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public class Animal ({
public static void hide () {
System. out. format ("The hide method in Animal.%n") ;

}
public void override () {
System. out. format ("The override method in Animal.%n") ;

}
}

public class Cat extends Animal {
public static void hide() {
System. out. format ("The hide method in Cat.%n");

}
public void override () {
System. out. format ("The override method in Cat.%n");

}
}

public class Client{
public static void main (String[] args) ({
Cat myCat = new Cat();
Animal myAnimal = myCat;
//myAnimal .hide () ; //BAD STYLE
Animal. hide() ; //Better! 20971 NN

myAnimal.override() ;

) The hide method in Animal.
Java novn | The override method in Cat.
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo () {
priv();
pub () ;

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test ({

public static void main(String[] args) {

Base b = new Sub() ;
ot m
} ° (o] (@)

priv in Base
pub in Sub
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo() { 4 this.priv() 7 N7 NP priv() 7 mmp\
this. priv(); y'axn 'Y OPMAIR? KIn DA y1ayn this y'axynn
this. pub() ; — Base T'nN XIn this 7w 'vvon o19'vn 72X ,b
} \ STI70 M) DAY N7 nnn 7w o19'0N

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test ({

NN N1Y1 DNI
'0VON 0I9'VLN
?Sub 7 b v

public static void main(String[] args) {
Base Sub b = new Sub();
b.foo(); o O (:)

priv in Base
pub in Sub
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Base n1ona xin foo N2 this 7w 'ovon o019'unY YI1dNYA

Aw N1 Nyd .Base xX71 Sub xin this 7w 'ovon od'onw n7"wa N
g() owa n1anio NN W Sub

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }
public void g() { System.out.println("g in Sub"); }

N'X7'on1P N1aY7 Wik Base ni77nna foo() 7w Nt winm i

public class Base ({
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }
public void foo () {

| this. g();

this. priv () ;
this. pub () ; 7w o19'0n T'nN KIN this 7w 'vvon oI1v'vN :Nd'T
STI70 2IMD DAY nz7nnn

]

}

|]am> N1 Base 2 o'kyni X7w o'nin'w Base 2 this 7y 7'won% 020! nn i

Inpran X7
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public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo () {

this. priv();
this. pub() ;

}

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test ({

public static void main(String[] args) {

Sub s = new Sub();

s.foo() ; 7 IN'NY INN?*b.foo () DAl s.foo () MID
ia:e 1;)= new Sub(); .Sub 7w pub 7 1 Base 1w priv
. OO M
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?2Sub v priv() 7 xNpE7 o1 X

:(n7wn nanio foo() N7 gron) xan |91xa Sub nx DTVI DX

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }
public void foo () {
this. priv () ;
this. pub () ;
}

}

Sub s = new Sub(); :N2N TIPN DX YN NYD DX
s.foo();

AT 019'07 DXNNA 0'wAa1 371 public x'n foo ' ,Sub v foo() XMpnw nx)

.S Yraxnn 7w nxMn

.Sub xin (Sub n77nna) 1Ith nwTNN foo JINa this 7w 'vvon oI1v'VN

NIj7'N 173 this yraxnn 7w '0von 019'0N '97 KP'N RN D71 private K priv
019'0N '97 NK7 X'N D Sub 7w pub X 7' LD MD .Sub 7w priv nrxadN
(Sub xInw) this 7w maTh

Java nowa 1 n1IN 8
2N 7N NV'ONMIN




'O00 W'l NN  NITY

N'UVO NIX] NYXINN NITY? NIION"NN 7w N'X7'9nI DA

NZ7NN2 0P D' AT DY NTY OX DA NTY Y TAaN7 N7 nwAr np'7nn
(ANX 019'0 IX OI9'V INIXN) 0'02N

public class Base {
public int i = 5;

public class Test ({

} public static void main(String[] args) {
Base bb = new Base() ;
Sub ss = new Sub();

public class Sub extends Base { Base bs = new Sub();

public String i = "five";
} System.out.println(bb.1i),
System.out.println(ss.i);,
System.out.println(bs.i),

five } ?09T1* NN
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public class Base { public class Test {
public int i = 5;

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

Base bb = new Base() ;

Sub ss = new Sub() ;

Base bs = new Sub() ;

public class Sub extends Base ({

SESE Bemling) ob 8 el System.out.println(bb.i) ;

System.out.println(ss.i);
System.out.println(bs.i),

}

2un? amd% 701 base 7w i 7 bs 1nn yan% 1
System.out.println(((Sub)bs) .1i) ;

