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public class Counter {
private Counter() { }
public static int currentCount;
public static int IncrementCount() { return ++currentCount; }
}
class TestCounter {
public static void main(String[] args) {
//Counter aCounter = new Counter(); // Error
Counter.currentCount = 100;
Counter.IncrementCount();
System.out.printin(“count="+Counter.currentCount);
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abstract class Shape {
protected Shape(String name) { this.name = name; }
private String name;
public void print() { System.out.printin(this.name); }
}
class Triangle extends Shape { public Triangle(string name) { super(name); } }
class Rectangle extends Shape { public Rectangle(string name) { super(name); } }
public class ShapeTest { public static void main(String[] args) {
//Shape s= new Shape(“=&"); // error Shape is abstract: cannot be instantiated
Shape s = new Triangle("&tZ+&");
s.Print(); // 8249
s = new Rectangle(" & AtZta");
s.Print(); // HAHE

Static vs Instance Initializer Block

o Static Initializer Block

ETEN ':U\ e class StaticPoint {
" h = | | == N private static int[] data ;
m instance 2E HAE AHE 23 static  {
= static Efv‘— Z7|30| AHE data = new int[] {1, 2,3 )
o Instance Initializer Block } J
n 2K HHA =2F class InstancePoint {
m super AEX O] =0l A private int[] data ;
St MMXIHCE HA Al {
= instance JélE E|'||iEO'|| : data = new int[] { 100, 200 };
d2ts public InstancePoint() {
s DE MMXIo 2 E 2EE System.out.printin("7| &4 4 X}");
instance initializer blockO| }
Ho|= public InstancePoint(int x) {

System.out.printin(" 4§ A Xt");

}




Instance vs Static Field

Instance vs Static Method

o Instance field
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Withdraw( )

‘ba1ance 1000

Withdraw( )
Deposit( ) Deposit( )

|ba1ance 50000 |

o Instance method
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public class Person {

public class Student extends Person { // Persong &&8h= Z2A Student M ¢

public class StudentWorker extends Student { // Studentg &%= StudentWorker M

—

te} Ab2o| EX
o 1—l | o
= UL OF o5 KSR @2
Ch: o] Z2AE H4wr| 2ot
= g% 2 2H T
= &850 %49 222 = javalang.Object 2

o
rin

A= RS2 2 javalang.Objects & &

ulo

O] H| : Point & ColorPoint EcijA
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public class Point {
private int x, y; // ¢t E= Td5t= x, y &E
public void set(int x, int y) {
this.x = x; thisy = y;
}
public int getX() {
return x;
}
public int getY() {
return y;

public void showPoint() { // E2| Zt&E =
System.out.printin("(" + x + "" +y +")");
}
}

O]l H| : Point & ColorPoint EcijA

public class ColorPoint extends Point {

}

// PointE %82 ColorPoint M ¢

String color; // B2 A

void setColor(String color) {
this.color = color;

}

void showColorPoint() { // Z&| B2| & &£
System.out.print(color);
showPoint(); // Point 22A9| showPoint() 2 &

}

public static void main(String [] args) {
ColorPoint cp = new ColorPoint();
cp.set(3,4); // Point 224 A2| set() HAE =
cp.setColor("red"); // M X8
cp.showColorPoint(); // A& &2l Zt& =
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Ol A : Shape & Rectangle S2{A

OIA| : Shape & Rectangle 22iA

public class Shape {
private int x;
private int y;
public int getX() {
return x;

}

public int getY() {
return y;

}

void set(int x, int y) {
thisx = x; thisy =y,

}

void print() { // xy ZtE =&
System.out.printin("(" + x +
gy e,
}

}

public class Rectangle extends Shape {
private int width; // AFZ{& Q| LHH|
private int height; // At 9| &=0|
public void getWidth() { return width; }
public void getHeight() { return height;}
public void setWidth(int width) { this.width =
width; }
public void setHeight(int height) { this.height
= height; }
public double area() { // AtZ{& 9| Ho[(H )
return (double)width * height);
}
void draw() { // x, y Y
System.out.printin(“ArZt& " + getX(+ “x" +
getY() + "2 BH2" + area();
}
}

public class RectangleTest {

public static void main(String [] args) {
Rectangle r1 = new Rectangle();
Rectangle r2 = new Rectangle();

