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- Java td
« G4 : package iEF), BLEMHE HXEM—
 {§H4 : import

restaurant/
- people/
- Cook.class import restaurant.people.Cook;
- Waiter.class import restaurant.tools.Fork;
- tools/ import restaurant.tools.”;
- Fork.class import restaurant.”;

- Table.class
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Class B Class A Class C
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Package 1 Package 2



+ 57
- Stk AT R 2 3%
K SR SRR 5 X 5 FF
o AEVE TR, B R R A

{“ ) PRIVATE
\ PROTECTED
- "‘x_“‘ 1 _

N2,




[\

>

(A7

X

& oOp F

ARG NS AN

& 54k &

OOP with Java



/

e

o ANHEEFMBTHEKT . Mk AR

Tl TEH)@UZT

ﬁ%ﬁﬁTF? f%&,%@%%@ TR A

PIXFEM . KB EH Rl i,

X f

u%,ﬂﬂﬁﬁ%%ﬁﬂAa%%&Tm@@

“ACE RGN T A LLRTRERE R [H @ yeah !

oy RAMR I T HEERIR MR 1. AZ A

|—a
|-
N



» UHRA, GIE

RHIE .

5
=

52 H (reuse classes)
- 0@ g iE I A IR e ST R

\éB

- BHETIIRE S ARS

- Bi¥

e . Carzt, 8% Transformer 2




RHIE .

Copy and Paste

class A { class B {
// data // data of A
... I ...
// methods // methods of A
/... /...

} // new things
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- class B {2 class A 7 (4 5
- filtn
« 5% : class Engine Car

o #A42K - class Wheel
. BT ACBE K .

s A 28K - class Clutch Engine engine:
« RER? Wheel wheels[4];

\ Clutch clutch;
- “has-a” x* &

#H-4& (composition)
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Sk | A 1 K s s Animal
* WARRAFIRERNPTE TIA =
. “is_au 9‘%/% sleep()
e Acatis an animal | \ |
* Adog is an animal Cat Dog
eat() eat()
sleep() sleep()

##& (Inheritance)
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class MyType { public class MyCompType {
public int i; private MyType m = new MyType();
public double d; private String s;
public char c; public MyCompType()X{
public void set(double x) { d = x;} s = new String(“Hello”);
public double get() { return d; } }

} }
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class MyType { class MyType {
public int i; public Integer i;
public double d; public Double d;
public char c; public Character c;
public void set(double x) { d = x;} private String s;
public double get() { return d; } private Random r;
} private Picture p;

public void set(double x) { d = x;}
public double get() { return d; }
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 iEVE : extends
- A BN (super class) 2525 (base class)

- B #RNF2E (sub-class) A
class A{

}

public class B extends A {

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

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

}

}
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class MyType { public class MySubType exiends MyType{
public int i; String s = new String(“Hello”);
public double d; public double add(double d){
public char c; return this.d + d;
public void set(double x) { d = x;} }
public double get() { return d; } public double add(String s){
} return this.s + s;
}

public static void main(String [ ]Jargs){
MySubType ms = new MySubType();
System.out.printin(ms.get());
System.out.printin(ms.add(1.0));
System.out.printin(ms.add(“\World"));

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

} System.out.printin(ms.get());

System.out.printin(ms.i);
System.out.printin(ms.d);
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* has-a KHR

class MyType { public class MyCompType {
public int i; private MyType m = new MyType();
public double d; private String s;
public char c; public MyCompType(){
public void set(double x) { d = x;} s = new String(“Hello”);
public double get() { return d; } }

} }
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class MyType {
public int i;
public double d;
public char c;
public void set(double x) { d = x;}
public double get() { return d; }

public class MySubType extends MyType{

String s = new String(“Hello™);
public double add(double d){return this.d + d;}
public double add(String s){return_this.s_ + s:}

‘ public void set(double x){ i = (int)x; }
l, s

public static void main(String [ Jargs){
MySubType ms = new MySubType();
System.out.printin(ms.get());
System.out.printin(ms.add(1.0));
System.out.printin(ms.add(“World”));

}
}
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class MyType { public class MySubType {

public int i; [*

public double d; public int i;

public char c; public double d;

public void set(double x) { d = x;} public char c;

public double get() { return d; } public void set(double x) { d = x;}
} public double get() { return d; }

*/

public string s;
public childMethods() {...}
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class MyType { public class MySubType {
public int i; [*
public double d; COMPOSITION public MyType m;
public char c; > */
public void set(double x) { d = x;}
public double get() { return d; } public string s;
} public childMethods() {...}
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pub*lic class MySubType extends MyType{
/MyType _this;

