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Linked Lists 
 

 
 

A Singly Linked List is a linear data structure composed of nodes. 
Each node stores data and also a pointer to the next node in the list. 
 
The first pointer is an external pointer pointing to the first node in the list. 
 
The pointer from the last node will point to null (or equivalent). 
 
An array is also a linear data structure. 
 
One difference between linked lists and arrays is that linked lists are 
dynamic - the length of the list can change as nodes are inserted and 
removed. Arrays are static - array lengths are fixed. 
 
Another difference between linked lists and arrays is that if we know the 
index of an array element, we can target it directly eg  
 
arr[3] = 6; 

 
However, when processing a linked list, we always start at the external 
pointer (pointing to the first node) and traverse the list. 
 
If the head pointer points to null, we can say that the list is empty. 
 
 
 

 



 

Here is a pseudocode algorithm traversing a singly linked list: 

 
 
Look how the search pointer updates - nice! 
 
Inserting a node into a singly linked list 

 
To insert a node into a list, follow these steps: 
 

1.​ Create the new node eg “Ferrari” 
2.​ Search for the insertion point from the head of the list eg “Honda” 
3.​ Update the next pointer of the new node to point to the insertion 

point 
4.​ Update the next pointer of the node before the insertion point 

(“Chrysler”) to point to the new node  
 
 
 
 
 
 
 



 

Removing a node from a singly linked list 
To remove a node from a singly linked list, follow these steps: 

 
 

1.​ From the head of the list, search for the node to be removed eg 
“Honda” 

2.​ Set the next pointer of the previous node (“Chrysler”) to point to the 
same node as the node-to-be-removed’s next pointer 

 
Note: removing the first node will mean updating the external pointer, 
setting it to the first node’s next pointer. 
 
  
Doubly linked lists 

 
A doubly linked list is a list of nodes with an external pointer. Each node 
stores data and 2 pointers: one to the next node in the list and one to the 
previous node in the list. 
The previous pointer in the first node points to null and the next pointer 
in the last node points to null. 
So, a doubly linked list can be traversed in both directions. 
 
 
 
 
 
 



 

Circular linked lists 
 

 
 

A circular linked list is a list of nodes with an external pointer. Each node 
stores data and a pointer to the next node in the list. Unlike singly linked 
lists, a circular linked list’s last node’s next pointer does not point to null. It 
points to the head of the list. This allows for easy processing when nodes 
need to be constantly revisited. A classic example of its use is when an 
operating system schedules cpu-time to different processes (round robin 
scheduling). Each process is stored in a circular linked list and is revisited 
until the process is complete.  
 
 
 
 
 
 
 
 
 



 

Advantages of Linked Lists 

 
 
Disadvantages of Linked Lists 



 

Past Paper Questions 

 
 

 

 
 
 
 
 
 
 
 
 



 

 
 

 



 

 



 

 