Shape
-x: int
-y: 1int

r1.set(5,3); // Shape 2222 set() HAE =&

r1.setWidth(10); // Rectangle 2|2 9| setWidth() HAE S&
r1.setHeight(20); // Rectangle S2i29| setHeight() HAE =& T

r2.set(8,9); // Shape 222 set() HAE =&

+print(): void

r2.setWidth(10); // Rectangle 212 2| setWidth() HAE =
r2.setHeight(20); // Rectangle 22i22| setHeight() HIAE =

o T

I
-width: 1int

Rectangle

~height: 1int

rlprint(); // xyxtE &%
r1.draw(); // x,y,width,height,area &
r2.print(); // xyZE £

+area(): double
+draw(): void

r2.draw(); // x,y,width,height,area =&
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}
public int getN() {

public class A { public static void main(String [ args) {
public int p; Aa = new A();
private int n; B b = new B();
public void setN(int n) { }
this.n = n3

}

return n;
}
) 2] [e]
public class B extends A { ) \ .
private int m; ( 'J’
public void setM(int m) { ( )
this.m = m; U
! n
public int getM() { L § 2L,
return m; 0eth()
} ’ ’ !
public String toString() { ZetN() Se::g
String s = getN() + " " + getM(); e
g ‘ getN() . toString() |
. _, - _,
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public class MemberAccessExample { = public, protected, default, private
O (S Ll ) .| | 3 | o & ZAOM Folg ™ X|FAHE private?t protected
B b = new B(); /. * [m| %H:I %EHﬁgl private I:IIZIII
a.p = 5; AT A pri O = Cp= A0 M 28
5% // n2 private B, I 9F A ( . \ ) ,:_W ;E 12 private A £ FHE 2E Se~0] A= 20
o . o w4 S22 9| protected HH
H—?i)// n2 private Y, HIY OF 2 X -  Z2 07X Wo| 2E SAUA F2 58
b.setN(10); ; ; — —
int i = b.getN(); // i= 10 (o b B " 52 HH7IXJ“0:|—‘?'7—H-‘EL’%H810| ME S A0M FIH S2f2 9
~JL r [
bom—= 2(9 )// m2 private HH{, HOtY 2F LY ZetN() 3238 protected 5 W8 7t
b.setM(20) ; g
System.out.printIn(b.toString()); \-getN() Y, \toStr‘mg()}
// &0l 10 200 B2 L )
}
}
oAt MEZE AV} 2 I7|X|(E2
AT = A Hl o —1 ~ = =) [ (o)
i SciA HEHO| X|E X} ZC, CIHED)0 A= B2
i O m9(x| PA
I SaA ol F2sk= A S2iA Aol 2 X1EA public class A {
2L 7 default [ private [ protected [ public it i;
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= private int pri;
CIE mi7 X9 FaiA X * X O public int pub;
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public class B extends A {
void set() {
i=1; [/ defalt Y EHZ 7Fs
pro = 2; // protected "-‘"tH QJ 2=

pub = 4; // public HH H x*ﬂ =

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

}

pri=31-// private ®H T2 57}, FIY 2F i

Trrtea pri
pub
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public class A {
int i3
protected int pro;
private int pri;

public int pub;
}
A J
j7|X| PB
public class B extends A {
void set() {
=ty /) 1= default B, MU 2F Wl N P N
pro = 2; // protected HH HZ Its N
pri—=3: // private Wt F2 271, HOY F WA N pro
pub = 4; // public HH FZ ks e
} pub
public static void main(String[] args) { \ J
B b = new B();
b.set();
}
} b
~ g

oA : &5 SAO A= SeHL 7F HH

b, e §

Hi-

o Person S2fA & Of2f @t
Zo oy L2 Z2ip 2
)I\jgcg_H:L class Person {
= int age; It age;

public String name;
protected int height;
private int weight;

= public String name;
= protected int height;
= private int weight;

o Student 222 += Person public void setWeight(int weight) {
SoAE Ar=HIO} ZF HH this.weight = weight;
HEo 2f2 METoL }

o Person 2222 private o '
Z £ 91 weightE= Student public int getWeight() {
SgA0M= 20| return weight;
=/tsot I S0l }

Person®| get, set IAEE |}
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public class Student extends Person {
void set() {
age = 30;
name = "SZ3";
height = 175;
setWeight(99);
}

public static void main(String[] args) {
Student s = new Student();
s.set();
1
}
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- public AQ) { At -HQ!B]
System.out.printin("A&x"); ——— 218

class Bextends A { —
s public B) { Eﬁﬁi_} Jﬁij
! System.out. pnntln{ T T S
} ) e

(wn 200 )

