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FIGURE 12.1 Some Methods in the Class ArraylList

public ArrayList<Base_Type>(int initialCapacity)

Creates an empty list with the specified Base_Type and initial capacity. The Base_Type
must be a class type; it cannot be a primitive type such as int or double. When the
list needs to increase its capacity, the capacity doubles.

public ArraylList<Base_Type>()
Behaves like the previous constructor, but the initial capacity is ten.

public boolean add(Base_Type newElement)
Adds the specified element to the end of this list and increases the list’s size by 1. The

capacity of the list is increased if that is required. Returns true if the addition is success-
ful.

public void add(int index, Base_Type newElement)

Inserts the specified element at the specified index position of this list. Shifts elements
at subsequent positions to make room for the new entry by increasing their indices by
1. Increases the list’s size by 1. The capacity of the list is increased if that is required.
Throws IndexOutOfBoundsExceptionif index <0or index >size().

public Base_Type get(int index)
Returns the element at the position specified by index. Throws
IndexOutOfBoundsExceptionif index < 0or index > size().
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public Base_Type set(int index, Base_Type element)
Replaces the element at the position specified by 1ndex with the given element. Re-
turns the element that was replaced. Throws IndexOutOfBoundsException if

index < 0orindex = size().

public Base_Type remove(int index)

Removes and returns the element at the specified index. Shifts elements at subsequent
positions toward position index by decreasing their indices by 1. Decreases the list’s
size by 1. Throws IndexOutOfBoundsExceptionif index < Oor index = size().

public boolean remove(Object element)

Removes the first occurrence of e1ement in this list, and shifts elements at subsequent
positions toward the removed element by decreasing their indices by 1. Decreases the
list’s size by 1. Returns true if e]1ement was removed; otherwise returns false and does

not alter the list.

public void clear()
Removes all elements from this list.

public int size()
Returns the number of elements in this list.

public boolean contains(Object element)
Returns true if el ement is in this list; otherwise, returns false.

public int indexOf(Object element)
Returns the index of the first occurrence of e1ement in this list. Returns -1 if element

is not on the list.

public boolean isEmpty()
Returns true if this list is empty; otherwise, returns false.
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LISTING 12.1 Using ArrayList to Maintain a List (part | of 2)

import java.util.ArrayList;
import java.util.Scanner;

public class ArraylListDemo

{
public static void main(String[] args)
{
ArrayList<String> toDoList = new ArraylList<String>(Q);
System.out.printin("Enter items for the list, when "+
"prompted.");
boolean done = false;
Scanner keyboard = new Scanner(System.in);
while (!done)
{
System.out.println("Type an entry:");
String entry = keyboard.nextLine( );
toDoList.add(entry);
System.out.print("More items for the Tist? ");
String ans = keyboard.nextLine( );
if (lans.equalsIgnoreCase("yes"))
done = true;
}
System.out.printin("The 1ist contains:");
int 1istSize = toDolList.size( );
for (int position = 0; position < TistSize;
position++)
System.out.println(toDoList.get(position));
}
}
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Sample Screen Output

Enter items for the list, when prompted.
Type an entry:

Buy milk

More items for the 1ist? yes
Type an entry:

Wash car

More items for the 1list? vyes
Type an entry:

Do assignment

More items for the 1ist? no
The Tist contains:

Buy milk

Wash car

Do assignment
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FIGURE 12.2 Selected Methods in the Collection Interface

public boolean add(Base_TypenewElement)
Adds the specified element to the collection. Returns true if the collection is changed
as a result of the call.

public void clear()
Removes all of the elements from the collection.

public boolean remove(Object o)
Removes a single instance of the specified element from the collection if it is present.
Returns true if the collection is changed as a result of the call.

public boolean contains(Object o)
Returns true if the specified element is a member of the collection.

public boolean isEmpty()
Returns true if the collection is empty.

public int size()
Returns the number of elements in the collection.

