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Outline

• Doubly Linked Lists

• Circular Doubly Linked Lists

• Exercises
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Chapter 17

Linked Lists
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Doubly Linked Lists

• The singly linked list does not efficiently  

support some important operations. 

• For instance, although it is easy to go to  the 

front of the list, it is time consuming to go 

to the end. 
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A doubly linked list
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Empty list
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Insertion

Insert after current: current is node with a

newNode = new DoublyLinkedListNode( x ); 

newNode.prev = current; // Set x's prev link 

newNode.next = current.next; // Set x's next link 

newNode.prev.next = newNode; // Set a's next link 

newNode.next.prev = newNode; // Set b's prev link 

current = newNode; 
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Circularly and doubly linked list
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Sorted linked lists 

• Sometimes we want to keep the items in a linked 
list in sorted order, which we can do with a sorted 
linked list. 

• The fundamental difference between a sorted  
linked list and an unsorted linked list is the 
insertion routine.

• Indeed, we can obtain a sorted list class by simply 
altering the insertion routine from our already 

written list class.



Copyright © 2010 Pearson Education, publishing as Addison-Wesley. All rights reserved
1-10

Insert right before 

larger element 

than x

AnyType must implement the 

Comparable interface: 

compareTo() methods.
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modCount is used 

by the iterators to 

determine if the list 

has changed 

while an iteration is 

in progress;

Head 

and tail
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x inserted right before 

node at idx
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Starts from 

head

Starts 

from tail
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Summary: Key Concepts
• Circularly linked list: A linked list in which the last cell's next link references 

first. 

• Doubly linked list: A linked list that allows bidirectional traversal by storing 

two links per node. 

• Header node: An extra node in a linked list that holds no data but serves to  

satisfy the requirement that every node have a previous node. A header node 

allows us to avoid special cases such as the insertion of a new first element and 

the removal of the first element.

• Iterator class: A class that maintains a current position in a container, such as a 

list. An iterator class is usually in the same package as, or an inner class of, a 

list class.

• Sorted linked list: A list in which items are in sorted order. A sorted linked list 

class can be derived from a list class.
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Exercises
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PrintInverse( )

• Print the LinkedList in reverse order
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Find number of occurrences of an element in a 

list

• Scan the list and update a counter every time you 

find an element in the list

• Use comparator
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Efficiently find an element in a 

sorted list

• Hint: If the book title starts with a letter greater than the 

middle of the alphabet then start searching from tail.

• Even better: binary search
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MoveToFront

MoveToFront

• If the order that items in a list are stored is not important, you 

can  frequently speed searching with the heuristic known as 

move to front: 

• Whenever an item is accessed, move it to the front of the list. 

• This action usually results in an improvement because 

frequently accessed items tend to migrate toward the front of the 

list, whereas less   frequently accessed items tend to migrate 

toward the end of the list.  

• Consequently, the most frequently accessed items tend to 

require the least searching. Implement the move-to-front 

heuristic for linked lists. 
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Remove Duplicates

• Remove duplicate elements from the list

1-27
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Project: Part 1

• Write a line-based text editor. 

• The command syntax is similar to the Unix line editor ed. 

• The internal copy of the file is maintained as a linked list 

of lines. 

• To be able to go up and down in the file, you have to 

maintain a doubly linked list. Most commands are 

represented by a one-character string. 

• Some are two characters and require an argument (or two). 
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Project Part 1 Deadline

– Zip the project into a .zip document 

– Rename the file in “Name Surname Exercise Number .zip”

– Submit the file by email to: marenglenbiba@unyt.edu.al.

– Mail Subject: DSSPRING16 – Project Part 1 - Name Surname

– Deadline 01/06/2017 23:59.

– 20% penalty if the above rules are not respected as written.

– 20% penalty for each day of delay


