Generics
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Generic Types in Java

rtype variable (type parameter)
air< T > type declaration
_Eforma\ type parameter list
generic (parameterized) type

public class

actual typetomap to T
> intPair; type instantiation
ctual type list

Pair< Integer

Format for a generic (parameterized) type and instantiation
of a generic type
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Using the Pair<T> class

public class G
ublic

stringPair can store a pair of St ring objects

| intPair can store a pair of Integer objects

stem.out princln( "incPair is nteair )
gPair is stringrair )
wapElenents )
m.0ut printin (\nAfter suapping elements, intPair intpain);

intElenentl +
stringElenentl )

' Pméram Omém

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 typ
intElementl is -1 and stringElementl is string

s are useful
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The Pair<T> Class

two elements of the same type,

type pa

initialized to the given elements.

F
er <tt>el/tt> or <tt>e2</tt> is <tt>null</tt>

aull ) ) throw new NullPointerSxception();

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

"2 swap the two elenents * class variables,
o vapELenents * parameters,
b * return type

e e * 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

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.

£ two elemes
generic tyr

public class Pair
private Object firstElement;
private Object secondElement;

ized to the given elements.

Object =1, Object 2 )
null ) (1 ( ez

new NullPointerExc

thi Element = el;

dElement = e2;

// more stuff goes here
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Generic & Erasure: The Client Class

T

strate use of a generic type. The client class after erasure.

/

public class Gen x
public static void main ( String args(] ) Al
Pair stringPair = new Pair( "string", "Pair" ); fon

Pair intPair = new Pair( 1, 2 );

ccurrences of the
type arc 10

tem.out.println( "intPair is: " + intPair );
System.out.println( "stringPair is: " + stringPair );
ir.swapElements () ; :
oot printIn (\nafter suapping elenents, inteair is v |Remember, the compiler
+ intPair); takes care of doing
air.setFirstElement ( new Integer( -1 ) erasure
setSecondElement ( "Generic types are useful" );

s after some resetcings v ); | 1YPe casts are need to
System.out.println( "\tintPair is: " + intPair ); convert the Object

System.out.println( "\tstri : "+ stringPair ); ces
Integer intElementl = (Integer)intPair.getFirstElement (); references returned by
.getFi

tem.out.println( "\nThe pa

String 1 = (String) i ); [the get methods to their
tem.out.println( "\nintElementl is " + intElementl + respective lypcs;.lhc
" and stringElementl is " + stringElementl ); compiler does this for
! you!
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Enhanced Looping

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

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

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

ublic static Arraylist<Card> newDeck() {
Fd st Betlishinep

pub’
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Relirn copy of prototype deck
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