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Objectives

• Describe linked organization of data

• Describe how to add new node to 

beginning of chain of linked nodes

• Describe how to remove first node in chain 

of linked nodes
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Objectives

• Describe how to locate particular piece of 

data within chain of linked nodes

• Implement ADT bag by using chain of 

linked nodes

• Describe differences between array-based 

and linked implementations of ADT bag
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Figure 3-1 A chain of five desks

As they enter classroom, students bring in a desk from hall

Linked Data
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Figure 3-2 One desk in the room

Forming a Chain by Adding to Its 
Beginning
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Figure 3-3 Two linked desks, with the newest desk first

Forming a Chain by Adding to Its 
Beginning
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Figure 3-4 Three linked desks, with the newest desk first

Forming a Chain by Adding to Its 
Beginning
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A Linked Implementation 

of the ADT Bag
• The private class Node 

 (this is the Desk in our analogy)

 the Student sitting at the desk would be "data"

 the sign referring to the next desk would be "next"
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Figure 3-5 Two linked nodes that each reference object 

data

The Private Class Node

Copyright ©2012 by Pearson Education, Inc. All rights reserved



Class LinkedBag

• View source code of Node class, Listing 3-

1

• Note outline of class LinkedBag

(Listing 3-2) which uses class Node

Note: Code listing files

must  be in same folder 

as  PowerPoint files

for  links to work
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Figure 3-6 (a) An empty chain and a new node; (b) after adding 

a new node to a chain that was empty
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Figure 3-7 A chain of nodes (a) just prior to adding a node at the 

beginning;  (b) just after adding a node at the beginning
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2a) Draw the Bag as each item is added

BagInterface<String> bag = new LinkedBag<String>();

bag.add("coffee");

bag.add("milk");

bag.add("soap");



2a Answer
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The Method add
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The method toArray
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Memory map after the toArray method runs







Testing Core Methods

• Initial test methods

 add

 toArray

• Stub methods (for now)

 getCurrentSize

 isFull

 isEmpty

• View source code, Listing 3-3
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Method getFrequencyOf
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Method contains
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Removing a Student from the Classroom

(Removing an Item from a Linked Chain)

• Case 1

 The departing student is sitting in first desk.

Figure 3-8 A chain of desks just prior to removing the first 
student/desk
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Steps Required for Case 1

1. Locate first desk by asking the instructor 

for address.

2. Give address written on first desk to 

instructor. This is address of second desk 

in chain.

3. Return the first desk to the hallway.
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Figure 3-9 A chain of desks just after removing the first 

student/desk (after first two steps)
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• Case 2

 Departing Student is not sitting in the first 

desk.

• Steps required for Case 2

1. Move student in the first desk to the desk 

about to be vacated by departing student.

2. Remove first desk using steps described for 

Case 1.
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Figure 3-10 A chain of nodes (a) just prior to removing the first 

node;  (b) just after removing the first node
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OK now instead of Desks think Nodes



Method remove
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This is case 1: remove first node



Removing a Given Entry

• Required steps

1. Replace entry in node N with entry in first 

node.

2. Remove first node from chain.

• Must find reference to specified value

Copyright ©2012 by Pearson Education, Inc. All rights reserved



Method getReferenceTo
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Method remove for Given Value

• Method clear
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9) Draw the bag after removals 

bag.remove();

bag.remove("bread");
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9  Answer

Copyright ©2012 by Pearson Education, Inc. All rights reserved



Copyright ©2012 by Pearson Education, Inc. All rights reserved



Copyright ©2012 by Pearson Education, Inc. All rights reserved



Putting It Together

3 design approaches
• private inner class Node that has Set and 

Get methods, uses LinkedBags generic T

 View source code, Listing 3-4 

• Class Node with package access and own 

generic specifier T

 Source code, Listing 3-5

• Class LinkedBag with Node in same 

package, needs different generic specifier S

 Note source code, Listing 3-6
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Pros and Cons of Using a Chain

• Bag can grow and shrink in size as 

necessary

• Possible to remove and recycle nodes

• Copying values for array enlargement not 

needed

• Removing specific value entry requires 

search of array or chain

• Chain requires more memory than array of 

same length
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End

Chapter 3
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