solved by itself. Each sub-problem is more manageable than the 
original problem. This is called structured programming. These sub-problems which 
are easy to manage are made into Functions/Procedures/Modules in C. main() uses 
functions to solve the original problem. Thus A function is a block of code to perform 
a specific task. Every C program has at least one function main( ). Without main() 
function, there is technically no C program.

Advantages of Functions

The following are the advantages of using user defined functions:

• Functions separate the concept (what is done?) from the implementation
 (how it is done?).
• Functions make programs easier to understand thus improves the readability of 

program.
• Functions can be called several times in the same program, allowing the code to be 

reused.

Functions in C

There are 2 types of functions in C programming:

• Library function
• User defined function

C allows the use of both User-Defined Functions and Library Functions. Library 
Functions (e.g printf(), scanf(), getchar(), putchar(), abs(), ceil(), rand(), sqrt(), etc.) are 
usually grouped into specialized libraries.(e.g. <stdio.h>, <math.h><string.h> and so 
on). Every Function takes some input(optional) and perform operations and give some 
output. 
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FUNCTIONS AND PROGRAM STRUCTURE

C programs usually have the following form:

• include statements
• function prototypes/declarations
• main() function
• function definitions

 
Basic structure of C program with function is shown below:

#include <stdio.h>  // include statements

void function_name();
int  main()

{
...........
...........
function_name(); // function call
...........
...........
}
void function_name() //function definition

{
................
................
}

As mentioned earlier, every C program begins from main() and program starts executing 
the codes inside main() function. When the control of program reaches to function_
name() inside main() function, the control of program jumps to void function_name() 
and executes the codes inside it. When all the codes inside that user-defined function 
are executed, control of the program jumps to the statement just after function_name() 
from where it is called.
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Function Declaration / Prototype

Every function in C program should be declared before they are used. Function 
declaration gives compiler information about function name, type of arguments to be 
passed and return type. The syntax is shown below:
 

return_type    function_name(type(1) argument(1),....,type(n) argument(n));
Here:

 � Return-Type: Data type of the result returned
 � (use void if nothing returned)
 � Function-Name: Any valid Identifier
 � Parameter list: Comma separated list of arguments
 � Data type needed for each argument, If no arguments, use void or leave blank

 
Example:

void Display(void);
int print_data();

xyz(); // default return type is int
double abc(int, int, char, float*);
int absolute(int);
void print_array(float*, int, int);

Function Call

Control of the program cannot be transferred to user-defined function unless it is called
invoked. The syntax is shown below:

function_name(argument(1),....argument(n));

Function Definition

Function definition contains programming codes to perform specific task. The syntax
is shown below:
return_type  function_name(type(1) argument(1),..,type(n) argument(n))
{
                                     //body of function

}
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Example: Program to Print a sentence using function.
#include<stdio.h>

void display(); //function declaration
void main()
{
 display(); //function call
}

void display() //function definition
{
 printf(“C Programming”);
 return;
}

Output:
 C Programming

ACTUAL AND FORMAL ARGUMENTS

Argument (or parameter) refers to data that is passed to function (function definition) 
while calling function. Arguments listed in function calling statements are referred to 
as actual arguments. These actual values are passed to a function to compute a value or 
to perform a task. The arguments used in the function declaration are referred as formal 
arguments. They are simply formal variables that accept or receive the values supplied 
by the calling function. The number of actual and formal arguments and their data types 
should be same.

Example: Program to add two integers. Make a function add integers and display   
                 sum in main() function. 
#include <stdio.h> 
int add(int a, int b);
int main()  
{   
 int a,b,sum;
 printf(“Enters two number to add \n”);
 scanf(“%d %d”, &a,&b); //actual arguments
 sum=add(a,b);
 printf(“\n sum=%d”, sum);
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 return 0; 
}   
int add(int a, int b) //formal arguments
{   
 int sum; 
 sum=a+b; 
 return sum; 
}

Output:
 Enters two number to add 2 3
 sum=5

FUNCTION CALL METHODS
 C Supports two types of calling a Function :
   • Call by Value
   • Call by Address

ARGUMENT PASSING – CALL BY VALUE
In this type, value of actual arguments are passed to the formal arguments and the 
operation is done on the formal arguments. Any changes made in the formal arguments 
does not affect the actual arguments because formal arguments are photocopy of actual 
arguments. Changes made in the formal arguments are local to the block of called-
function. Once control returns back to the calling-function the changes made vanish.

Example: Program to send values using call-by-value method.