public Object[] to Array()
Returns an array containing all of the elements in the collection. The array is of a type
Object so each element may need to be typecast back into the original base type.
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LISTING 12.2 A HashSet Demonstration (part 1 of 2)

import java.util.HashSet;
public class HashSetDemo

public static void main(String[] args)

HashSet<Integer> intSet = new HashSet<Integer>();
intSet.add(2);
intSet.add(7);

intSet.add(7); < Ignored since 7 I6 already In the set

intSet.add(3);

printSet(intSet);

intSet.remove(3);

printSet(intSet);

System.out.printin("Set contains 2: " +
intSet.contains(2));

System.out.println("Set contains 3: " +

intSet.contains(3));

public static void printSet(HashSet<Integer> intSet)

{
{
}
{
}
}

System.out.println("The set contains:");
for (Object obj : intSet.toArray())
{
Integer num = (Integer) obj;
System.out.printin(num.intValue());
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Sample Screen Output

The set contains:

2

3

7

The set contains:

2

7

Set contains 2: true
Set contains 3: false
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FIGURE 12.3 Selected Methods in the Map Interface

public Base Type_Value put(Base_Type_Key k, Base Type Value v)
Associates the value v with the key k. Returns the previous value for k or nul11 if
there was no previous mapping

public Base_Type_Value get(Object k)
Returns the value mapped to the key k or nul1 if no mapping exists.

public void clear()
Removes a single instance of the specified element from the collection if it is present.
Returns true if the collection is changed as a result of the call.

public Base_Type_Value remove(Object k)
Removes the mapping of key k from the map if present. Returns the previous value for
the key k or nul1 if there was no previous mapping.

public boolean containsKey(Object k)
Returns true if the key kK is a key in the map.

public boolean containsValue(Object v)
Returns true if the value v is a value in the map.

public boolean isEmpty()
Returns true if the map contains no mappings.

public int size()
Returns the number of mappings in the map.

public Set <Base_Type_Key> keySet()
Returns a set containing all of the keys in the map.

public Collection <Base Type Values> values()
Returns a collection containing all of the values in the map.
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LISTING 12.3 A HashMap Demonstration (part 1 of 2)

import java.util.HashMap;
public class HashMapDemo
{
public static void main(String[] args)
{
HashMap<String, Integer> mountains =
new HashMap<String, Integer>();
mountains.put("Everest", 29029);
mountains.put("K2", 28251);
mountains.put("Kangchenjunga", 28169);
mountains.put("Denali", 20335);
printMap(mountains);
System.out.println("Denali in the map: " +
mountains.containsKey("Denali"));
System.out.printin(Q);
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System.out.println("Changing height of Denali.");
mountains.put("Denali", 20320);

printMap(mountains); e

" value for Denall

System.out.println("Removing Kangchenjunga.");
mountains.remove ("Kangchenjunga");
printMap(mountains);

}

public static void printMap(HashMap<String, Integer> map)
{

System.out.printin("Map contains:");
for (String keyMountainName : map.keySet())

{
Integer height = map.get(keyMountainName);
System.out.printin(keyMountainName + " --> " +
height.intValue() + " feet.");
}

System.out.println();
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Sample Screen Output

Map contains:

K2 --> 28251 feet.

Denali --> 20355 feet.
Kangchenjunga --> 28169 feet.
Everest --> 29029 feet.
Denali in the map: true
Changing height of Denali.
Map contains:

K2 --> 28251 feet.

Denali --> 20320 feet.
Kangchenjunga --> 28169 feet.
Everest --> 29029 feet.
Removing Kangchenjunga.

Map contains:

K2 --> 28251 feet.

Denali --> 20320 feet.
Everest --> 29029 feet.

