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Linked List

* Linked list is an ordered collection of elements which are connected by Links / pointers.
 Memory Is allocated at run time 1.e. dynamic memory allocation.

* New elements can be stored anywhere In the memory (non contiguous memory location)
» Each node contains two fields namely,

« Data field-The data field contains the actual data of the elements to be stored in the list.

 Next field- Address of the next data 1items.
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Linked List Representation

urionss

Node *Data field-The data

field contains the actual

Data Next data of the elements to
be stored in the list.

oMNext field- Address of
the next data items.

Head Node — 5 ~ 10 = 15
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Types of Linked List

T TIONS

Types of Linked List

* Singly Linked List
* Doubly Linked List
* Circular Linked List
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Singly Linked list

Singly Linked list

A singly linkec

list is a linked list in which each node contains only one link field pointing to the

next node In the list.

Head Node — 5
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1000 — 10 2000 — 15

1000 2000
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Singly Linked list

Singly Linked list with Header

9/3/2024

The header node Is at the very beginning of the linked list.
It IS an extra node kept at the front of a list.

Does not represent an item in the linked list.

It contains the address of the first node.

1000

— 5 1000 — 10 2000 —
Header
node
23ITB201-
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Operations on SLL

Basic operations on a singly-linked list are:

0 Insert — Inserts a new node In the list.

0 Delete — Deletes any node from the list.

0 Display-display the date in the list

0 Search-find whether a element Is present in the list or not
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Jrionts

Singly Linked List - Structure Definition

struct node
. Data Next
Int data; Size of this Structure:
struct node * next: For Integer: 4 bytes
’ For Pointer : 4 Bytes
¥ Totally : 8 bytes
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malloc()

malloc():

malloc()

The malloc function reserves a block of memory of
specified size and returns a pointer (starting address

of the memory block). ‘—pgbytES
The general syntax of malloc() Is newnode=(struct node*)malloc(sizeof(struct node));
]
oo > |

ptr =(cast-type*)malloc(byte-size);
Example:
newnode=(struct node*)malloc(sizeof(struct node));

8 bytes of memory
will be allocated
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Jrionts

Storing data In the data field

To access members of a structure through a pointer, use the (->) arrow operator.
Example:

newnode -> data = 10;

node data field of the node

Example:
Printf(** enter the data’’);
Scanf(*“%od™, &newnode -> data):

newnode->= next =INULL;

newnode -=> data ‘l newnode
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Steps for writing code

Steps for writing code
1. Define Structure of the node
2. Allocate memory
3. Get or assign the values to the data field
4. Make Connection between the nodes.
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Steps for writing code

Singly Linked List Insertion operation

There are three possible cases when we want to insert an element in the linked list-

. Insertion of a node as a head(first) node
. Insertion of a node as a last node
. Insertion of a node after some node
9/3/2024 23ITB201-
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There are three
. Insertion of a noc

Insertion operation

nossible cases when we want to insert an element in the linked list-
e as a head(first) node

. Insertion of a noc

e as a last node

. Insertion of a nod
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e after some node
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Insert a node as first node

Steps to insert a node at the beginning of singly linked list
1. Create a new node, say newnode points to the newly created node.
______________ head I
w e e
s 1000 1500 2000
[ o] |
newNode
3000
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Insert a node as first node

Steps to insert a node at the beginning of singly linked list

2. Link the newly created node with the head node, 1.e. the newnode will now
point to head node.

_ head _
S50 o[ ed TR ewmode

1000 1500 2000

10 10

new MNode
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Insert a node as first node

Steps to insert a node at the beginning of singly linked list
3. Make the new node as the head node, 1.e. now head node will point to newnode
> 20 15nn—>{ 30 2000—» 40 head = newnode:
1000 1500 2000
10 1000
head
9/3/2024 231TB201- 18
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Insert a node as first node

Algorithm to insert a node as first node

Step 1.
0 2.
0 3.
0 4.
0 5.

