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" abstract class PhoneCard
{ double balance;
abstract boolean performDial();
double getBalance()
{ returnbalance;, }

}
abstract class None Number PhoneCard extends
PhoneCard
{ String phoneSetType;
String getSetType()
{ return phoneSetType;, }
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abstract class Number PhoneCard extends PhoneCard
{ long car dNumber;
Int password;
String connectNumber;
boolean connected,
boolean performConnection(long cn,int pw)
{ if (cn == cardNumber & & pw == password)
{ connected = true;
return true; }
else
return false; }
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class magCard extends None_ Number PhoneCard
{ doublebalance;

String useful Area;

boolean performDial()

{

If (balance > 0.9)
{

balance -= 0.9;
return true;

else
return fdase;
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class|C _Card extends None Number PhoneCard

{

boolean performDial()

{
If (balance > 0.5)

{

balance -=0.9;
return true;

else
return false;
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class|P_Card extends Number PhoneCard
{

Date expireDate;

boolean performDial()

{
If (balance > 0.3 & & expireDate.after (new Date()))

{

balance -= 0.3;
return true;

else
return false;
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class D200 Card extends Number PhoneCard

{ double balance;//Number PhoneCard
double balance;

double additoryFee;
boolean performbDial()
{ If (balance >(0.5+additoryFee))
{ balance -= (0.5 + additoryFee);
returntrue;, }

else
reurn false;, }
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Public class TestHiddenField
{ public static void main(Stringargg | )
{ D200 _Card my200 = new D200 Card();
my200.balance = 50.0;
System.out.printin(“ Supper:” +my200.getBalance()); 0.0
If (my200.performDial())
System.out.printin(“ Subclass.” +my200.balance);  49.5
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class Super Show {
public String str = “ Super Str”;
public void show() {
System.out.printin(* Super.show:” + str); }

}
class ExtendShow extends Super Show {
public String str = * ExtendStr”;
public void show() {
System.out.printin(“ Extend.shnow” + str);

public static void main(String[] args) {
ExtendShow ext = new ExtendShow();
Super Show sup = ext;

}



CAQlPIC\ &) K
sup.show();//show of actual type, i.e. ExtendShow
ext.show();

System.out.printin(“ sup.str="+sup.str);
System.out.printin(®ext.str =" +ext.str);

}

* Two kinds of reference: actual type(ext), super type(sup)
e Result: Extend.show:ExtendStr // actual type: Extend
Extend.show: ExtendStr

Sup.str = Super Str // declared type: Super Show

ext.str = ExtendStr // declared type: ExtendShow




o (1)

this

class X {
Int X;
void show() {...}
void method() {
X =3; /] this.x = 3;
show(); // this.show();
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ethis this

- Example
class M oose {
String hairdresser ;
M oose(String hairdresser) {
this.nhairdresser = hairdresser,

S .




SUppcl

* supper
>
>
super.variable
>
super.method [paramlist]
>

super [paramlist]
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class D200 Card extends Number PhoneCard
{ double balance;
double additoryFee;
boolean performDial()
{ if (balance >(0.5+additoryFee))
{ balance -= (0.5 + additoryFee),
returntrue, }
else
reurn false; }
}
double getBalance() {
return super.balance;}



D200 Card() { }//
D200 Card(longcn){ //

this();

cardNumber = cn; }
D200 Card(longcn, int pw) { //

this(cn);

password = pw; }
D200 Card(longcn, int pw, doubleb, Stringc) { //

this(cn, pw, b);

connectNumber =c; }
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> supper

> this

D200 Card(long cn, int pass, double b, double a) {
super (cn, pass,b); /Number_PhoneCard(long cn, int pw, double b)
additoryFee = g;

}




(0,\u0000,false,null),
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class X { classY extends X {

protected int XM ask= 0x00ff; protected int yM ask= 0xff00;

protected int fullMask; public Y() {

public X() { fullMask |= yMask;
fullMask = xM ask; } )

public int mask(int orig) { )
return (orig & fullMask);
} ? How is a Y object to be

created?
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Step Action XMask yMask fullMask
0 Default 0 0 0
1 Call Y constructor 0 0 0
2 Call X constructor 0 0 0
3 Initialize X fields OxQO0ff 0 0
4 Execute X Constructor OxOQ0ff 0 OxOOff
5 Initialize Y fields OxO0ff OxffOO  OxOOff