#include <stdio.h> 
void main()
{
 int  x,y,
 printf(“enter values of x & y : “);
 scanf(“%d %d “, &x, &y);
 printf(“\n old values x=%d y =%d”, x, y);
 change(x,y) ;
 printf(“\n new values x=%d y =%d”, x, y);
}
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void change(int a, int b)
{

k=a; a=b; b=k; return;

}

Output: enter values of x & y : 2 3old 
                values x=2 y =3
                new values x=2 y =3

Example: Program to SWAP contents of two variables
#include<stdio.h>
#include<conio.h>v
oid swap(int , int );
int main()
{
 int  a, b; clrscr();
 printf(“\n\tEnter Values ofaandb: “); scanf(“%d%d”,&a,&b);
 printf(“\n\t Before SWAPa= %d andb = %d”, a, b);
 swap(a, b);
 printf(“\n\t After SWAPa= %d andb = %d”, a, b);
 getch(); return 0;
}
void swap(int  x, int  y)
{
 int t;
 t = x;
 x = y;
 y = t;
}

Output: Enter Values of a and b: 15 27Before
              SWAP a = 15 and b = 27 After
              SWAP a = 15 and b = 27

ARGUMENT PASSING – CALL BY ADDRESS VALUE
The Address of actual parameters are copied to formal parameters. Here changing the
formal parameters indirectly affects the actual parameters.
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#include<stdio.h>
#include<conio.h> void
swap(int *, int *);int
main()
{int  a, b; clrscr();
       printf(“\n\tEnter Values of a and b: “); scanf(“%d%d”,&a,&b);
       printf(“\n\t Before SWAP a = %d b = %d”, a, b);
       swap(&a, &b);
       printf(“\n\t After SWAP a = %d b = %d”, a, b);
      getch(); return 0;
} 
void swap(int  *x, int  *y)
{
 int t; t =
 *x; *x =
 *y; *y =
 t;
}

Output: Enter Values of a and b: 15 27Before
                  SWAP a = 15 and b = 27 After
              SWAP a = 27 and b = 15

Example: Program to check Even or Odd number using Functions.
#include<stdio.h>
void CheckEvenOdd(int); // prototype for
absolute() int main()
{int  num;
        printf(“\n\tEnter an integer: “);   scanf(“%d”, &num);
        CheckEvenOdd(num); // function call
    return 0;
}
void CheckEvenOdd(int  x) // function definition
{
if ( x % 2 == 0) printf(“\n\tThe Number %d is EVEN”, x);
else printf(“\n\tThe Number %d is ODD”, x );
}
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CLASSIFICATION OF USER-DEFINED FUNCTIONS
Based on the parameter and return type of a function we can categorize functions as :

1. Function with no arguments and no return value
2. Function with no arguments and return value
3. Function with arguments but no return value
4. Function with arguments and return value

Example: Program to illustrate function with no arguments and no return value.
#include <stdio.h>
void add(); 
void main() 
{  
 add(); 
}  
void add() 
{  
 int a, b, sum;
 printf(“Enters two number to add : “);
 scanf(“%d %d”, &a, &b);
 sum=a+b;
 printf(“\n sum=%d”, sum);
 return 0;
}  

Output:
 Enters two number to add :
 2 3 sum=5

Example: Program to illustrate function with no arguments and return value.
#include <stdio.h>
int add();
void main()
{
 int sum;
 sum=add();
 printf(“\n sum=%d”, sum);
}
int add()
{
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 int a, b, sum;
 printf(“Enters two number to add \n”);
 scanf(“%d %d”, &a, &b);
 sum=a+b;
 return sum;
}

Output:
 Enters two number to add 2 3
 sum=5

Example: Program to illustrate function with arguments but no return value
#include <stdio.h>
void add(int a, int b);
void main()  
{   
 int a, b, sum;
 printf(“Enters two number to add \n”);
 scanf(“%d %d”, &a, &b);
 add(a, b); 
}   
void add(int a, int b)
{   
 sum= a+ b; 
 printf(“\n sum=%d”, sum);
 return;
}

Output:
 Enters two number to add 2 3
 sum=5
 
Example: Program to illustrate function with arguments and return value
#include <stdio.h>
int add(int a, int b);
int main()
{
 
 int a, b, sum;
 printf(“Enters two number to add \n”);
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 scanf(“%d %d”, &a, &b);
 sum=add(a,b);
 printf(“\n sum=%d”, sum);
 return 0;
}
int add(int a, int b)
{
 int sum;
 sum=a+b;
 return sum; //return statement of function
}