.Sub 7 Down-casting |x> n'wy <-- “five” :09TI' TNI

...0ANQT7 N0 DN AT DT 2 e Ty .Sub np'7nna public int §rman% anr ynan nnypnn

™ IT ©ivI'y nlp"mrn DY INIX "7V NITY N'TaN 72X -n;7on
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D'0I9'V N{j70N

NINXN 72V ANN7 N1 ,0M"oNn 0PN — NNonn
n 7NN 0" .MINn NINYN 7Y '00OoN 0I9'LN
Java 10

List<String> cities = List.of("Brussels", "Cardiff",
"Cambridge");

Map<String, Integer> citiesPopulation
= Map.ofEntries(Map.entry("Brussels"”, 1 139 000),
Map.entry("Cardiff", 341 000));
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D'0I9'V N{j70N

NINXN 72V ANN7 N1 ,0M"oNn 0PN — NNonn
n 7NN 0" .MINn NINYN 7Y '00OoN 0I9'LN
Java 10

var cities = List.of("Brussels", "Cardiff",
"Cambridge");

var citiesPopulation
= Map.ofEntries(Map.entry("Brussels"”, 1 139 000),
Map.entry("Cardiff", 341 000));
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NI72an - D'0I9'L N7ON

DAY D"'PY DINWN 1AV 71 var 2 ynnwnt [N
NINYUNN 7V DNNYAn 9 72INnx

var 1i;
N'N'Y D 7NNIRNA NI MY var o019'on NINwn
:019'0UN NX 7INNKNN ?'0N7 N1

var 1
var j

null;
(String x) -> x.length();

var 019'0on n'¥paIo97 N0VN1S V'TANT [N X7
(?7n9)
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NINYNN 7¢ 2INNIKN '97 Y371 019'0N
var 1lst = new PolarPoint(..); //1lst is of type PolarPoint

.22 1UNT97 NAXND vVar 2 YNnNYn? [N N7

List<var> i = new ArraylList<String>();

72X ,0'M121 D'OI9'V 7'ava var 2 Wnnwn? N p
NN

var strArrList = new ArraylList<String>();
//strArrList is of type ArraylList<String>

var objArrList = new ArraylList<>();
//objArrList is of type ArraylList<Object>

Java nova 1 n1dIN 15
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NIMA NIF7NN X77 D'YIY An

Java a 0'o19'uv 1NN wiN'y? DINYDYN NINNAITY NNN
1.5 Java 197 021N1 2N wIn'vin XN

D'0I9'V] WNNWN? n'n N1 X7 1.5 007 Tvw |1I'n
D'ANNY N1N7 NIMB0oN 'AND 1X7X1 ,(generics) 0770
Object 17> nia n'7%2On np7nninn on

,NI0NN 112V NZ7NN IN/1 PwIn MDY 0'YN D N
D1 ,NITNNN 7 110NN ,0'M%Y 7w NoNN 1IX'7 TWONNY
Generics 2 win'w X749
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interface Stack {
public Object top ();
public void push(Object t);
public void pop();
public boolean empty();
public boolean full();
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OIYO N110NN vinn

public class FixedCapacityStack implements Stack{

private Object [] content;
private int capacity;
private int topIndex;

public FixedCapacityStack(int capacity){
content = new Object|[capacity];
this.capacity = capacity;
topIndex = -1;

)

public Object top () {
return content[topIndex];

}
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OIYO N110NN vinn

public void push(Object t) {
content[++topIndex] = t;

h

public void pop() {
topIndex--;

h

public boolean empty() {
return (topIndex < 0);

)

public boolean full() {
return (topIndex >= capacity - 1) ;

)
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?T1'20NN2 UNNwi 'N

NITNNN 7¢ 10NN D'YNY N
Stack s = new FixedCapacityStack(5);
s.push(""hello");
String t1 = s.top(); // compilation error
String t2 = (String) s.top(); //ok

ININA DN N0NNY7 0'01DMN D'MANN 7OW XTH7 NNDNNA NINNN]
S2wor Casting n NNk L, (NITNNN |XJ) 019'0

Stack s = new FixedCapacityStack(5);

s.push(""hello");

s.push(new Integer(4));

s.push(new PolarPoint(3,2));

String t2 = (String) s.top(); / /compilation ok. Runtime Error !
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227 YT TAX? '72 TIp2 TN W'Y AWOKXYT TV 077500 [12a1n
QXY 7¥ 'OXVON 0I19'LN

019'0UN NION"NN NNWA *T' 72V Yy¥ann TI7a TN wim'y ,n77n 72
OI9'0N NX ITNYWTZ T 'R VA1 INIKNA ;770 ANI' ANK 019'07 TNX
NINN 72 IpPnn 'uRLOoN

