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Today’s Agenda?

« Doubly Linked List

« Operations on Doubly Linked List
» Traversal operation
* Insertion operation
» Deletion operation
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Key Learnings of Previous Lecture?

« We have discussed the process and implementation of
following operations related to Singly Linked List:
« Creation of Linked List
« Traversal of a Linked List
« Insertion of an element in Linked List
* |n the beginning
« |n the middle
« At the last
« Deletion of an element from linked List
« Deletion of 1% node
« Deletion from middle
« Deletion of last node

Singly Linked List - Observations

« In deletion operation we need the address of element
previous to the element to be deleted.

« For finding the address of any node previous to a given node

« We need to traverse upto that element O(n)
or
 We need move in backward direction 0(1)

« In Singly linked list, we can traverse only in the direction of
links i.e. forward direction but not in backward direction.

« To overcome this deficiency we will use a variation of linked
list known as Doubly Linked List.



Doubly Linked List | Doubly Linked List

« A Doubly Linked List is a variation of linked list in whlch we can  Schematic dia.gram of a doubly linked list containing 5 nodes
traverse the list in both the directions.

« Thus, each node is divided into Three parts:
« Info part contains the information of element, and
« [link contains the address of previous element

« rlink contains the address of next element « rlink field of last node and /link field of first node contain Null
In C, a node in doubly structdnode « llink field of all nodes except first contains the address of previous
linked list can be { node in list
i implemented through a iHEinG: y
] ! structure. If info field is of i : ; s rli i i
link info  riink e o then srucaure _Struct dnode *llink , *rlink ; irr!:ririls(tfleld of all nodes except last contains the address of next node
Structure of a node may be defined as follows: } ;
Creating a Doubly Linked List Traversal operation on Doubly Linked List

void createDoublyhst ( ant Item i i a
G <
3§DNODE “‘tmp, = i

tmp (DNODE*) malloc (slzeof(DNODE))
tmp-Yinfo = item;

tmp=llink = NULL;

tmp>rlink = NULL;

start = tmp; ;
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| , Insert at the end of Doubly Linked List
Insert at the beginning of Doubly Linked List

Case 1: List not empty Case 1: List not empty

Case 2: List is empty Case 2: List is empty

Start =

= [i8]=|
|
tmp
Insert between two consecutive nodes of Doubly Insert after a given node of Doubly Linked List
Linked List 4 p
START i l
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General Insert function for Doubly Linked List

i/ i i . Assumptions:
Insert before a given node of Doubly Linked List covering all Cases & iemsumasmaisnuit shows hat s oty
q P void insertDoubly( int item , DNODE *q , DNODE *p) 2. Only g equals NULL shows that we want to insert at beginning of li
START } 1 { - L R " 3. Only p equals NULL shows that we want to insert at the end of list
. DNODE_:"‘;';mp;_,, o 4. If none of p and g equals NULL we want to insert between two givt

nodes of list

‘ (p == NULL) st d :
if (q == NULL) && (p I= NULL) //insert at beginning
{p-)lltnk’:tmp‘;h - : s e

Deletion in Doubly Linked List Delete element at the beginning of Linked List

Case 2: List is not empty having only one element

« Consider following linked list, we wish to delete 34 node containing 30
START = NULL

#{]nl x

tmp

« Simply set the rlink field of node previous to the node to be deleted, equal to
the rlink field of the node that is to be deleted

« Similarly set the llink field of node after the node to be deleted, equal to the
Jlink field of the node that is to be deleted

« Observe that node to be deleted is no more part of the list

« Now we may deallocate the memory allocated td this detache node and
remove it ired
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Case 3: List is not empty having more than one element




Delete last element of Linked List

Case 2: List is not empty having only one element

START = NULL

*—ﬂ

tmp

Case 3: List is not empty having more than one element

Case 2: List is not empty having only one element, 1% node be deleted
START =NULL Case 3. List is not empty having more than one element

START—_L 1% node is to be deleted

tmp tmp!
Case 4: List is not empty having more than one element

ST‘,‘RT Some node in middle(after 17 node) is to be deleted

Case 5: List is not empty having more than one element
Last node is to be deleted

Delete element specified b

Concluding Remarks

its value from Linked List

« We have discussed the process and implementation of
following operations related to Linked List:

* Creation of Linked List
* Traversal of a Linked List
* Insertion of an element in Linked List
« In the beginning
* In the middle
« At the last
» Deletion of an element from linked List
*+ Deletion of 1% node
* Deletion from middle
* Deletion of last node
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