Output:
 Enters two number to add 2 3
 sum=5

Example: Design and develop a C function RightShift(x ,n) that takes two integers
x and nasinput and returns value of the integerx rotated to the right by n positions
Assume the integers are unsigned. Write a C program that invokes this function
with different values for x and n and tabulate the results with suitable headings.
#include<stdio.h>
#include<conio.h>
unsigned RightShift(unsigned x, unsigned n);
int  main()
{ unsigned int   x, n, res; clrscr();
 printf(“\n\tEnter an Unsigned Number: “);  scanf(“%u”,&x);
 printf(“\n\tEnter the Number of Right Rotations to be done: “); 

scanf(“%u”,&n);
 res = RightShift(x, n);
 printf(“\n\tAfter Rotating %u by %u times we get: %u “,x,n,res);
 getch(); return 0;
}
unsigned RightShift(unsigned x, unsigned n)
{unsigned int  i;
 for(i = 1; i <= n; i++)
 { if( x % 2  == 0) x = x >> 1;
      else{ x = x >> 1;  x = x + ( 1 << ( sizeof(int) * 8 - 1 ) ); }
}
return x;
}
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Output:
 Enter an Unsigned Number: 16
 Enter the Number of Right Rotations to be done: 2
 After Rotating 16 by 2 times we get: 4
 Enter an Unsigned Number: 5
 Enter the Number of Right Rotations to be done: 1
 After Rotating 5 by 2 times we get: 32770
 Enter an Unsigned Number: 7
 Enter the Number of Right Rotations to be done: 3
 After Rotating 7 by 3 times we get: 49153

Example: Design and develop a C function isprime(num) that accepts an integer
argument and returns 1 if the argument is prime, a 0 otherwise. Write a C program
that invokes this function to generate prime numbers between the given range.
#include<stdio.h>
#include<conio.h>
int  isPrime(unsigned n);
int  main()
{ unsigned int  m, n, res, i; clrscr();
 printf(“\n\tEnter a Range of Unsigned
 Number: “); scanf(“%u%u”,&m,&n);
 printf(“\n\t PRIME Numbers between %u to %u are: “,
 m, n); for(i = m; i <= n ; i++)
 {res = isPrime(i);
            if(res == 1)  printf(“ %u “, i); 
 }
 getch(); return 0;
}
int  isPrime(unsigned  n)
{
 unsigned int   i;
 if(n==1) return   0;
 for(i = 2; i <= n/2; i++)
 {
          if( n % i == 0) // Number is NOT PRIME return 0;
 }
     return 1; // Number is PRIME
}
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Output:
 Enter a Range of Unsigned Number: 1 15
 PRIME Numbers between 1 to 15 are: 2 3 5 7 11 13
 Enter a Range of Unsigned Number: 20 65
 PRIME Numbers between 20 to 65 are: 23 29 31  37 41 43 47 53 59 61
 
Example: Program to Read two 2’D Arrays and multiply if compatible using
Functions
#include<stdio.h>
#include<conio.h>
#include<stdlib.h>
MatrixMultiply(int (*)[10], int (*)[10], int [ ][10], int, int, int);
void ReadMatrix(int [ ][10], int, int);
void PrintMatrix(int p[ ][10], int m, int n);
void ReadMatrix(int p[ ][10], int m, int n);

void PrintMatrix(int p[ ][10], int m, int n)
{int i, j;
     for(i = 0; i < m; i++)
    {
   printf(“\n\t”);
   for(j = 0; j < n; j++) printf(“
                     %d “,p[i][j]);
            }
}

void ReadMatrix(int  p[ ][10], int m, int n)
{
 int i, j;
 for(i = 0; i < m; i++)
            for(j = 0; j < n; j++) scanf(“%d”, &p[i][j]);
}  
int main() 
{       int a[10][10], b[10][10], c[10][10], m, n, p, q;  clrscr();
          printf(“\n\tEnter Order of Matrix A:” ); scanf(“%d %d”,&m,&n);
          printf(“\n\tEnter Order of Matrix B:” ); scanf(“%d %d”,&p,&q);
         if(n != p) 
       {printf(“\n Incompatible Order of Matrices to Multiply...”);
                   getch(); exit(0);
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               } 
  printf(“\n\tEnter %d Elements of Matrix-A: “, m * n); ReadMatrix(a, m,
           n); printf(“\n\tEnter %d Elements of Matrix-B: “, p * q); ReadMatrix(b, p,
     q); MatrixMultiply(a, b, c, m, n, q);
    printf(“\n\tMatrix-A is:”); PrintMatrix(a, m, n);
    printf(“\n\tMatrix-B is:”); PrintMatrix(b, p, q);
    printf(“\n\tProduct Matrix-C is:”); PrintMatrix(c, m,
   q); getch(); return 0;
}
 
MatrixMultiply(int (*a)[10], int (*b)[10], int c[ ][10], int m, int n, int q)
{
 int i, j, k;
 for(i = 0; i < m; i++)
 {for(j = 0; j < q; j++)
                     {
   c[i][j] = 0;
   for(k = 0; k < n; k++)
    c[i][j] = c[i][j] + a[i][k]*b[k][j];
                      }
          }
    return 0;
}

