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new String[10];
as;

String[] as
Object[] ao
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List<String> 1ls = new ArrayList<String>(10);
List<Object> lo = 1s;
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Sub[] sub = ...
Super[] sup = sub;
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List<T1> sub
List<T2> sup

new ArrayList<T1>() ;
sub;
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static void printCollection (Collection<Object> c) {
for (Object o : c¢)
System.out.println (o) ;
}
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public static void main(String[] args) {
List<String> 1ls = new ArrayList<String>() ;
// populate list

){ printCollection(1ls);,

}
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Collection<?> - collection of unkown
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static void printCollection(Collection<?> c) {
for (Object o : c¢)
System.out.println (o) ;



Unbounded Wildcard

static void printCollection(Collection<?> c) {
for (Object o : c¢)

Sys tem%ud;\println (o) ;
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Collection<?> ls = new ArrayList<String>() ;
XC.add(new Object())
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collection 7w ni1an 7y NI%V19N NILY7119 ,XNAIT?
(shuffle, rotate, ...)

static int numberOfElementsInCommon (Set<?> sl, Set<?> s2)
{

int result = 0;
for (Object o : sl) {
if (s2.contains(0))
result++;

}

return result;
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public class Stack<E> {
public Stack() {...}
public void push(E e) {...}
public E pop() {...}
public boolean isEmpty () {...}
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public void pushAll (Collection<E> src) {
for (E e : src)
push (e) ;
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Stack<Number> numberStack = new Stack<Number> () ;
Collection<Integer> integers = ...
numberStack.pushAll (integers) ;
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The method pushAll (Collection<Number>) in the type Stack<Number>
is not applicable for the arguments (Collection<Integer>)
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pushAll 7 070 o19'0
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“Collection of some subtype of E”

public class Stack<E> {
public void pushAll (Collection<? extends E> src) ({

for (E e : src)
push (e) ;
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popAll
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public class Stack<E> {

public void popAll (Collection<E> dst) ({
while (!'isEmpty())
dst.add (pop()) ;

?0'N7'11 Nn'ya
?NIP70 TR OY NN



NIZ7N TIj7

?NIE70 TIpa N W DRN

Stack<Number> numberStack = new Stack<Number> () ;
Object o = numberStack.pop() ;

Collection<Object> objects = ...
numberStack.pop2All (objects) ;

709 DA 0'RNN extend 2 win'win DXN



? super E
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n¥11 “Collection of E” nij7na
“Collection of some supertype of E”

public class Stack<E> {
public void popAll (Collection<? super E> dst) {

while ('!'isEmpty())
dst.add (pop()) ;
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get-put principal*
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*  “Java Generics and Collections” by Naftalin and Wadler
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Demystifying Enums

Enums are just syntactic sugar

We could emulate an Enum with a class
This is what the compiler does

public enum Operation {
PLUS("+") { public double apply(double x, double y) {return x + y;} },
MINUS("-") { public double apply(double x, double y) {return x - y;} },
TIMES ("*") { public double apply(double x, double y) {return x * y;} },
DIVIDE("/") { public double apply(double x, double y) {return x / y;} };

private final String symbol;

Operation (String symbol) { this.symbol = symbol; }
public String toString() { return symbol; }

public abstract double apply(double x, double y);
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Disassembling Operation

public abstract class Operation extends Enum ({
private Operation(String s, int i, String symbol) ({
super (s, 1i);
this.symbol = symbol;

public static Operation[] wvalues() ({
Operation aoperation|[];
int i;
Operation aoperationl]|[];
System.arraycopy (aoperation = ENUMSVALUES, O,
aoperationl = new Operation[i = aoperation.length], 0, i),
return aoperationl;

}

See the code on the course site.
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