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- Java Tutorials

http://docs.oracle.com/javase/tutorial/java/gen
erics/index.htm|

Generic and raw types =
Generic methods =
Bounded types =
Wildcards =

DI'N AT NN D Y



http://docs.oracle.com/javase/tutorial/java/generics/index.html
http://docs.oracle.com/javase/tutorial/java/generics/index.html
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nitNnnN 1axn
public class MyStringPool extends HashSet<String>

Integer Tnn Xxinw nnosn oy Map
public interface IntegerKeyMap<V> extends Map<Integer, V>

P anx 019'0n 7Y ,9012 ;12K 72 1AV INY7 NIYONNN Nn'eN
public interface PayloadlList<E, P> extends List<E>

N'TNM-IT NN'YN
public class ArraylList2D<E> extends ArraylList<List<E>>
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public class Sets {

public static <T> Set<T> union(Set<T> sl1, Set<T> s2) {
Set<T> result = new HashSet<>(sl);

result.addAll(s2);
return result;
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Class.<T>method() *"v T 019'0 NI9O7 N1

public static void main(String[] args) {
Set<String> sl = new HashSet<>();
Set<String> s2 = new HashSet<>();
Sets.union(sl, s2);
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public static <T extends Comparable<T>> T max(Collection<T> coll) {
if (coll.isEmpty())
return null;
Iterator<T> i = coll.iterator();
T result = i.next();
while (i.hasNext()) {
Tt = i.next();
if (t.compareTo(result) > 0)
result = t;

} max-? TNl TV

return result;
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Super 7w 019'0-nNn XN Sub DX
Super[] 7w o19'0-NN XIn Sub[] T~
(Number n wnr' Integer ,n>'7) =

Integer[] intArr = new Integer[10];
Number[] numArr = intArr;

numArr[@] = 2.3 // throws ArrayStoreException
// type safety was compromised

D22 0'019'0 1227 101 X7 NT
List<Super> 7w o19'0-nn 12'x List<Sub> xnait? =

List<Integer> intlList = new ArraylList<Integer>();
List<Number> numList = intlList;

// cannot break type safety during compilation
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public class Stack<E> {

public Stack() {...}
public void push(E e) {...}

public E pop() {...}
public boolean isEmpty() {...}

qQ'0IN? N¥M)

public void pushAll(Collection<E> src) {
for (E e : src)
push(e);

?YIn'ma n'an nn
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public static void main(String[] args) {
Stack<Number> numberStack = new Stack<>();
v  numberStack.push(6);

Collection<Integer> integers = Arrays.aslList(1, 2, 3, 4);
X numberStack.pushAll(integers);

NX'AY NYTIN

The method pushAll (Collection<Number>) in the type Stack<Number>
is not applicable for the arguments (Collection<Integer>)

PANWN NYTIN NYaNn Nnn
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? extends E

pushAll 7 V%70 o19'0

nx11 “Collection of E” niyyna =

“Collection of some subtype of E”
public class Stack<E> {

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

for (E e : src)
push(e);

V770 019'0 7V |I'7V DON
mxy 7w o19'uo NN XN E
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popAll

popAll nx qroIn%? nx11 NYd
public class Stack<E> {

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

07017 Nn'ya
2NN TIP DY NN



NIP?N TI?

?N1770 TIPA WA W DRN

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

Collection<Object> objects = new HashSet<>();
numberStack.popAll(objects);

709 DA 0'KkNNn extend 2 win'wn oXRN




? super E

popAll 7 V77N 019'0

nx11 “Collection of E” nippna

“Collection of some supertype of E”
public class Stack<E> {

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

V7N 0I19'V 7V |INNN DON
Mmxyy 7w 019'0 NN NXIn E

14



get-put principal

PECS
Producer Extends Consumer Super

D'1IN] D'RIP DX CTWUND extends 1 IYNNWN
0'11N] 0'0'1ON DNX NYND super 1 ,N112N0N

D'VIV DNN WX wildcards 2 iwvnnwn N1 n1anYy
DNV NN

Src nInwnnn nlim o'xIp pushAll a
dst nanwn? 01N n'o'1on popAll a
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MaxX NX YThn |NA)

public static <T extends Comparable<T>> T max(Collection<T> coll) {}

. NIP7NNN NN

public class Employee implements Comparable<Employee> {..}
public class Manager extends Employee {..}

TN

wnnn X7 Manager
Comparable<Manager>

Collection<Manager> coll = ..;

X Manager e = max(coll);
X Employee e = Max.<Employee>max(coll);

-n 'N7 [N XY
Collection<Manager>
Collection<Employee>-
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PECS n |npy '97 max NX wTNn |N1)

?7190 IX DX DX

public static <T extends Comparable<T>> T max(
Collection<T> coll) {

if (coll.isEmpty())
[ ?{190 IX DX DXN

return null;

Iterator<T> 1 = coll.iterator();

return result;
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max -7 N1TN]

PECS n |npy '97 max NX wTNn |N1)

;4£222;”//’p1x

public static <T extends Comparable<? super T>> T max(
Collection<? extends T> coll) {

if (coll.isEmpty())
[ 790

return null;

Iterator<T> 1 = coll.iterator();

return result;
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public static <T extends Comparable<? super T>> T max(
Collection<? extends T> coll) {
if (coll.isEmpty())
return null;
Iterator<? extends T> i = coll.iterator();

return result;
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Unbounded Wildcard

'TI'MNN OI9'VN 1NN 127 NOIX X7 IXK D'WTI' N7WD
collection n nian 2y NI7v190 NIY19 ,XNAIT? =
(shuffle, rotate, ...)

public static int numberOfElementsInCommon(Set<?> sl1, Set<?> s2) {
int result = 0;

for (Object o : s1) {

if (s2.contains(o))
result++;

}

return result;

20
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q0n19 72 Collection -7 vp'aIx 75 groIN? N1
- (raw) M
InIva N7

19701 ,Collection<?> 7 propraIx q'oin? [N N7
null n yin =
N'X7'9NIP NN'AY =
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new ArraylList<T>()
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List<Tree> treelList = new ArraylList<>();
?treelList-7 nnwn Niwy? N1 0'RaN N 17'K7 NIRY

List<AppleTree> 12 = treelist (casting)
ArrayList<Tree> 13 = treelist
LinkedList<Tree> 14 = treelist
Collection<Tree> 15 = treelList

List<Plant> 11 = treeList 2 AN NIWYY N9 Plant

AppleTree

List<? extends Plant> 16 = treelList
List<? extends Tree> 17 = treelist
List<? super Tree> 18 = treelist
List<? super Plant> 19 = treelList

Fo

?<T extends Tree> DI 1_>>

Collection<?> 110 = treeList‘;gﬁgzzfi,/,,/’

Collection<T> 111 = treelList
v (3 Collection<? super T> 112 = treeList 24
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