Ste
Ste
Ste
Ste

9/3/2024

Create a new node and assign the address say newnode.

Assign newnoc

Assign newnoc

e -> data = value;
e -> next = head:;

Set head = newnode:

EXI
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Insertion operation
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C Routine to insert node at beginning of List

Jrion’s

head

|

void insertNodeAtBeginning(int data |
{ ﬁ

1000 1500

struct node *newNode; I o F“”

~ newNode

newNode = (struct node*)malloc(sizeof(struct node));
newNode->data = data; // data part
newNode->next = head; // Link address part

head = newNode; // Make newNode as first node

e — s —

2000

i

40

) 20 1506—» 30 2000—»
| |
| 1000 1500
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Jrionts

Inserting node at end

Create a new node and make sure that the address part of the new node points

to NULL i.e. newNode->next=NULL
head _
10 1500 5 20 [2000—» 30
1000 1500 2000
40
newNode
3000
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Inserting node at end

2. Traverse to the last node of the linked list and connect the last node of the list
with the new node, 1.e. last node will now point to new node. (temp->next =

newNode).

head

10

1500

1000

9/3/2024

- » 20 2nm—>{ 30 32000
2000

1500

temp -~ next= IIEWIlDdE;

e X

3000
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Algorithm to Insert a node as last node

Algorithm to insert a node as last node

1. Create a node, say newnode.

2. Assign newnode -> data = value;

Set newnode -> next = NULL;

3. Set temp = head;
WHILE temp->next '= NULL
temp = temp->next,;

temp->next = newnode;

9/3/2024

BN I R

t temp->next != NULL L D_Q

temp
[ ] e | = X
temp = temp->next, t ::Nm

head:

l 10 I ——» 20 l H 30 _]
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Algorithm to Insert a node as last node

C Routine to insert a node as last node
void insertNodeAtEnd(int data)
{
struct node *newNode, *temp;
newNode = (struct node*)malloc(sizeof(struct node));
newNode->data = data; //data part
newNode->next = NULL;
temp = head;
// Traverse to the last node
while(temp->next != NULL)
temp = temp->next;

temp->next = newNode; // Link address part
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Insert a node at any intermediate position
based on key value of singly linked list

Steps to Insert a node at any intermediate position based on key value of singly linked list

1. Create a new node say newnode

head

‘ 10 500 —»{ 20 2[][}[}4’{ 40 15:];]4,{ 50

1000 500 2000 2500

30

new™Node

1500
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Insert a node at any intermediate position
based on key value of singly linked list

Steps to Insert a node at any intermediate position based on key value of singly linked list

2. Get the search key value from user and compare each node’s data.

head SEar-:EP‘uDI{EH.r = |
——
10 —» 20 ‘ —» 40 — 50 ><
1000 ‘.‘ 500 2000 2500
temp
20 2000 If temp ->data== key
then

newnode->next=temp->next;
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Insert a node at any intermediate position
based on key value of singly linked list

| | | | |
50 1500 »’ 40 550(&—»% S0
SQO 2000

|
- » 30 —
D e
new Node

1500
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Insert a node at any intermediate position
based on key value of singly linked list

Algorithm to insert a node at any intermediate position based on key value
of singly linked list
Create a node, say newnode.
Assign newnode -> data = value;
Get the search key value as key
set temp = head;
Do
If temp->data == key;
newnode-> next=temp-> next;
temp->next= newnode;
Else
temp = temp->next;
WHILE temp->next != NULL
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Deletion operation in SLL

Deletion operation in SLL
Possible cases when we want to delete an element In the linked list-

» Deleting the first node in the list.
* Deleting the last node in the list.
* Delete the list.

