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C Pointers

Pointers are one of the powerful features of the C programming language, allowing you to
work directly with memory addresses.

They enable you to manipulate and access data efficiently.

Here’'s a basic overview:

1. What is a Pointer?

A pointer is a variable that stores the memory address of another variable. In C, you can
declare a pointer using the asterisk (*) symbol.

For example:

int* ptr; // declares a pointer to an integer

2. Getting the Address of a Variable:

You can obtain the memory address of a variable by using the ampersand (&) operator.

For example:

int num = 10;
int* ptr = &num; // assigns the address of 'num' to 'ptr'
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3. Dereferencing a Pointer:

Dereferencing a pointer means accessing the value stored at the memory address it points
to. You can dereference a pointer using the asterisk (*) operator.

For example:

int num = 10;

int* ptr = &num;

printf("%sd", *ptr); // prints the value stored at the address 'ptr'
points to

4. Pointer Arithmetic:

C allows arithmetic operations on pointers. Adding an integer to a pointer increments it by
the appropriate number of bytes. Similarly, subtracting an integer from a pointer decrements
it.

For example:
int arr[5] = {1, 2, 3, 4, 5};
int* ptr = arr; // assigns the address of the first element to 'ptr'

printf("%sd", *ptr); // prints the value at the first element (1)
ptr++; // moves the pointer to the next element
printf("%sd", *ptr); // prints the value at the second element (2)

EasyExamNotes.com C Pointers



EasyExamNotes.com

C Pointers

5. Pointer and Arrays:

Pointers and arrays are closely related in C. In fact, an array name can be considered a
constant pointer to its first element.

For example:

int arr[5] = {1, 2, 3, 4, 5};
int* ptr = arr; // 'ptr' points to the first element of ‘'arr’

printf("%sd", *ptr); // prints the value at the first element (1)
printf("%sd", *(ptr + 2)); // prints the value at the third element (3)

6. Dynamic Memory Allocation:

C provides functions for dynamic memory allocation, such as malloc, calloc, and realloc. They
allow you to allocate memory at runtime and obtain a pointer to the allocated memory.
Remember to deallocate the memory when it's no longer needed using free().

Here's an example using malloc:

int* ptr = malloc(sizeof(int)); // allocates memory for a single
integer

*ptr = 10; // stores a value in the allocated memory

printf("%sd", *ptr); // prints the value stored in the allocated memory

free(ptr); // frees the allocated memory

EasyExamNotes.com C Pointers



EasyExamNotes.com

C Pointers

C Pointers practice problems:
Q1: What is a pointer in C?

A: A pointer is a variable that stores the memory address of another variable.

Q2: How do you declare a pointer in C?

A: Pointers are declared using the asterisk () symbol. For example: int ptr; declares a pointer
to an integer.

Q3: How do you assign the address of a variable to a pointer?

A: You can assign the address of a variable to a pointer using the ampersand (&) operator.
For example: int* ptr = # assigns the address of the variable num to the pointer ptr.

Q4: What does dereferencing a pointer mean?

A: Dereferencing a pointer means accessing the value stored at the memory address it points
to. It is done using the asterisk (*) operator. For example: printf(“%d”, *ptr); prints the value
stored at the address ptr points to.

Q5: How do you perform pointer arithmetic in C?

A: Pointer arithmetic in C allows you to increment or decrement a pointer’s value. Adding an
integer to a pointer moves it forward by the appropriate number of bytes, while subtracting
an integer moves it backward. For example: ptr++; increments the pointer, and ptr-;
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decrements it.

Q6: How are pointers related to arrays in C?

A: In C, an array name can be considered a constant pointer to its first element. Pointers and
arrays are closely related. For example: int* ptr = arr; assigns the address of the first
element of the array arr to the pointer ptr.

Q7:How can you access elements of an array using pointers?

A: You can access elements of an array using pointers by dereferencing the pointer and using
array index notation. For example: *(ptr + i) retrieves the value at the i-th index of the array,
where ptr is a pointer to the first element.

