Unit 3-Data Structure and Algorithm 		Linked Lists


1. SINGLY-LINKED LIST:
· The simplest kind of linked list is a singly-linked list.
· It has only one link per node.
· Each and every links points to the next node of the list.
· Null value or empty list of the list is called the final node.
· The node is divided into two parts,
1. Data / Info.
2. Link / Address.
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· The first part of node points to the information.
· The second part of node points to the address.
· It travels one way.











Operations of singly-linked list:
· It supports two operation that are
1. Insertion
2. Deletion.
Insertion
· It supports the insertion operations two parts into the list.
1. Insert node in between the list.
2. Insert node into the first Node of list.
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Algorithm of Insertion:
record Node
{
node
next
}
record List
{
Node first Node;
}
node=list.first Node
while node=null
{
node=node->next.
}

function insert after(Node node,Node new Node)
{
newNode->next=node->next.
node->next=newNode.
}

function insert Begining (List list,Node new Node)
{
newNode->next=list.firstNode.
list.firstNode=newNode.
}






Deletion

· Singly linked list supports the deletion operations from the list.
· Deletion operations performed in two part of the list.
1. Delete node in between from the list.
2. Delete first node from the list.
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Algorithm of Deletion:

record Node
{
node
next
}
record List
{
Node first Node;
}
node=list.first Node
while node=null
{
node=node->next.
}

function insert after(Node node,Node new Node)
{
newNode->next=node->next.
node->next=newNode.
}

function insert Begining (List list,Node new Node)
{
newNode->next=list.firstNode.
list.firstNode=newNode.
}






2. DOUBLY-LINKED LIST:
· It has two links per node.
· Left links points to the previous node of the list.
· Right links points to the next node of the list.
· Null value or empty list of the list is called the final node.
· The node is divided into three parts,
1. Lift Link
2. Data
3. Right Link

 (
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· The first part of node points to the pervious node.
· The second part of node points to the data or information.
· The third part of node points to the next node.
· It travels two ways such as forward and backward.
· Both list first node and list last node are null for an empty list.
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OPERATIONS OF DOUBLY-LINKED LIST:
· It supports two operation that are
1. Insertion
2. Deletion.
Insertion
· It supports the insertion operations three parts into the list.
1. Insert node into end of the list.
2. Insert node into head node of the list.
3. Insert node in-between the list
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Algorithm
Function insert After (List list, Node node, Node new Node)
{	New Node previous = node
	New node next= node next
If node next = null
		List->last Node= new node
Else
	Node->next->previous= new node
	Node->next->new node
}
Function insert before (List list, Node node, Node new node)
{	New node previous = node previous
	New node next = node
	If node->previous=null
 		Listfirst node=new node
	Else
		  Nodeprevious  next=new node
		 Node  previous new node
}
Deletion:

· Singly linked list supports the deletion operations from the list.
· Deletion operations performed in two part of the list.
1. Delete node in between from the list.
2. Delete first node from the list.
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Algorithm

Function remove (List list, Node node)
{
	If nodeprevious =Null
	         List first node= node null
	If nodenext=null
	          Nodenextprevious =Null
	Else
	    Nodeprevious next=nodenext
	If node next = null
	   Listlast node=nodeprevious 
	   If nodeprevious =null
	       Node previous next = null
	 Else
	   Nodenextprevious = nodeprevious
	   Destroy node
}

3. CIRCULARLY-LINKED LIST:

· The sophisticated kind of linked list is called circularly linked list.
· It can be either singly a doubly linked list
· All node in a linked in a continuous link without using null 
· For list with a front and back and ones stored a reference to the last node in this list
· The next node after the last node is first node
· Elements can be orders to the back of the list and removed from the front 
· Both the type of circularly linked list traverses the full list.  Beginning at the any given node
· This often allows as to avoid storing first node and last node
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Operations of doubly-linked list:
· It supports two operation that are
1. Insertion
2. Deletion.
Algorithm of Insertion

Function insert after (node node, Node new node)
{		New Node next = node
		Next Node   previous = node
		(Node  next) previous new node
		Node next next
}
	Function insert end (List list, Node node)
      {	If list   last node = null
		   Node previous = null
		   Node  next        = node
		Else
		   Insert after (list last node, node)
		   List           (list node   =   node)
               }



Algorithm of Deletion

Function remove (List list, Node node)
{
		If nodenext = node
		      Listlast node = null
		Else
		    (Node    next)   previous = null  previous 
		    (Node    previous) next
		If node = list  Last node		
		    List  Last node node  previous 
		     Destroy node
}

