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class MyType { public class MySubType extends MyType{
public int i; public void sei(double x){ i = (int)x; }
public double d; public void set(char z) {c = z; }
public char c; public static void main(String [ Jargs){
protected void set(double x) { d = x;} MySubType ms = new MySubType();
protected void set(int y) {i = y;} ms.set(1.0);
public double get() { return d;} System.out.printin(ms.get());

] System.out.printin(ms.i);

System.out.println(ms.d);
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« Sub-class is a type of base class
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class Instrument {
_public void play() {} . . _ .
; §t.a}/'9 void tune(Instrument i) {
} . play();

public class Wind extends Instrument {
public static void main(String[] args) {
Wind flute = new Wind():
Instrument.tune(flute);

!

}
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o static final int| = 1;
o final int[ ] a = new int [10];
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Quiz

class Test

public static void main(String[] args){
final int arr[] = {1, 2, 3};

for (final int i : arr)
System.out.print(i + " ");



Quiz

class Complex {

}

private double re, im;

public Complex(double re, double im) {
this.re = re;
this.im = im;

Complex(Complex c)

System.out.printin("Copy constructor called");
re = c.re;
Im = c.im;

)
public String toString() {
return "(" + re + " + " +im + "i)";

public static void main(String[] args) {
Complex c1 = new Complex(10, 15);
Complex c2 = new Complex(c1);
Complex ¢c3 = c1;
System.out.println(c2==c3);

}



Quiz

class Base {
public void show() {
System.out.printin("In Base");

}
}

class Derived extends Base {
public void show() {
System.out.printin("In Derived");

}
}

public class Main {
public static void main(String[] args) {
Base b = new Derived();
b.show();

}
}



Quiz

class Base {
public Base() {
System.out.printin("In Base");

}
}

class Derived extends Base {
public Derived() {
System.out.printIn("In Derived");

}
}

public class Main {
public static void main(String[] args) {
Base b = new Derived();

}
}



Quiz

class Base {
private void show() {
System.out.printin("In base");

}
}

class Derived extends Base {
public void Derived() {
System.out.printin("In Derived");

}
}

public class Main {
public static void main(String[] args) {
Derived d = new Derived();
d.show();

}
}



%/D\

» Upcasting 523

* ARG E
« Downcasting



Upcasting

- AR (byte, short, char, int, long, float, double)
- 2K (class, array)

o RAHE
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- class A 15| FHH A sefi A class A BUX & (B, SR
)
class A{ ... }
class B{ ... }
A a=new A();
B b = new B();

/I A a =new B(); compile error
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« Upcasting
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class A{ ... } class A{ ... }

class B{ ... } class B exiends A{ ... }
A a = new A(); A a =new A();

B b = new B(); B b = new B();

/[ A a =new B(); compile error A a = new B(); // upcasting
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class Instrument {
public void play(int note) {
System.out.printin(“Instrument.play()” + n);

}
}

public class Wind extends Instrument {
public void play(int note) {
System.out.printin(“Wind.play()” + n);

}
}

public class Stringed exiends Instrument {
public void play(int note) {
System.out.printin(“Stringed.play()” + n);

}
}

public class Brass exiends Instrument {
public void play(int note) {
System.out.printin(“Brass.play()” + n);

}
}

public class Music {
public static void tune(Wind i) {

I.play();

public static void tune(Stringed i) {
.play();

public static void tune(Brass i) {
I-play();

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
Brass frenchHorn = new Brass();
tune(flute);
tune(violin);
tune(frenchHorn);

}

}

Without upcasting



class Instrument {
public void play(int note) {
System.out.printin(“Instrument.play()” + n);
)

}

public class Wind extends Instrument {
public void play(int note) {
System.out.printin(“Wind.play()” + n);
}

}

public class Stringed exiends Instrument {
public void play(int note) {
System.out.printin(“Stringed.play()” + n);
}

}

public class Brass exiends Instrument {
public void play(int note) {
System.out.printin(“Brass.play()” + n);
}