}

class C extends B {

T mere e ( (wex wzo )

(9uxt 280 )

System. ouft prﬁntln( HETIC")
} o a2l

}

public class Constructorfx { =
public static void main(StringI] ams} {
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class A {
class A { > public A(int x) {
A-IE %EH&Q' Aolllé;xl'jl' e public A() { System. out.printin("AMXA");

#T Sefao| MAxtE
detotx ge 4e

System.out.printTn("AAXIA");

}
public A(int x) {

MEZS2|2o MERIL 7|2
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*|_class B extends A {

T~ public B() {
System.out.printIn("AAXIB");
}

}

public class ConstructorEx2 {
public static void main(String[] args) {

B b;
b = new B(); // WXt =&
}

o )

}

-._class B extends A {
T~ public B() {
System.out.printin("MAIXIB");
}

}

public class ConstructorEx? {
public static void main(String[] args) {
B b;
b = new B();
}
}

Hatd ol 2|8l “Implicit super constructor A() is undefined.
Must explicitly invoke another constructor” 27 &4
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= class A {
ME A9 LpblicAO L
Acﬁgxl'7|' } System.out.printIn("AAX}A");
AT S A 9 it public A(int x) {
II'; A:! XTEH_ | System. out..print In(" 7 AL KIA") 5
S oNMNE=E ; 1
MR ge de |

class B extends A {
public B() {
System.out.printIn("AAX[8");

"5 public B(int x) {
AT System.out .printn("O7§ =AM X1B") ;
}
}

public class ConstructorEx3 {
public static void main(String[] args) {

i B b;
“-- b = new B(5);
}
}

super()S O|83L0] # T S~ MAXt
ey

O super()
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o super(parameter);
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super()& 0| 8%¢t At

class A {
public A() {
System.out.printin("A-Md X" )

}

public A(int x) {
e System. out.printin (" D7 HAEAARIA" + %)
}

}

class B extends A {
public B() {

} System.out.printin("A1AIXIB"); SUW"OE
5 public B(int x) { SHH =
Kk super (x); e A) =8

System.out.printin("oH7) MM XIB" + x);
1
}

public class ConstructorEx4 {
public static void main(String[] args) {

B b;
_ Sy o
}

}
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class Person {

1

class Student extends Person {

1

Student s = new Student();

Person p = s; // SI7{A &, A& EL S/ HE
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class Person {
String name;
String id;
public Person(String name) {
this.name = name;
}
}
class Student extends Person {
String grade;
String department;
public Student(String name) {
super(name);

}

}
public class UpcastingEx {
public static void main(String[] args) {

Person p;
Student s = new Student(”O| K| &");
p=s// Q2R 2
System.out.printin(p.name); // L& U=
//p.grade = "A"; // AOlY 27

//p.department = "Com”; // ZTY 28

|

1
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o CH2 7§ 28 (downcasting)
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class Person {

}

class Student extends Person {

}

Student s = (Student)p; // L} 27f &, ZIHEL S 12

public class DowncastingEx {
public static void main(String[] args) {

Person p = new Student("0|ZH2"); // BiFfAE &

Student s;
s = (Student)p; // CHE7lAE

System.out.printin(s.name); // 28 QIS
s.grade = "A"; [/ 2% S8

ojxts

-
- -8

name 0|2
id

Person()

grade

department

Student()
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Person 7} 21217 ) A6 A KUY |

| i
class Student extends Person { sy

""" Persn p = nex Student() elass Person

class Player extends Person {

seees

!

class Professor extends Person |

Person p = new Player()

®
Person p = new Person();

Person p = new Student(); // 7|AS
Person p = new Player();  // @AW
Persan p = niw Professor(); // BMAR

void f(Persen p) {
/1 p7} 712171 A7} Person EIRIY = 913,

// Student, Player, Professor E}2I0| @ += 9ic}.