6 ExecuteY constructor O0xQOff OxffOO0  Oxffff
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. Employee:john;
class Manager extends Employee,...
Manager boss = (Manager) john;

. Instance of
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ClassA {
public void f() { };
static void g(A 1) {
1.10); }
}
Class B extends A {

o —> >

public static void main(String[] args) {
B b =new B();
A.g(b);
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————————

> | Instanceof C
> | C

If (john instanceof Manager) {

Manager boss = (Manager) john; }

» null instanceof Type
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(o Lraphicobyect )
| Rectangle ' [ Line ' | Bezier ' (o Crcla '

GraphicObject g = new Circle();  Casting Up

g.draw(); Circle.draw()
C++
JAVA final



« IsA and HasA
(1)

. VS.

 Example: Point, Pixel(ColorPoint), Circle

(2)
e |sA: Employee--Manager, Engineer, Clerk,...
| SA Fact: an engineer isan employee
| SA Problem: An engineer may be a manager as well
e HasA:
Role-Employee(contains several Role Objects)
HasA Fact: an employee may play several roles
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class Employee {
String name;
String dept; ...}
class Manager extends Employee{
int level;
String secr etaryname;

Day workday; ... }

class Engineer extends Employee{
String speciality;
Day workday; ... }
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class Role{
String Rolename;

Day workday; ...}
class Manager extends Role {

Int levdl:

String secretaryname; ... }
class Engineer extends Role {

String speciality;
e}

Class Employee {
String name;
String dept;
Role business;
Role posttitle;...}
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[public] interface <name> [extends <superinterface name>]
{[<return-type><method-name>(<parameter-list>);]*

[<type> <final-var> = <value>; |*} //[]* -- 0 or many times
Methods. abstract, public, native

Variables. public, static, final (constants)
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Interface Attributed {
void add(Attr newAttr);
// add an attibute
Attr find(String attr Name);

// find an attibute by name
Attr remove(String
attrName);

//find an attibute by name
java.util.Enumeration attrs();
/l return the current attrs }

[l java.util.Enumeration is also an
Interface

=

Interface Verbose {

Int SILENT = 0;
int TERSE=1,;
iInt NORMAL=2;

iInt VERBOSE=3;
void setVerbosity(int
level),

Int getVerbosity();
}






class <classname> [extends <super class>]
[Implements <interface-list>] { <class body> }

Inter face Callback {
void callback(int param);

}

class Client implements Callback {
public void callback(int p){
System.out.printin(“ called with” +p); }

}

Callback ¢ = new Client();
c.callback(42); // ccann’t access other methods of Client

== T - = T == T == T == T
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signature

public

constants (

#definein C)




Import java.util.Random;
Interface S {

Int NO =0;

int YES =1,

iInt NEVER = 3; }

class Q implements S{
Randoam rand = new Random();

int ask() {

int prob=(int) (100*rand.nextDoubl&());

If (prob <30) return NO;

elseif (prob<70) return YES;

else return NEVER;}

‘\6-1
Class A implements S{
static void a(int result) {
switch(result) {
case NO: ....;
break;
case YES. ...;
break;
case NEVER: ...;
\ break; }

élq = new Q();
a(g.ask());
a(g.ask());



> . X(mM),Y(Mm)—Z(m?)

(2)

Inter face <name> extends <interface-name-list> {
[<return-type><method-name>(<parameter-list>); |*

[<type> <final-var> = <value>; |*




Interface Monster {
void menace(); }
Inter face Dmonster extends M onster {
void destory(); }
Interface L ethal{
void Kill(); }
class Dzilla implements Dmonster {
public void menace() { },
public void destory() { }; }
Interface Vampire extends Dmonster,L ethal {
void drinkBlood(); }

=
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. r oot ,
Object

protected void twiddle(W wRef) { // right @

Object obj =wRef; /[ ... }

RN
« Example: @ v

interface W { } \z /

interface X extendsW { } interface W { }

interfac_eY extends W{ } interface X extendsW { }
classZ implementsX,Y { } a5y implements W { }

cIassZ extendsY |mplementsX { I
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. (2) X,Y .
(X,Y) M C
7 ?
. X M sgignature Y M , Z
signature
. X M Y M , Z
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Interface X {

void setup() throws SomeException; }
Interface Y {

void setup(); }
class Z implements X,Y {

public void setup() { //meets both X.setup and Y.setup
/[... 1t can have fewer exception types than supers

} I/ impossible if X.setup and Y.setup have different

} // meanings or incompatible exception types

. X Y C X.Cl=Y.C Z
X Y, Z X.CandY.C C




VS.

