Algorithms and Data Structures
(CSC112)

Handout -23
Doubly linked lists

· Doubly linked lists
· Become aware of the basic properties of doubly linked lists
· Explore the insertion and deletion operations on doubly linked lists
· Discover how to build and manipulate a doubly linked list
· Learn about circular linked list

WHY DOUBLY LINKED LIST
· The only way to find the specific node that precedes p is to start at the beginning of the list.
· The same problem arias when one wishes to delete an arbitrary node from a singly linked list.
· If we have a problem in which moving in either direction is often necessary, then it is useful to have doubly linked lists.
· Each node now has two link data members,
· One linking in the forward direction 
· One in the backward direction 

· A doubly linked list is one in which all nodes are linked together by multiple links
· which help in accessing both the successor (next) and predecessor (previous) node for any arbitrary node within the list. 
· Every nodes in the doubly linked list has three fields:
1. LeftPointer
2. RightPointer 
3. DATA. 
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· LPoint will point to the node in the left side (or previous node) that is LPoint will hold the address of the previous node.
· RPoint will point to the node in the right side (or next node) that is RPoint will hold the address of the next node. 
· Data will hold the information of the node.
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REPRESENTATION OF DOUBLY LINKED LIST
· A node in the doubly linked list can be represented in memory with the following declaration.
Struct Node
             {
		     int Data;
		     struct Node *next;	
               struct Node *prev; 
             };	

INSERTION AND DELETION OF NODES
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Doubly-Linked Lists
· It is a way of going both directions in a linked list, forward and reverse.
·  Many applications require a quick access to the predecessor node of some node in list.
Advantages over Singly-linked Lists
· Quick update operations: 
	such as: insertions, deletions at both ends (head and tail), and also at the middle of the list.
· A node in a doubly-linked list store two references: 
· A next link; that points to the next node in the list, and
· A prev link; that points to the previous node in the list.

Basic Operations on a Doubly-Linked List  
1. Add a node.
2. Delete a node.
3. Search for a node.
4. Traverse (walk) the list.  Useful for counting operations or aggregate operations.
· Note: the operations on a doubly-linked list are exactly the same that are required for a singly-linked list.  As we discussed before, the reasons for using a doubly-linked list are application dependent for the most part.

· Operations:
· Initialize the list
· Destroy the list
· Determine whether the list is empty
· Search the list for a given item
· Retrieve the first element of the list
· Retrieve the last element of the list
· Insert an item in the list
· Delete an item from the list
· Find the length of the list
· Print the list
· Make a copy of the doubly linked list

Circular Linked list
· A circular linked list is one, which has no beginning and no end.
·  A singly linked list can be made a circular linked list by simply storing the address of the very first node in the linked field of the last node. 
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· A circular doubly linked list has both the successor pointer and predecessor pointer in circular manner.
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Memory Representation of Doubly Linked List
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