}

public class Music {
public static void tune(Instrument i) {

i.play();

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
Brass frenchHorn = new Brass();
tune(flute);
tune(violin);
tune(frenchHorn);

With upcasting

1. B2 DAy

2. play() J7 V% Be 1B B FH 0 B i EE
5 (override) J5 2Kk

% 2% (Polymorphism)
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class Super {
public void f() {
System.out.printin(“In Super”);
}

}

public class Base1 extends Super {
public void f() {
} System.out.printin(“In Base1”);

}

public class Base2 extends Super {
public void f() {
} System.out.printin(“In Base2”);

}

2 public class Tester {
w & public static void main(String [Jargs){

x_._._--'"fh
Super s = new Base1();
s.1();
s = new Base2();
s.1();



upcasting
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public class Music {
public static void tune(Instrument i) {
.play();

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
Brass frenchHorn = new Brass();
tune(flute);
tune(violin);
tune(frenchHorn);

tune () 77 v 2 T SIS P — 4 7K1 play ()?
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N A4 (static binding) :
— A AT LA BF KL P 3 8 E PF HA
#include <stdio.h> Nl [olles
. hello()
void hello(){
.} . i 1 w5 , main() B He 6 B E
8 A s maing oLz (VRN hello() B8 ¥ B
hello(); S
} _h_ello(),
AL Tﬁhﬁﬁf?
PR AL
I‘)I?e/ﬁ?) c hello.exe

hello.o



class Instrument {

public void play(int note) { class Instrument A1 #545

System.out.printin(“Instrument.play()” + n); 'p'lay(note) <
}
public class Wind exiends Instrument { : ‘ N
pugnc void play(intlnc()t\% {d a0 ) class Wind Eﬁ*ﬂ%ﬁﬁ%
ystem.out.printin(“Wind.play()” + n); olav(note ‘
} play(note) BEHLL: E tune() 56 HHY 2% 2
} SRR TEI 2 play() B AL |
public class Stringed exiends Instrument { : £ B ‘
public void play(int note) { ?!ass Stringed £ L4+t :
System.out.printin(“Stringed.play()” + n); play(note) o
} ¢
} :
public class Brass exiends Instrument { b
public void play(int note) { class Brass [{#/l#%A%
System.out.printin(“Brass.play()” + n); blay(note)
}
}
public class Music { class Music BB 254D
public static void tune(Instrument i) { IR S
i.play(); tune(Instrument i) { .-
public static void main(String [Jargs){ } l.play() — -----
\é\{“.“d fltéte.=|.new WmdS(t);' a0 747 (dynamic binding) :
ringed violin = new Stringed(); main 71 Kk B AR et H R SN S e
Brass frenchHorn = new Brass(); an() { PR BLAE I2 4TI 1 Re il e
tune(flute);
tune(violin); {ﬂﬂgw%{ﬁ%)
tune(frenchHorn);
} tune(frenchHorn)
}



public class Shape {

}

public class Circle extends Shape {

}

public class Square exiends Shape {

}

public class Triangle extends Shape {

}

public class RandomShapeGenerator {

public void draw() { }

public void erase() { }

public void draw() {System.out.println(“circle draw”);} | | |

public void erase() { System.out.printin(“circle erase”);}

Shape
draw()
erase()
T
Circle Square Triangle
draw() draw() draw()
erase() erase() erase()

public void draw() {System.out.println(“square draw”);}
public void erase() { System.out.println(“square erase”);}

public void draw() {System.out.printin(“triangle draw”);}
public void erase() { System.out.printin(“triangle erase”);}

public Shape next() {

double r = Math.random();

if (r<0.3)

return new Circle();

else if (r >= 0.6)

return new Tirangle();

else

return new Square();

upcasting

public class Shapes {
private RandomShapeGenerator gen = new
RandomShapeGenerator();
public static void main(String [Jargs) {
Shape[]s = new Shape[9];
for (inti = 0; i < s.length; ++i)
s[i] = gen.next();
for (Shape shp:s)
s.draw();

