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	1. 717822E504
QUESTIONS 2.2:
a) Write  a C program to implement the following operations on a Singly Linked List.
(1) InsertionAtBegin() (2) InsertionAtEnd() (3) InsertionAtPosition() (4) DeletionAtBegin()
(5) DeletionAtEnd() (6) DeletionAtPosition() (7) Display
b) Write a C program to implement the following operations on a Circular Singly Linked List.
(1) InsertionAtBegin() (2) InsertionAtEnd() (3) InsertionAtPosition() (4) DeletionAtBegin()
(5) DeletionAtEnd() (6) DeletionAtPosition() (7) Display
c) Write a C program to print the sum of the nodes of a Singly Linked List.
Task is to do: 5 + 10 + 20 + 1
Output: 36
 


	2. 717822E504
Ex. No: 2.2(a)
Singly  Linked List
Date:
AIM:
To write a C program to implement the following operations on a Singly Linked List.
(1) InsertionAtBegin() (2) InsertionAtEnd() (3) InsertionAtPosition() (4) DeletionAtBegin()
(5) DeletionAtEnd() (6) DeletionAtPosition() (7) Display
PSEUDO CODE:
def __init__(self, data):
self.data = data
self.next = None
class LinkedList:
def __init__(self):
self.head = None
def add(self, data):
new_node = Node(data)
if self.head is None:
self.head = new_node
else:
current = self.head
while current.next is not None:
current = current.next
current.next = new_node
def delete(self, key):
if self.head is None:
return
if self.head.data == key:
self.head = self.head.next
return
current = self.head
prev = None
while current is not None and current.data != key:
prev = current
current = current.next
if current is None:
return
prev.next = current.next
def display(self):
current = self.head
if self.head is None:
print("List is empty")
else:
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while current is  not None:
print(current.data)
current = current.next
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
struct node {
int data;
struct node *next;
};
struct node *head = NULL;
void InsertionAtBegin(int data) {
struct node *newNode = (struct node*)malloc(sizeof(struct node));
newNode->data = data;
newNode->next = head;
head = newNode;
}
void InsertionAtEnd(int data) {
struct node *newNode = (struct node*)malloc(sizeof(struct node));
newNode->data = data;
newNode->next = NULL;
if(head == NULL) {
head = newNode;
return;
}
struct node *temp = head;
while(temp->next != NULL) {
temp = temp->next;
}
temp->next = newNode;
}
void InsertionAtPosition(int data, int position) {
struct node *newNode = (struct node*)malloc(sizeof(struct node));
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newNode->data = data;
if(position  == 1) {
newNode->next = head;
head = newNode;
return;
}
struct node *temp = head;
for(int i=1; i<position-1; i++) {
temp = temp->next;
if(temp == NULL) {
printf("Invalid positionn");
return;
}
}
newNode->next = temp->next;
temp->next = newNode;
}
void DeletionAtBegin() {
if(head == NULL) {
printf("List is emptyn");
return;
}
struct node *temp = head;
head = head->next;
free(temp);
}
void DeletionAtEnd() {
if(head == NULL) {
printf("List is emptyn");
return;
}
if(head->next == NULL) {
free(head);
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head = NULL;
return;
}
struct  node *temp1 = head, *temp2=NULL;
while(temp1->next != NULL) {
temp2=temp1;
temp1=temp1->next;
}
free(temp1);
if(temp2 != NULL)
temp2->next=NULL;
}
void DeletionAtPosition(int position) {
if(head == NULL) {
printf("List is emptyn");
return;
}
struct node *temp1=head, *temp2=NULL;
if(position == 1) {
head=temp1->next;
free(temp1);
return;
}
for(int i=1; i<position; i++) {
temp2=temp1;
temp1=temp1->next;
if(temp1 == NULL) {
printf("Invalid positionn");
return;
}
}
temp2->next=temp1->next;
free(temp1);
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}
void Display() {
struct  node *temp=head;
while(temp != NULL) {
printf("%d ",temp->data);
temp=temp->next;
}
}
int main() {
InsertionAtBegin(10);
InsertionAtBegin(20);
InsertionAtEnd(30);
InsertionAtPosition(40, 3);
DeletionAtBegin();
DeletionAtEnd();
DeletionAtPosition(2);
Display();
return 0;
}
OUTPUT:
RESULT:
Thus the program to implement the following operations on a Singly Linked List is compiled and
executed successfully.
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Ex. No: 2.2(b)
Circular  Singly Linked List
Date:
AIM:
To write a C program to implement the following operations on a Circular Singly Linked List.
