NYinl O'NX1A
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'0719'T TNX QOIINN SUPEr 1 TaIN X7 DN
I ?N2N TIPN 0'9T' NN

B () {System.out.println("B called");}
int triple (int n) {return n*3;}
Iy

class C extends B {}

public class Inh {
public static void main(String[] args) {
C c = new C();
System.out.println(c.triple(4));

}
¥

B called

12
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class B {
B (int n) {
System.out.println("B's constructor called");
}
¥

class C extends B {
C (int n) {
System.out.println("C's constructor called");
¥
}

public class I2 {
public static void main(String[] args) {
B b = new B(4);
C c =new C(2);

}

I2.java:1@: error: constructor B in class B cannot be applied to given types;
C (int n) {
A

required: int
found: no arguments 2
reason: actual and formal argument lists differ in length

1 error
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class B {
B (int n) {
System.out.println("B's constructor called");
}
¥

class C extends B {
C (int n) {
super(n);
System.out.println("C's constructor called");

}

public class I2 {
public static void main(String[] args) {
B b =new B(4);
C c = new C(2);

Java nowva 1 n1In 3
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A They dont D'2'"N X7 ?super

8 If you don't explicitly call a superconstructor, it's equivalent to calling the parameterless
superconstructor.

public class Sub

{
public Sub()

1

/f Do some stuff
1
1

Is equivalent to:

public class Sub

{
public Sub()
1
super();
/{ Do some stuff
b
¥

You do explicitly have to call a superconstructor if you want to specify arguments. That's pretty

reasonable, IMO - would you really want the compiler guessing which arguments you wanted to
supply?
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D'a"'N X7 7super

-2 AR 010 7oNnIpn" DRI K7 DX =
super()

this(params) Ix this()-? xnp? nina N =
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public MySubClassB extends MyClass {
public MySubClassB(Object[] myArray) {
someMethodOnSuper(); //ERROR super not yet constructed
super(mylrray);
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public class MyClass {

private final String value;

private final String type; ?PR IVATE

public MyClass(int x){
this(Integer.toString(x), "int"); I) ]

}

| ?210 NT N7 =
public MyClass(boolean x){

this(Boolean.toString(x), "boolean");
}

public String toString(){
return value;

}

public String getType(){
return type;

}

private MyClass(String value, String type){
this.value = value;
this.type = type;



public class MyClass {

private final String value;
private final String type;

public MyClass(int x){
this(Integer.toString(x), "int");

¥

public MyClass(boolean x){

this(Boolean.toString(x), "boolean");

}

public String toString(){
return value;

}

public String getType(){
return type;

}

private MyClass(String value, String type){

this.value = value;
this.type = type;

'N12 N DXDN
?PRIVATE

D1IV721'0
n'7yon

D'NNY 7Y np7Nn
D"VLO

D'VIAR 7Y Np7Nn
D''72172
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int multiplyBy; ?ABSTRACT

public Product( int multiplyBy ) {
this.multiplyBy = multiplyBy;

} D
public int mutiply(int val) { qDNLI O D'YIN'Y
return multiplyBy * val; ST'AXN NIANINN
}
} NITY 7¢ qnivn 72INN'X
class TimesTwo extends Product { NIVINN'NT? NANT
public TimesTwo() {
super(2);
}

}

class TimesWhat extends Product {
public TimesWhat(int what) {
super(what);
} 9



- NI77NN2 0'R1] W
int multiplyBy; ?ABSTRACT

public Product( int multiplyBy ) {
this.multiplyBy = multiplyBy;

} ?PUBLIC nn?

public int mutiply(int val) { N|1|7I7 D'7D'Y O'T'N'N

\ return multiplyBy * val; nl|7'7l'mn n.]l_,n |7:)1 T
J NI
class TimesTwo extends Product { PROTECTED nirn? 712

public TimesTwo() { yyn 'n'v 59 X7

super(2);
¥

}

class TimesWhat extends Product {
public TimesWhat(int what) {
super(what);
} 10
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(Casting) 0'o19'0 NN Yxa? 'V 17X N7y 7'von7 1> ™
N'29NN 7V
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Cast 0'019'0 NNN

Y12V X Cast X1j7aw MR 1I09IK NNTYA N'YYI NIR'AQ D'OI9'0 NN
'MN7 0N 7R 019'0N OW7 2'a0n 0'™MIAI0 NAMMD

(Type) <Expression>
(D"2'0'""MD 001907 ON''NN 12'X |XD |I'TN)
<Expression> 'l0'aNY DXVN 1Y Type 019'0n oIN'* 1X'N NIN
.019'07 D'NNN DXVN DX ,AYNn

Type 019'07 D'XNN DXY7 ON"'NN XY OIN''N DX NN'7¥N N71Y9N
019'0N NI ,"775 NINS 019'V7 oIN* 7w NN :(downcast) nun? NN =
.DXYN 7Y '000N 019'0UN 7Y KYKRY XIN Type
( PwIn IX nP7NN) 995 AN 019'0%7 oin' 7w nnn :(upcast) nyn? nnNn =
NN IRIY DM NN NN 7D =

N'D ;W19 1I0I9IX ND'MIXA X7 770 NTaL ,nNY¥n TN nyn? nnnn
VT Tax? 7779017 nnia uiwoe

DNIN X7 Y2XINN DXYN 019'0 NXM AT DX 7wd3'7 n21%Y nun? NN
(ClassCastException an ) qiyn nfoinn Type 019'07

