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CSCI1402 Introductory Java Programming

Week 6 Lecture 1   -  Class ArrayList

This lecture will:

· Explain the notion of a collection

· Explain how ArrayList works

· Use ArrayList to solve problems

· Explain the notion of  Wrapper classes

Collections

Collections are important structures in programming. In Java, a collection is a data structure that holds

other objects, known as its elements. 

Collection classes have a variety of methods that allow objects to be added, retrieved, and removed

from the collection. There are many ways that objects can be organised (stored) in a collection:

 list, stack, queue, or tree, are some examples of data collections. 

The Java API contains a large number of Collection classes. The ArrayList from the java.util package 

is just one example class for handling collections. 

We will use the ArrayList collection class, as it provides many commonly required features.  

It provides the features of a list (adding, removing, inserting, inspecting) together with the ability to access and process stored data via its position using and index as with an array.

The ArrayList class is a complex implementation of the java List and Collection Interfaces as well as providing access to an Iterator.  The concept of an interface and an iterator will be discussed later.

However the actual class ArrayList is easy to use.  The specification of the class describing its constructors and methods is given on the additional page.

Comparison of  Array and ArrayList structures

Arrays and ArrayLists are similar in their nature, but differ in some features :

1)Arrays are a built-in feature of Java language, available by default in every program.  They can be used as an underlying structure for more complex data structures.

 The ArrayList  is the API library class, available from the java.util package. It

 has to be imported via an import statement into the program.

2) Arrays can contain elements of any Java type (primitive types or objects). Each array can only contain elements of one particular type, specified during  the array declaration.

ArrayList can contain only objects, not primitive java types. The  types of the objects can be  mixed, but it may cause problems with their retrieval. Mixed type ArrayLists are not recommended.

3) The size of an array has to be set during the array creation and it cannot be changed.

The ArrayList has a flexible size - it will grow and shrink automatically as required. This is its most important feature.

4) Access to the array elements is direct and has a simple syntax.

For accessing the elements of an ArrayList we need to use the appropriate methods, set( ) and get( ) respectively. Getting the elements out of the ArrayList also requires casting.

Using an ArrayList

The following program is an example of an ArrayList storing objects of class String.

· Creates a shopping list - adding some elements to an ArrayList 

· Displays the contents using the ArrayList get method

· Removes the sugar using the ArrayList remove method

· Adds cat food and a bottle of wine using the ArrayList add method

· Checks whether the list contains “eggs”

· Determines the number of items on the list

· Finds the position of milk in the list

· Displays the contents again

/*  The Shopping List */

import java.util.*;

public class ShoppingList

{   public static void main (String args[])

  {

    ArrayList sList = new ArrayList(); 

    sList.add("coffee");

    sList.add("milk");

    sList.add("sugar");

    System.out.println("\nShopping List\n");

    for (int k = 0; k < sList.size(); k++)

      System.out.println(sList.get(k) + " ");

    sList.remove("sugar");

    sList.add("Cat Food");

    System.out.println(sList.add("Bottle of Wine"));

    System.out.println("List has eggs??  " + sList.contains("eggs"));

    System.out.println("The list is of size " + sList.size());

    System.out.println("Position of milk is " + sList.indexOf("milk"));

    System.out.println("\nShopping List\n");

    for (int k = 0; k < sList.size(); k++)

    System.out.println(sList.get(k) + " ");

  }

}

Contrast with a program using Arrays:

  String[] shoppingList = new String[10];

  shoppingList[0] = "coffee";

  shoppingList[1] = "milk";

  shoppingList[2] = "sugar";

  System.out.println("List size: " + shoppingList.length); //capacity

  System.out.println("First item on the list :" + shoppingList[0]);
ArrayList implementation

Array lists are implemented using arrays. Indexing of  an array list starts from zero. 

The automatic growth is achieved by copying elements from the original smaller array to another bigger array . This is done periodically, when more elements are being added.

ArrayList methods, their parameters and return types

Every Java class and all user defined classes are  subclasses of Java language class Object . Objects of such classes can be supplied without difficulties as parameters to the ArrayList methods : add(Object o), indexOf(Object o) etc.

Returning elements from the ArrayList is more complicated. 

The add method

The add(Object o) method adds an object to the end of the array list. The add method actually returns a boolean - true -  if adding the object actually changed the collection; false, if the collection is unchanged. 

Note- putting the message to add inside a System.out.println( ) displays true.

The reason for this is that some collection classes do not allow duplicates. For example a set is a collection that does NOT allow duplicates so, if you try to add an object to a set and the object is already present, then the add request is rejected. 

There are several add methods allowing adding elements under different conditions.

The get method

The get(int index) method returns the element at the specified position in the list. The index must be in the appropriate range: 0 < = index < = size( ) -1

 The return type of the get method is Object.

We need to cast the returned element back to the type of objects stored in the array list.

Casting = forced conversion of an object of one type to another type.

String s = (String) sList.get(0); //using a cast

<!-- ========== METHOD SUMMARY =========== --><!-- -->Wrapper Classes

Java Collection classes are containers for objects.  Java primitive types such as int, char, boolean etc. are NOT objects.  Java provides some classes that provide objects as ‘wrappers’ for the primitive types: Integer, Long, Float, Double, Short, Byte, Character, Boolean.

The class java.lang.Integer  can be used to ‘wrap’ an int value in an 'Object cloak'. 

  Integer intObj = new Integer(6);

This statement creates an object of class Integer. The attribute of an Integer object is the value it wraps. This value cannot be modified.  Class Integer does, however, provide some useful methods: Two that are used frequently are:

public static int parseInt(String s) 

//converts a string to an integer, 

public int intValue() 

//Returns the value of Integer object as an int.

There are two constructors. 

· One takes an integer as a parameter. 

· The other takes a string representation of an integer.

public Integer(int value)

public Integer(String s)

-------------------------------------------------------------------------------------------------------

The following program demonstrates an ArrayList of Integer objects:

import java.util.*;

public class IntegerList

{   public static void main (String args[])

  {

    ArrayList intList = new ArrayList(); 

    intList.add(new Integer(3));

    intList.add(new Integer(5));

    intList.add(new Integer(2));

    System.out.println("\nInteger List\n");

    System.out.print("[ ");

    for (int i = 0; i < intList.size(); i++)

      System.out.print(intList.get(i) + " ");

    System.out.println("]");

    intList.remove(new Integer(5));

    intList.remove(new Integer(11));

    for (int i = 1 ; i <= 20; i++)

      intList.add(new Integer(i));

    System.out.println("The list is of size " + intList.size());

    System.out.println("\nInteger List\n");

    System.out.print("[ ");

    for (int i = 0; i < intList.size(); i++)

      System.out.print(intList.get(i) + " ");

    System.out.println("]");

     //getting back int values

     Integer n = (Integer)intList.get(0); //using a cast

     int num = n.intValue();   //converting Integer to int value

   }

}    
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