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DYNAMIC MEMORY ALLOCATION 

The process of allocating memory at the time of execution or at the runtime is called 

dynamic memory allocation. It means dynamically allocate only the amount of memory needed. 

The program must include <stdlib.h> to support the dynamic memory allocation. 

The comparison between Static memory allocation and Dynamic memory allocation is 

given below: 

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. 

 Static memory allocation Vs Dynamic memory allocation 

Need of Dynamic Memory Allocation 

 Sometimes amount of data cannot be predicted beforehand 

 Number of data items keeps changing during program execution 

Memory Allocation Functions 

1. malloc( ) 

Allocates requested number of bytes (block of memory) and returns a pointer to 

the first byte of the allocated space 

2. calloc( ) 

Allocates space for an array of elements, initializes them to zero and then returns 

a pointer to the memory. 

3. free( ) 

Frees previously allocated space. 

4. realloc( ) 

Modifies the size of previously allocated space. 
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malloc( ) 

A block of memory can be allocated using the function malloc. 

Syntax 

type *p; 

p = (type *) malloc (byte_size); 

Example 

p = (int *) malloc(100 * sizeof(int)); 

A memory space equivalent to 100 times the size of an int bytes is reserved. The 

address of the first byte of the allocated memory is assigned to the pointer p of type int. 

 

 

 

 

 
     

 

400 bytes of space 

 memory allocation using malloc( ) 

 cptr = (char *) malloc (20); 

Allocates 20 bytes of space for the pointer cptr of type char 

 sptr = (struct stud *) malloc(10*sizeof(struct stud)); 

Allocates space for a structure array of 10 elements. sptr points to a structure 

element of type struct stud. 

Program: 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

void main() 

{ 

int n,i,*ptr,sum=0; 

printf("Enter number of elements: "); 

scanf("%d",&n); 

ptr=(int*)malloc(n*sizeof(int)); //memory allocated using malloc 
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if(ptr==NULL) 

{ 

printf("Sorry! unable to allocate memory"); 

exit(0); 

} 

printf("Enter elements of array: "); 

for(i=0;i<n;++i) 

{ 

scanf("%d",ptr+i); 

sum+=*(ptr+i); 

} 

 

 

 

 

} 

Output: 

printf("Sum=%d",sum); 

free(ptr); 

getch(); 

Enter elements of array: 3 

Enter elements of array: 10 

10 

10 

Sum=30 

calloc( ) 

Allocates space for an array of elements, initializes them to zero and then returns a 

pointer to the memory. 

Synatx: 

ptr=(cast-type*)calloc(number, byte-size) 

Example: 

int *ptr = calloc(10, sizeof (int)); 
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Program: 

#include<stdio.h> 
 

#include<stdlib.

h> 

#include<conio.

h> void main() 

{ 

int n,i,*ptr,sum=0; 

printf("Enter number of elements: 

"); scanf("%d",&n); 

ptr=(int*)calloc(n,sizeof(int)); //memory allocated using calloc 

if(ptr==NULL) 

{ 

printf("Sorry! unable to allocate 

memory"); exit(0); 

} 

printf("Enter elements of array: 

"); for(i=0;i<n;++i) 

{ 

scanf("%d",ptr+

i); 

sum+=*(ptr+i); 

} 

                 printf("Sum=%d",sum);  

                                   free(ptr); 

                                   getch(); 

                     } 
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Output: 

Enter elements of array: 3 

Enter elements of array: 10 

10 

10 

Sum=30 

 

realloc() 

It modifies the size of previously allocated space. If memory is not sufficient for 

malloc() or calloc(), we can reallocate the memory by realloc() function. It changes the 

memory size. 

Synatx: 

 

ptr=realloc(ptr, new-size) 

 

 

free() 

Dynamically allocated memory created with either calloc() or malloc() doesn't get freed 

on their own. We must explicitly use free() to release the space. 

Syntax 

free(ptr); 

This statement frees the space allocated in the memory pointed by ptr. 

 

 