Java nowa 1 NN
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Dynamic dispatch vs. static binding

i
NMKRIT RN Java 1 yoin ‘MmN nyon =

(N7w NM'nnn NX ) won? wr 1o 1IT'R JVM-7 |"¥n X7 Y7vonipn =

197 MI7D ,"MKITN 019'0N '97 D'RNNN NNWA DX 7'von JVM N N nTa =
7V191 yaxIinn 0Xyn 0I9'0

N'"IXIVA'YI D'YD7 NIDN N'MNXYI'TA7VoN W

3'70NnN 727N 277 onipn 1AW 170NN AN NTOIX DY NMMKIT N7Yon .
[AT2 NN27 IX NN K7 TRE'WONT W X219 IT'R YN N, NN7'onipen
7'WONT W'Y N'X119N 'NN JoN 7'o0NY71 'MINKAIYTA 019'0N 1NN DX

static binding n'x1j71 YN N'¥7219 IT'R VA7 177910170 DNAYW Dgn =
(*ovo Nwy)

Java nowva 1 n1In 13
2'AN YN NV'ONAMIN



devirtualization :n"¥T'N'VUOIN

'UNVON 0I9'V7 NNT N'™9N 7Y MXI'TN 019'VNY 1N N'X7'ONIZ [NT2 11D ,0'MIoN DNpPNY =
N'INRIVYT N7Y9N I 'R TR ,N7Y

T wn? om
MyClass o = new MyClass() ;
o.methodl (5); // clearly o is a member of MyClass

NINT2 Amonipgn VI n7RN 0mn D XX DN =

PYDIRY =

final "Tam MyClass DX

17U noTvam N7 ;£inal np'7nna 1Tam methodl NN'wnw IX
private niNY nyon

D'N12 N7V9N

super NNV N7Y5n

(...0nw TNV '9) ,static method) niz'7nn 'ninw n7yon

7'von? n'x¥pao 1Tk JVM 7 nnini devirtualization yxa? 715 27 onipn ,n7x0 0Mpna =
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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!

myAnimal .override() ;

The hide method in Animal.
AR The override method in Cat.
2'aX 7N NU'ONANIN



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();
b.foo();

}
} ?09T1' NN

priv in Base

pub in Sub
Java nowva 1 nDIN
2'aX 7N NU'oN11IN
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public class Base { public class Test {
public int 1 = 5;
} 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 } 20971 NN
5
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(YINN X7 NOMA IT'X 1|12 NIY) YINN N0 IT'R 07NN A7'9nIEn nonyn 7w DN =

:(j ava.lang.String Jinn nnl‘rxnsn) N0 AR NT =

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

2Ty ARk W
overloaded (Rectangle x) {..}

overloaded (ColoredRectangle x) {..}

,0'7NN7 20 Y ronipn kN7 W

Rectangle r = new ColoredRectangle ()
ColoredRectangle cr = new ColoredRectangle () ;
overloaded(r); // we must use the more general method
overloaded(cr); // The more specific method applies

Java nowva 1 n1In 18
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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);

?bix a 770019 nr'X 7w 7ax(casting) "N nwnTaw N .
NN N'PIN X7 NNAWN N7VON ;07NN7 T |I'R W
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1
overTheTop (Rectangle x, ColoredRectangle y) {..}

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

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

N'PIN ANTD NNAYY RPN NP N0NAN Y AN DX W

72K ;N'PIN K77 N29N1 NXRMPZN ,N71200 NO0NAN NX D'9'0IN UKD W
NINP71,TIAY7 1'wNn NDINNE,INK YA72 0T OX DT DR D720 X7 27790170
NZIN'N NoNA7

;NDINN NIANINN NX MWD NINWN K7W YAl ¥ 71 nx7'onipw A1Io X7 =
MY QXN N7
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {
overloaded (Rectangle x) {..} // override
overloaded (ColoredRectangle x) {..} // overload but no override!

}

S o = new S();
ColoredRectangle cr =
o.overloaded( cr );
((B) o) .overloaded( cr )

// invoke the purple
// What to invoke?

Java nowva 1 n1In 21
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {
overloaded (Rectangle x) {..} // override
overloaded (ColoredRectangle x) {..} // overload but no override!

}
S o = new S();
ColoredRectangle cr = ...

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

1901 ,NINYN DY ,0XVN 0I19'0) NINWN 7W Nn'NNN NIX JNIA '0VO XIN NONYNN |11 =
NPT NN'Y ATR VAIR K7 [TV 72X ,(DMun1on aiol

mM'NNnNA'N ((B) o) .overloaded( cr )NXpn Ay =
B.overloaded (Rectangle)

IDITRN XIN '01A7N TN NNWN B 019'0n XN AxkNpn TY'Yw 7722

D'XNNN DX ,NRT NN 7252 D'NNYN "2 NI1AY ,'MI' TN NIA'YN 11211 7VU9In Nx¥"M InTa
/NN NN 1NA) |D'7 , S NIN 'M1'TN 019'0N AN TV 7¢ 'M2'TN 019'07 NI

B b =new S(); b.overloaded( cr ) X'nnXpZnDX7"1D =
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NN'YN) NAMYRIVI'R X7 NN ANINAY TIR ,NIMNaY X o
NP7NN2 P X701 DXY7 NIONT'NNN 019'01 17N 7'VoN DXYY
VoM pI'12 NN'Y QTR NYT? "Wl ,(oxvn v
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