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Doubly Linked List (DLL)

A Doubly Linked List is a type of data structure consisting of nodes. Each node has three main
components:

Pointer to the Previous Node (Prev): Stores the address of the node before the current
node.

Data (Data): Stores the value/data in the node.

Pointer to the Next Node (Next): Stores the address of the node following the current
node.

Difference Between Doubly Linked List and Singly Linked List:
e InasSingly Linked List, each node contains only a pointer to the next node.

e InaDoubly Linked List, each node has pointers to both the previous and the next nodes,
allowing traversal in both directions.

Advantages of a Doubly Linked List:

Bidirectional Traversal: You can traverse the list forward and backward.

Efficient Insertion/Deletion: Nodes can be added or removed at any position without
needing access to the previous node.

Flexibility: Reversing the list is straightforward.

Disadvantages:

1. Requires more memory than a Singly Linked List due to the extra pointer (Prev).
2. Operations can be slightly slower due to managing two pointers.

Structure of a Node:
In Python, a node in a Doubly Linked List can be represented as follows:
class Node:
def __init_ (self, data):
self.data = data # The value stored in the node

self.prev = None # Pointer to the previous node
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self.next = None # Pointer to the next node

Examples of Basic Operations:

1. Insert Nodes at the Beginning:
dll = DoublyLinkedList()

dil.insert_at_beginning(10)
dil.insert_at_beginning(20)
dil.insert_at_beginning(30)
dll.display_forward()

# Output: 30 <-> 20 <-> 10 <-> None

2. Insert Nodes at the End:

dll.insert at end(40)
dll.insert at end(50)
dll.display forward/()

# Output: 30 <-> 20 <-> 10 <-> 40 <-> 50 <-> None

3. Delete a Node by Value:

dll.delete node (20)
dll.display forward/()

# Output: 30 <-> 10 <-> 40 <-> 50 <-> None

4. Display the List in Reverse:
dll.display backward()

# Output: 50 <-> 40 <-> 10 <-> 30 <-> None
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Doubly Linked List Class:

# 3aial) 438 (i 23 (Node)
class Node:
def __init__(self, data):
self.data = data # akal) B 45 Al clitd)
self.next = None  # 4Ll 3aal) ) jdigal)
self.prev=None  # dilud) 3aial) ) jdigal)
# A 9 3al) Ay yal) daildl) 438 iy 23 (DoublyLinkedList)
class DoublyL inkedL.ist:
def __init__ (self):
self.head = None  #( oie Jl) Aaildl) 431y
# Ala) Ay b e )
def insert_at_beginning(self, data):
new_node = Node(data) # B bake oLA)
if self.head is None: # 48 8 Aaildl) cailg )y
self.head = new_node # Ol IS Bayaal) Baal) (ppas
else:
new_node.next = self.head # Baad) Baall U ydsal) (el
self.nead.prev = new_node # Bayand) Baal) ¢ o<l Adlad) Saiall Galeal) pdigall Cpuaas
self.nead = new_node # ol A 3uaal) Baal) s
# AWl Al A sske )
def insert_at_end(self, data):

new_node = Node(data) # suas saie L)
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if self.head is None: # 4& & 4aildl) cuils )3
self.nead = new_node # o A Saal) Bakal) (s
else:
current = self.head
while current.next: # 5_:aY) saial) oo )
current = current.next
current.next = new_node # 53y 338l U dsall ¢pan
New_node.prev = current # 5 _saY) ual) ¢ oSl 3aaal) Saball Gilaad) ydigall (pas
# Aaddl) uan Adma Bale Gida
def delete_node(self, data):
current = self.head
while current: # 4 slhaall cllbal) o g giad Al 3380 oo Cuad)
if current.data == data:
if current.prev: # sl A saial) (S5 al13)
current.prev.next = current.next
else: # oul ) (A Bal) cuils 1)
self.head = current.next
if current.next: # J:l o 3aiad) (5 ol 1)
current.next.prev = current.prev
return
current = current.next
print(**'Node not found'")

# A4 e daildl) ds L
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def display_forward(self):
current = self.head
while current:
print(current.data, end=""<->""
current = current.next
print(*"None")
# A (e dadldl) Al
def display_backward(self):
current = self.head
if not current:
print(*'List is empty'")
return
while current.next: # 5 AY) Badal) ) JlEiy)
current = current.next
while current: # (sSally JAiY)
print(current.data, end=""<->""
current = current.prev
print(**"None"")
# 258l 4y
dll = DoublyLinkedL.ist()
dil.insert_at_beginning(10)
dll.insert_at_beginning(20)

dil.insert_at_beginning(30)
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dll.display_forward() # Output: 30 <-> 20 <-> 10 <-> None
dil.insert_at_end(40)

dilinsert_at_end(50)

dll.display_forward() # Output: 30 <-> 20 <-> 10 <-> 40 <-> 50 <-> None
dll.delete_node(20)

dll.display_forward() # Output: 30 <-> 10 <-> 40 <-> 50 <-> None

dll.display_backward() # Output: 50 <-> 40 <-> 10 <-> 30 <-> None

Explanation:

insert_at beginning: Adds a new node at the start of the list.
insert at_end: Adds a new node at the end of the list.

delete node: Removes a node with a specific value from the list.
display forward: Prints the list from the head to the tail.
display backward: Prints the list from the tail to the head.




