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 Introduction for Pointers
 The pointer in C language is a variable which stores the address of 

another variable. 

 This variable can be of type int, char, array, function, or any other 
pointer. 

 A pointer variable points to a data type (like int) of the same type, 
and is created with the * operator

 “A pointer is a variable that stores the memory address of 
another variable as its value.”
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 Concept and Application of Pointers
 For passing the argument by using references.

 For accessing the elements of an array.

 For dynamic memory allocation by using malloc() and 
calloc() functions.Malloc and Calloc functions are used for the 
allocation of memory during the runtime of a C program.

 Used in arrays, functions to improve the performance of code.

 For returning multiple values.

 Implementing a data structure.

 For doing system-level programming.
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 Features of Pointers
 It saves the space of memory.

 The execution time of code is faster when using a pointer since the data 
are manipulated by using an address, which is also used for direct 
access to the memory location.

 By using pointers, memory can be accessed efficiently because a 
pointer is used for assigning as well as releasing memory. Hence it can 
be concluded that the memory of the pointers is located dynamically

 It can be used with a data structure for representing two or multi-
dimensional arrays.

 By using a pointer, an array of any type can be accessed.

 Has a feature for file handling.

 Can allocate memory dynamically.

 If any pointer is declared in the base class, it could access the object of 
the derived class, however, the opposite of that is not possible.

Prepared by Ankit Rami(AR)     |     Any Query Contact – 8460467193     |     Email – ankitramiblog@gmail.com



 Accessing the Address of a Variable
 C Memory Address: The location of a byte of data in memory

 Memory Address types in C: unsigned long int or uintptr_t

 As we know that a pointer is a special type of variable that is used 
to store the memory address of another variable.

 A normal variable contains the value of any type 
like int, char, float etc, while a pointer variable contains the 
memory address of another variable.

 Steps:
1. Declare a normal variable, assign the value

2. Declare a pointer variable with the same type as the normal variable

3. Initialize the pointer variable with the address of normal variable

4. Access the value of the variable by using asterisk (*) - it is known 
as dereference operator
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 Simple Example of Pointers
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 Declaring and Initializing Pointers

• Pointer Declaration

 For pointer declaration in C, you must make sure that the data 
type you're using is a valid C data type and that the pointer and 
the variable to which the pointer variable points must have the 
same data type.

 For example, if you want a pointer to point to a variable of data 
type int, i.e. int var=5 then the pointer must also be of datatype
'int', i.e. int *ptr1=&var. The * symbol indicates that the variable is 
a pointer. To declare a variable as a pointer, you must prefix it 
with *.

 Syntax: datatype *pointer_variableName;

 Example: int *ptr1;
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 Declaring and Initializing Pointers

• Pointer Initialize
 2 ways of initializing a pointer in C

 Method 1

 We make use of the reference operator, i.e. '&' to get the memory address of a 
variable. It is also known as the address-of-operator. 
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 Declaring and Initializing Pointers

• Pointer Initialize
 Method 2

 Let us consider the case when we want another pointer to point to the same 
variable, then, in that case, we can make use of this method to do the same 
instead of doing method 1 all over again i.e. we simply assign the old pointer to 
the new pointer.
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 Declaring and Initializing Pointers

• Access Pointer
 You can access both the address in memory where the pointer points to and 

the value it points to as well. To do this, let us first understand what a 
dereference operator is i.e. '*'.

 The process of getting a value from a memory address pointed by a pointer is 
known as dereferencing. To get the value pointed by a memory address, we 
utilize the unary operator, *.

 Example:

int a=5;

int *ptr1=&a; //Declaring and Initializing the pointer

printf("%p\n",ptr1); //Prints the memory address that the pointer points to

printf("%d",*ptr1); //Prints the value the pointer points to

 Output:

1010

5

 Reference Link - https://www.scaler.com/topics/c/pointer-declaration-in-c/
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 Pointer Expressions in C

• Access Pointer
 Pointers in C Pointers are used to point to address the location of a variable. A 

pointer is declared by preceding the name of the pointer by an asterisk(*)

 The ampersand (&) is used to get the address of a variable. We can directly 
find the location of any identifier by just preceding it with an ampersand(&) 
sign.

 Reference Link - https://www.geeksforgeeks.org/pointer-expressions-in-c-with-examples/
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 Declaring and Initializing Pointers
• Arithmetic Operators

 We can perform arithmetic operations to pointer variables using arithmetic 
operators. We can add an integer or subtract an integer using a pointer 
pointing to that integer variable.
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 Declaring and Initializing Pointers
• Example of Arithmetic Operators
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 Declaring and Initializing Pointers
• Assignment Operators

 Assignment operators are used to assign values to the identifiers. There are 
multiple shorthand operations available. A table is given below showing the 
actual assignment statement with its shorthand statement.
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 Declaring and Initializing Pointers
• Example of Assignment Operators
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 Declaring and Initializing Pointers
• Relational Operators

 Relational operations are often used to compare the values of the variable 
based on which we can take decisions.
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 Declaring and Initializing Pointers
• Example of Relational Operators
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 Declaring and Initializing Pointers
• Conditional Operators

 There is only one mostly used conditional operator in C known as Ternary 
operator. Ternary operator first checks the expression and depending on its 
return value returns true or false, which triggers/selects another expression. 

