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class A{ ... } class A{ ... }

class B{ ... } class B extends 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()” +

}

public class Wind exiends 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);

}
}

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);

27 (Polymorphism)
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Instrument: play()
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— Wind: play()
— Stringed: play()
— Brass: play()
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Instrument
play()
| % |
Wind Stringed Brass
play() play() play()

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);
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Instrument
play()

| % |
Wind Stringed Brass
play() play() play()
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1% 774 (abstract method)
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class Instrument { abstract class Instrument {
public void play(int note) { public abstract void play(int note) ;
System.out.printin(“Instrument.play()” + n); }

}
}
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abstract class Instrument {
public abstract void play(int note) ;
}

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

}
}

public class Stringed extends 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);

}
}
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class Instrument {
public void play(int note) ;
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class Test {
public static void main(String [Jargs){
// Instrument in = new Instrument();
// compile error: can not create instances of an abstract class

}
}
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abstract Instrument

abstract void play();
String what() { /*... */}

extends T
Wind Stringed Percussion

void play() void play() void play()
String what() String what() String what()

T extends

| |
Woodwind Brass
void play() void play()
String what() String what()



abstract class Instrument { public class Music { .
public abstract void play(int note) : public static void tune(Instrument i) {

public String what() {return “Instrument”;} <. i.play();

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

class Stringed extends Instrument { Brass frenchHorn = new Brass();
public void play(int note) { tune(flute);
System.out.printin(“Stringed.play()” + n); tune(violin);
tune(frenchHorn);
public String what() {return “Stringed”;} T } }

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

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

public String what() {return “Percussion”;}

}
public String what() {return “Woodwind”;}

abstract class Wind exiends Instrument {
public void play(int note) ;
public String what() {return “Wind”;} a4
class Brass exiends

public void play(int note) {
o ETRWAGEERQKTIE T } System.out.printin(“Brass.play()” + n);
F RN G o : public String what() {return “Brass”;}
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abstract class Instrument {

public abstract void play(int note) ;
public String what() {return “Instrument”;}
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abstract class Instrument { interface Instrument {
public abstract void play(int note); void play(int note) ;
public abstract String what(); } String what();
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abstract class Instrument {
public abstract void play(int note);
public abstract String what();

}

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

public String what() {return “Stringed”;}

P
1. extends JoftF
2. KK, FRRKA

3. class, extends

Instrument {
void play(int note) ;
String what();

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

public String what() {return “Stringed”;}

O ‘
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3. interface, implements



interface Instrument

void play();
String what();

implements T

Wind Stringed Percussion
void play() void play() void play()
String what() String what() String what()

T extends

| |
Woodwind Brass
void play() void play()

String what()

String what()



class Instrument { public class Music {

void play(int note) : pu_blilc sta_tic void tune(Instrument i) {
String what(); < I-play();
public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
class Stringed Instrument { Brass frenchHorn = new Brass();
public void play(int note) { tune(flute);
System.out.printin(“Stringed.play()” + n); tune(violin);
tune(frenchHorn);
public String what() {return “Stringed”;} T }
}
class Percussion Instrument {
public void play(int note) {
System.out.printin(“Percussion.play()” + n);
. _ _ class Woodwind extends {
public String what() {return “Percussion”;} [ public void play(int note) {

System.out.printin(“Woodwind.play()” + n);
}
public String what() {return “Woodwind”;}

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

public String what() {return “Brass”;}

o WK, MBI, HH
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Instrument { Instrument {
void play(int note) ; public void play(int note) ;
String what(); } public String what();
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Week { class Week {

int MONDAY = 1; public static final int MONDAY = 1;
int TUESDAY = 2; public static final int TUESDAY = 2;
int WEDNESDAY = 3; public static final int WEDNESDAY = 3;
int THURSDAY = 4; public static final int THURSDAY = 4;
int FRIDAY = 5; public static final int FRIDAY = 5;
int SATURDAY = 6; public static final int SATURDAY = 6;

int SUNDAY = 7; public static final int SUNDAY = 7;
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Interface Plane Interface Boat

void fly() void sail()

implements |
Seaplane

void fly()
void sail()
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interface Plane {
void fly();

interface Boat {
void sail();

public void fly(){
System.out.printin(“Fly!”);

public void sail(){
} System.out.println(“Sail!”);

}
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Interface Plane Interface Boat Plane Boat
void fly() void sail() void fly() void sail()
implemen?s | T ﬂ extends T | ]
Seaplane Seaplane
void fly() void fly()

void sail() void sail()
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— Diamond problem void forward()

void backward()

Seaplane s = new Seaplane(); extends 0
// s.forward() which one?
Plane Boat
void forward() void forward()
void backward() void backward()
void fly() void sail()
5 extends »
Seaplane

void forward()
void backward()
void fly()

void sail()
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class A {

class B {

-

/* error
class C extends A, B {

}
*/



1%

Abstract or Concrete interface 1

Base class .

