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 Module-3: POINTERS

◦ Declaration and Access of PointerVariables

◦ Pointer Arithmetic

◦ Dynamic Memory Allocation

◦ Pointers and Arrays

◦ Pointers and Functions
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Pointer
• Derived data type in C. Built from one of the

fundamental data types in C.

• A variable which contains memory address of another

variable as its value.

• Memory addresses are locations in the computer

memory where program instructions and data are

stored.

• Pointers can be used to access and manipulate the data

stored in memory.

• A variable name references a value directly, whereas a

pointer references a value indirectly.

• Referencing a value through a pointer is called

indirection.

• A pointer variable must be declared before it can be

used.



Advantages of using Pointer

 It increases the execution speed and save data storage

space.

 It is used to return multiple values from a function

through function arguments.

 It supports Dynamic Memory Management.

 It is used to handle data structures like arrays, structure,

linked lists, queues, stacks and trees.

 It reduces the length and complexity of programs.

 It improves the efficiency of program.

 Used to pass information back and forth between

function and reference point.

 Provide easy ways to represent Multi Dimensional arrays.
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Representation of Variable

x

100

5000

• When we declare a variable, the system allocates,

somewhere in the memory, an appropriate location to

hold the value of the variable.

• For example :

int x= 100;

Variable

Value

Address
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Pointer Variable

variable value Address

x 100 5000

p 5000 5048

• Since Memory addresses are simply numbers, they

can be assigned to some variables, that can be

stored in memory, like any other variable. Such

variable that hold memory addresses are called

pointer variables.
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Understanding Pointers
• Declaring a PointerVariable :

Data-type *pt-name;

• pt-name refers to valid pointer variable name. * is called

as indirection operator also known as dereferencing

operator.

• Data-type refers to a valid C data type. Pointer variable must 

be followed by ‘*’ sign.

• Example: int *x;   // integer pointer

float *f;  // float pointer

char *y;   

• In the first statement x is an pointer variable and it tells

the compiler that it holds the address of any integer

variable.

• Normal variable provides direct access to its own values,

whereas a pointer provides indirect access to the

values of the variable whose address it stores.
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Example- Display address of a variable

#include<stdio.h>

void main()

{

int n;

printf(“enter the number:”);

scanf(“%d”, &n);

printf(Value of n: %d\n”, n);

printf(Address of n:%u\n, &n);

}
OUTPUT:

Enter the number : 20

Value of N :  20

Address of N :   4066

Reference Operator(&)-

gives you the address of a 

variable
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Initialization of PointerVariables

• Initialization is the process of assigning the address of a 

variable to a pointer variable. 

• Once a pointer variable has been declared we can use 

using ‘=’ Assignment operator to initialize the variable.

• For example

int quantity;

int *p; /* Declaration*/

p=&quantity; /*Initialization*/

• Also Initialized as follows

int *p= &quantity; /*Initialization*/

Note: This is initialization for p , not for *p

Dereference Operator (*)-

gets you value from the 

address
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Initialization of PointerVariables

• Pointer variables always point to the corresponding type of

data.

float a,b;

int x, *p;

p=&a; //Wrong initialization.

• Possible to combine the declaration of data variable,

declaration of data variable and the initialization of pointer

variable in one step.

int x, *p=&x; // Valid initialization.

Note: Remember that target variable x should be declared first.

int *p=&x, x; //In-Valid initialization

• Defining pointer variable with initial value of NULL or 0 is

possible.

int *p= NULL;

int *p=0;

Prone to error- Assigning the address 

of a float variable to integer pointer.
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Flexibility of Pointers

• Pointers are Flexible. We can make the same pointer to

point to different data variables in different statements.

• Also different pointers to point to the same data

variable.

int x, y, z, *p;

…………………

p=&x;

………………….

p=&y;

………………….

p=&z;

x y z

p

int x;

int *p1=&x;

int *p2=&x;

int *p3=&x;

p1

x

p3p2
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Accessing variable through Pointers

• How to access the value of the variable using the

pointer??