, protected

public




FOITIL  Circice  CyHrdcr(i)

public abstract class Shape {
public double area() {return 0.0;}
public double volume() {return 0.0; }
public abstract String getName(); }

public class Point extends Shape {
protected double X,y //coordinates of thecircle
public Point(douleb a, double b) {setPoint(a,b);}
public void setPoint (douleb a, double b) {
x=a y=b; }
public double getX() {return x;}
public doublegetY() {returny;}
public String getName {return “Point”;} }



FOITIL CiIrcice  CYyHTUCH(£)

public class Circle extends Point {
protected doubleradius;
public Circle() {super(0,0); setRadius(0) ;}
public Circle(douleb a, double b, doubler)
{super(a,b); setRadius(r) ; }
public void setRadius (douleb r )}
radius=(r>=07?r:0); }
public double getRadius() {return radius;}
public doublearea() {return 3.14159*radius*radius;}
public String getName {return “Circle’;} }

public class Cylinder extends Circle{
protected double height; //height ofCylinder




interface CanFight { void fight(); }
interface CanSwim{  void swim(); }
Interface CanFly{ void fly(); }
class ActionCharacter { public void fight() { } }
class Hero extends ActionChar acter implements
CanFight, CanSwim, CanFly {
public void swim() { }
public void fly() { } }
public class Adventure {
static void t(CanFight x) {x.fight();}
static void u(CanSwim x) {x.swim();}
static void v(CanFly x) {x.fly();}
static void w(ActionCharacter x) {x.fight();}
public static void main(String[] args) {
Heroil = new Hero();

) u(l) V(l) w();} } .
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» Package
>
>

« Java Package

» Package

» Import




AUy v

o package pkgl|.pkg2[.pkg3]];
. package . Java

e Java

 Example: packagejava.awt.image
java/awt/image(unix)
Jjava\awt\image(Win95), ect

; , package
CLASSPATH( such as “.; \java\classes




—_/\Q1l | I|JIC

package p1;

Public class Protection { ...}

package p2;

public class Derived2 extends pl1.Protection{...}

E:\javafile>md pl
E:\javafile\p1>edit (Protection.java)
E:\javafileemd p2
E:\javafile\p2>edit (Derived2.java)

E:\> Set classpath=e:\|dk\lib\classes.zip;e:\javafile;

E:\> e\jdk\bin\javac e:\javafile\p1\Protection.java
E:\>e:\Jdk\bin\java p1.Protection

e i D rAanryrarmminea . anm. 1Aavia e
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—————————

> (java) packages
>
> ‘Imported’
e Syntax import pkgl|.pkg2].(<classhname>|*);
« Example

Import java.util.Date; Import java.io.*;
 Notes

>

> (%!




> R1:
> R2:
> R3:
> R4:

. private, public, protected,package(default)
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package p1,;
Public class Protection {
int n =1,
privateint npri = 2;
protected int npro = 3;
public int npub=4;
public Protection() {
System.out.printIn(* base constructor™);
System.out.printin(*n =" + n);
System.out.printin(*npri =" + npri);
System.out.printIn(“npro =" + npro);
System.out.printin(“npub =" + npub); }
privatevoid f1() {
System.out.printin(“f1-" + npri); }
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Protected void f2() {
System.out.println(“f2-" + npro); }
Public void f3() {
System.out.printin(“f3-" + npub); }
void f4() {
System.out.printin(“f4-" +n); }
Public static void main(String argd]) {
Protection pp = new Protection();
System.out.printin(“ pp”);

pp.f1(); pp.f20; pp.f3(0); pp.f40) } }

base constructor n=1 npri=2

npub=4 pp f1-2 f2-3 f3-4

npro=3

f4-1
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package p1,;
public class Derived extends Protection {
public Derived() {
System.out.println(*“ derived constructor");
System.out.printIn(* n =" + n);