} Dynamic Binding
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class Instrument {

public void play(int note) {System.out.printin(“Instrument.play()” +

n);}
public void adjust() {System.out.println(“Instrument.adjust”)}

}

public class Wind exiends Instrument {
public void play(int note) {System.out.printin(“Wind.play()” + n);}
public void adjust() {System.out.printin(“Wind.adjust”)}

}

public class Stringed exiends Instrument {
public void play(int note) {System.out.printin(“Stringed.play()” + n);}
public void adjust() {System.out.printin(“Stringed.adjust”)}

}

public class Brass exiends Instrument {
public void play(int note) {System.out.printin(“Brass.play()” + n);}
public void adjust() {System.out.printin(“Brass.adjust”)}

}

public class Music {
public static void tune(Instrument i) {

i.play();

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
Brass frenchHorn = new Brass();
tune(flute);

tune(violin);
tune(frenchHorn);
}
} T B
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public class Super { public class FieldAccess {
public int field = 0;

public int getField() {return field:} public static void main(String [Jargs){

Super sup = new Sub();
System.out.printin(sup.field);
System.out.printin(sup.getField());

Sub sub = new Sub();

public class Sub extends Super { System.out.printin(sub.field);
public int field = 1; System.out.printin(sub.getField());
public int getField() {return field;} System.out.printin(sub.getSuperField());

\ public int getSuperField() {return super.field;} } }

Bl B AAME B ES90E
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public class Super {
int sup_field = 1;
public Super(){

}
}

public class Sub extends Super {
public int sub_field = 1;
public Sub(int f) {

} sub field = f;
H‘Ji&%&%



class Meal {
Meal() { System.out.printin("Meal()"); }

class Bread {
Bread() { System.out.printin("Bread()"); }

class Cheese { Output:
Cheese() { System.out.printin("Cheese()"); }

Meal()
Lunch()
class Lettuce {
Lettuce() { System.out.printin("Lettuce()"); } E(r)er;adtzl)el_umh()
Cheese()
class Lunch extends Meal { gettléce_()h
Lunch() { print("Lunch()"); } andwich()

class PortableLunch extends Lunch {
PortableLunch() { System.out.print("PortableLunch()"); }

public class Sandwich extends PortableLunch {
private Bread b = new Bread();
private Cheese ¢ = new Cheese();
private Lettuce | = new Lettuce();
public Sandwich() {
} System.out.printin("Sandwich()");

public static void main(String[] args) {
new Sandwich();

}
}
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public class Super {
public Super() {
System.out.printin(“Before Super draw”);
draw();
System.out.printin(“After Super draw”);

public void draw() {
System.out.printin(“draw”);

}
}

public class Sub extends Super {
public int field = 1;
public Sub(int f) {
field = f;
System.out.printin(“Sub” + field);

public void draw() {
} System.out.printin(“draw” + field);

}

public class Test {

public static void main(String [Jargs){
Sub sub = new Sub(5);

}
}

a2
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class Grain { , . public class CovariantReturn {
public String toString() { return “Grain”; } public static void main(String [Jargs){
_ Mill m = new Mill();
public String toString() { return “Wheat”; } System.out.printin(g);
class Mill { m = new WheatMill();
Grain process() { return new Grain(); } g = m.process();
} System.out.println(g);
class WheatMill extend Mill{ }

Wheat process() { return new Wheat(); } }

}
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Downcasting
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Shape
draw()
erase()
| i |
Circle Square Triangle
draw() draw() draw()

erase() erase() erase()



Downcasting
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o A MoreUseful

void f

- Downcasting Vo i
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Downcasting

public class Downcasting { Useful
public static void main(String [Jargs){ .
Userful x = new Userful(); void o
U?grful y = new MoreUseful(); f
x.f();
y-f() | _ MoreUseful
// y.u(); compile error, u() not in Useful .
((MoreUseful)x).u; // run time error vold gz)
((MoreUseful)y).u; // downcasting
} void u()
void v()

} void w()
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