MySubType _super;
*/

public string s;
public childMethods() {...}
}
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class MyType { public class MySubType extends MyType{

public int i; public MySubType ()}

public double d; System.out.printin(“In sub class”);

public char c; }

public void set(double x) { d = x;} public static void main(String [ Jargs){

public double get() { return d; } MySubType ms = new MySubType();

public MyType(){ }

System.out.printin(“In base class”); '}

) } class MySubSubType extends MySubType{

public MySubSubType (){
System.out.printin(“In sub sub class”);

}
}
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class MyType { public class MySubType exiends MyType{

public int i; public MySubType (X

public double d; super(1.0);

public char c; System.out.printin(“In sub class”);

public void set(double x) { d = x;} }

public double get() { return d; } public static void main(String [ ]Jargs){

public My Type(){ MySubType ms = new MySubType();
System.out.printin(“In base class”); }

} }

public MyType(double d){
this.d = d;

}
}
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public class Circle {
public double radius;
public String color;

public Circle() {
this.radius = 1.0;
this.color = "red";

public Circle(double radius) {
this.radius = radius;
this.color = "red";

public Circle(double radius, String color) {
this.radius = radius;
this.color = color;

}

/l Return the area of this Circle
public double getArea() {
return radius * radius * Math.PI;

}

public String toString() {
return "This is a Circle";

}
}

public class Cylinder extends Circle {

public double height;
public Cylinder() {

super();
this.height = 1.0;
}
public Cylinder(double height) {
super();
this.height = height;
}

public Cylinder(double height, double radius) {
super(radius);
this.height = height;

}
public Cylinder(double height,
double radius, String color) {
super(radius, color);
this.height = height;
}
// Return the volume of this Cylinder
public double getVolume() {
return super.getArea()*height; // Use Circle's

getArea()

}

// overriding
public double getArea() {
return 2 * radius * Math.PI*height + 2*super.getArea();

}
public String toString() {
return "This is a Cylinder";

}
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public class Bicycle {
public int cadence;
public int gear;

public int speed;

/| constructor

public Bicycle(int startCadence, int startSpeed, int startGear) {

gear = startGear;
cadence = startCadence;
speed = startSpeed;

}

public void setCadence(int newValue) {
cadence = newValue;
}

public void setGear(int newValue) {
gear = newValue;
}

public void applyBrake(int decrement) {
speed -= decrement;
}

public void speedUp(int increment) {
speed += increment;
}

public class MountainBike extends Bicycle {

}

/I the MountainBike subclass adds one field
public int seatHeight;

// the MountainBike subclass has one constructor
public MountainBike(int startHeight,
int startCadence,
int startSpeed,
int startGear) {
super(startCadence, startSpeed, startGear);
seatHeight = startHeight;

}

// the MountainBike subclass adds one method
public void setHeight(int newValue) {
seatHeight = newValue;

}
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Building classes by inheritance
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* Object class
- RN HRE Object class #7228
— Single root class hierarchy tree
- toString(), equals(),..
- Let's try

Object

MyType

[

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

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

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



class MyType {
public int i;
public double d;
public char c;
public void set(double x) { d = x;}
public double get() { return d; }

}
public class MyCompType { public class MySubType extends MyType{
private MyType m = new MyType();
private String s; public static void main(String [ ]Jargs){
public MyCompType()X MySubType ms = new MySubType();
s = new String(“Hello”); ms.set(1.0);
} System.out.printin(ms.get());
Y System.out.printin(ms.i);
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public class MySubType extends MyType{
String s = new String(“Hello”);
public static void main(String [ Jargs){
MySubType ms = new MySubType();
ms.set(1.0);
System.out.printin(ms.get());
System.out.printin(ms.i);

}
}
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public set(int i){}

- Vil RA )
* b.a.get(); b.a.set(1); class B
* c.get(); c.set(1); }DUb“CAa = new AQ;
a &i+ﬁ§§ : 7’7F§I‘ETJ 9\%/2{;\1: IEJ class C extends A {
 has-a K& -

e is-a KR
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class SpaceShipControls{ class SpaceShip extends SpaceShipControls{
void up(int v) {}
void down(int v) {} Static public void main(String [Jargs){
void left(int v) {} SpaceShip s = new SpaceShip();
void right(int v) {} s.up(); s.forward();
void forward(int v) {} }
void backward(int v) {} }
}
class SpaceShip {

Private SpaceShipControls s;
public void up() {s.up();}

A (Delegation) public void down() {s.down();}
N T2HE 5 4% K 27 8] public void left() {s.left();}

public void up() {s.right();}
public void forward() {s.forward();}
public void backward() {s.backward();}
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