Q8: What is dynamic memory allocation in C?

A: Dynamic memory allocation in C allows you to allocate memory at runtime using functions
like malloc, calloc, and realloc. It provides flexibility in managing memory. Remember to free
the allocated memory using free() when it’s no longer needed.

Q9: What are some functions used for dynamic memory allocation
in C, and how do they differ?

A: malloc(size_t size) allocates a block of memory of the specified size in bytes. It returns a
pointer to the allocated memory.

calloc(size_t num, size t size) allocates memory for an array of elements, initializing them to
zero. It takes the number of elements and the size of each element as arguments and returns
a pointer to the allocated memory.
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realloc(void* ptr, size_t size) resizes the previously allocated memory block pointed to by ptr
to the specified size. It returns a pointer to the resized memory block.

Q10: How do you allocate memory for a single element using
malloc?

A: To allocate memory for a single element using malloc, you can do something like this: int*
ptr = malloc(sizeof(int));. It allocates memory for a single integer and returns a pointer to the
allocated memory.

Q11: How do you free dynamically allocated memory in C?

A: Dynamically allocated memory should be freed using the free() function. For example:
free(ptr); frees the memory pointed to by the pointer ptr.

Q12: What is the difference between the * operator used for
declaring a pointer and the * operator used for dereferencing a
pointer?

A: The * operator used for declaring a pointer specifies that a variable is a pointer. For
example: int* ptr; declares a pointer named ptr.

The * operator used for dereferencing a pointer retrieves the value stored at the memory
address the pointer points to. For example: *ptr retrieves the value stored at the address ptr
points to.

Q13: What is the purpose of the ‘sizeof’ operator when working with
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pointers?

A: The sizeof operator is used to determine the size, in bytes, of a data type or an object. It is
commonly used with pointers to allocate the correct amount of memory or to calculate
offsets when performing pointer arithmetic.

Q1l4: What are the potential risks associated with using pointers in
C?

A: Common risks associated with using pointers in C include:

» Dangling pointers: Pointers that still contain an address of a deallocated memory
location.

* Memory leaks: Failure to deallocate dynamically allocated memory, leading to memory
consumption issues.

* Null pointers: Using pointers that are not assigned valid memory addresses.

» Out-of-bounds access: Accessing memory beyond the allocated boundaries of an array
or invalid memory regions.

Q15: Explain the concept of a null pointer. How is it different from
an uninitialized pointer?

A: A null pointer is a pointer that does not point to any valid memory address. It is explicitly
assigned the value NULL or 0. An uninitialized pointer, on the other hand, is a pointer that has
not been assigned any specific value. It contains garbage data, and dereferencing it can lead

to undefined behavior.
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Q16: What is the purpose of the void* pointer in C?

A: The void* pointer is a generic pointer type that can hold the address of any data type. It is
commonly used for generic functions and to pass pointers to functions where the data type is
not known in advance.

Q17: Can you have a pointer to a pointer? If so, what is its purpose?

Yes, you can have a pointer to a pointer. It is called a double pointer or a pointer-to-pointer. It
is used to store the address of another pointer. Double pointers are often used in situations
where you need to modify a pointer itself, such as in dynamic memory allocation and function
parameter passing.

Q18: Explain the concept of a pointer to a function in C.

A: A pointer to a function in C is a variable that stores the address of a function. It allows you
to invoke the function indirectly by dereferencing the pointer. Function pointers are used for
callback mechanisms, dynamically selecting functions at runtime, and implementing function
dispatch tables.

Q19: What are some common mistakes or pitfalls to avoid when
working with pointers?

A: Common mistakes when working with pointers include:

» Dangling pointers: Using pointers that point to deallocated memory.
» Memory leaks: Forgetting to deallocate dynamically allocated memory.
* Uninitialized pointers: Using pointers without assigning them valid memory addresses.
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* Incorrect pointer arithmetic: Performing arithmetic operations without considering the
correct data type size or array boundaries.

* Forgetting to check for NULL pointers: Using pointers without verifying if they are
assigned valid addresses.

