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Problem 

�Depending on implementation, inserting at start of list would require

doing a search for the last node which could be expensive.

�Finding end of list and loop control is harder (no NULL's to mark

beginning and end)
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Circular Linked List Based Implementation  

�Define Circular Linked List

•A circular linked list is a sequence of elements in which everm element has a link

to its next element in the sequence and the last element has a link to the first

element.
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Circular Linked List Based Implementation –Cont.. 

Basic Operations

Following are the basic operations supported bm a list.

In a circular linked list, the insertion operation can be performed in

three wams. Them are as follows...

�Inserting At Beginning of the list

�Inserting At End of the list
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�Inserting At End of the list

�Inserting At Specific location in the list



Circular Linked List  Based Implementation–Cont.. 

1. Creation of  list 

A linked list node 

struct Node {

int data;

Node* next;

Node(int x)

{
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{

data = x;

next = NULL;

}

};



Circular   Linked List Based Implementation 

Add a node at the front.

We can use the following steps to insert a new node at beginning of the 

circular linked list...

Step 1 - Create a newNode with given value.

Step 2 - Check whether list is Empty (head == NULL)

Step 3 - If it is Empty then, 
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set head = newNode and newNode→next = head .

Step 4 - If it is Not Empty then, define a Node pointer 'temp' and initialize 

with 'head'.

Step 5 - Keep moving the 'temp' to its next node until it reaches to the last 

node (until 'temp → next == head').

Step 6 - Set 'newNode → next =head', 'head = newNode' and 'temp →

next = head'.



Circular  Linked List Based Implementation –Cont..

void insertAtBeginning(int value) 

{ 

struct Node *newNode;

newNode = (struct Node*)malloc(sizeof(struct Node)); 

newNode -> data = value; 

if(head == NULL) 

{ head = newNode; newNode -> next = head;

} 

else { 

LINEAR  STRUCTURES AND TREES /  19ITT201 - DATA STRUCTURES  

/Mr.R.Kamalakkannan/CSE-IOT/SNSCE

else { 

struct Node *temp = head;

while(temp -> next != head)

temp = temp -> next; 

newNode -> next = head; 

head = newNode;

temp -> next = head;

} 

printf("\nInsertion success!!!"); }



Circular Linked List Based Implementation –Cont..

2) We can use the following steps to insert a new node after a node in the circular linked list...

Step 1 - Create a newNode with given value.

Step 2 - Check whether list is Empty (head == NULL)

Step 3 - If it is Empty then, set head = newNode and newNode→ next = head.

Step 4 - If it is Not Empty then, define a node pointer temp and initialize with head.

Step 5 - Keep moving the temp to its next node until it reaches to the node after which we want to

insert the newNode (until temp1 → data is equal to location, here location is the node value after

which we want to insert the newNode).

Step 6 - Everm time check whether temp is reached to the last node or not. If it is reached to last node

then displam 'Given node is not found in the list!!! Insertion not possible!!!' and terminate the
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then displam 'Given node is not found in the list!!! Insertion not possible!!!' and terminate the

function. Otherwise move the temp to next node.

Step 7 - If temp is reached to the exact node after which we want to insert the newNode then check

whether it is last node (temp→ next == head).

Step 8 - If temp is last node then set temp→ next = newNode and newNode→ next = head.

Step 8 - If temp is not last node then set newNode → next = temp → next and temp →

next = newNode.



Circular Linked List Based Implementation –Cont..

void insertAfter(int value, int location)

{ 

struct Node *newNode; 

newNode = (struct Node*)malloc(sizeof(struct Node));

newNode -> data = value; 

if(head == NULL)

{

head = newNode; 

newNode -> next = head;

} 

else { struct Node *temp = head; 

while(temp -> data != location)

{
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{

if(temp -> next == head)

{

printf("Given node is not found in the list!!!");

goto EndFunction;

}

else { temp = temp -> next;

} } 

newNode -> next = temp -> next;

temp -> next = newNode; 

printf("\nInsertion success!!!");

} 

EndFunction:

}



Circular Linked List Based Implementation –Cont..

3) Add a node at the end.

Inserting At End of the list

We can use the following steps to insert a new node at end of the circular 

linked list...

Step 1 - Create a newNode with given value.

Step 2 - Check whether list is Empty (head == NULL).
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Step 3 - If it is Empty then, set head = newNode and newNode →

next = head.

Step 4 - If it is Not Empty then, define a node pointer temp and initialize 

with head.

Step 5 - Keep moving the temp to its next node until it reaches to the last 

node in the list (until temp → next == head).

Step 6 - Set temp → next = newNode and newNode → next = head.



Circular  Linked List Based Implementation –Cont..

void insertAtEnd(int value) 

{ 

struct Node *newNode; 

newNode = (struct Node*)malloc(sizeof(struct Node)); 

newNode -> data = value;

if(head == NULL)

{ 

head = newNode; 

newNode -> next = head;

}

else

LINEAR  STRUCTURES AND TREES /  19ITT201 - DATA STRUCTURES  

/Mr.R.Kamalakkannan/CSE-IOT/SNSCE

else

{ 

struct Node *temp = head;

while(temp -> next != head) temp = temp -> next;

temp -> next = newNode; 

newNode -> next = head;

} 

printf("\nInsertion success!!!");

}



Activity 
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Advantages

1. Anm node can be a starting point. We can traverse the whole list bm 

starting from anm point. We just need to stop when the first visited 

node is visited again. 

2. Useful for implementation of queue. Unlike this implementation, we 

don’t need to maintain two pointers for front and rear if we use 
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circular linked list 

3. Circular Doublm Linked Lists are used for implementation of 

advanced data structures like Fibonacci Heap. 



Disadvantages

1. It is not easm to reverse the linked list.

2. If proper care is not taken, then the problem of infinite loop can occur.

3. If we at a node and go back to the previous node, then we can not do it in 

single step. 

4. Instead we have to complete the entire circle bm going through the in 

between nodes and then we will reach the required node.between nodes and then we will reach the required node.
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Assessment 1

1. List out the advantages of  circular  linked list  based 

implementation

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________

2.2.Identifm the disadvantages of  circular  linked list  based 

implementation

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________
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