ANIXA NIPTAIY ,NNNN )IX VIINT RN N77000 T'oN

oN' 'l N775NN (122110 2 N'YPRIVI'RN 7722 0'DANON D1'MIYN 72X
(is-a-n on') nwIINn
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FCStack<Something> ni77mn ninnn 75 X nonn Y7"onipn
FCStack<Object> nxyva x'nw (N770m x7) n7'a1 nnX np'7nnY

7V NN TIRT 9'om Y7''onipn ,N775n np7nnl wnnunv Tipa
String 7un% ,'9'x'o0n 019'07 Object-n NnmMwn Y¥a7 NIn

7V V'TIN X7 D71V71 NN TN DNNNY XTI 1779n1n
:ClassCastError

String t = (String) s.top():

'WIN'Y XIN XN 7'onIipnw Tipnn gnna (T) 272mn o1o'on ,ni»
NP'NN X171 170NN ;NN?7'oNIR T2 0'019'0 NI'PN NI TA7
(erasure)
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RIER

KRR

Stack <String> ss = new FCStack <String> (5);
ss.push ("The letter A");

ss.push (new Integer(3))

String t = ss.top();// same as: (String)ss.top(),

NN NIX TV 'R N'10NN2 NI2m nirn? N7 nirnnn Y I'oN

Stack <Rectangle> sr = new FCStack <Rectangle>(5) ;

Rectangle rr = new Rectangle(...)
Rectangle rc = new ColoredRectangle(...)
ColoredRectangle cc = new ColoredRectangle(...)

sr.push (rr) ;
sr.push (rc) ;
sr.push (cc) ;

Java nowa 1 n1dIN
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IS-a oNn'l N7'7On

Stack <String> ts new FCStack <String> (95);
Stack <Object> to = new FCStack <Object> (5);
to = ts;

ts.push ("The letter A");

ts.push (new Integer(3));

to.push (new Integer(3));

K = X Bl

FCStack<Object> 7w 110 N'X FCStack<String> :mjpon
121 72X "2A'URIVI'R K7 DT
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D'DIYN] I1S-a oNnt

?0'0p"AIR 7¥ 1Wwn? NITNNn 7w vn 1 is-a on' DYPNN DRN

String [] strArr
Object [] objArr

new String[5];
strArr;

7w wn? yaaxn objArr .Ta%1 nMrann n2'nan NN T NN
XM AT NXRAYT? DN DAY UIn'Y |3'7I LNITINNN
objArr[@] = 12; // throws ArrayStoreException

XM AT DXRAYTZ NNIIA X ,N79077NNn X' DA NXAN NNYNN
Object[] objArry = new Object[1];
String[] strArr = (String[]) objArry; // throws ClassCastException

Java nowv 7w Mipnn 1'ann2 IT NX¥19 0DNIOo 0'7701n D019V WIN'YUN
.N'Y7'90170 27w 12D 7R DN NI
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N'7'70INn 0'DOYN

X7 72N, 019'0 DY WN 'Tan? N7 NOWoOKNn Java
:NXM [NT2 0'0I9'0N NP'NN 7721 ,NTD YN X7 TWONN

public class Test<T>{

EZ[ T[] arr;

public Test(){

% arr = new T[10];
} >0
}

YN X" T Nty
N'N 72N ,"12 019'Un

[122002 win'Y nw1y
I"'7vw Reflection xyjmw
01172 2T X7

\

>"T12 .Java a n0'™yn oy "'nnThon X7Y 0'775In 0'oIo'v
D'O0IX DY TIAY71,0'772I1 0'DVNA YIN'YN yan'ta? ymnmimn
JINT DIPN2 0'7'701n
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(raw types) 0'X1 0'0I9'V

YIN'Y TWOKR? TIX NN 271 ,aNIKN DNXR'AT o n%70nn |1n2ain
NI7750 2 'RY [ TI7n DA NIMUVNIS NIZ7NN]

class FCStack <T> implements Stack <T> {..}

Stack <String> vs = new FCStack <String>() ;

Stack raw = new FCStack(),; //What about T?

raw = vs,; // ok

VS = raw,; //"unckecked" compiler warning

70 1T) "pfvn 71222 97nm o19'un 21VND LK1 019'V WIN'WA
(Object
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D'NYN XIN 7170

MUNION OI9'VN YAI' NINNY PYINN IX NF7NNN 7w DY XIN [I'7Y 7122

D'MXY 7V n71v9 75 yx¥a? N1 X7 Object xin "7y 71220 CYwUNO
12N 0I19'VUNN

ANK [I'7V 7122 7907 [N" ™22 019'0 NTANA LD 7V

ININ2 DYTANN D'NN'YA NN NR7NNN 9122 UNNWNT? QIWONN 12T
NNN2 NIX X77 1117 7122

public class SortedSetImplementation<T extends Comparable> {

T elem] = ...