JAVA: An Introduction to Problem Solving & Programming, 6" Ed. By Walter Savitch
ISBN 0132162709 © 2012 Pearson Education, Inc., Upper Saddle River, NJ. All Rights Reserved



FIGURE 12.4 A Linked List
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LISTING 12.4 A Node Class

public class CNSHieES Later In this chapter, we will hide

{
orivate String data; this class by making It private.
private ListNode Tink;
public ListNode()
{
Tink = null;
data = null;
}
public ListNode(String newData, ListNode 1inkValue)
{
data = newData;
Tink = 1inkValue;
}
public void setData(String newData)
{
data = newData;
}
public String getData()
{
return data;
}
public void setLink(ListNode newLink)
{
1ink = newLink;
}
public ListNode getLink()
{
return 1ink;
}
}
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LISTING 12.5 A Linked-List Class (part 1 of 2)

public class StringlLinkedList

{ We will glve another definition of

orivate ListNode head: this class later Inthis chapter.

public StringLinkedList()

{
head = null;
}
/**
Displays the data on the list.
*/
public void showList()
{

ListNode position = head;

while (position != null)

{
System.out.printin(position.getData());
position = position.getLink();

}

}
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/**

Returns the number of nodes on the 1list.

*/
public int Tength(Q)
{
int count = 0.
ListNode position = head;
while (position != null)
{
count++;
position = position.getLink();
}
return count;
}
/**

Adds a node containing the data addData at the
start of the list.

*/
public void addANodeToStart(String addData)
{
head = new ListNode(addData, head);
}
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/**
Deletes the first node on the list.

*/
public void deleteHeadNode()
{
it (head != null)
head = head.getLink();
else
{
System.out.printin("Deleting from an empty list.");
System.exit(0);
}
}
/* -3
Sees whether target is on the list.
*/
public boolean onList(String target)
{
return find(target) != null;
}
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//Returns a reference to the first node containing the
//target data. If target is not on the list, returns null.
private ListNode find(String target)

{
boolean found = false;
ListNode position = head;
while ((position != null) && !found)
{
String dataAtPosition = position.getData();
if (dataAtPosition.equals(target))
found = true;
else
position = position.getLink();
}
return position
}
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FIGURE 12.5 Moving Down a Linked List
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FIGURE 12.6 Adding a Node at the Start of a Linked List
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LISTING 12.6 A Linked-List Demonstration

public class StringlLinkedListDemo

{
public static void main(String[] args)
{
StringlLinkedList Tist = new StringlLinkedList();
Tist.addANodeToStart("One");
1ist.addANodeToStart("Two");
1ist.addANodeToStart("Three");
System.out.printin("List has " + list.length() +
" entries.");
list.showList();
if (list.onList("Three"));
System.out.printin("Three is on 1list.");
else
System.out.printin("Three is NOT on Tist.");
Tist.deleteHeadNode();
if (Tist.onList("Three™));
System.out.printin("Three is on 1list.");
else
System.out.printin("Three is NOT on list.");
list.deleteHeadNode();
list.deleteHeadNode();
System.out.printin("Start of list:");
list.showList();
System.out.printin("End of Tist");
}
}
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Screen Output

List has 3 entries.
Three

Two

One

Three is on Tist.
Three 1is NOT on Tist.
Start of Tlist:

End of 1ist.
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LISTING 12.7 A Linked List with a Node Class as an
Inner Class (part 1 of 2)

public class StringlLinkedListSelfContained

{
private ListNode head;

public StringLinkedListSelfContained()

{
head = null;
}
/**
Displays the data on the list.
*/

public void showList() Note that the outer class has direct

{ access to the Inner-class Instance
ListNode position = head; banahwgdatgand11nk.
while (position != null) )

{ ¥

System.out.println(position.data);
position = position.link;
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/**
Returns the number of nodes on the list.
*/
public int Tength()
{
int count = 0;
ListNode position = head;

while (position != null)
{
count++;
position = position.link;
}
return count
}
/**

Adds a node containing the data addData at the
start of the list.

*/

public void addANodeToStart(String addData)

{

}

head = new ListNode(addData, head);

JAVA: An Introduction to Problem Solving & Programming, 6" Ed. By Walter Savitch
ISBN 0132162709 © 2012 Pearson Education, Inc., Upper Saddle River, NJ. All Rights Reserved



/**

Deletes the first node on the list.

