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Generics 
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Generic Types in Java 

type variable (type parameter)

Format for a generic (parameterized) type and instantiation 

of a generic type 


Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley 

Using the Pair<T> class 
/** 
 * Illustrate the use of a generic type. 
 */ 
public class GenericsEx { 
    public static void main ( String args[] ) { 
        Pair<String> stringPair = new Pair<String>( "string", "Pair" ); 
        Pair<Integer> intPair = new   Pair<Integer>( 1, 2 ); 

        System.out.println( "intPair is: " + intPair ); 
        System.out.println( "stringPair is: " + stringPair ); 

        intPair.swapElements(); 
        System.out.println("\nAfter swapping elements, intPair is " + intPair); 

        intPair.setFirstElement( new Integer( -1 ) ); 
        stringPair.setSecondElement( "Generic types are useful" ); 

        System.out.println( "\nThe pairs after some resetting: " ); 
        System.out.println( "\tintPair is: " + intPair ); 
        System.out.println( "\tstringPair is: " + stringPair ); 
        Integer intElement1 = intPair.getFirstElement(); 
        String stringElement1 = stringPair.getFirstElement(); 

        System.out.println( "\nintElement1 is " + intElement1 + 
                     " and stringElement1 is " + stringElement1 ); 
    } 
} 

intPair is: < 1, 2 > 
stringPair is: < string, Pair > 
After swapping elements, intPair is < 2, 1 > 
The pairs after some resetting: 
intPair is: < -1, 1 > 
stringPair is: < string, Generic types are useful > 
intElement1 is -1 and stringElement1 is string 

Program Output:


stringPair can store a pair of String objects


intPair can store a pair of Integer objects


Specifying the type parameter
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The Pair<T> Class 
/** 
 * A pair consists of two elements of the same type, specified by type parameter T.  
 */ 
public class Pair<T> { 
    private T firstElement; 
    private T secondElement; 
    /** 
     * Construct an instance of a <tt>Pair</tt> initialized to the given elements. 
     * @param e1 the first element of this pair 
     * @param e2 the second element of this pair 
     * @throws NullPointerException if either <tt>e1</tt> or <tt>e2</tt> is <tt>null</tt>. 
     */ 
    public Pair( T e1, T e2 ) { 
       if ( ( e1 == null ) || ( e2 == null ) ) throw new NullPointerException(); 
       this.firstElement = e1; 
       this.secondElement = e2; 
   } 

   /** 
    * Return the value of the first element of this pair. 
    * @return the first element of this pair 
    */ 
   public T getFirstElement() { 
      return this.firstElement; 
   }  

  /** 
   * Swap the two elements. 
   */ 
  public void swapElements() { 
     T temp = this.firstElement; 
     this.firstElement = this.secondElement; 
     this.secondElement = temp; 
  } 
  . . . // other stuff 

The generic type T can be 
use to declare the type of 

• class variables,

• parameters, 

• return type

• local variables
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Generic Types and Erasure 

•  Erasure – the compiler will replace all 
occurrences in the class of type parameter with 
the upper bound of the formal type parameter



The default upper bound is the class Object
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Generics & Erasure: The Generic Class  

/** 
 * A pair consists of two elements of the same type. This class illustrates the 
 * definition of a generic type with type parameter <tt>T</tt>. 
 */ 
public class Pair { 
   private Object firstElement; 
   private Object secondElement; 

   /** 
    * Construct an instance of a <tt>Pair</tt> initialized to the given elements. 
    * @param e1 the first element of this pair 
    * @param e2 the second element of this pair 
    * @throws NullPointerException if either <tt>e1</tt> or <tt>e2</tt> is <tt>null</tt>. 
    */ 
   public Pair( Object e1, Object e2 ){ 
      if ( ( e1 == null ) || ( e2 == null ) ) 
          throw new NullPointerException(); 
      this.firstElement = e1; 
      this.secondElement = e2; 
} 
. . .  // more stuff goes here 

After erasure, the declaration Pair<Integer> intPair;  would class definition

for Pair would look like this. Note that the places where T appeared have been

replaced  with Integer’s upper bound, Object.
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Generic & Erasure: The Client Class  
/** 
 * Illustrate use of a generic type. The client class after erasure. 
 */ 
public class GenericsEx { 
    public static void main ( String args[] ) { 
        Pair stringPair = new Pair( "string", "Pair" ); 
        Pair intPair = new Pair( 1, 2 ); 

        System.out.println( "intPair is: " + intPair ); 
        System.out.println( "stringPair is: " + stringPair ); 

        intPair.swapElements(); 
        System.out.println("\nAfter swapping elements, intPair is " 
                            + intPair); 
        intPair.setFirstElement( new Integer( -1 ) ); 
        stringPair.setSecondElement( "Generic types are useful" ); 

        System.out.println( "\nThe pairs after some resetting: " ); 
        System.out.println( "\tintPair is: " + intPair ); 
        System.out.println( "\tstringPair is: " + stringPair ); 
        Integer intElement1 = (Integer)intPair.getFirstElement(); 
        String stringElement1 = (String)stringPair.getFirstElement(); 

        System.out.println( "\nintElement1 is " + intElement1 + 
                     " and stringElement1 is " + stringElement1 ); 
    } 
} 

Remember, the compiler 

takes care of doing 
erasure


All occurrences of the

formal type are removed


Type casts are need to

convert the Object 

references returned by

the get methods to their

respective types; the

compiler does this for

you!
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Enhanced Looping 

List<Integer> list = new 
LinkedList<Integer>();       	

for (Integer i : list) { ... }	
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Autoboxing/Auto-Unboxing 

 ArrayList<Integer> list = new ArrayList<Integer>();	
  list.add(0, 42);	
  int total = list.get(0);	



9/9/09 

4 

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley 

Enumerated Types 
public class Card {	
    public enum Rank { DEUCE, THREE, FOUR, FIVE, SIX,	
        SEVEN, EIGHT, NINE, TEN, JACK, QUEEN, KING, ACE }	

    public enum Suit { CLUBS, DIAMONDS, HEARTS, SPADES }	

    private final Rank rank;	
    private final Suit suit;	
    private Card(Rank rank, Suit suit) {	
        this.rank = rank;	
        this.suit = suit;	
    }	

    public Rank rank() { return rank; }	
    public Suit suit() { return suit; }	
    public String toString() { return rank + " of " + suit; }	

    private static final List<Card> protoDeck = new ArrayList<Card>();	

    // Initialize prototype deck	
    static {	
        for (Suit suit : Suit.values())	
            for (Rank rank : Rank.values())	
                protoDeck.add(new Card(rank, suit));	
    }	

    public static ArrayList<Card> newDeck() {	
        return new ArrayList<Card>(protoDeck); // Return copy of prototype deck	
    }	