T elem2 = ...

eleml.compareTo( elem2) ....

expectComparable(eleml); //eleml is indeed Comparable

Java nowa 1 n1dIN
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112 Comparable

‘M"Yl NIn raw Xinw Comparable 2 win'w

Comparable D1'X DN 72X Comparable DNN TNX 7DW D'MXY 1Y IDN' =
Integer -I String :7wn7 ,n17 N1

N'M1AN N0N'AN NKX 9TV] INIXR

public class MyClass implements Comparable{
public int compareTo(Object other) {

}

public class MyClass implements Comparable<MyClass> {
public int compareTo(MyClass other) {

\

VXanv NNy n'yoonl ,ONXVY7 NXRIYN "N NMMXYY np'mn D"TAN NIXT NIX2
NXIHYNN NX

710V1 X7) Ja10n NI' nWY1 0T N N7 7 nnt arign NNYOX 0'¥N OX
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NI'nrin

I'N DX NT2 ,A'NNA (12220 NIYXAX] Twnimn 07700 nux'aaw 9722
019'0N NVNI97 DT

019'0UN DXV [ ['N2AN7 AYWON 'K NX¥M N1 NI
,FCStack<Integer> 019'Un DXV |'AI FCStack<String>
N77NN NNIXN DNIYYW NIRT] XM N1 ,019]1

7w niNnn 7y,(instanceof) NE7Nn7 ND"YW N7*TA 7Y V'OWUN 0T
static D'Mionn NITY 7u1,0'770IM DMyy

2AN170 ,019'0 VNI 'O 7Y 'KI1AT7 RKNP7 NNWON VIIN N7
<T> void m(T x) { Ty = new T(); ...} // illegal

..n1TN NAN TIY U
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° ° ° ° . ° ° :w-rnn
public static void printList(List list) {

for(int i=0, n=list.size(); 1 < n; i++) {
if (i %2 ==20) {
System.out.println(list.get(1));
}
}

} 2770310 019'07 List NX MW N'X7'9N17 NNNTNN YIn'n7 * 1)

public static void printList(List<Object> list) {
for(int i=0, n=list.size(); 1 < n; i++) {
if (i %2 ==20) {
System.out.println(list.get(1));

}
} List<String> NNY7 1'ayn? [N X7 ,110 X7
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public static void printList(List<?> list) {
for(int i=0, n=list.size(); i < n; i++) {
if (1% 2 ==0) {
Object obj = list.get(i);
System.out.println(obj);

Java nowa 1 n1dIN
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:NNYA 1ND,|1I'"7Y DoN 7907 W' Nn'wIN NN 7y NIy yxa? onw m

public static double sumPerimiters(List<? extends IShape> list) {
double total = 0.0;
for(IShape n : list)
total += n.perimeter();
return total;

}
,IShape nx a'nnn o19'v XN list 7w M1an 019'0N ;N TANN NIvNWN
|2m> myxy IShape 9715
J1IANN7 TNIM 2NN INT .0'PwIN 1Ay 0 extends 2 win'w7 17 m'y =
List<IShape> shapes = ... TN WIN'y

List<Circle> circles = ...

List<Triangle> triangles = ...

double shapesPerimeterSum = sumPerimiters(shapes);
double circlesPerimeterSum = sumPerimiters(circles);

double trianglesPerimeterSum =sumPerimiters(triangles);
Java nowa 1 NN
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0INNhNH b'aon Da YW

public static boolean addItem(List<? super ColoredRectangle> 1lst,
ColoredRectangle item) {
return lst.add(item);

¥

o19'0 IX ColoredRectangle xin list nn'wan 7w Maan 019'0N Nivnwnn
.2'nn ColoredRectangle mixw

. NN'YI vIn'
List<ColoredRectangle> cRectangles=...; nida win'y

List<Rectangle> rectangles=...;
List<Object> objects=...;
ColoredRectangle cRect=...;
addItem(cRectangles, cRect);
addItem(rectangles, cRect);
addItem(objects, cRect);

Java nowa 1 n1dIN
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super vs. extends

List<T super MyClass>

gi}-—-—-€> MyClass

List<T extends MyClass> \%:)

Java nowa 1 n1dIN
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771 X71,TTI2 DIN'Y 11AY M3 019'0 ' TAN7 N1

public class Test{ -n|7l7nnl7

public static void main(String[] args){
List<Integer> intlLst = Arrays.asList(1,2,3);
List<String> strLst = Arrays.asList("a", "b", "c");
int firstInt = getFirstItem(intlLst);

