
Lecture 13: C part VI

Suggested Literature



RECAP: Pointers

What if we need to 
modify the pointer 
function argument? 
We need pointers of 

pointers!

The address of 
the pointer to int 

is passed by 
value



RECAP: Double Pointers

int* and int** 
have the same size; 

they are both 
addresses

8 bytes = 64 bits = 
up to 16 digits in 
Hex



RECAP: malloc & calloc on int**

In this common way: we 
need to malloc each 
dimension separately 
(with the for loop)

When deallocating 
memory with free, we 
also need to free each 
dimension separately



malloc & 
calloc on 
double 
pointers

Solution 2
(awesome)
Memory is 
contiguous

pointer
arithmetic



Pointer Arithmetic

Source: 
https://www.geeksforgeeks.org/pointer-
arithmetics-in-c-with-examples/ 

Pointer arithmetic is super 
useful to speed-up access 

to elements stored on 
contiguous containers

https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/


Pointer Arithmetic

Source: 
https://www.geeksforgeeks.o
rg/pointer-arithmetics-in-c-
with-examples/ 

Pointer arithmetic 
is super useful to 
speed-up access 

to elements stored 
on contiguous 

containers

https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/


Function Pointers
•Like normal data pointers, 
we can have pointers to 
functions
•Unlike normal pointers, we 
do not allocate or deallocate 
memory using function 
pointers.
•Unlike normal pointers, a 
function pointer points to 
code, not data. Function 
pointer stores the starting 
memory of the executable 
code.

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

Parentheses are mandatory

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


Function Pointers

Like normal pointers, we 
can have an array of 

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

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


Function Pointers

Like normal data 
pointers, a function 

pointer can be 
passed as an 

argument and can 
also be returned 
from a function.

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

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


A linked list is a linear 
data structure in which 

the elements are not 
stored at contiguous 

memory locations. The 
elements in a linked 
list are linked using 

pointers.
Source: 
https://www.geeksforgeeks.org/data-
structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/


Adding element to the top of the LL

Source: https://www.geeksforgeeks.org/data-structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/


Add a node after a given node

Source: https://www.geeksforgeeks.org/data-
structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/


Add a node at the end

Source: https://www.geeksforgeeks.org/data-structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/


Linked List
Showing all the functions that add elements in 

practice 



Showing all the functions that add elements in practice 
Linked List



How to count the 
number of elements in a 

linked list

Because memory is non-
contiguous, we can’t 
access it via pointer 
arithmetic. To count 

elements, we must visit 
all nodes until we hit the 

NULL pointer.
Source: 
https://www.geeksforgeeks.org/data-
structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/


Check whether the value 
x is present in a linked list

Because memory is non-
contiguous, we need to 

visit all nodes to check if 
the element exists 

No pointer arithmetic 
possible to get where the 

next element will be
Source: https://www.geeksforgeeks.org/data-
structures/linked-list/ 

Linked List

https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/


Linked List
How to reverse a 

linked list?
Source: 
https://www.geeksforgeeks.org/reverse-
a-linked-list/ 

https://www.geeksforgeeks.org/reverse-a-linked-list/
https://www.geeksforgeeks.org/reverse-a-linked-list/


How to reverse a 
linked list?

Source: 
https://www.geeksforgeeks.org/reverse-
a-linked-list/ 

Linked List

https://www.geeksforgeeks.org/reverse-a-linked-list/
https://www.geeksforgeeks.org/reverse-a-linked-list/


Source: 
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/ 

How to find last element a linked list? 
Linked List

https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/


Source: 
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/ 

How do you swap consecutive elements on a 
linked list? 

Linked List

https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/


Linked List
Delete nodes in a linked tree?

Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/ 

https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/


Linked List
Delete nodes in a linked tree?

Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/ 

https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/


Linked List

How to delete nodes in a 
linked tree?

Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/ 

https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/


Linked List
How to remove duplicates 

in a sorted linked tree?
Source: 
https://www.geeksforgeeks.org/remove-duplicates-
from-a-sorted-linked-list/ 

https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/


Linked List

How to remove 
duplicates in a sorted 

linked tree?
Source: 
https://www.geeksforgeeks.org/deletion-in-
linked-list/ 

https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/


Linked Lists

Source: 
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/ 

How do you swap consecutive elements on a             
linked list? 

https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/


Sort in Linked List
Repeat “Pass” until an entire 
iteration without any swaps

First Pass Second Pass

Third Pass

Pass



Double Linked list is a linear data structure in which 
the elements are not stored at contiguous memory 
locations. The elements in a linked list are linked 

using pointers on both directions
Source: https://www.geeksforgeeks.org/doubly-linked-list-tutorial/

Doubly Linked Lists



Adding element to either at 
the top or end of the DLL

Doubly Linked Lists



Adding element to either at 
the top or end of the DLL

Doubly Linked Lists



Add a node after a given 
node

Doubly Linked Lists



Print all nodes with a possible rewind
Doubly Linked Lists



All together

Doubly Linked Lists



Homework I
• Write a program that demonstrates two facts:

1. Arrays themselves are not passed to functions, but a pointer to 
the first element of the array is what is passed.

2. Ints and floats are directly passed to functions.

Your output should be compelling evidence printed out to the 
terminal window (standard out). Note that you can use any type of 
array that you would like. Your program will compile with an 
appropriate warning if you're doing this correctly.

• According to the C standard, arr[0] is actually syntactic sugar 
for *(arr+0). Write a program called arraysugar.c that prints all the 
elements of an integer array using this alternative notation.



Homework II
What is the output of the following program and why? 

Does this program have a memory leak? Why?



Write a C program that generalizes to a doubly linked list 
the following operations
• Delete nodes from a doubled linked list
• Reverse a double linked list
• Remove duplicates in a sorted double linked list
• Sort a double linked list

Homework III



Homework IV

• Write the function Node* NewNode(int data) that creates a 
binary tree, allocates data to the node, and set left and right 
children to NULL 

A binary tree is a tree data structure in which each node can 
have at most two children, which are referred to as the left child 
and the right child. The topmost node in a binary tree is called 

the root, and the bottom-most nodes are called leaves.


