LAB EXERCISE 3

QUESTION 1 (CIRCULAR DOUBLY LINKED LIST)

1. /*

2. * C++ Program to Implement Circular Doubly Linked List
8o =/

4. #include<iostream>

5. #include<cstdio>

6. #include<cstdlib>

7. using namespace std;

8.

S0 /5

10. * Node Declaration

i, By

12. struct node

13. {

14. int info;

15. struct node *next;

16. struct node *prev;

17. }*start, *last;

18. int counter = 0;

191 /*

20. * Class Declaration

21, */

22. class double_clist

23. {

24. public:

25. node *create_node(int);
26. void insert_begin();
27. void insert_last();
28. void insert_pos();
29. void delete_pos();
30. void search();

31. void update();

32. void display();
33. void reverse();
34. void sort();

35. double_clist()

36. {

37. start = NULL;
38. last = NULL;
39. }

40. };

41.

42. /*
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* Main: Contains
*/
int main()

{

int choice;
double clist cdl;
while (1)

{

cout<<"\n
cout<<"Op
cout<<"\n
cout<<"1
cout<<"2.
cout<<"3.
cout<<"4.
cout<<"5
cout<<"6.
cout<<"7.
cout<<"8.
cout<<"9.
cout<<"10
cout<<"En
cin>>choi
switch(ch
{
case 1:
cdl.i
break
case 2:
cdl.i
break
case 3:
cdl.i
break
case 4:
cdl.d
break
case 5:
cdl.u
break
case 6:
cdl.s
break
case 7:
cdl.s

break

Menu

erations on Doubly Circular

.Insert at Beginning"<<endl;

Insert at Last"<<endl;
Insert at Position"<<endl;

Delete at Position"<<endl;

.Update Node"<<endl;

Search Element"<<endl;
Sort"<<endl;

Display List"<<endl;
Reverse List'"<<endl;
.Exit"<<endl;

ter your choice : ";
ce;

oice)

nsert_begin();

)

nsert_last();

k)

nsert _pos();
5

elete pos();
5

pdate() ;

3

earch();

)

ort();

5

linked list"<<endl;



89. case 8:

90. cdl.display();

91. break;

92. case 9:

8 cdl.reverse();

94. break;

95. case 10:

9. exit(1);

&7 o default:

98. cout<<"Wrong choice"<<endl;

99. }

100. }

101. return 0;

102. }

103.

104. /%

105. *MEMORY ALLOCATED FOR NODE DYNAMICALLY
106. 4

107. node* double_clist::create_node(int value)
108. {

109. counter++;

11e. struct node *temp;

111. temp = new(struct node);

112. temp->info = value;

113. temp->next = NULL;

114. temp->prev = NULL;

115. return temp;

116. }

117. /%

118. *INSERTS ELEMENT AT BEGINNING

119. */

120. void double clist::insert_begin()

121. {

122. int value;

123. cout<<endl<<"Enter the element to be inserted: ";
124. cin>>value;

125. struct node *temp;

126. temp = create_node(value);

127. if (start == last & & start == NULL)
128. {

129. cout<<"Element inserted in empty list"<<endl;
130. start = last = temp;

aL3hil start->next = last->next = NULL;
132. start->prev = last->prev = NULL;
133. }

134. else
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J*
*INSERTS ELEMNET AT LAST

*/

temp->next = start;
start->prev = temp;
start = temp;

start->prev = last;
last->next = start;

cout<<"Element inserted"<<endl;

void double clist::insert_last()

{

}

J*
*INSERTS ELEMENT AT POSITION

*/

int value;

cout<<endl<<"Enter the element to be inserted: ";
cin>>value;

struct node *temp;

temp = create_node(value);

if (start == last && start == NULL)

{
cout<<"Element inserted in empty list'<<endl;
start = last = temp;
start->next = last->next = NULL;
start->prev = last->prev = NULL;
}
else
{
last->next = temp;
temp->prev = last;
last = temp;
start->prev = last;
last->next = start;
}

void double clist::insert_pos ()

{

int value, pos, i;

cout<<endl<<"Enter the element to be inserted: ";
cin>>value;

cout<<endl<<"Enter the postion of element inserted:

cin>>pos;

",
)
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struct node *temp, *s, *ptr;
temp = create_node(value);
if (start == last && start == NULL)
{
if (pos == 1)
{
start = last = temp;

start->next = last->next

NULL;

start->prev = last->prev = NULL;