X . . 7on getFirstItem nn'wn
String firstStr = getFirstItem(strLst);

.<T>m110un1o
} Vap' M1an 0N1on 7w DY
,7UNY NN'Y7 ARNpn Nt
List<String> nwiwnd

/* |
* @pre list.size() > © 72y T7!’Dﬁv,ggnj93
* / String
public static <T> T getFirstItem(List<T> list){
return list.get(0);
}
}
Java nowa 1 n1dIN 38
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272127 NNT NP9 7Y N22 20NTD DRN

,7722 72N ,NNT NIANINA [DN'N O'NMYIoON DN =
12N 0I19'VN 7Y VIA'P TYWONN M1 NUNI9] WIN'Y
TAX DI7AN NI 12 WIn'l

public <T> void f1(List<T> list) {

1 } list.add(list.get(0)); T elem = list.get(0);
list.add(elem);

public void f2(List<?> list) {

} list.add(list.get(Q)); Object elem = list.get(@);
list.add(elem);

Java nova 1 n1dIN 39
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?D0'NT 0O'N2N D'NN'YN DXN
Public static <T> void f1(List<T> 11, List<T> 12) { }

Public static void f2(List<?> 11, List<?> 12) {}

public static void main(String[] args) {
List<String> 11 = null;
List<Integer> 12 = null;

X| f1(11, 12);

M f2(11, 12);

Java nowa 1 n1dIN
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public class MyType<E>{

class Inner{}
static class Nested{}

public static void main(String[] args) {
MyType mt; //warning: MyType is a raw type
MyType.Inner inn; //warning: MyType.Inner is a raw type
MyType.Nested nest; //no warning, not a parametrized type
MyType<Object> mtl; //no warning
MyType<?> mt2; //no warning, ? is OK for a type

MyType<String> mtstr = new MyType<String>();
mt2 = mtstr; //0OK

MyType<Integer> mtint = new MyType<Integer>();
mt2 = mtint; //OK
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List names = new ArraylList(); //warning: raw type
names.add("Kyle");

names.add("Eric");

names.add(Boolean.FALSE);

for (Object o : names){
: : . NN'AYN 1712
String s = (String)o; e
System.out.println(s.toUpperCase()); | <7207 N1
} Ny Nt X%
//throws ClassCastException
// java.lang.Boolean cannot be cast to Jw

List<String> names = new ArraylList<>();
names.add("Kyle");

names.add("Eric");

names.add(Boolean.FALSE); //compilation error!
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<Object> n naiw Raw

public static void main(String[] args){
List<String> strlLst = new ArraylList<>();
appendNewObject(strLst); //compilation error!

public static void appendNewObject(List<Object> 1st){
lst.add(new Object());
}

nN'n appendNewObject n'¥7119n DX NMIp N'N NN
?X1 List n7apn

J
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(wildcard) <7?> n nmiw Raw

public static void main(String[] args){
List<String> strLst = new ArraylList<>();
appendNewObject(strLst); //this is fine

}
public static void appendNewObject(List<?> 1lst){

Ist.add(new Object()); //compilation error!
}

1" DY 1N X7 NTY [amd
nn'w1? Object o19'un nxy qroiN?
NT DX YIN7 1Y L7 ,nirnnn v

N'Y7'9n17n 27w 10D
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0'01 N7NNd <?>

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

}

.QO0IX 70 printCollection n'¥197 NI%wW? NN

C JINN D'VIN7X? NWA7 |IN1 printCollection M2
.0Object 'vvon oI19'vN NX DN7 "W

Collection<?> ¢ = new ArraylList<>();
c.add(new Object()); // Compile time error

Java nowa 1 n1dIN
2'aX 7N NU'ONANIIX

45



D'OI9'VUN NP'NN |1121N

public class Gen<T> {
T t;
Gen<T> gen; NNTana 7001 7 DI
.Gen np7nnn
12N 019'0N N'X7'9NIF N1
J1"72vn 71222 97nin

?1"7v0 71220 1nn

public Gen(T t) {
this.t = t;
}

public T getT() {
return t;

¥

public void setT(T t) {
this.t = t;

public static void main(String[] args){
Gen<String> b = new Gen<>("abc");
String item = b.getT();

¥



D'OI9'VUN NP'NN |1121N

public class Gen<T extends Object> {
T t;

Gen<T> gen; ,Object x1n |I"7vn 7220
NTANd NNNKX MY OX NN

public Gen(T t) { 1220 019'0N

this.t = t;
}

public T getT() {
return t;

¥

public void setT(T t) {
this.t = t;

public static void main(String[] args){
Gen<String> b = new Gen<>("abc");
String item = b.getT();