Output:
Enter Order of Matrix-A : 3 2
Enter Order of Matrix-B : 2 3
Enter 6 Elements of Matrix-A : 1 2 3 4 5 6
Enter 6 Elements of Matrix-B : 1 2 3 4 5 6
Matrix – A is:  
 1   2 3 
 4   5 6 
Matrix – B is:  
1 4
2 5
3 6 
Product Matrix C is:
14  32
32  77
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                                            RECURSION

A recurrence relation is a relation which is defined in terms of smaller instances of
itself until certain condition is met (trivial cases are seen). Consider an example of
finding Factorial of a Number, Here we define the formula as:

here when n = 0 the computation stops and return 1. Now we need to write a program
to compute factorial of a number but How to Program it? here we can use Fact(n)
instead of n!

Here we can note that function Fact(n) calls itself until n=0. This technique is called
RECURSION. i.e Recursion is a technique in Programming where a Function calls
itself until certain condition is satisfied(trivial case).
 
Recursive Method
  int  Fact(int  n)
  {
   if(n == 0) return 1;
   else return n * Fact(n – 1) ;
  }

Another way of finding factorial of a number without recursion could be as shown
below, this is an Iterative method /non-recursive method
 int  Fact(int  n)
 {
   if(n == 0) return 1;else
   {int  i, prod = 1;
    for(i = 2; i <= n; i++)
     prod = prod * i;
                return prod
                           }
}
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Example: Program to find sum of first n natural numbers using recursion.
#include <stdio.h> 
int add(int n) 
{   
 if(n==0)  return n;
 else  return n+add(n-1); /*self call to function add() */
}   
void main()  
{   
 int num, sum;
 printf(“Enter a positive integer: “);
 scanf(“%d”,&num);
 sum=add(num); printf(“sum=%d”,
 sum);  
}   

Output:
 Enter a positive integer: 5
 15

Explanation: Here, add() function is invoked from the same function. If n is not equal 
to 0 then, thefunction calls itself passing argument 1 less than the previous argument it 
was called with. Suppose, n is 5 initially. Then, during next function calls, 4 is passed 
to function and the value of argument decreases by 1 in each recursive call. When, n 
becomes equal to 0, the value of n is returned which is the sum numbers from 5 to 1.

Observe the following for better visualization of recursion in this example: add(5)
 =5+ add(4)
 =5+4+ add(3)
 =5+4+3+ add(2)
 =5+4+3+2+add(1)
 =5+4+3+2+1+ add(0)
 =5+4+3+2+1+0
 =5+4+3+2+1
 =5+4+3+3 =5+4+6
 =5+10 =15

Every recursive function must be provided with a way to end the recursion. In this
example when, n is equal to 0, there is no recursive call and recursion ends.



16 Computer Science Engg

For Micro Notes by the 
Student

ACE Engineering College : Ankushapur, Ghatkesar, Telangana 501301 (EAMCET Code: ACEG)

Explanation: During first function call, it will display 0. Then, during second function
call, variablec will not be initialized to 0 again, as it is static variable. So, 5 is displayed
in second function call and 10 in third call.

Fibonacci Series

The series 0, 1, 1, 2, 3, 5, 8, 13, ....... is clled Fibonacci series. here we compute the nth

fibonacci number as sum of (n-1)th and (n-2)th fibonacci numbers except 0th and 1st

fibonacci number. The Recurrence relation to compute nth fibonacci number can be
given by:

The following is the recursive function to compute nth fibonacci
   number: int Fib(int n)
  {
if(n == 0 || n == 1) return n;
else return Fib(n – 1) + Fib(n – 2) ;
 }

The following is the non-recursive function to compute nth fibonacci number: int 
FibI(int n)

 {int fib[50], i;
         if(n == 0 || n == 1) return n;
            else
        { fib[0] = 0; fib[1] = 1;
                       for(i=2; i <=n; i++)
       fib[i] = fib[i-1] + fib[i-2];
       return fib[n];
         }
           }
 
Recursive and Iterative Methods - Comparison
• Recursive programs seems to be easier BUT it takes more time and space for its 

execution.
• Iterative method take less time and space for its execution.

• Never Use Recursion In Programming – Its Very Expensive
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Example: Write a recursive C function to find the factorial of a number, n!,
defined by fact(n)=1,if n=0. Otherwise fact(n)=n*fact(n-1). Using this function,
write a C program to compute thebinomial coefficient nCr. Tabulate the results
for different values of n and r with suitable messages.