}
else
{
cout<<"Position out of range"<<endl;
counter--;
return;
}
}
else
{
if (counter < pos)
{
cout<<"Position out of range"<<endl;
counter--;
return;
}
s = start;
for (i = 1;i <= counter;i++)
{
ptr = s;
s = s->next;
if (i == pos - 1)
{
ptr->next = temp;
temp->prev = ptr;
temp->next = s;
s->prev = temp;
cout<<"Element inserted"<<endl;
break;
}
}
}
}
/*

* Delete Node at Particular Position
*/
void double clist: :delete_pos ()
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/*
* Update value of a particular node

{

int pos, i;
node *ptr, *s;
if (start == last & & start == NULL)
{
cout<<"List is empty, nothing to delete"<<endl;

return;

}

cout<<endl<<"Enter the postion of element to be deleted:

cin>>pos;

if (counter < pos)

{
cout<<"Position out of range"<<endl;
return;
}
s = start;
if(pos == 1)
{
counter--;
last->next = s->next;
s->next->prev = last;
start = s->next;
free(s);
cout<<"Element Deleted"<<endl;
return;
}
for (i = @;i < pos - 1;i++ )
{
S = s->next;
ptr = s->prev;
}

ptr->next = s->next;

s->next->prev = ptr;

if (pos == counter)
{

last = ptr;
}

counter--;
free(s);

cout<<"Element Deleted"<<endl;

void double clist: :update()
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}

/*

void double clist: :search()

{

* Search Element 1in the List

*/

int value, i,

if (start == last && start == NULL)

{

}

cout<<endl<<"Enter the postion of node to be updated:

pos;

cout<<"The List is empty, nothing to update"<<endl;

return;

cin>>pos;

cout<<"Enter the new value:

cin>>value;

struct node *s;

if (counter < pos)

for (i=@;i < pos - 1;i++)

cout<<"Position out of range"<<endl;

s->info = value;

1)

3

cout<<"Node Updated"<<endl;

{
return;
¥
s = start;
if (pos ==
{
return;
¥
{
S = s->
}

s->info = v

cout<<"Node Updated"<<endl;

int pos = 0, value,

bool flag =

struct node *s;

if (start == last & & start == NULL)

{

}

cout<<endl<<"Enter the value to be searched:

next;

alue;

false;

i;

cout<<"The List is empty, nothing to search"<<endl;

return;

cin>>value;

S

start;

)

)
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}

/*
* Sorting Doubly Circular Link List

for (i = 0;1i < counter;i++)

{
pos++;
if (s->info == value)
{
cout<<"Element "<<value<<" found at position:
flag = true;
}
S = s->next;
}
if (!flag)

cout<<"Element not found in the list"<<endl;

void double_clist: :sort()

{

/*
* Display Elements of the List

struct node *temp, *s;
int value, i;
if (start == last && start == NULL)
{
cout<<"The List is empty, nothing to sort"<<endl;

return;

s = start;

for (i = @;i < counter;i++)

{
temp = s->next;
while (temp != start)
{
if (s->info > temp->info)
{
value = s->info;
s->info = temp->info;
temp->info = value;
}
temp = temp->next;
}
s = s->next;
}

void double clist: :display()

"<<pos<<endl;
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}

int i;
struct node *s;
if (start == last && start ==
{
cout<<"The List is empty,

return;

s = start;

for (i = @;1i < counter-1;i++)

cout<<s->info<<"<->";
S = s->next;

}

cout<<s->info<<endl;

/*

* Reverse Doubly Circular Linked
*/

void double_clist: :reverse()

{

if (start == last && start ==
{

cout<<"The List is empty,

return;
}
struct node *pl, *p2;
pl = start;
p2 = pl->next;

pl->next = NULL;
pl->prev = p2;
while (p2 != start)

{
p2->prev = p2->next;
p2->next = pl;
pl = p2;
p2 = p2->prev;
}

last = start;
start = p1l;

cout<<"List Reversed'<<endl;

NULL)

nothing to display"<<endl;

List

NULL)

nothing to reverse'"<<endl;
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Question 2 (Circular Linked List)

#include<bits/stdc++.h>
using namespace std;

struct Node

{
int data; //data of
the node

struct Node *next; /Ipointer
to the next node in the list

3

int Length(struct Node *head) /[function to
calculate the length of the linked list

{

struct Node *t;
inti=0;
if (head == NULL)
//handle underflow condition

{

retumO;

}

t = head -> next;

do
{
/Ihandle traversal through the list
t=1t-> next;
i++;
} while (t = head->next);
returni;
}
struct Node *Start(struct Node *head, int data) /Ifunction to insert
nodes at the beginning of the list
{

struct Node *temp = (struct Node *) malloc(sizeof(struct Node));
if (head == NULL)
/Ihandle underflow condition

{
temp -> data = data;
head = temp;
head -> next = head;
}
else

{



temp -> data = data;

temp -> next = head -> next;
head -> next = temp;

head = temp;