System.out.printin(* npro =" + npro);
System.out.printin(" npub =" + npub); }
public void g() {

f2():
f3();
f4();
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public static void main(String argq[]) {
Protection pp = new Protection();
System.out.printin(* pp");

pp.T2();
pp.f3();

pp.f4();
Derived dd = new Derived();

Svstem.out.printIn(" dd");

dd.f2();
dd.f3();
dd.f4();

}

Q,
baseconstructor N=1
npri=2 npro=3
npub=4 pp

f2-3 13-4 f4-1
base constructor N=1
npri=2 npro=3
npub=4

derived constructor
n=1 npro=3
npub=4 dd

f2-3 {3-4 f4-1



CXaAlllpic(o)

package p1,;
Public class Nderived {

public Nderived() {
System.out.printIn(“ nderived constructor™);

privéte void ngk) {




CXalllpic\o)

public static void main(String argq[]) {
Protection pp = new Protection();
System.out.printin(* pp");

pp.T2();
pp.f3();

pp.f4();
Derived dd = new Derived();

Svstem.out.printIn(" dd");

dd.f2();
dd.f3();
dd.f4();

}

Q,
baseconstructor N=1
npri=2 npro=3
npub=4 pp

f2-3 13-4 f4-1
base constructor N=1
npri=2 npro=3
npub=4

derived constructor
n=1 npro=3
npub=4 dd

f2-3 {3-4 f4-1
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package p2;
public class Derived2 extends pl.Protection{
public Derived2() {

System.out.printIn(“ derived other package constructor");

System.out.println(" npro =" + n_pro);
System.out.printin(" npub =" + npub); }
public void g2() {
f2();  £30);

System.out.printin(* npro =" + npro);
System.out.printin(“npub =" + npub); }
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public static void main(String argg[]) {

pl.Protection pp = new pl.Protection();

Svstem.out.orintIin(" pp"):

PP.T3();

Derived2 ff = new Derived?2();
System.out.printin(®ff");

#.£20);
ff £3();

}

}

“DrrAarryrarmitiinms. im

N

baseconstructor N=1
npri=2 npro=3
npub=4 pp 34

base constructor N=1
npri=2 npro=3
npub=4

derived other package
constructor

npro=3 npub=4
ff f2-3 13-4
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package p2;
public class Nderived?2 {
public Nderived2() {
System.out.printin(“ derived other package constructor");

public void ng2() {
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public static void main(String argq[]) {
pl.Protection pp = new pl.Protection();
System.out.printin(* pp");

baseconstructor N=1
npri=2 npro=3
npub=4 pp f3-4

baseconstructor N=1
PP.13(); npri=2 npro=3
npub=4
pl.Derived dd = new pl.Derived();

System.out.printin(" dd"); derived constructor

n=1 npro=3
npub=4 dd {34

dd.f3();

}
}



Package pkg1; A access '
ge pKg A'spublic Package pkgz;
B access protected D access
A’s public ga_ckage A’s public
protected" — Import pkgl.*;
ackage -
—— M K> Client D
Public ClassA
Client B —~ sPublicvoidfl() E access
Protected void 2() A’spublic
Void f3() protected
C access Prlvate void f4() :
A’spublic import pkgl.*;
protected
nackage Subclass E

SubclassC



ClassB {

BO{ )
public/protected/private/frendly void f() { }

}
Class D extends B {
DO}
void g() 1 0 1;
public static void main(String argq[]) {
B b = new B();
b.1();
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M odifier

No Modifier | Public | Protected |Private
Relation of B&
Derived & Same Y es(same
Package ves ves with C++) No
Not Derived &
Same Package No No No No
D_erived & NoO Yes Y_es(same NoO
Different Package with C++)
Not Derived & NG NG NG NG

Different Package




mailn(sString argsyy)

M odifier

No Modifier | Public | Protected |Private
Relation of B&
Derived & Same Y es(different
Package ves ves with C++) No
Not Derived &
Same Package ves ves ves No
D_erived & No Yes Np(same NG
Different Package with C++)
Not Derived & NG Yes NG NG

Different Package
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