(1) InsertionAtBegin() (2) InsertionAtEnd() (3) InsertionAtPosition() (4) DeletionAtBegin()
(5) DeletionAtEnd() (6) DeletionAtPosition() (7) Display
PSEUDO CODE:
def __init__(self, data):
self.data = data
self.next = None
class CircularLinkedList:
def __init__(self):
self.head = None
def add(self, data):
new_node = Node(data)
if self.head is None:
self.head = new_node
new_node.next = self.head
else:
current = self.head
while current.next != self.head:
current = current.next
current.next = new_node
new_node.next = self.head
def delete(self, key):
if self.head is None:
return
if self.head.data == key and self.head.next == self.head:
self.head = None
return
elif self.head.data == key:
current = self.head
while current.next != self.head:
current = current.next
current.next = self.head.next
self.head = self.head.next
else:
current = self.head
prev = None
while current.next != self.head:
prev = current
current = current.next
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if current.data ==  key:
prev.next = current.next
return
def display(self):
current = self.head
if self.head is None:
print("List is empty")
else:
while True:
print(current.data)
current = current.next
if current == self.head:
break
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
struct node {
int data;
struct node *next;
};
struct node *head = NULL;
void insertionAtBegin(int value) {
struct node *newNode = (struct node *)malloc(sizeof(struct node));
newNode->data = value;
if (head == NULL) {
head = newNode;
newNode->next = head;
} else {
struct node *temp = head;
while (temp->next != head) {
temp = temp->next;
}
temp->next = newNode;
newNode->next = head;
head = newNode;
}
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}
void insertionAtEnd(int value)  {
struct node *newNode = (struct node *)malloc(sizeof(struct node));
newNode->data = value;
if (head == NULL) {
head = newNode;
newNode->next = head;
} else {
struct node *temp = head;
while (temp->next != head) {
temp = temp->next;
}
temp->next = newNode;
newNode->next = head;
}
}
void insertionAtPosition(int value, int position) {
struct node *newNode = (struct node *)malloc(sizeof(struct node));
newNode->data = value;
if (head == NULL) {
head = newNode;
newNode->next = head;
} else {
struct node *temp = head;
for (int i = 1; i < position - 1; i++) {
temp = temp->next;
if (temp == head) {
printf("Invalid positionn");
return;
}
}
newNode->next = temp->next;
temp->next = newNode;
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}
}
void deletionAtBegin() {
if  (head == NULL) {
printf("List is emptyn");
} else if (head->next == head) {
free(head);
head = NULL;
} else {
struct node *temp1 = head, *temp2 = head;
while (temp2->next != head) {
temp2 = temp2->next;
}
head = temp1->next;
temp2->next = head;
free(temp1);
}
}
void deletionAtEnd() {
if (head == NULL) {
printf("List is emptyn");
} else if (head->next == head) {
free(head);
head = NULL;
} else {
struct node *temp1 = head, *temp2 = NULL;
while (temp1->next != head) {
temp2 = temp1;
temp1 = temp1->next;
}
temp2->next = head;
free(temp1);
}
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}
void deletionAtPosition(int position)  {
if (head == NULL) {
printf("List is emptyn");
} else if (position == 1) {
deletionAtBegin();
} else {
struct node *temp1 = head, *temp2 = NULL;
for (int i = 1; i < position; i++) {
temp2 = temp1;
temp1 = temp1->next;
if (temp1 == head) {
printf("Invalid positionn");
return;
}
}
temp2->next=temp1->next;
free(temp1);
}
}
void display() {
struct node* ptr=head;
if(head==NULL){
printf("List is emptyn");
return;
}
printf("Elements of the list are: ");
do {
printf("%d ",ptr->data);
ptr=ptr->next;
}while(ptr!=head);
}
int main() {
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insertionAtBegin(10);
insertionAtBegin(20);
insertionAtEnd(30);
insertionAtPosition(40,3);
deletionAtBegin();
deletionAtEnd();
deletionAtPosition(2);
display();
}
OUTPUT:
RESULT:
Thus the program  to implement the following operations on a Circular Singly Linked List is
compiled and executed successfully.
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Ex. No: 2.2(c)
Sum  of nodes in Singly Linked List
Date:
AIM:
To write a C program to print the sum of the nodes of a Singly Linked List.
PSEUDO CODE:
sum = 0
current = head
while current is not None:
sum += current.data
current = current.next
print(sum)
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
struct node {
int data;
struct node *next;
};
void insert(struct node **head, int data) {
struct node *new_node = (struct node *)malloc(sizeof(struct node));
new_node->data = data;
new_node->next = (*head);
(*head) = new_node;
}
int sum_of_nodes(struct node *head) {
int sum = 0;
struct node *temp = head;
while (temp != NULL) {
sum += temp->data;
temp = temp->next;
}
return sum;
}
void print_list(struct node *node) {
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while (node !=  NULL) {
printf("%d ", node->data);
node = node->next;
}
}
int main() {
struct node *head = NULL;
insert(&head, 1);
insert(&head, 10);
insert(&head, 20);
insert(&head, 5);
printf("Linked List: ");
print_list(head);
printf("nSum of nodes: %d", sum_of_nodes(head));
return 0;
}
OUTPUT:
RESULT:
Thus the program to print the sum of the nodes in the Singly Linked List is compiled and executed
successfully.
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