}

return head;

}

struct Node *E nd(struct Node *head, int data)
//function to insert nodes at the end of the list

{
struct Node *temp = (struct Node *) malloc(sizeof(struct Node)), *a = head;
if (head == NULL)
//handle underflow condition

{
temp -> data = data;
head = temp;
head -> next = head;

}
else
{
do
{

a =a -> next;
} while (a -> next != head);

/Itraverse to the end of the list
temp -> data = data;
temp -> next = a -> next;
a -> next = temp;
}
return head;
}

struct Node *Middle(struct Node *head, int data, int index)
/Ifunction to insert nodes anywhere in between the beginning and the end
{
if (head == NULL)
/Ihandle underflow condition

{
cout << "List is empty!" << end|;
retum NULL;

}

int len = Length(head); //get the length of
the list for making a decision

if (index > len || index < 0) /Iwrong index
given

{

cout << "Wrong input, insertion not possible!" << endl;



retum head;

}
if (index ==0) /linsert
at the beginning
{
head = Start(head,data);
retum head;
}
if (index == len) /linsert
at the end
{
head = End(head,data);
retumn head;
}
struct Node *temp = (struct Node *)malloc(sizeof(struct Node)), *a = head,;
do
{
//handle data traversal from beginning to end
a =a -> next;
} while (a-> next != head);
len = 0;
while (1)
{
if (len == index) /Ihandle

node addition

{

temp -> data = data;

temp -> next = a -> next;

a -> next = temp;
return head;

a = a -> next;
len++;

struct Node *First(struct Node* head)
/Ifunction to delete node from the start of the list

{

struct Node *prev = head, *first = head;

if (head == NULL) {

//handle underflow condition
cout << "List is empty" << endl;

retum NULL;



}

if (prev->next == prev)
//handle deletion for only one node of the list

{
head = NULL;
retum head;

}

while (prev->next |= head)

{

prev = prev->next;

}

prev->next = first->next;

head = prev->next;
free(first);
return head;

struct Node *Last(struct Node* head)

{

/Ifunction to delete node from the end of the list

struct Node *curr = head, *temp = head, *prev;

if (head == NULL) {
//handle underflow condition

cout << "List is empty" << endl;
retum NULL;

}

if (curr->next == curr)
//handle deletion for only one node of the list

{
head = NULL;

retum head;

}

while (curr->next != head)
prev = curr;
curr = curr->next;

}

prev->next = curr->next;
head = prev->next;
free(curr);

return head;



struct Node *Position(struct Node* head, int index)
/[function to delete data from anywhere in between the start and the end of the list
{
int len = Length(head);
int count = 1;
struct Node *prev = head, *next = head;

if (head == NULL) {
//handle underflow condition
cout << "List is empty" << endl;
retum NULL;

}

if (index > len || index < 0)
/lwrong index entered
{
cout << "Wrong data given, deletion not possible!" << endl;
retum head;

}

if (index ==0)
{
First(head);
retumn head;

}

if (index == len)
{
Last(head);
retum head;

}

while (len > 0)
{
[Itraverse through the list and delete the node in the list
if (index == count)
{
prev->next = next->next;
free(next);
return head;
}
prev = prev->next;
next = prev->next;
len--;
count++;

}

return head;



void Display(struct Node *head)
/Ifunction to traverse throughout the list

struct Node *t;

if (head == NULL)

{
cout <<"Linked list is empty." << endl;
retum;

}
t = head;

do
{
cout <<t->data<<"->";
t=t-> next;
} while (t I= head);
cout<<""<<endl;

}

int main()
{
struct Node *head = NULL;
intn=0,a=0;
charch;
while (1)
{
cout <<" 1. Add at the beginning\n 2. Add at the end \n 3. Add at index \n 4. Display list \n 5.
Remove from the start \n 6. Remove from the end \n 7. Remove from index \n 5. Quit" << endl;
cin>>ch;
switch (ch)
{
case'1": cout << "Enter data" << end|;
cin>>n;
head = Start(head, n);
break;
case'2': cout << "Enter data" << end|;
cin>>n;
head = End(head, n);
break;
case'3': cout <<"Enterdata" << endl;
cin>>n;
cout << "Enter index to insert at" << endl;
cin>> a;
head = Middle(head, n, a);
break;
case'4': Display(head);
break;



case'5' : head
break;
case'6': head
break;
case'7":
cin>> g;

First(head);

Last(head);

head = Position(head,a);

break;
case'8': exit(0);

cout << "Enter index to insert at" << endl;

default : cout << "Wrong choice!" << end|;

}
}

returnO;
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