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 Module-3: POINTERS

◦ Declaration and Access of PointerVariables

◦ Pointer Arithmetic

◦ Dynamic Memory Allocation

◦ Pointers and Arrays

◦ Pointers and Functions



Dynamic Memory Allocation

• Since C is a structured language, it has some fixed rules
for programming.

• Allocation of memory during execution /run time.

• For example : How to change the size of an array
in run time??.

• When limited storage only required??

• When Extra storage needed??

• Leads to Dynamic Memory Allocation

• 4 library functions - defined under <stdlib.h> header file
to facilitate dynamic memory allocation



Difference between Dynamic Memory Allocation and 

Static Memory Allocation

Static Memory 

Allocation

Dynamic Memory 

Allocation 

Allocates the memory at 

load time

Allocates the memory at run

time.

Memory is fixed, so 

increasing/decreasing is not 

possible at run time

Memory is flexible, so

increasing/decreasing is

possible at run time

Deallocated when life time 

is over.

Possible to deallocate the

memory at runtime using

“free” function.

Faster in Execution Slower in execution



Memory Allocation

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() method

• Dynamically allocate a single large block of memory

with the specified size.

• It returns a pointer of type void which can be cast into

a pointer of any form.

• It doesn’t Initialize memory at execution time so that it

has initialized each block with the default garbage value

initially.

SYNTAX:

ptr = (cast-type*) malloc(byte-size)

EXAMPLE:

ptr = (int*) malloc(5 * sizeof(int));

ptr



malloc() method

Example:

int *ptr = (int*)malloc(20 * sizeof(int));

4 Bytesptr = 

80 Bytes

80 bytes of memory block dynamically allocated to 

ptr



Calloc() method
• Dynamically allocate the specified number of blocks

of memory of the specified type.

• Similar to malloc() but has two different points

– It initializes each block with a default value ‘0’.

– It has two parameters as compare to malloc().

SYNTAX:

ptr = (cast-type*) Calloc(N,Element size)

EXAMPLE:

ptr = (int*) calloc(5, sizeof(int));



calloc() method

Example:
double *ptr = (double*)calloc(5, sizeof(double));

8 Bytesptr = 

40 Bytes

5 blocks of 8 bytes  each is dynamically allocated to 

ptr

8B



Difference between malloc and calloc

Malloc Calloc

Allocates the memory 

bytes as a single block

Allocates the memory bytes

as a multiple blocks

No Initialization –

Produces Garbage Values

Initialized to 0 in all blocks

Faster in Execution Slower in execution



free() method

• Dynamically de-allocate the memory.

• Memory allocated using functions malloc() and

calloc() is not de-allocated on their own.

• free() method is used, whenever the dynamic

memory allocation takes place. It helps to reduce

wastage of memory by freeing it.

SYNTAX:

free(ptr);



free() method

Example:
double *ptr = (double*)calloc(5, sizeof(double));

8 Bytesptr = 

40 Bytes

• 5 blocks of 8 bytes  each is dynamically allocated to ptr

• free(ptr);

8B

Memory of ptr is 
released



realloc() method

• Dynamically change the memory allocation of a

previously allocated memory.

• In other words, if the memory previously allocated with

the help of malloc or calloc is insufficient, realloc can be

used to dynamically re-allocate memory.

• Re-allocation of memory maintains the already present

value and new blocks will be initialized with the default

garbage value.

SYNTAX:

ptr = realloc(ptr, newSize);



Realloc() method

Example:

int *ptr = (int*)malloc(5 * sizeof(int));

ptr = realloc(ptr, 10 * sizeof(int));

4 Bytesptr = 

40 Bytes

20 bytes of memory block 

dynamically allocated to ptr

ptr = Size is changed from 20 

bytes to 40 dynamically

20 Bytes



int main()

{

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

printf("Enter number of elements: ");

scanf("%d", &n);

p = (int*) malloc(n * sizeof(int)); // (int*) calloc(n, sizeof(int));

if(p == NULL)

{

printf("memory not allocated.");

exit(0);

}

printf("Enter elements: ");

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

{

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

sum = sum + *(p+ i);

}

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

free(p); return 0;

}

Example: Sum of n numbers



int main()

{

int *p,i , n1, n2;

printf("Enter size of array: ");

scanf(“%d”, &n1);

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

printf("Addresses of allocated memory: ");

for(i = 0; i < n1; ++i)

printf("%u\n",p+ i);

printf("\nEnter new size of array: ");

scanf("%d", &n2);

p = realloc(p, n2 * sizeof(int));

printf("Addresses of newly allocated memory: ");

for(i = 0; i < n2; ++i)

printf("%u\n", p+ i);

return 0;

}

Example: Realloc
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