*/
public void deleteHeadNode()
{
if (head != null)
head = head.link;
else
{
System.out.printin("Deleting from an empty Tlist.");
System.exit(0);
}
}
/**
Sees whether target is on the 1list.
*/
public boolean onList(String target)
{
return (find(target) != null);
}
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//Returns a reference to the first node containing the
//target data. If target is not on the list, returns null.
private ListNode find(String target)
{
boolean found = false;
ListNode position = head;
while ((position != null) && !found)
{
String dataAtPosition = position.data;
it (dataAtPosition.equals(target))
found = true;
else
position = position.link;
}
return position; Annner class

}

private class ListNode A‘fﬁﬁ

{
private String data;
private ListNode 1ink;

public ListNode()

{
Tink null;
data = null;

}
public ListNode(String newData, ListNode TinkValue)

{

data = newData;
Tink = 1inkValue;

} < — End ofouter-class definition
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LISTING 12.8 Placing the Linked-List Data into an Array

/**

This method can be added to the
linked-list clags In Listing 12.7.

Returns an array of the elements on the list.

*/

public String[] toArray()

{

String[] anArray = new String[lengthQ];
ListNode position = head;

int i = 0;
while (position != null)
{

anArray[i] = position.data;
T++;
position = position.link;

}

return anArray;
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LISTING 12.9 A Linked List with an Iterator (part | of 4)

/*#
Linked 1ist with an iterator. One node is the "current node."
Initially, the current node is the first node. It can be changed
to the next node until the iteration has moved beyond the end
of the list.
*/
public class StringlLinkedListWithIterator
{

private ListNode head;

private ListNode current;

private ListNode previous;

public StringlLinkedListWithIterator()

{
head = null;
current = null;
previous = null;
}
public void addANodeToStart(String addData)
{
head = new ListNode(addData, head);
if ((current == head.link) &% (current != null))
//1f current is at old start node
previous = head;
}
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/**

Sets iterator to beginning of list.

*/
public void resetIteration()
{
current = head;
previous = null;
}
/**
Returns true if iteration is not finished.
*/
public boolean moreTolterate()
{
return current != null;
}
/**
Advances iterator to next node.
*/
public void goToNext()
{
if (current != null)
{

previous = current;
current = current.link;
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else if (head != null)

{
System.out.printin(
"Iterated too many times or uninitialized
iteration.");
System.ex1t(0);
}
else
{
System.out.printin("Iterating with an empty list.");
System.ex1t(0);
}
}
/**
Returns the data at the current node.
-4
/
public String getDataAtCurrent()
{

String result = null;
it (current != null)
result = current.data;

JAVA: An Introduction to Problem Solving & Programming, 6" Ed. By Walter Savitch
ISBN 0132162709 © 2012 Pearson Education, Inc., Upper Saddle River, NJ. All Rights Reserved



else

{
System.out.printin(
"Getting data when current is not at any node.");
System.exit(0);
}
return result;
}
/**
Replaces the data at the current node.
/*
public void setDataAtCurrent(String newData)
{
if (current != null)
{
current.data = newData;
}
else
{
System.out.printin(
"Setting data when current 1is not at any node.");
System.exit(0);
}
}
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/**
Inserts a new node containing newData after the current node.
The current node is the same after invocation as it is before.
Precondition: List i1s not empty; current node is not
beyond the entire Tist.
*/
public void insertNodeAfterCurrent(String newData)
{
ListNode newNode = new LisNode();
newNode.data = newData;
if (current != null)

{

newNode.link = current.link;
current.link = newNode;

}
else if (head != null)
{
System.out.println(
"Inserting when iterator is past all " +
"nodes or 1is not initialized.");
System.exit(0);
}
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else

{
System.out.printin(
"Using insertNodeAfterCurrent with empty list.";
System.exit(0);
}
}
/**

