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1. What is pointer? Write the major uses of pointer. 
Ans: Pointers are special variables that can hold the address of a variable. Since they store memory 

address of a variable, the pointers are very commonly said to “point to variables" 

 
• A normal variable ‘var’ has a memory address of 1001 and holds a value 50. 
• A pointer variable has its own address 2047 but stores 1001, which is the address of the variable 

‘var’ 
Or Example : 

int x = 10; 

int *p; 

x is the variable name. 

10 is the value associated or assigned to the x. 

10 stored in some memory location. Say 1042 

 
 

So, C Pointer *p will assign to 1042 and access the value inside the x, i.e., 10. 

Syntax of a Pointers in C 

Data_Type *Pointer_Name; 

Pointer_Name: Name of it. 

(*): It tells that the variable is a pointer. 



 
 The major used of pointes are:  

a) Dynamic memory management 
b) Accessing array elements  
c) Passing arguments to functions by reference 
d) Passing arrays and strings to functions 
e) Creating data structures such as linked lists, trees, graphs, etc. 

 
Pointer are used to communicate information about memory ,which returns the location of free 
memory. 

1. Pointers are more efficient in handling Arrays and Structures. 

2. Pointers allow references to function and thereby helps in passing of function as arguments to 
other functions. 

3. It reduces length of the program and its execution time as well. 

4. It allows C language to support Dynamic Memory management. 

Initialization of C Pointer variable 
5. Pointer Initialization is the process of assigning address of a variable to a pointer variable. It 

contains the address of a variable of the same data type. In C language address operator & is used 
to determine the address of a variable. The & (immediately preceding a variable name) returns the 
address of the variable associated with it. 

 

How to use pointers in C? 

 First, you should define a pointer variable. 
 Then, assign the address of a variable to that pointer using & symbol. It will return the address of that 

variable. 
 You can access the value stored in that address by using *(asterisk) symbol. 
We associate data type to a pointer because it knows how much bytes of data can it store. 

 
 
Basic example of pointers in C 

#include <stdio.h> 

void Pointe() 

{ 

int var = 25; 

int *pt; 

pt = &var;  

printf("Address is: %p \n",pt); 

printf("Value is: %d \n", *pt);  

} 

int main() 

{ 
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Pointe (); 

} 
 

# List the features of pointer. 
Ans: The features of pointer is given below:  

• Pointer variable should have prefix"*" 
• Combination of data type is not allowed. 
• Pointer save the memory space 
• Execution time with pointer is faster because data is manipulated with the address 
• It  manages the memory Dynamically   
• It efficiently handles the string data. 
• Pointer also handling the multi-dimensional arrays. 

3. Explain the meaning of each of the following declarations. 

Ans: The meaning is given below:  
a) int *px = px is a pointer to an integer quantity. 
b) float a, b; float *pa,*pb = a and b are floating point variables pa and pb are 

pointers to floating point quantities. 
c) char * a[12]  = a is one dimensional array of pointers to a single character string. 
d) char * d[4] = {"north","east","west","south"}; = d is a one dimensional array of 

pointers to the strings "north","east", "west", "south". 
4. Write appropriate declarations for each of the following situations. 

a) Declare two pointes whose objects are the integer values I and J. 
►  int i, j;  
    int *pi=&I; 
    int *pj=&j; 

b) Declare a function that accepts two integer arguments and returns a pointer to a 
long integer. 
►   long funct(int a, int b); 

c) Declare a function the accepts another functions as an argument and returens a 
pointer to a character. 
►  char *funct(int(*pf)(int a)); 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
# Write the differences between array and pointers. 
Ans: The difference between array and pointers are given below:   

Array Pointer 
Array allocates space automatically. Explicitly assigned to point to an 

allocated space. 
It cannot be resized   it can be resized using realloc ()  
It cannot be reassigned.  It pointer can be reassigned. 
sizeof(array) returns the amount of 
memory used by all elements in 
array 

sizeof(pointer) only returns the amount 
of memory used by the pointer variable 
itself 

They are static in nature. Once 
memory is allocated, it cannot be 
resized or freed dynamically. 

Pointer is dynamic in nature. The 
memory allocation can be resized or 
freed later. 

The assembly code of Pointer is 
different than Array 

The assembly code of Array is different 
than Pointer. 

