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W —e Linked List
/ : t can be perf ; :

a0 (')Pn of circular linked list.

J Creaf10 of a node in circular linked list.
/s mser'fl": of any node from linked list,
'D-el::; of circular linked list.

08

e will se€
of circular linked list

each operation along with some example,

c,eation

/c/m;;(int val,node New)

lic node

| node temp s
temp=head;
if ( New == null )

System.out.println(“\nMemory is not allocated”);

B New.data, = val ;

] if (head==null) /* Executed only for the first

% time */

A

! head = New; Creating single node
: | New.next=head; New/head

f else 10

o (

| while (temp.next!=head)

\

| temp=temp.next;
| /* temp keeps track of the most recently
created node */
temp.next = New;

} New.next=head;

,] feturn head;

Iruhany We will allocate memory for New node using a new operator.

lﬂiﬁauy

Suppose we have taken
element '10' then

10
head = New;/
New/head New.next = headi

€ vari
N 1able heaq indicates starting node.

as
head!=“UII, we can further create the node

R

s and attach them as follows.



When we have taken element '20
20 | null temp = head:

- 10 | —] when temp.next = heaq
head/temp WEY

10| 4+ 20 null temp.next = New:
head/ New
temp
| T - 20 New.next = head:
head/temp New

If we want to insert 30 then

As temp.next ! = head

L s ~| 20 30| null temp = temp.next
head/temp e

o o | 7% ol il As temp.next = head
head temp INew

4 " temp.next = New

10 >1 20 > 30 New.next = head
head temp New

If we want to insert 40 then

10 =1 20 =1 30 40| null
head/temp New
110 > 20 =130 40| null
head temp New ’
™10 ~| 20 1 30 40| null
head temp New
head temp New

L

Thus we can create a circular linked list by inserting one more element 3
shown below -

head




patd ¥_—

oisplaY of Circular linked list
/) |

mlay (node head)

pibl
{

node temp ;

e (dtemp == null )
{

system.out.println(“\nThe list is empty\n”);
}
else
{
do

{

System.out.print (% "+temp.data );
temp = temp.next;

lwhile ( temp != head);<<::§rmﬂPNNHOfbﬁnmm

is head node

}

}

3. Insertion of circular linked list
While inserting a node in the linked list, there are 3 cases —
3) inserting a node as a head node
b) inserting a node as a last node

) iI‘Ser’dng a node at intermediate position

The functions for these cases is as given below —
\

'{‘°de insert (node head)throws IOException

§tring str;

int va);

InputStreamReader input = new InputStreamReader(System.in);
Bufferedreader b = new BufferedReader(inPut); ‘
System.OUt.println(“Enter The element which you want to insert”);

Sty = b.readLine();//reading the string from console

Val=Int ; gelnt (str)i !

SYSte; zﬁzrpiiitln(“\nEnter the your choice for insertion of
Node” ;

Systh out println(“\tl' Insert a node as a head node”);
Sygtem'out.println(“\tz. Insert a node as a last node”);
SYBtem.out.println(“\t3- Insert a node at intermediate position in
the 1linked 1list”)i .
System,out.println(“\nEnter the your choice for insertion of
Node”) ;

str = b.readLine();//reading the string from console

char choice=str.charAt(0);//reading first char of console string




switch (choice)

{

case ‘1’:head=insert_head(head,val);

break;
case ‘2’:insert_last(head,val);

break;
case ‘3':insert_after(head,val);

break;

}

return head;

}
//Insertion of node at first position .
node insert_head(node head,int val)throws IOException

{
node temp;
node New=new node () ;
New.data=val;
if (head==null)
head=New;
else
{
temp=head;
while (temp.next!=head)
temp=temp.next;
temp.next=New;
New.next=head;
head=New;
System.out.println(“\t The node is inserted!!!”):

}

return head;

}

//Insertion of node at last position

public void insert_last(node head, int val)throws IOException

{
node temp;
node New=new node () ;
New.data=val;
if (head==null)
head=New;
else

{
temp=head;
while (temp.next!=head)
temp=temp.next;
temp.next=New;//attaching node at the last position