Person p = rew Professor()

class Professor

inStanceOf AI‘% o1| class Person {
i

class Student extends Person {
}

Person jee= new Student();
Person kim = new Professor();
Person lee = new Researcher();
if (jee instanceof Person)

if (jee instanceof Student)

if (kim instanceof Student)

if (kim instanceof Professor)
if (kim instanceof Researcher)
if (lee instanceof Professor)

A

class Researcher extends Person {

1

X
|

class Professor extends Researcher {

/[ jeel= Person EIZI0|22 true

// jees Student EJJ0|22 true

// kim Student EfRJ0| OL|22 false

// kim2 Professor E{gJ0|S2 true

// kim2 Researcher EII0|7|< 392 true
// 1ee= Professor EFYO| OS2 false

if ("java" instanceof String) J/ "java"e String Ef2le| QlAEAD|DSE true
if (3 instanceof int) // B¢ 2. instanceof= ZyAjofl CHEL 2 m AR AL

Ofl®| : instanceofZ 0| 8%t K| L&

instanceof&
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class Person {}

class Student extends Person {}

class Researcher extends Person {}

class Professor extends Researcher {}

public class InstanceofExample {
public static void main(String[] args) {

Person jee= new Student();

Person kim = new Professor();

Person lee = new Researcher();

if (jee instanceof Student) // jee= Student Et20|2 £ true
System.out.printin(jee= Student EF&}");

if (jee instanceof Researcher) // jee:= Researcher Et20| OfL|2 2 false
System.out.printin("jee= Researcher EF&");

if (kim instanceof Student) // kim2 Student Et/0| O}L|E 2 false
System.out.printin("kim2 Student EtE");

if (kim instanceof Professor) // kim2 Professor Ef2{0|E 2 true
System.out.printin("kim-2 Professor Et");

if (kim instanceof Researcher) // kim= Researcher E}2/0|7| = St22 true
System.out.printin("kim Researcher Et");

if (kim instanceof Person) // kim Person Ef2/0|7| = St22 true
System.out.printin("kim2 Person EF&}");

if (lee instanceof Professor) // lee= Professor Et{0| OFL|2 2 false
System.out.printin('lee= Professor Et&");

if ("java" instanceof String) // "java"= String EFR 2]
System.out.printin("#"java#"= String EF]");

OIAEAOQ|BZ true

Method Overriding

class Animal {
public void sound() {
System.outprintin("&&22|1");
}

-

class Dog extends Animal {
public void sound() {
System.outprintin("Eg!");
}

}
public class DogTest {
public static void main(String[] args) {
Animal d = new Dog();
d.sound();

}

Y




Method Overriding

o HAE @B 20| (Method Overriding)
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Method Overriding At

class DObject {
public DObject next;

public DObject() {next = null;}
public void draw() { s B

}
}

class Line extends DObject |
public veid draw() {
System.out.printin("Line");
}

} !

class Rect extends DObject |
public void draw() { public void draw() {

System.out.printIn("D0bject draw®); = | Line, Rect, Circle

Efiae 2F DObjectF
AAUD draw() HlLEF
|| 2ueoEE

ﬁ‘/—a’

class Circle extends DObject |
System.out.printin("Rect”) ; System.out.printin("Circle");
}
}

ME Zei2 4N} 2H{2fo|YE HAE
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draw() DObject| H|AS

Lineoil A
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Line a = new Line();
a.draw();----oooee- B -

" Fak Line0] 238

(2) AR Qs 71 S2fA HmRAz ovzl0|PE HAE SE(SE HIQE)

DObject
s
DObject p = new Line(); | — et draw() < i
podraw()z e - y == glelg
<>
ARl Hak Lineo| 248
Line

O &l : void draw() M2 E 2 HZ}0| 2 0f

class DObject {
public DObject next;
public DObject() { next = null;}
public void draw() {
System.out.printin("DObject draw");

}
class Line extends DObject {
public void draw() { // HI&E @H{2t0| G
System.out.printIn("Line");
}
}
class Rect extends DObject {
public void draw() { // Hl4E 2H{2t0|
System.out.printIn("Rect");
}

public class MethodOverringEx {
public static void main(String[] args) {
DObject obj = new DObject();
Line line = new Line();
DObject p = new Line();
DObject r = line;
obj.draw(); // DObject.draw() & %4. "DObject draw" &8
line.draw(); // Line.draw() A& "Line" &
p.draw(); // @E{2t0| Y&l Line.draw() 2, “Line" =&
rdraw(); // LH2tO|E &l Linedraw() 23, "Line" &

DObject rect = new Rect();

DObject circle = new Circle();

rectdraw(); // @H2t0| Y&l Rect.draw() 23, "Rect" =
circle.draw(); // 2H2+0| 2 &l Circle.draw() &3, "Circle" =