• Done by using * operator – indirection operator/

dereferencing operator

int mark, *p, n; // Declaration of integer and pointer variables

mark=560;  // assigns  560 to mark

p=&mark; // assigns  address of mark to pointer variable

n=*p;   //  pointer returns the value of the variable of 

which the pointer value is the address

*p returns value of variable “mark” because 

p is the address of mark

Note:  * can be read as “ value at address
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Example

void main()

{ 

int num, *intptr;

float x, *floptr;

char ch, *cptr; 

num=123;    x=12.34;    ch=’a’;

intptr=&x;

cptr=&ch;

floptr=&x; 

printf(“Num %d stored at address %u\n”,*intptr,intptr); 

printf(“Value %f stored at address %u\n”,*floptr,floptr); 

printf(“Character %c stored at address %u\n”,*cptr,cptr); 

} 
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Example- How Pointer Works??

int main()

{

int *p, c;

c = 10;

printf("Address of c: %u\n", &c);

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

p = &c;

printf("Address of pointer p: %u\n", p);

printf("Content of pointer p: %d\n", *p);

*p = 2;

printf("Address of c: %u\n", &c);

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

return 0; 

}
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Example- How Pointer Works when Function 

returning multiple values??

Void operation(int x, int y, int*s,int*d)

main()

{

int x=20, y=10,s,d;

operation(x,y,&s,&d);

printf(“s=%d\n d=%d\n”,s,d)

}

Void operation(int a, int b, int*sum,int*difference)

{

*sum=a+b;

*difference=a-b;

}
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Some Analysis in Pointers

int c, *p;

p = c;

// Wrong! ----- p is address whereas, c is not an address.

*p= &c;

// Wrong! *p is the value pointed by address

p = &c;

// Correct! p is an address and,  &c is also an address.

*p = c;

// Correct! *p is the value pointed by address and, c is also 

a value. .
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Chain of Pointers

• It is possible to make a pointer to point to another

pointer.

• P2 contains address of pointer variable p1which points

to the location that contains the desired value.

• Called as multiple indirections.

• A variable that is a pointer to a pointer must be

declared using additional indirection operator

symbols.

int **p2;

// p2 is a pointer to a pointer of int type

• p2 is not a pointer to an integer, it’s a pointer to integer

pointer.

Address 2 Address 1 Value

Variablep1p2
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Example

main()

{

int x, *p1, **p2;

x = 100;

p1 = &x;

p2 = &p1;

printf(“%d %u”,x,&x);       

printf(“%d %u”,p1,&p1);     

printf(“%d”,*p1);

printf(“%d%u”,p2,&p2);

printf(“%d”, **p2);

}

6422024 6422036 100

xp1p2

642203664220246422044



Pointer Arithmetic
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Pointer Arithmetic

• Limited set of arithmetic operations can be performed

on pointers.

• Pointer Arithmetic is slightly different from the ones that

is generally used for mathematical calculations.

1. Increment/Decrement of a Pointer(++,--)

2. Addition of integer to a pointer(+ or +=)

3. Subtraction of integer to a pointer(- or -=)

4. Comparison of pointers of the same type.

• Note: Pointer arithmetic is meaningless unless performed on an

array. Adding two addresses makes no sense, because there is no

idea what it would point to. Subtracting two addresses lets you

compute the offset between these two addresses.
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Increment/Decrement of a Pointer

const int MAX = 3;  // usage of const.

int main () 

{

int var[] = {10, 100, 200};

int i, *ptr;     /* let us have array address in pointer */

ptr = var;   //ptr = &var[0]

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

{

printf("Address of var[%d] = %x\n", i, ptr );    //4000

printf("Value of var[%d] = %d\n", i, *ptr );   //10

ptr++;  // ptr = ptr + 1 = 4004

}

return 0;

}



int main() 

{ 

char string1[50],string2[50],*str1,*str2; 

int i, equal = 0; 

printf("Enter The First String: "); 

scanf("%s",string1); 

printf("Enter The Second String: "); 

scanf("%s",string2); 

str1 = string1; 

str2 = string2; 

while(*str1 == *str2) 

{ 

if ( *str1 == '\0' || *str2 == '\0' ) 

break; 

str1++; 

str2++; 

} 

if( *str1 == '\0' && *str2 == '\0' ) 

printf("\n\nBoth Strings Are Equal."); 

else 

printf("\n\nBoth Strings Are Not Equal.");
}

Example: 

Comparing Two 

strings using 

pointers



Thank You