#How Memory Management in C works? 

When you declare a variable using a basic data type, the C compiler automatically allocates memory 
space for the variable in a pool of memory called the stack. 

For example, a float variable takes typically 4 bytes (according to the platform) when it is declared. We 
can verify this information using the sizeof operator as shown in below example 

#include <stdio.h> 
int main() {  
float x;  
printf("The size of float is %d bytes", sizeof(x));  
return 0; 
} 
The output will be: 

 The size of float is 4 bytes 
 

Dynamic Memory Allocation in C 

Dynamic Memory Allocation is manual allocation and freeing of memory 
according to your programming needs. Dynamic memory is managed and 
served with pointers that point to the newly allocated memory space in an area 
which we call the heap. 
Now you can create and destroy an array of elements dynamically at runtime 
without any problems. To sum up, the automatic memory management uses 
the stack, and the C Dynamic Memory Allocation uses the heap. 

The <stdlib.h> library has functions responsible for Dynamic Memory 
Management. 



Function Purpose 

malloc() 

Allocates the memory of requested size 
and returns the pointer to the first byte 
of 
allocated space. 

calloc() 
Allocates the space for elements of an 
array. Initializes the elements to zero and 
returns a pointer to the memory. 

realloc() 
It is used to modify the size of previously 
allocated memory space. 

Free() 
Frees or empties the previously allocated 
memory space. 

 
 
 
 
 

malloc() function in C 

The C malloc() function stands for memory 
allocation. It is a function which is used to allocate a 
block of memory dynamically. It reserves memory 
space of specified size and returns the null pointer 
pointing to the memory location. The pointer 
returned is usually of type void. It means that we can 
assign C malloc() function to any pointer. 
Syntax of malloc() Function: 

ptr = (cast_type *) malloc (byte_size); 
Here, 

 ptr is a pointer of cast_type. 
 The C malloc() function returns a pointer to the 

allocated memory of byte_size. 



Example of malloc(): 

Example: ptr = (int *) malloc (50) 
When this statement is successfully executed, a memory space of 50 bytes is reserved. The address of the 
first byte of reserved space is assigned to the pointer ptr of type int. 

calloc() function in C 

The C calloc() function stands for contiguous 
allocation. This function is used to allocate multiple 
blocks of memory. It is a dynamic memory allocation 
function which is used to allocate the memory to 
complex data structures such as arrays and 
structures. 

Malloc() function is used to allocate a single block of memory space while the calloc() in C is used to 
allocate multiple blocks of memory space. Each block allocated by the calloc() function is of the same size. 
Syntax of calloc() Function: 

ptr = (cast_type *) calloc (n, size); 

 The above statement is used to allocate n memory blocks of the same size. 
 After the memory space is allocated, then all the bytes are initialized to zero. 
 The pointer which is currently at the first byte of the allocated memory space is returned. 

Whenever there is an error allocating memory space such as the shortage of memory, then a null pointer 
is returned. 

Example of calloc(): 

The program below calculates the sum of an arithmetic sequence. 

#include <stdio.h> 
    int main() { 
        int i, * ptr, sum = 0; 
        ptr = calloc(10, sizeof(int)); 
        if (ptr == NULL) { 
            printf("Error! memory not allocated."); 
            exit(0); 
        } 
        printf("Building and calculating the sequence sum of the first 10 terms \ n "); 
        for (i = 0; i < 10; ++i) { * (ptr + i) = i; 
            sum += * (ptr + i); 



        } 
        printf("Sum = %d", sum); 
        free(ptr); 
        return 0; 
    } 
Result: 

Building and calculating the sequence sum of the first 10 terms 
Sum = 45 
 

calloc() vs. malloc(): Key Differences 

Following is the key difference between malloc() Vs calloc() in C: 

The calloc() function is generally more suitable and efficient than that of the malloc() function. While both 
the functions are used to allocate memory space, calloc() can allocate multiple blocks at a single time. You 
don’t have to request for a memory block every time. The calloc() function is used in complex data 
structures which require larger memory space. 

The memory block allocated by a calloc() in C is always initialized to zero while in function malloc() in C, it 
always contains a garbage value. 

What is the usage of the pointer in C? 

There is a lot of usage of the pointers in C but here I am mentioning some important usage of the 
pointer in C which you must know. 