#include<stdio.h>   
#include<conio.h>   
int Fact(int n)   
{    
 if(n == 0) return 1; 
 else return n * Fact(n -1);
}    
int FindnCr(int n, int r)  
{    
 return Fact(n) / ( Fact(r) * Fact(n - r) );
}    
int Minimum(int x, int y) { return (x < y)?x:y; }
void main()   
{ int n, r, i, j; clrscr(); 
 printf(“Enter Value of n:” ); scanf(“%d”,&n);
 printf(“Enter Value of r:” ); scanf(“%d”,&r);
 for(i = 0; i <= n; i++) 
 {printf(“\n\t”);   
         for(j = 0; j <= Minimum(i, r); j++) {int res;
         res = FindnCr(i, j);
         printf(“ nCr(%d, %d) = %d”,i, j, res);
                   }
          }
           getch();
}

Output:
Enter Value of n: 5  
Enter Value of r: 3  
nCr(0,0)=1   
nCr(1,0)=1 nCr(1,1)=1  
nCr(2,0)=1 nCr(2,1)=2 nCr(2,2)=1 
nCr(3,0)=1 nCr(3,1)=3 nCr(3,2)=3 nCr(3,3)=1
nCr(4,0)=1 nCr(4,1)=4 nCr(4,2)=6 nCr(4,3)=4
nCr(5,0)=1 nCr(5,1)=5 nCr(5,2)=10 nCr(5,3)=10
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ARRAYS AND FUNCTIONS
Arrays are implicitly treated as constant pointers. Array elements can be passed as
parameter to Function in TWO ways: Passing element by element OR Passing the
whole array(Here number of elements also need to be passed)

1) Passing Individual Elements of an Array
All array-elements can be passed as individual elements to a function like any other
variable. The array-element is passed as a value parameter i.e. any change in the formal
parameter will not affect the actual-parameter i.e. array-element. Here we use call by
value method.

2) Passing the Whole Array
Here, the address of the array is passed as parameter. Thus here we use call by address
value method. Here the formal parameters indirectly through addresses access the
values of actual parameters. So, any changes in formal parameter imply there is a
change in actual parameter.

Example: Program to Read and Print One dimensional arrays using User Defined
Functions & Global Declarations.
#include<stdio.h>
#include<conio.h>
void ReadArray( );
void PrintArray( );
int x[50], n;
int main()
{clrscr();
  printf(“\n\tEnter number of elements of an array:
  “); scanf(“%d”, &n);
  ReadArray( );
  PrintArray( );
  getch();
}
void ReadArray( )
   printf(“\n\tEnter %d Elements of an Array: “, n);
   for(i = 0; i < n; i++)
   scanf(“%d”, &x[i]);
}
   void PrintArray( )
   {int i;



19 Programming for Problem Solving

For Micro Notes by the 
Student

ACE Engineering College : Ankushapur, Ghatkesar, Telangana 501301 (EAMCET Code: ACEG)

  printf(“\n\tThe %d Elements of an Array are: “,
  n); for(i = 0; i < n; i++)
    printf(“ %d “, x[i]);
}
 
In the above program we neither used passing an array element by element nor
passing whole array as parameter because here elements are declared globally so
no need of passing any parameter

Example: Program to illustrate passing individual elements of an array to a
function.
#include<stdio.h>
void display(int a)
{
 printf(“%d”, a);
}
void main()
{
 int c[3]={2,3,4};
 display(c[2]); //Passing array-element c[2] only.
}

Output:4
Example: Program to Read and Print One dimensional arrays using User Defined
Functions By Passing Array: element by element
#include<stdio.h>
#include<conio.h>
void PrintArray( int n) { printf(“ %d “, n); }
int main()
{int  x[50], n, i; clrscr();
     printf(“\n\tEnter number of elements : “); scanf(“%d”, &n);
     printf(“\n\tEnter %d Elements of an Array: “, n);
    for(i = 0; i < n; i++) scanf(“%d”, &x[i]);
    printf(“\n\tThe %d Elements of an Array are:
   “, n); for(i = 0; i < n; i++)
         PrintArray(x[ i ]);
    getch(); return 0;
}
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Example: Program to Read and Print One dimensional arrays using User Defined
Functions By Passing: the whole Arrays
#include<stdio.h>  
#include<conio.h>  
void ReadArray(int *, int ); 
void PrintArray(int [ ], int );
int  main()  
{ int  x[50], n;  clrscr();
 printf(“\n\tEnter number of elements of an array: “);
 scanf(“%d”, &n); 
 ReadArray(x, n); 
 PrintArray(x, n); 
 getch(); return 0;
}   
 
void ReadArray( int *p, int n)
{int i;
   printf(“\n\tEnter %d Elements of an Array: “, n);
   for(i = 0; i < n; i++)
          scanf(“%d”, &p[ i ]);
}
void PrintArray(int a[ ], int n)
{
 int i;
 printf(“\n\tThe %d Elements of an Array are: “, n);
 for(i = 0; i < n; i++)
 printf(“ %d “, a[ i ]);
}