Deletes the current node. After the invocation,
the current node is either the node after the
deleted node or null if there is no next node.
*/
public void deleteCurrentNode()
{
if ((current != null) && (previous == null))
{
previous.link = current.link;
current = current.link;
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else if ((current != null) & & (previous == null))
{//At head node

head = current.link;

current = head;

}
else //current==null
{
System.out.printin(
"Deleting with uninitialized current or an empty " +
"Tist.");
System.exi1t(0);
}

}

<The methods Tength, onList, find, and showList, as well as the
private inner class ListNode are the same as in Listing 12.7.>
<The method toArray is the same as in Listing 12.8.>

deleteHeadNode Is no longer needed, since
you havedeleteCurrentNode, but Iif you
want toretaln deleteHeadNode, it must
be redefined to account for current and
previous.
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FIGURE 12.7 The Effect of goToNext on a Linked List
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FIGURE 12.8 Adding a Node to a Linked List, Using insertAfterIterator
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current.link = newNode;
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FIGURE 12.9 Deleting a Node
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After executing
current = current.link;
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LISTING 12.10 The LinkedListException Class

public class LinkedListException extends Exception

{
public LinkedListException()

{
super("Linked List Exception");
}
public LinkedListException(String message)
{
super(message) ;
}
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FIGURE 12.10 A Circular Linked List
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FIGURE 12.11 A Doubly Linked List
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FIGURE 12.12 A Binary Tree
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LISTING 12.11 A Class Definition That Uses a Type
Parameter

public class Sample<T>

{

private T data;

public void setData(T newValue)

{
}

data = newValue;

public T getData()
{

}

return data;
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LISTING 12.12 A Generic Linked-List Class (part 1 of 2)

import java.util.ArraylList;
public class LinkedList2<E>
{

private ListNode head;

oublic LinkedList2( ) < Constructor headlngs do not

{ ~  Include the type parameter.
head = null;
}
public void showList( )
{
ListNode position = head;
while (position != null)
{

System.out.printin(position.getData( ));
position = position.getLink( );

}
}
public int length( )
{
int count = 0;
ListNode position = head;
while (position != null)
{
count++;
position = position.getLink( );
}
return count;
}
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public void addANodeToStart(E addData)

{
head = new ListNode(addData, head);
}
public void deleteHeadNode( )
{
1t (head != null)
{
head = head.getLink( );
}
else
{
System.out.println("Deleting from an empty Tist.");
System.exit(0);
}
}
public boolean onList(E target)
{
return find(target) != null;
}
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private ListNode find(E target)
{
boolean found = false;
ListNode position = head;
while (position != null)
{
E dataAtPosition = position.getData();
if (dataAtPosition.equals(target))
found = true;
else
position = position.getLink();
}
return position;
}
private ArrayList<E> toArrayList()
{

ArrayList<E> 1ist = new ArraylList<E>(length(Q));
ListNode position = head;
while (position != null)
{
Tist.add(position.data);
position = position.link;
}

return list;
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private class ListNode -=— — Thelnner Gacs headiing
{ R has no type parameter.

-
private E data;

private ListNode 1ink;
public ListNode()

{
Tink = null;
data = null; A
} "I
public ListNode(E newData, ListNode TinkValue)
{ -
data = newData; T However, the type parameter
link = Tinkvalue; ____— lsused within the definition of
} - ’ the Inner class.
public E getData()
{
return data;
}
public ListNode getLink()
{
return 1ink;
}
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LISTING 12.13 Using the Generic Linked list

public class LinkedList2Demo

{
public static void main(String[] args)
{
LinkedList2<String> stringlList = new LinkedList2<String>( );
stringlList.addANodeToStart("Hello");
stringlList.addANodeToStart("Good-bye");
stringlList.showList( );
LinkedList2<Integer> numberList = new LinkedList2<Integer>( );
for (int 1 =0; 1 < 5; 1++)
numberList.addANodeToStart(i);
numberList.deleteHeadNode();
numberList.showlList( );
}
}

Screen Output

Good-bye
Hello
3

2
1
0
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