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package java.lang;

public class Object {
public final native Class<?> getClass() ;

public native int hashCode() ;
public boolean equals(Object obj) {

return (this == obj);

protected native Object clone() throws CloneNotSupportedException;

public String toString() ({
return getClass () .getName() + "Q@" +
Integer. toHexString (hashCode()) ;
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public class Name ({

public static void main(String[] args) ({

Name namel = new Name ("'Mickey'", "Mouse");
Name name2 = new Name ("'Mickey'", "Mouse");
System.out.println(namel.equals (name2)) ; false

List<Name> names = new ArrayList<Name>() ;
names.add (namel) ;
System.out.println(names.contains (name2)) ;| false
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public class Object {

public boolean equals (Object obj) ({

return (this

}

== obj) ;
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true N'TN' x.equals (x)
"on'o

true N'TN' y.equals (x) N"nX true V'TN' x.equals(y)
0TI

true N'TNn y.equals(z) DiAl true N'TNn x.equals(y) DX
x.equals (z) ™X
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null 7 axnwn
false 'TNN TNN x.equals (null)
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public boolean equals (Object obj) ({

if (this == obj) 'N2IN LFMAINT Y'AXN 'K VINIARD D INTIL .1

return true;

null N'®x VINIAINND D INTI .2

if (obj == null)
return false;

if (getClass() '= obj.getClass()))
return false;

VINIAINAD D IXTI .3
oI19'VNN XIN
ANIIUAY? D'NNNN

Name other = (Name) obj; [1220 019'0Y7 VINIAIXN NX NN .4

return first.equals (other.first) &&
last.equals (other.last) ;

'NDNN VPMAINA NTYT? OXIN VINIANA AT ATYY 17T ,""NIynwn” ATV D% .5
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public boolean equals (Name name) ({
return first.equals (other.first) &&
last.equals (other.last) ;

nonyn X7x (overriding) noMT NN IT
(overloading)

N'van NX Mo @Override 2 win'y
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public class Name ({
éééerride public equals (Object obj) {
}
public static void main(String[] args) ({

Name namel = new Name ('Mickey'", "Mouse");
Name name2 = new Name ('Mickey'", "Mouse");

System.out.println (namel.equals (name2)) ; true ooTI*

List<Name> names = new ArrayList<Name>() ;
names .add (namel) ;

System.out.println (names.contains (name2)) ; true ooTI*
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public class Name ({
@Override public equals (Object obj) ({
}

public static void main(String[] args) ({
Name namel = new Name ('Mickey'", "Mouse");
Name name2 = new Name ('Mickey'", "Mouse");

System.out.println (namel.equals (name2)) ; true ooTI*

Set<Name> names = new HashSet<Name> () ;
names.add (namel) ;

System.out.println(names.contains (name2)) ; false ooTI*
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NINWN OX X7X ,N¥" NNIRD NIRNPZN 72 712V )W MR 2'TNN
N77NnNn 7w equals NXNIYNa win'waw yT'n
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A'tnn hashCode T8 equals naT1an '97 DY D'VP"AIR Y DX
DAY NNT Y
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hashCode v nvuam X% equals '97 D'y DI'X D'OP"AIX "YW DX
DY DD V'TAN

D'00IANN DN AN 7W DWINY 19W7 071D DY 0DV NITNN
(HashMap 1 HashSet ,xna11%) hashing 7y
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@Override public int hashCode () {

return 31 * first.hashCode() + last.hashCode() ;
}

N'N' DIV D'VR"AIR?Y D hash "7 171Thwn
niIY hash 7y

(17> wnn% X7 071W7) AN yNan 'pinn wimmn

@Override public int hashCode () {
return 42;

}
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hashCode 1 equals

XIXN7 [N Source V15N =
Generate hashCode() and equals()
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String[] as

= new String[10];
Object[] ao = as;

T

List<String> 1ls
List<Object> lo

new ArrayList<String>(10) ;
1s;
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XIn Sub[] T~ Super 7w o19'0-NNn XN Sub DX
Super[] 7w o19'0-nn

Sub[] sub = ...
Super[] sup = sub;

D'OINX"I ON 0'a 0O'019'VD

D'OI9'VN |'2,NNAIT? , TR DIY 0'0I19'0 T2 1 T1 DX
-'NN 7¥ on' 0*pnn X7 List<T2> 1 List<T1>
T2 1 T1 P2 0"pnn N7 ON' DX DA D'0I9'V

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) ;
}

?907119D List<String> n'¥7119% 1'ayn? [N oxn

public static void main(String[] args) {
List<String> 1ls = new ArrayList<String>() ;
// populate list

){ printCollection(1ls);,

}

"o19'0 723" 7w collection 7apnw n'y7a19 NX)
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‘NIN D'90INN 7D 7w 7un 0190
Collection<?> - collection of unkown

70107 D'RNN 1QY DR 0I19'VY qOIX INT

nia'on wildcard type X171 baxn 7w 019'0n
NN

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

qQ'0IN? N¥M

public void pushAll (Collection<E> src) {

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

?YIin'na n'van nn
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Unbounded Wildcard

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

Sys tem%ud;\println (o) ;

Object -2 nn™x on"na%1 oAk XN 7210 TN

Collection<?> ls = new ArrayList<String>() ;
X c.add (new Object()) ;

.0'VINIX 9'oINYT [N" X7 C HOINA DMANN OI9'V AN D'WTI' NNV [II'dN
72N ,Naxn 7w 019'0-NNN NI'fn'7 AN add-7? ALVNYD V"AYIY VPMIAIN D
AN OI19'V 1NN D'YTI' M'N

null xix TN 2NN
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Stack<Number> numberStack = new Stack<Number> () ;
Collection<Integer> integers = ...
numberStack.pushAll (integers) ;

NX'AY NYTIN

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

?OXWN NYTIN NYaNn Nnn
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pushAll 7 070 o19'0

nx11 “Collection of E” nij7na
“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'V 7V |I'7V DON
Xy 7w 019'0 NN NN E
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popAll nx q'oin% nx11 Nyd

public class Stack<E> {

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

?0'N7'11 Nn'ya
?NIP70 TR OY NN
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Stack<Number> numberStack = new Stack<Number> () ;
Object o = numberStack.pop()

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

?N9 DA 0'RNN extend 2 win'win DXN
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PopAll 7 V770 o19'0

nx11 “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()) ;

V7N 0I19'V 7V |INNN DON
Inxy 7w o19'v NN NN E
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get-put principal*

D'1IN] D'KIZ DNX TWUND extends 1 IYNNYN
011N 0'0'10N DNX TWKD super 1 ,11aNN

D'YI1YV DNX YWD wildcards a2 iwvnnwn X1 n1an%
DN"Y NN

Src NINYNNn 01N o'RI pushAll a
dst nxnwn%7 nina n'o*on popAll a

* “Java Generics and Collections” by Naftalin and Wadler
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‘wildcards 7w n*a10 nwi17v
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? extends T .2
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? super T .3
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