Example: Program to find average of 6 marks using call by address value.
#include <stdio.h>
void average(int m[])
{  
 int i ,avg, avg, sum=0;
 for(i=0;i<6;i++)
  sum= sum+ m[i];
 avg =(sum/6);
 printf(“aggregate marks= %d “, avg);
}  
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void main() 
{  
 int m[6]={60, 50, 70, 80, 40, 80, 70};
 average(m); // Only name of array is passed as argument
}

Example: Program to implement Linear Search using User Defined Functions.
#include<stdio.h>
#include<conio.h>
void ReadArray(int  *a,  int n)
{
 int  i;
 printf(“\n\tEnter %d Elements of an Array: “, n);
 for(i = 0; i < n; i++)
        scanf(“%d”, &a[ i ]);
}
int  LinearSearch(int p[ ], int n, int key)
{
 int i;
 for(i = 0; i < n; i++)
             if(p[ i ] == key)
            return 1;
 return 0;

}
 int  main()
{
 int  x[50], n, key, flag;  clrscr();
 printf(“\n\tEnter number of elements of an array:
 “); scanf(“%d”,&n);
 ReadArray(x, n);
 printf(“\n\tEnter key element to be searched: “);
 scanf(“%d”,&key);
 flag = LinearSearch(x, n, key);
 if(flag == 1) printf(“\n\tSuccessful Search”);
 else printf(“\n\tUnSuccessful Search”);
 getch(); return 0;
}
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EXERCIES
Example: Program to calculate Sum and Average of an array using function. 

Example: Program to generate fibonacci series using function.
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Example: Program to sort n numbers in ascending order using bubble sort(using
function).
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Example: Program to calculate the addition or subtraction of 2 matrices using
function.

Example: Program to compute the product of two matrices using function.

Example: Program to find the transpose of a given matrix using function.
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C PROGRAMS BASED ON FUNCTIONS
Example: Program to find square of a number using function.
#include<stdio.h>
int square()
{  
 return n*n;
}  
void main() 
{  
 int n, p;
 printf(“enter a number”); scanf(“%d”,&n);
 p= square(n);
 printf(“The square of the number is %d”,p);
}

Output:
 enter a number 4
 The square of the number is 16

Example: Program to find cube of a number using function.
#include<stdio.h>
int cube()
{
 return n*n*n;
}
void main()
{
 int n, p;
 printf(“enter a number”);
 scanf(“%d”,&n);
 p=cube(n);
 printf(“The cube of the number is %d”,p);
}

Output:
 enter a number 4
 The cube of the number is 64
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Example: Program to calculate the power of a number using recursion.
#include <stdio.h>
int power(int  base, int exp)
{
if ( exp!=1 )
return (base*power(base,exp-1));
}
 
void main()
{
 int base, exp;
 printf(“Enter base number:
 “); scanf(“%d”, &base);
 printf(“Enter power number(positive
 integer): “); scanf(“%d”, &exp);
 printf(“%d^%d = %d”, base, exp,
 power(base, exp)); return;
}
 Enter base number: 3 
 Enter power number(positive
 integer): 3 3^3 = 27

Example: Program to print fibonacci series using recursion.
#include<stdio.h>
int Fib(int n) 
{   
 if ( n == 0 ) return 0;
 else if ( n == 1 ) return 1;
 else  return Fib(n-1)+Fib(n-2);
}   
void main()  
{   
 int n, i = 0, c; 
 printf(“enter n value: “);
 scanf(“%d”,&n); printf(“Fibonacci series: “);
 for ( c = 1 ; c <= n ; c++ )
 {
    printf(“%d \t”,
       Fib(i)); i++;
}
}
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Output:
 enter n value: 7
 Fibonacci series : 0 1 1 2 3 5 8

Example: Program to calculate factorial of a number using recursion.
#include<stdio.h>
int fact(int  n) 
{    
 if(n!=1) return n*fact(n-1); 
}    
void main()   
{    
 int n; 
 printf(“Enter an positive integer: “); scanf(“%d”, &n);
 printf(“Factorial of %d = %ld”, n, fact(n)); 
 return;   
}    