¥



D'OI9'VUN NP'NN |1121N

public class Gen<T> { public class Gen {
T t; Object t;
Gen<T> gen; Gen gen;

public Gen(T t) { public Gen(Object t) {
this.t = t; this.t = t;

} }

public T getT() { public Object getT() {
return t; return t;

} }

public void setT(T t) { public void setT(Object t) {
this.t = t; this.t =

} }

N'Y7'9n17 MNKRI 197 Ap7nnn DTN
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public static void main(String[] args){
Gen<String> b = new Gen<>("abc");
String item = b.getT();

public static void main(String[] args){
Gen b = new Gen("abc");
String item = (String)b.getT();

N'X7'oNIPN MINKRI 1197 NM1AN NP7NNY WIN'Y nYIVY TN
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TN nion''nn

public class Gen<T> {

T t; public class SGen extends Gen<String> {
Gen<T> gen; public SGen(String t) {
super(t);
public Gen(T t) { }
this.t = t;
} public void setT(String t) {
System.out.println(t);

public T getT() { super.setT(t);
return t;
}

public void setT(T t) {
this.t = t;

n'X7'0n017 197 NIpnn TN
}
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TN nion''nn

public class Gen {
Object t; public class SGen extends Gen{
Gen gen; public SGen(String t) {
super(t);
public Gen(Object t) { }
this.t = t;
} public void setT(String t)
System.out.println(t);
public Object getT() { super.setT(t);
return t;

}

public void setT(Object t)
This.tT = T, lnwa
} setT nX no1IT X7 SGen v setT

.Gen v
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WA NUYPAID X' 171oNIpN

public class Gen {
Object t;

public class SGen extends Gen{
Gen gen;

public SGen(String t) {

public Gen(Object t) { super(t);

this.t = t; !
}

public Object getT() {
return t;

public void setT(Object t) {
setT((String)t);

}

} public void setT(String t) {

System.out.println(t);
super.setT(t);

public void setT(Object t) {
this.t = t;

}
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generics ni'o

T 795W7 72 NNnnn yanta? Awoxn n770nn nam

DX ,?1"T IN'7) 0'X1 D'OI9'Y 1 'RYI NIYAISN NINNN 1 |'RY TI?
N1'NaN NIV KRIN (D'X) D'OI9'V] WIN'WN A7 't K7 17"9nipn
(type safe) n'o19'0

|AT7 NNAVIN NIFYTAN NXN AT NN VINYDD 7WD' X7 N1 TIR
n'Y7'onin

N70 N'YPRIVI'RN 7722 0'019'0 7Y NNNYN 20N N770N] win'win
IS-a-n oN' |'a1 0*770IN 0'0I9'V |'2 N'A'Y'NIVI'K

7V 1172 T X7 TIvI) NNt 1%on 770 nnx'aa nivon v wimmin
(...]'710

2w 4.1 71791 Xi¥n? N xwina (Nl ,tavn) 9y |irT
Java in a Nutshell, 5th Edition By David Flanagan
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(assertions) nnyuvl NWAIN

7YUIN IX NP7NN 11AY NTANY NNMYI N 'RIN 0T 'NIN
DIWYLL(PWINN 'wnnnl) N'7NNn 'RYKY '127 DA 0'97N
NnINYNY

INX] 7¥INN 019'0N N'™M9n 'V YaXIinn NITA1 NpP7Nnn oxy
7YINn NIy NX 0"p7 )Y ,[0'oan Np7nn 019'0
[0'0an Np7NN]

JNI' DRTN IN DHY NIFA7 NDMIX NP7NNn 72 72U MInmww |Xon
NN NINYnN

X7 NIYY AT 270 7V nTORN 'R ,OT'OIN'219N (12211 7722
T'N D'ATIY '9D ,N1DINN N>IyYN]d NIYva
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I LA nR7m v AN X' C npnn
(nITun TINX) A-7nmon C-7vu' =
IN

A 019'Un TN N7a7 C 7Y NITINAN NNX =
(A 7 nmon)

C ]

NNIX D"?'7 An noxnt AW namwn Nk non C
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-n NYONN npnn, A'-%2 yraxn A -7 y'axnn ,7vioa
A

n"77 A7V 0N 0'9N'219 D'oN' 0Yy77 *TOW 1NA
A MY NX NIN9Y

@D—a>
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A 7w r() nn'w (overrides) noT A' npnnn

UTNN NN'YN 7W 1NN DTRN 'RINN WNT? W' NN
275N DN'wn 7w 1787 on

func:
C . @pre: a
@post: B

func':

@pre: vy
@post: &
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:N2n TIzn y'oin Client np7nnn qna

public class Client {

public static void g(String[] args)