 Pointer mostly used in dynamic memory allocation. Using the memory management 
function we can get the memory during the execution of a program. 

 Pointers can be used to access the array elements. 
 We can access the memory location with the help of C Pointers. 
 Pointers are used in “call by reference”.  In which we can pass the address of a variable ( 

function, array, ..etc) into a function. 
 Pointers are used in complex data structures like linked lists, trees, etc. 

What is the usage of the NULL pointer in C? 

 A pointer that is not pointing the address of a valid object or valid memory should be 
initialized to NULL. It prevents the pointer to become a dangling pointer and ensure the 
programmer that pointer is not pointing anywhere. 

char *pcData = NULL; //Prevent to become dangling pointer 

 A very good habit to check the validity of the pointers before using it. It prevents the 
crashing of the code and unwanted result. The null pointer helps you in error handling. 
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Why are void pointers use? 

A very important feature of the void pointer is reusability. Using the void pointer we can store the 
address of any object and whenever required we can get back the object through the indirection 
operator with proper casting. 

Can math operations be performed on a void pointer? 

According to c standard arithmetic operation on void pointers is illegal that means the C standard 
doesn’t allow pointer arithmetic with void pointers. However, In GNU C, addition and subtraction 
operations are supported on void pointers to assuming the size of the void is 1. 

What is an array of pointers? 

It is basically an array of the pointer variables. It is also known as pointer arrays. 

Declaration of an array of pointers: 

data_type *arrar_name[array_size]; 

Example, 

int *arr[5]; 

Here “arr” is an array of  5 integer pointers. 

 

 Describe the fundamental concept of pointer and its 

arithmetic with suitable examples. 
 
Pointer is a variable that points to a memory location. Memory addresses are numeric value that 
ranges from zero to maximum memory size in bytes. These addresses can be manipulated like 
simple variables. You can increment, decrement, calculate or compare these addresses 
manually. 

C language provides a set of operators to perform arithmetic and comparison of memory 
addresses. Pointer arithmetic and comparison in C is supported by following operators - 

 Increment and decrement ++ and -- 

 Addition and Subtraction + and - 

 Comparison <, >, <=, >=, ==, != 

 
 
 
 
 
 
 
 
 



#include <stdio.h> 
#define SIZE 5 
 
int main() 
{ 
    int arr[SIZE] = {10, 20, 30, 40, 50}; 
    int *ptr; 
    int count; 
 
    ptr = &arr[0]; // ptr points to arr[0] 
 
    count = 0; 
 
    printf("Accessing array elements using pointer \n"); 
    while(count < SIZE) 
    { 
        printf("arr[%d] = %d \n", count, *ptr); 
 
        // Move pointer to next array element 
        ptr++; 
 
        count++; 
    } 
 
    return 0; 
} 
 

 

Relationship Between Arrays and Pointers 

An array is a block of sequential data. Let's write a program to print addresses of array 
elements. 
 

#include <stdio.h> 

int main() { 

   int x[4]; 

   int i; 

 

   for(i = 0; i < 4; ++i) { 

      printf("&x[%d] = %p\n", i, &x[i]); 

   } 

 

   printf("Address of array x: %p", x); 

 

   return 0; 

} 

 

There is a difference of 4 bytes between two consecutive elements of array x. It is because 

the size of int is 4 bytes (on our compiler). 

Notice that, the address of &x[0] and x is the same. It's because the variable name x points to 

the first element of the array. 



Relation between Arrays and Pointers 

From the above example, it is clear that &x[0] is equivalent to x. And, x[0] is equivalent to *x. 

Similarly, 

 &x[1] is equivalent to x+1 and x[1] is equivalent to *(x+1). 

 &x[2] is equivalent to x+2 and x[2] is equivalent to *(x+2). 

 Basically, &x[i] is equivalent to x+i and x[i] is equivalent to *(x+i). 

 
Example: 

#include <stdio.h> 
int main() { 
 
  int i, x[6], sum = 0; 
 
  printf("Enter 6 numbers: "); 
 
  for(i = 0; i < 6; ++i) { 
  // Equivalent to scanf("%d", &x[i]); 
      scanf("%d", x+i); 
 
  // Equivalent to sum += x[i] 
      sum += *(x+i); 
  } 
 
  printf("Sum = %d", sum); 
 
  return 0; 
} 
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