Output:
 Enter an positive integer: 6
 Factorial of 6 = 720

Example: Program to solve tower-of-hanoi problem using recursion
#include <stdio.h>
void towers(int num, char frompeg, char topeg, char auxpeg)
{
 if (num == 1)
 {
  printf(“\n Move disk 1 from peg %c to peg %c”, frompeg, topeg); return;
 }
   towers(num - 1, frompeg, auxpeg, topeg);
  printf(“\n Move disk %d from peg %c to peg %c”, num, frompeg, topeg);     

 towers(num - 1, auxpeg, topeg, frompeg);
}
void main()
{
 int num;
 printf(“Enter the number of disks : “); scanf(“%d”, &num);
 printf(“The sequence of moves involved in the Tower of Hanoi are :\n”); 

towers(num, ‘A’, ‘C’, ‘B’);
}
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Output:  Enter the number of disks : 3
    The sequence of moves involved in the Tower of Hanoi are : Move   

   disk 1 from peg A to peg C
 
 Move disk 2 from peg A to peg B
 Move disk 1 from peg C to peg B
 Move disk 3 from peg A to peg C
 Move disk 1 from peg B to peg A
 Move disk 2 from peg B to peg C
 Move disk 1 from peg A to peg C
 
Example: Program to perform binary search using recursion
#include <stdio.h>
void bubble_sort(int  list[], int  size)
{ int temp, i, j;  
 for (i = 0; i < size; i++)  
 for (j = i; j < size; j++)  
 if (list[i] > list[j])  
 {   
  temp = list[i];  
  list[i] = list[j];  
  list[j] = temp;  
 }   
}    
void binary_search(int  list[], int lo, int hi, int key)
{ int mid;  
 if (lo > hi)  
 {   
  printf(“Key not found\n”); return;
 }   
 mid = (lo + hi) / 2;  
 if (list[mid] == key)  
  printf(“Key found\n”); 
 else if (list[mid] > key)  
  binary_search(list, lo, mid - 1, key);
 else if (list[mid] < key)  
  binary_search(list, mid + 1, hi, key);
}    
void main()   
{    
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 int key, size, i;   int list[25];
 printf(“Enter size of a list: “); scanf(“%d”, &size);
 printf(“Enter %d numbers “,size); 
 for(i = 0; i < size; i++)  
  scanf(“%d “, &list[i]); 
 bubble_sort(list, size);  
 printf(“\n\n”);  
 printf(“Enter key to search: “); scanf(“%d”, &key);
 binary_search(list, 0, size, key); 
}    

Output:
      Enter size of a list: 10  
      Enter 10 numbers : 83 86 77 15 93 35 86 92 49 2
      Enter key to search: 21
      Key found
        
Dynamic memory allocation 
The concept of dynamic memory allocation in c language enables the C programmer to
allocate memory at runtime. Dynamic memory allocation in c language is possible by
4 functions of stdlib.h header file.
 
 1. malloc()
 2. calloc()
 3. realloc()
 4. free()

Before learning above functions, let’s understand the difference between static memory
allocation and dynamic memory allocation.

static memory allocation dynamic memory allocation

memory is allocated at compile time. memory is allocated at run time.

memory can’t be increased while
executing program.

memory can be increased while
executing program.

used in array. used in linked list.

 
Now let’s have a quick look at the methods used for dynamic memory allocation.
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Function Use of Function
malloc() Allocates requested size of bytes and returns a pointer first

byte of allocated space
calloc() Allocates space for an array elements, initializes to zero and

then returns a pointer to memory
free() deallocate the previously allocated space
realloc() Change the size of previously allocated space

malloc() function in C
The malloc() function allocates single block of requested memory.

It doesn’t initialize memory at execution time, so it has garbage value initially.
It returns NULL if memory is not sufficient.
The syntax of malloc() function is given below:
 1. ptr=(cast-type*)malloc(byte-size)  

Let’s see the example of malloc() function.
 1. #include<stdio.h>  
 2. #include<stdlib.h>  
 3. int main(){  
 4. int n,i,*ptr,sum=0;    
 5. printf(“Enter number of elements: “);    
 6. scanf(“%d”,&n);    
 7. ptr=(int*)malloc(n*sizeof(int));  //memory allocated using malloc    
 8. if(ptr==NULL)                         
 9. {    
 10.  printf(“Sorry! unable to allocate memory”);    
 11. exit(0);    
 12.  }    
 13.  printf(“Enter elements of array: “);    
 14. for(i=0;i<n;++i)    
 15. {    
 16. scanf(“%d”,ptr+i);    
 17. sum+=*(ptr+i);    
 18.  }    
 19. printf(“Sum=%d”,sum);    
 20. free(ptr);     
 21. return 0;  
 22. }    
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Output:
Enter elements of array: 3
Enter elements of array: 10
10
10
Sum=30

calloc() function in C
The calloc() function allocates multiple block of requested memory.
It initially initialize all bytes to zero.
It returns NULL if memory is not sufficient.
The syntax of calloc() function is given below:
1. ptr=(cast-type*)calloc(number, byte-size)  
Let’s see the example of calloc() function.