Q20: Can you pass a pointer as a function parameter in C? How
does it differ from passing by value?

A: Yes, you can pass a pointer as a function parameter in C. When a pointer is passed to a
function, the function receives a copy of the pointer, allowing it to access and modify the
data at the memory location pointed to by the pointer. This is referred to as “passing by
reference” because changes made to the data through the pointer are reflected outside the
function. In contrast, passing by value creates a copy of the data, and modifications made

within the function do not affect the original data.

Q21. What will be the output of the code?

#include<stdio.h>
int main()
{
int a[31[3] = {{1, 2, 3}, {4, 5, 6}, {7, 8, 9}};
int *p = a;
printf("%sd", *(p + 1));
return 0;

EasyExamNotes.com C Pointers



EasyExamNotes.com

C Pointers

(C) 4
(D) Compiler Error

Solution:

The output of the code will be 2. Here's the explanation:

a is a 2D array of size 3x3.

Pointer p is assigned the address of the first element of a (i.e., a[0][0]).

By adding 1 to p (*(p + 1)), we move to the next integer in memory, which is a[0][1].

Dereferencing this expression gives us the value 2.

Q22: What will be the output of the code?

#include<stdio.h>

int main()

{
int *p;
printf("%sd", *p);
return 0;

}

A) Garbage Value

)0

C) Compiler Error

D) Undefined Behavior

(=)

(
(
(
(

Solution:
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The output of the code is unpredictable and can vary from system to system. Here’'s the
explanation:

* Pointer p is declared but not initialized. It contains a random or garbage value.

» Dereferencing p (*p) attempts to access the memory location pointed to by p.

* Since p is uninitialized, the memory location it points to is unknown.

 Accessing this unknown memory location leads to undefined behavior, and the output
cannot be determined.

Q23: What will be the output of the code?

#include<stdio.h>

int main()
{
int x = 10;
int *p = &x;
int *q = p;
*q = 20;
printf("sd", x);
return 0;
}
(A) 10
(B) 20
(C) Compiler Error
(D)

D) Undefined Behavior

Solution:
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The output of the code will be 20. Here's the explanation:

Initially, x is assigned the value 10.

Pointer p is assigned the address of x.

Pointer q is assigned the value of p, which is also the address of x.

Dereferencing g and assigning it the value 20 (*q = 20;) changes the value at the
memory location g points to, which is the same as x.
e Therefore, when we print x (printf(“%d”, x);), it will be 20.

Q24: What will be the output of the code?

#include<stdio.h>
void swap(int *a, int *b)

{
int *temp = a;
a =b;
b = temp;

}

int main()

{
int x = 10, y = 20;
swap (&x, &y);
printf("x = %d, y = %d", X, y);
return 0;

}

(A)x =10,y =20
(B)x =20,y =10
(C) Compiler Error
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(D) Undefined Behavior
Solution:
The output of the code will be “x = 10, y = 20”. Here's the explanation:

» The swap function receives pointers to a and b.

* Inside the function, pointer temp is assigned the value of a.

» However, swapping a and b within the function (a = b; b = temp;) does not affect the
original variables in main.

e The swap operation is performed on local copies of the pointers, not the actual
variables.

» Therefore, when we print x and y in main, they retain their original values.

Q25: What will be the output of the code?

#include<stdio.h>

int main()

{
char str[] = "Hello";
char *ptr = str;
printf("%sc", ++*ptr++);
printf("sc", *ptr);
return 0;

(C) Compiler Error
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(D) Undefined Behavior
Solution:
The output of the code will be “HI”. Here’s the explanation:

 Pointer ptr is assigned the address of the first character in the string str.

» The expression ++ptr++ increments the value at the memory location ptr points to
(ptr) before moving ptr to the next character in the string (ptr++).

* The first printf statement outputs the incremented value, which is ‘H’.

e The second printf statement outputs the character at the new location pointed to by
ptr, which is ‘I'.

Q26: Finding the maximum element in an array using pointers.