 Example:

c = (*ptr1 > *ptr2) ? *ptr1 : *ptr2;

 As shown in example, assuming *ptr1=20 and *ptr2=10 then the condition 
here becomes true for the expression, so it’ll return value of true expression 
i.e. *ptr1, so variable ‘c’ will now contain value of 20.

 Considering same example, assume *ptr1=30 and *ptr2=50 then the condition 
is false for the expression, so it’ll return value of false expression i.e. *ptr2, so 
variable ‘c’ will now contain value 50.

Prepared by Ankit Rami(AR)     |     Any Query Contact – 8460467193     |     Email – ankitramiblog@gmail.com



 Declaring and Initializing Pointers
• Example of Conditional Operators
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 Declaring and Initializing Pointers
• Unary Operators

 There are mainly two operators which are given as follows.
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 Declaring and Initializing Pointers
• Example of Unary Operators
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 Declaring and Initializing Pointers
• Bitwise Operators

 Binary operators are also known as bitwise operators. It is used to manipulate 
data at bit level. Bitwise operators can’t be used for float and double datatype.
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 Declaring and Initializing Pointers
• Example of Bitwise Operators
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 Pointers and Arrays
 Continuous memory locations are allocated for all the elements of the array by 

the compiler.

 The base address is the location of the first element in the array.

 For example, int a [5] = {10, 20,30,40,50};

 Reference Link –

 https://www.w3schools.com/c/c_pointers_arrays.php

 https://www.geeksforgeeks.org/pointer-array-array-pointer/

 https://www.tutorialspoint.com/explain-the-concepts-of-pointers-and-arrays-in-c-
language
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 Pointers and Arrays
 If ‘p’ is declared as integer pointer, then the array ‘a’ can be pointed by the 

following assignment −
p=a

or

p=&a[0];

 Each value of ‘a’ is accessed by using p++ to move from one element to 
another. When a pointer is incremented, its value is increased by the size of 
the datatype that it points to. This length is called the “scale factor”.

 The relationship between pointer p and variable a is shown below −
P   = &a[0] = 1000

P+1 = &a[1] = 1004

P+2 = &a[2] = 1008

P+3 = &a[3] = 1012

P+4 = &a[4] = 1016

 Address of an element is calculated using its index and the scale factor of the 
data type.
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 Pointers and Arrays
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 Pointers and Character Strings
 We know that a string is a sequence of characters which we save in an array. 

And in C programming language the \0 null character marks the end of a string.

 Creating a string str using char character array of size 6.

 char str[6] = "Hello";

 Reference Link – https://dyclassroom.com/c/c-pointers-and-strings
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 Pointers and Character Strings
 Creating a pointer for the string

 The variable name of the string str holds the address of the first element of the 
array i.e., it points at the starting memory address.

 So, we can create a character pointer ptr and store the address of the string str
variable in it. This way, ptr will point at the string str.

 In the following code we are assigning the address of the string str to the 
pointer ptr. 

 char *ptr = str;
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 Pointers and Character Strings
 Accessing string via pointer

 To access and print the elements of the string we can use a loop and check for 
the \0 null character.

 In the following example we are using while loop to print the characters of the 
string variable str.
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 Array of Pointer
 a pointer array is a homogeneous collection of indexed pointer variables that 

are references to a memory location.

 It is generally used in C Programming when we want to point at multiple 
memory locations of a similar data type in our C program. We can access the 
data by dereferencing the pointer pointing to it.

 Syntax: pointer_type *array_name [array_size];

 pointer_type: Type of data the pointer is pointing to.

 array_name: Name of the array of pointers.

 array_size: Size of the array of pointers.

 Reference Link – https://www.geeksforgeeks.org/array-of-pointers-in-c/
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 Array of Pointer
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 Array of Pointers to Character
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 Pointers and Functions
 The C language makes extensive use of pointers, as we have seen. They can be 

used to provide indirect references to primitive types, to create dynamically 
sized arrays, to create instances of structs on demand, and to manipulate 
string data, among other things. Pointers can also be used to create references 
to functions. In other words, a function pointer is a variable that contains the 
address of a function.

 Reference Link –

 https://www.geeksforgeeks.org/function-pointer-in-c/

 https://www.w3resource.com/c-programming/c-pointers-and-functions.php
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 Pointers and Functions
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