{
List<String> 1lst = Arrays.aslList(args)

(A) 7900 XIn List -1 (C) ni77n XN Client IT XNAIT2

List NX wnnny np7nnn Dxy? 7191 y'axn 1st — v N2 07INI
(A’) mwn N7 X0 It np7nn .(ArrayList '7IN)

NTINQ TINY? 12010 NO¥N L17W MIWNN |72 DX 1'DN 1'RY NI
(790N 7mM nTINN) N
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:Xan TIipn v'om C np7nna D nm

A albj e
a0bj.func()

NX NDN NIR P X0 CGA() 2w ot 'xan ko C
A.r() org 2v nyTer na'’t A npnnn

w7n IX AIIY NI'N7 D10 NR7NNa 2YTAmN 07N 'KIN 7Y DY
17NN DTEN 'KINN NI

(:: Y 3 func:
4 @pre: a

@post: B

func':
@pre: vy
@post: &

Java nowa 1 n1dIN
2'AX 7N NV'0NIIX




N2 'RIN — NIYN N7y

NI'N% NN NP7nnn 7w 1Nan 'RIN Y 0MmiIT 0Y71p'un
17NN 1NN 'KINNA NI PTN IR DY

6 pol10' DW7rn NINKNW IO Ay B 'noain’ C nipY7?
1201 w7nn

(subcontracting) "niawn nn%ap" Ni1dn AT AN

(:: Y N func:
g @pre: a

@post: B

func':
@pre: vy
@post: &
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70 7w 217 AND n nao1im np7nn 7w 'n'nmi'n namwn
TIXT NN 7021 NR7NN NNIX NMY2 NIYSINN NIRyLNn
nYIINN YV

NP7NN2 UTNN NMTAINY TINN 7Y "N'MKN'N DTN 'RIN
701 1T NTINN 7w DTN 'RAN 7D 7w an OR n NInL'aw?D
NYIINN YV NINT? N7Nn NNIX 7¥ NN

NP7NN] UTNN NMTAINY 2TINN 7Y "N'MNX'N 2N2N 'RIN
DUA'VFZONN ANAN 'NIN 7D 7w 217a AND n Xin e
NYIINN YV 1INT? D7NNn NNIR 7¢ 0NN 7202011 nTIinn v
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public class MathWizard {

/** returns the square root of num
* @pre epsilon >= 10 ~ (-6)
* @post abs(Sret*$ret - num) <= epsilon
*/

double sqrt(int num, double epsilon);
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public class AccurateMathWizard extends MathWizard ({

/** returns the square root of num

* @pre epsilon >= 107 (-20)

* @post abs($ret*$ret - num) <= epsilon/2
*/

double sqgrt(int num, double epsilon);

(N7'09X 2V INI' NWN) NP WD DTEN 'RIN XNNAITA
(NI 20 21T N'V2N) PTN NI NN 'RIN
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,MYN 721 NP7 ,790 'ON' 0'011VY |I'A'NN NIX 12NWN
727 D'NAN D"'1I1'WN 237 Java Nowv 'pIN DX 1'a0N7? N1
U217 712" mwnn

D'2NN 7Y DONXNN 'Y |
NIN 'N'Y =
ATNMN WD 'Y =
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D'AN NWAIN

710' 'K (NN [Nhwnnn] noITn ,[hwnnn] nwArr np7nn) nawn |7ap
[Pwiana IX] 00 TIN NINWA NTAIN K7W AN DW770 NINKRND PINT?

D'AN NINS 7NT71 NIR7N 7V 0% AN [hwnnnin] noaita nTinnY
[Pwina] n%w 0'0an NP7NNa NTIMNNN

In" func ¥ nikoan 'an 17'R LA DR7NNN Wi [NIN IXNAIT?
public class A{ ?A n nvAI'w B Y goinY

public void func() throws IOException{ }
}

public class B extends A{
M/ /public void func() {}
MI//public void func() throws IOException {}
M/ /public void func() throws EOFException{}
[} /public void func() throws Exception{}
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'TANT? N1 — NIKNIN DX 707 AN [hwnnnin] noaiTn nTinnY
NI OXNIXA NIXRII 01VVO ' TANT TIOX 72X ,ANIF AN NIXY 01IVLO

N1 func 7w niIxoYAN 'an 17'R LA NP7NNN WIN'M NN (XNAIT?
?A nnuwI'y B 7 9'on?

public class A{
protected void func(){ }

}

public class B extends A{
M //public void func(){ }
M //protected void func() {}

[X] //void func() {}
[l //private void func() {}
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,2TNIMN YN 019'0 NX OXNX? ANIM [Nwnnnn] NoOYITA NTINNY
ATNINN VN 019'0 7Y _019'V NN XIN ITNIMN YN 0190 NI
[Pwana] n7w 0'0an N7Nna nTINN2