#include<stdio.h>
int findMax(int *arr, int size)

{
int max = *arr;
for (int 1 = 1; 1 < size; i++)
{
if (*(arr + i) > max)
max = *(arr + i);
}
return max;
}
int main()
{

int arr[] = {5, 2, 8, 6, 3};
int size = sizeof(arr) / sizeof(arr[0]);
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int max = findMax(arr, size);
printf("Maximum element: %d\n", max);
return 0;

Explanation:

* The findMax function takes an integer array pointer arr and the size of the array as
parameters.

« Inside the function, a variable max is initialized with the value of the first element in
the array (*arr).

» The function iterates through the array using pointer arithmetic and compares each
element with the current maximum value.

« If a larger element is found, it updates the value of max.

* In main, an integer array arr is declared and initialized.

* The size of the array is calculated by dividing the total size of the array by the size of a
single element.

» The findMax function is called with the array and size arguments, and the maximum

element is returned and printed.

Output:

Maximum element: 8

Q27: Accessing array elements using pointers.
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#include<stdio.h>

int main()

{
int arr[] = {1, 2, 3, 4, 5};
int *ptr = arr;
for (int 1 = 0; 1 < 5; i++)

{
printf("sd ", *ptr);
ptr++;
}
return 0;
}
Explanation:

e An integer array arr is declared and initialized with values.

A pointer ptr is assigned the address of the first element in the array (arr).

 Using a for loop, the program iterates through the array using the pointer ptr.

* Inside the loop, the value at the memory location pointed to by ptr is printed using the
dereference operator (*ptr).

« After printing each element, the pointer ptr is incremented to point to the next
element in the array using pointer arithmetic (ptr++).

Output:

12345

EasyExamNotes.com C Pointers



EasyExamNotes.com

Q28: Reversing an array using pointers.

#include<stdio.h>

void reverseArray(int *arr, int size)

{

int

int *start = arr;
int *end = arr + size - 1;
while (start < end)

{
int temp = *start;
*start = *end;
*end = temp;
start++;
end--;

}

main()

int arr[] = {1, 2, 3, 4, 5};

int size = sizeof(arr) / sizeof(arr[0]);

printf("Before reverse: ");
for (int 1 = 0; i < size; 1i++)
{

printf("sd ", arr[i]);
}
printf("\n");
reverseArray(arr, size);
printf("After reverse: ");
for (int 1 = 0; 1 < size; i++)
{

printf("sd ", arr[i]);
}
printf("\n");
return 0;

C Pointers
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Explanation:

e The reverseArray function takes an integer array pointer arr and the size of the array
as parameters.

» Two pointers, start and end, are initialized to the first and last elements of the array,
respectively.

 Using a while loop, the function swaps the elements pointed to by start and end, and
then moves start and end towards each other.

* This process continues until start becomes greater than or equal to end.

 In main, an integer array arr is declared and initialized.

» The size of the array is calculated by dividing the total size of the array by the size of a
single element.

* The elements of the array before and after reversing are printed to verify the result.

Output:

Before reverse: 1 2 345
After reverse: 54 3 21

Q29: Finding the sum of an array using pointers.

#include<stdio.h>
int arraySum(int *arr, int size)

{

int sum = 0;
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for (int i = 0; 1 < size; i++)

{
sum += *arr;
arr++;
}
return sum;
}
int main()
{
int arr[] = {1, 2, 3, 4, 5};
int size = sizeof(arr) / sizeof(arr[0]);
int sum = arraySum(arr, size);
printf("Sum of array elements: %d\n", sum);
return 0;
}
Explanation:

e The arraySum function takes an integer array pointer arr and the size of the array as
parameters.

* Inside the function, a variable sum is initialized to zero.

 Using a for loop, the function adds the value pointed to by arr to the sum variable and
moves the pointer arr to the next element in each iteration.

 This process continues until all elements of the array have been processed.

e The sum of the array elements is returned by the arraySum function and printed in
main.

Output:
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Sum of array elements: 15
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