A interface 2
A

interface n
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Base class methods interface 1  interface2 === interface n

Methods of the derived class




CanFight { class Hero extends ActionCharacter
void fight(); implements CanFight, CanSwim, CanFly{
public void fly() { }
public void swim() { }

}
CanSwim {
void swim();
} public class Adventure {
public static void t(CanFight x) { x.fight();}
public static void u(CanSwim x) { x.swim();}
ace GanFly { public static void v(CanFly x) { x.fly();}
void fly(); public static void w(ActionCharacter x) { x.fight();}

public static void main(String [Jargs) {
Hero h = new Hero();
tth); u(h); v(h); w(h);

class ActionCharacter {
public void fight() { } J

}

1. %iﬂhﬁ(ﬁﬁlﬁlﬂu upcast F|A[F A
- Tignt() *
2. abstract class or interface?
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interface I1 {
void f();

}

interface 12 {
void f();

}

interface 13 {
void f(int i);
}

interface 14 {
int f();

class C1 implements 11, 12{
public void f() {}

class C2 implements I1, 13{
public void f() {}
public void f(int i) {}

/* compile error: return type incompatible
class G2 implements |1, 14{
public void f() {}

*/
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. EIT ){:%. i% interface A {

interface B extends A{

}

interface D {

interface D extends A, C{

}



ace Monster { public class HorrorShow {
void menace(); public static void u(Monster x) { x.menace();}
public static void v(DangerousMonster x) {
x.menace();
x.destroy();
: DangerousMonster extends Monster{
void destroy(); public static void w(Lethal x) { x.kill();}
public static void main(String [Jargs) {
DangerousMonster m = DangerousZilla();

- u(m); v(m);
class DragonZilla implements DangerousMonster{ Vampire a = VeryBadVampire();
public void menace() { } u(a); v(a); w(a):
public void destroy() { } )
} )
Lethal {
void kill();

Vampire extends DangerousMonster, Lethal{
void drinkblood();

}

class VeryBadVampire implements Vampire{
public void menace() {}
public void destroy() {}
public void kill() {}
public void drinkblood() {}

}
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CanFly { class Person {
void fly(); public void walk(){}
public void buyTicket(){}
public void takeFlight(){}

}

class Bird implements CanFly{
public void fly() { }

class Insect implements CanFly{
public void fly() { }

class Adventure {
public static void travel(CanFly c) {

c.fly();

public static void main(String [Jargs){
Bird b = new Bird();
Insect ins = new Insect();
travel(b); travel(ins);



interface CanFly {
void fly();

class Adventure {
public static void travel(CanFly c) {

c.fly();

public static void main(String [Jargs){
Bird b = new Bird();
Insect ins = new Insect();
travel(b); travel(ins);

Person p = new Person();
PersonAdapter pd = new PersonAdapter(p);
travel(pd);

class Person {
public void walk(){}
public void buyTicket(){}
public void takeFlight(){}

}

class PersonAdapter implements CanFly{
private Person p;
public PersonAdapter(Person p){
this.p = p;

}

public void fly(){
p.buyTicket();
p.takeFlight()
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Existing class Adapter Existing interface
(Person) (PersonAdapter) (CanFly)
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Service {
void method1();
void method2();

}

class Impl1 implements Service {
public void method1() {
System.out.printin(“Imp1.method1”);

(
public void method2() {
System.out.printin(“Imp1.method2”);

class Impl2 implements Service {
public void method1() {
System.out.printin(“Imp2.method1”);

}
public void method?2() {
System.out.printin(“Imp2.method2”);

public class TestService {
public static void consume(Service s) {
s.method1();
s.method2();

public static void main(String [Jargs){
Service s1 = new Impl1();
Service s2 = new Impl2();
consume(s1);
consume(s2);

IRIERT R [ WA LR B
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Service {
void method1();
void method2();

}

class Impl1 implements Service {
public void method1() {
System.out.printin(“Imp1.method1”);

(
public void method2() {
System.out.printin(“Imp1.method2”);

class Impl2 implements Service {
public void method1() {
System.out.printin(“Imp2.method1”);

public void method?2() {
System.out.printin(“Imp2.method2”);

ServiceFactory {
Service getService();

}

class Impl1Factory implements ServiceFactory {
public Service getService() {
return new Impli();

}
}

class Impl2Factory implements ServiceFactory {
public Service getService() {
return new Impl2();

}
}

public class TestService {
public static void consume(ServiceFactory sf) {
Service s = sf.getService();
s.method1(); s.method2();

public static void main(String [Jargs){
ServiceFactory sf1 = new Impl1Factory();
ServiceFactory sf2 = new Impl2Factory();
consume(sf1);
consume(sf2);
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