* Delete the node using key value
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Deletion operation in SLL

grion’s

Steps to delete first node from Singly Linked List

1. Copy the address of first node i.e. head node to some temp variable say toDelete .

head

10 1000 ———» 20 1500 —— 30 2000 — = 40 N

Recs e SO0 1000 1500 2000

2. Move the head to the second node of the linked listi.e. head = head->next .

head

I 10 leol—u 20 11500 }—" 30 2000 —» 40 l><]

Node to delete

3. Disconnect the connection of first node to second node.

/ head
20 T 30 e 40
ode to dele

9/3/2024 23ITB201- 31
DSA/Ms.K.Revathi, AP /IT/SNSCE




Jrion’s

Deletion operation in SLL

Steps to delete first node from Singly Linked List

4, Free the memory occupied by the first node.

head

20 ——3» 30 —» 40 N
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Deletion operation in SLL

C Routine to delete the first node 1n the list.

grion’s

vold deleteFirstNode() head

{ ‘ 10 H 20
struct node *toDelete; e toddne -
toDelete = head; 10 ol a0 L
head = head->next; Node to delete

printf("\nData deleted = %d\n", toDelete->data);
/* Clears the memory occupied by first node*/

free(toDelete);

9/3/2024 23ITB201-
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Deletion operation in SLL

Steps to delete last node of a Singly Linked List

1. Traverse to the last node of the linked list keeping track of the second last node in some temp variable
say secondlLastiNode .

head

10

1000 ———» 20 1500 ———» 30 2000 ————» 40 _
secondlas todelete 1000 Secoandest node No%mdelete

2. If the last node 1s the head node then make the head node as NULL else disconnect the second last

node with the last node i.e. secondLastNode->next = NULL .

head
10 s 20 SR, 30 _ 40
Second last node Node to delete
3. Free the memory occupied by the last node.
head
10 > 20 — 30
Second last node
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Deletion operation in SLL

C Routine to delete the last node

void deletelastMode(){

struct node *toDelete, if(toDelete == head)

*secondLastMNode;

{ head = MNULL;
toDelete = head;

Jrionts

¥
secondLastNode = head;
else
S * Traverse to the last node of the
list */ 1
while(tobDelete->next != NULL) /¥ Disconnect =/
1 secondLastNode->next = MNULL;
secondLastNode = toDelete; h
free(toDelete); ¥
toDelete = toDelete->next; }
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Deletion operation in SLL

Jrion’s

C Routine to delete all nodes of Singly Linked List

void deletelist ()
1
struct node *temp; . S Ll
Node to de

while(head != NULL)
1
temp = head;
head = head->next;

free(temp) ;
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Deletion operation in SLL

Delete by key value

void deleteFirstBvKev(int key)

1

struct node *prev, *cur;

/* Check if head node contains key */
while (head != NULL && head-»>data ==key)

{

[/ Get reference of head node
prev = head;
head = head->next;

free(prev);

f/ No need to delete fturther
return;

231TB201-

prev = NULL;
cur = head;

while (cur != NULL)

{
[/ Current node contains key
if (cur->data == key)
{

if (prev != NULL)
prev->next = cur->next,
free(cur);
f/ No need to delete further
return;

DSA /Ms.K.Revathi,AP/IT/SNSCE
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Searching operation in Singly Linked List

Searching for a particular value in the Linked list from the
Beginning.

Search key = 30

10=30head 20 =30 30=30

30

231TB201-
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Searching operation in Singly Linked List

C routine for searching

int search(stiuct node *head, int kev)
i

struct node * temp;

temp = head:;

while (temp = INULL)

i

if (temp-=data =— kev)

i

refurn 1;

v

temp = temp->next;

i

return O ;

i

231TB201-
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Disadvantages of Singly Linked List

Disadvantages of Singly Linked List
* Traversing In reverse Is not possible in case of Singly linked list.

 Singly linked list deletion requires a pointer to the node and previous node to be

deleted.
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Assessment

* How do you allocate memory for the node in C ?
 Create a structure for SLL node.
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