1. #include<stdio.h>  
2. #include<stdlib.h>  
3. int main(){  
4.  int n,i,*ptr,sum=0;    
5. printf(“Enter number of elements: “);    
6. canf(“%d”,&n);    
7. ptr=(int*)calloc(n,sizeof(int));  //memory allocated using calloc    
8. if(ptr==NULL)                         
9.  {    
10. printf(“Sorry! unable to allocate memory”);    
11. exit(0);    
12. }    
13. printf(“Enter elements of array: “);    
14. for(i=0;i<n;++i)    
15. {    
16. scanf(“%d”,ptr+i);    
17. sum+=*(ptr+i);    
18. }    
19. printf(“Sum=%d”,sum);    
20. free(ptr);    
21. return 0;  
22. }    
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Output:
 Enter elements of array: 3
 Enter elements of array: 10
 10
 10
 Sum=30

realloc() function in C

If memory is not sufficient for malloc() or calloc(), you can reallocate the memory by
realloc() function. In short, it changes the memory size.

Let’s see the syntax of realloc() function.
 1. ptr=realloc(ptr, new-size)  

Example : Using realloc()
#include <stdio.h>
#include <stdlib.h>

int main()
{
    int *ptr, i , n1, n2;
    printf(“Enter size of array: “);
    scanf(“%d”, &n1);

    ptr = (int*) malloc(n1 * sizeof(int));

    printf(“Address of previously allocated memory:
“);
    for(i = 0; i < n1; ++i)
         printf(“%u\t”,ptr + i);

    printf(“\nEnter new size of array: “);
    scanf(“%d”, &n2);
    ptr = realloc(ptr, n2 * sizeof(int));
    for(i = 0; i < n2; ++i)
         printf(“%u\t”, ptr + i);
    return 0;
}
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free() function in C

The memory occupied by malloc() or calloc() functions must be released by calling
free() function. Otherwise, it will consume memory until program exit.
Let’s see the syntax of free() function.

 1. free(ptr)

Exercise:
  1) C Program to Find Largest Number Using Dynamic Memory Allocation.
  2) C Program to Store Information Using Structures with Dynamically    

         Memory  Allocation

  
2 Marks Questions and 3 Marks Questions

1. Define Function.
2. Write about user defined functions.   
3. What is recursion.
4. What are type qualifiers.
5. Define Global and local variables.
6. What are local and global variable?
7. What do you mean by formal arguments and the actual arguments?
8. What are parameter passing?
9. Define array and how we can access elements of an array?
10. What is the purpose of the return statement?
11. Explain function prototyping.
12. Distinguish between run time and logical errors.

5  Marks Questions

1.  What is a Function? Explain different types of functions in C with example 
programs? (library functions and user defined functions) 

2.  What is a type Qualifier? Explain about types of type qualifiers?
3.  What is recursion? Explain with example and give limitations of recursion? 
4.  Explain about inter function communication(parameter passing mechanism) ?
5.  a)What is recursion ? Write a C program to find GCD of two numbers.
     b) Differentiate call by value and call by reference with an example.
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6. What are type qualifiers ? Write recursive and iterative approaches programs to 
find factorial of a given number.      

7. What are type qualifiers in a C program ? And write a C program to find product 
of two n*n matrices.                                                                                                             

8.  The annual examination is conducted for 50 students for three subjects. Write a 
program to read the data and determine the following: 

        i. Total marks obtained by each student.
        ii. The highest marks in each subject and the Roll No. of the student who secured it.
       iii. The student who obtained the highest total marks.
9.    . i. Write a C program to do Matrix Multiplications. 
        ii. Write in detail about one dimensional and multidimensional arrays. Also write 

about  
        how initial values can be specified for each type of array?
10. i. Give some important points while using return statement .
         ii. Write short notes on scope of a variable. 
11.  What is the advantage of using functions. Write a ’C’ program to explain about 

built in functions with an example. 
12.   Write short notes on call by reference. 
13.  What is the advantage of using arrays ? Give syntax for declaration , accessing 

and printing one - dimensional array ? 
14. Write a program to find sum of given series by using function with argument and 

return value    e = 2 + 3/1! - 6/2! + 9/3! - 12/4! .....! 
15.  i. Distinguish between formal variable and actual variable.
         ii. Distinguish between local and global variable.
        iii. Distinguish between call by value and call by reference. 
16. i. What are the advantages and disadvantages of recursion.
         ii. Write a C program to find the factors of a given integer using a function. 
17. i. Distinguish between the following:
        a. Actual and formal arguments.
        b. Global and local variables.
        ii. Explain in detail about pass by values and pass by reference. Explain with a 

sample program.
18.  Explain the different ways of passing structure as arguments in functions. 