N1 func 7w niIxoYAN 'an 17'R LA NP7NNN WIN'M NN (XNAIT?
?A nnuw'y B 7 9'on?

public class A{
public Number func() { return null; }

}

public class B extends A{
[Xl//public Object func() { return null; }
M//public Number func() { return null; }
M1/ /public Integer func() { return null; }
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(YNN X7 nONA TR :[121 ONIY) YN D02 IT'R 07NN A71onIEN nonyn 7Y DN

(Fava.lang.String NN NNITXN90) 120 NN AT

static String valueOf (double d) {..}
static String valueOf (boolean b) {..}

?07 DY nn 7aX
overloaded (Rectangle x) {..}

overloaded (ColoredRectangle x) {..}

,0'7NN7 20" YonIEn XN K7

Rectangle r = new ColoredRectangle ()
ColoredRectangle cr = new ColoredRectangle () ;
overloaded(r); // we must use the more general method
overloaded(cr); // The more specific method applies
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‘07AIN YD AT 72N

overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a = new ColoredRectangle () ;
ColoredRectangle b = new ColoredRectangle () ;
overTheTop (a, b);

?b ix a 770019 nrx 7w 7ax(casting) nanin nwATIv 1N2
NIN'AQ N'PIN X7 NNAWN N7Y90 ;0'7NN7 T |I'R
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overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a = new ColoredRectangle ()
ColoredRectangle b = new ColoredRectangle () ;
overTheTop(a, b);

n'yin Nnnh'n NAYY7 NXIPN L, NPN'N Nnoan Y nN''n OX

72N ;N'ZIN K77 N29N1 RPN ,N7120N0 NONAN NIX D'9'0IN TWUKD
NINP71,TIAVY7 1'wnn N'DINNIEL,NK YA72 0T OX 0T IR 07220 X7 27790170
NPIN'N NoNA?

;N'12INN NIANINN DX MWD NINWN X7Y Yalp 7Y 27 NN7'oNIpw 110 X7
MMAY QXN 0T
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public class A {

TES

public void func(Object o, String s) {
System.out.println(“calling version A");

}

public class B extends A{

public void func(String s, Object o) {
System.out.println("calling version B");

¥

public class C {

public static void main(String[] args) {

B a = new B();
a.func("abc", "abc");

79N NYNNN A 2 TN DX XY DX
¥ XoNan oy YN? y'wnn C A NX N
.B
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {

overloaded (Rectangle
overloaded (ColoredRectangle x) {..} // overload

but no override!

x) {..} // override

S o = new S();
ColoredRectangle cr =

o.overloaded( cr );
((B) o) .overloaded( cr )

// invoke the purple
// What to invoke?
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class B {
overloaded(Rectangle X) {...}

}
class S extends B {
overloaded(Rectangle x){...} /[l override
overloaded(ColoredRectangle x) {...} // overload but no override!
}
S o =new S();

ColoredRectanglecr = ...
o.overloaded(cr); /l invoke the purple
((B) o).overloaded(cr) // What to invoke?

190N ,NNWN OYW ,0XYN 019'0) NNYN 7¥ Nn'NNN DX NI '00O XIN NONYNN |1221N
NPT NN TR YaIp X7 1Ty 7ax L, (DMon1on aiol

NN (Nx?7'onip mra) "nan ( (B) o) .overloaded( cr )nxMypn 1y
B.overloaded (Rectangle)

IDITRN KIN '012A7N T'N' NNWN B 019'0n XN AXMpn V'Y 7722

D'XNNN DX ,NINT AAN 702 DTNNYA 2 NAY M TN AN (12210 7091 nxN i
700 NNYN N2 27, S KIN 'MATA 019'0N .ARMPN TV YW MYTA 019'07 ,Nim

B b = new S(); b.overloaded( cr ) :NX'NnNXM7N DX 7"
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I'YDY TN ,[21010 [I'VY X' NONYNY DNYIDNWN X7 TIV DX
INTN 0T

NIX NT D'2'NNNY D'0I9'07 0N X'N NONYNN TWKRD TIN'2
|'017N7 DT N7 0T

NIN'YN) NYYRIDI'R X7 NN ANINNY T ,NIMMN2Y X
N?7NN2 20 X701 DXY7 NION"'NNN 019'01 17N 7'Y5N DXYY
VoM 112 NN'Y AT'R NYT? "Wl ,(Dxvn v

'NTD X7 ,'ONOK X' (7752 DX) NT'N'N NIMNAY 1ol
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