New.next=head;
System.out.println(“\t The element inserted!!!”);




S O SHTH
//In id insert_after (node head, int v POsition

o al) throws I0Exception

ot keyi ’
strind i
de temp’
no e New-_:new I‘lOde() ’
no der i =
treamReader 1nput new Input

aputs X PutStreamReade IR
BufferedReader b = new BufferedReader(input). r (System.in) ;

New- data=val;
jf (head==null)

head=NeW;
}
else

{ .
system.out.println(“\n Enter The element after which you want
insert the node”);

str = b.readLine();
key=Integer.parselnt (str);
temp=head;

do

{

to

if (temp.data==key)
{
New.next=temp.next;
temp.next=New;
System.out.println(“\t The element inserted!!!”);
return;

}

else
temp=temp.next;
}while (temp!=head) ;
}
}

E

Suppose linked list is already created as -

head/temp

If we want to insert a New node as a head node then, first set temp to last node

and then

9 null

New
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null N
temp New  Newng o

temp.ne)q s

head

head = :}ezvhead;‘

\

30

9 =] 10 ~| 20 40 j
’_- head/New temp

If we want to insert a New node as a last node consider a linked list

\i

10

Y

20 —1 30 4

0 = 50| null
head temp J New

20

\

temp.next:New;
New.nextzhead;
30 >140 >1 50

—1 10

Y

Y

head

temp New

If we want to insert an element 35 after node 30 then

10| — 20 —| 30| — 40
7] As key = 30
head temp

and temp.data = 30

35| null
New
10 =120 | — 30| — 40 New.next=temp.next;
head temp temp. next = New:
35
New
4. Deletion of any node
public node dele (node head, int key)
{

throws NullPointerException
node temp,prev,templ;

temp = head;

if (temp==null )

{

System.out.println (2

\nThe 1list is empty.Can not delete”);
return null;
}




% Linked Li

¢ (temP- data==key)
1

{ 1=temp.next;
if (templ==terp)

..¢ single node is present in cjire ' i
;n; e ular linked 1list

temp=nul l ’
head’:—temp ’

gystem.out.println(™\n The node is deleted”);
} 4
else /*otherwisex/

{

while (temp.next!=head)

temp=temp.next;/*searching for the last node*/
temp.next=templ;
head=templ; /*new head*/

System.out.println(“*\n The node is deleted”);

while (temp.next!=head) /* if intermediate node is to

be deleted*/

if ((temp.next) .data==key)
{
templ=temp.next;
temp.next=templ.next;
templ.next=null;
templ=null;

System.out.println(“\n The node is deleted”);
}

else
temp=temp.next;

PR

Suppose we have created a linked list as

10 —| 20
head/temp

Y

30

Y

Y

40

50




If we want to delete temp — data i.e. node 10 then,

If we want to delete an intermediate node from a linked list which is given beloy

10 »| 20| —4+—1|30 »| 40 =1 50
’—-head/temp temp1

10 1 20 > 30 =1 40 »1 50
r head temp1 temp

20 > 30 »| 40 | 50
\-:empwhead temp

—1 10 =1 20 =1 30 =140 > 50
head/temp
—1 10 1 20 =1 30 =1 40 =1 50
head temp
10 »| 20 »{ 30 > 40 >1 50
I_. head temp temp1
Now
—1 10 -1 20 30 > 40 >! 50
head temp temp’1
r, 10 »| 20 30 o] 40 =1 50
temp temp1

w"‘

temp1 = temp,next.

while (temp.next | head)
temp = temp.next.

temp. next = temp1:
head = temp1;

We want to delete node
with '30' then

Key = 30

and
temp.next.data
= key, hence

temp1 = temp.next;

temp.next
= temp1.next;

temp1. next = null



|

/

templ=null / * to deallocate memory #*/

The linked list can be -

20

10 —
{.' head

40

50

5. Searching a node from circular linked list

Thus node with
value 30 is
deleted from CLL.

{

node temp;
temp = head;

{

return temp;
else

}

Le turn. nussis

}

B & VAR S ¥ RS S R

temp=temp.next;

node search (node head,

while ( temp.next!=head)

if( temp.data ==key)

int key)