}
class Circle extends DObject {
public void draw() { // HIA&E Q20|
System.out.printIn("Circle");
}
}




of| 5| A4 np’d onject oty [ @ ALC =
K= S HAES QHato|E =
o = DObject class Person {
1 * 1 h
Hine Tine — draw() - String name;
) . S| "Line" &2 — String phone;
Whiect r | 0/ 1'EH'—L|E¢| %;1 Egﬂﬁ _E.Ill_leQl- priva%epint 1D;
Line OOIXEO'—Hl_O__lF' OOI E% 7(205 public void setName(String s) { name = s; }
; N OIRf, Hhet EtYS 7HAOF public String getPhone() { return phone; }
I \ I Dobject . g9
A% Nl 2 20 L ety [ @ et oL}, public final int getiD() { return /D)
2d2to|gdst Hicat B draw() -+ 2. QHEIo|ElEl HAES M2 |}
sleM FH dRigs] ;. "Line" &21 . Ol__ 4 —— "d= | f d
| of 4l J X HAE 40 SajA9 class Professor extends Person { . .
; p e ACo| M3 X|™X 2O} //protected void setName(String s) { // publicg
Line D'||_|___| = o Mok A& e
protected2 X| Y&
Zop 4 gict. A cE T
i ' DObject .
DObject rect e Jee - public > protected > // SYsH Y AEH, OIX}, HistEIQIS J}E!
) draw() - rect* @l private =2 2 X|’§ #H{7t public String getPhone() { return phone; }
ZO}RICH //public void getPhone(){ // BtStEIY CIE2EH 22
= ore! p g
' Hs} EfQlOt Cl2n o= mwo N
Rect 3. e BTt CEE 2 //public int getID() { // final override® &= gl
. . = p g
I DObject 4. private, final A== // return ID // PersonQ| ID= privateO|2tA 2F
DObject circle | * a0 . QtH E|-O|E,| EEI ‘)F gitl'- //}
. raw() -
S| sircler & }
45 —m
Circle
- i static void main(Str =X Hfolcl
QH{EIO|T g [PHm et e SH HY
e =< //¥3E BlAER T8 yasol el protected String ame
start = new Line(; //Line 24§ 12 — — public void paint() { —
n = start; Hzio|Y HAET} SM SEEICH ; draw( — o)y
obj = new Rect(); ' ‘ ~< ol
n.rfext = obj; //gectl""(ﬂ o1z public class SuperObject( public void draw() {,:x B
n = obj; protgcted Strln.g name; System.out.printin("Super Object");
obj = new Line(; // Line 2| ®Z » Pubtic void paint( { .
. t = obj: raw();
2 n=e>(<)bj. oo } 7 public class SubObiject e s SuperObject {
obj = new Circle(); // Circle Z4X| A& public void draw() ) public void draw( . -
n.next = obj; System.out.printin("Super Object"); System.out.printin("Sub Object");
/) RE =8 23| } oo
while(start !=§null) { public stati_c void main(String [] args) { public static void :nam(Strmg [].args‘) {
start.draw(); \ Supgrobject a = new SuperObject(); Supe'rObJ.ect b = new SubObject();
start = start.next; } a.paint(); } .paint();
}
} } }
DObject start DObject DObject DObject DObject _ -
’—.—'—> draw() =7 —— draw() N e draw() =) draw() -
o Gard 2 - ij: -
/ paint()----. . e paint()---. . e
Line w Line a IE'—» dl"aw()-("" SuperObject 28 b E’—» e SuperQbject £&
Rect Graw(ﬁ SubObject 2
Circle
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paint() SuperObject &
draw()

name "Sub"
T | P

draw()

Ol Xl : Method Overriding

class SuperObject {
/protected String name;
public void paint() {
draw();

}
public void draw()
System.out.printin(name);

}

}
public class SubObject extends
protected String name;
public void draw()
name = "Sub”;
super.name = "
super.draw();
System.out.printin(name);
}
public static void main(String [] args) {
SuperObject b = new SubObject();
b.paint();
}
}

Persons A <H= Professorghe M2 22

A
A0 M getPhone() HIAEE H2lst2t a2 Of
i 20 HAEE SESHEF 2ddtet.

£ OH=11 Professor
1 [E=o; PN

class Person {
String phone;
public void setPhone(String phone) {
this.phone = phone;

public class Overriding {
public static void main(String[] args) {
Professor a = new Professor();
a.setPhone("011-123-1234");
System.out.printin(a.getPhone());
Person p = a;

System.out.printIn(p.T<Phone());

super.getPhone()2
Ot2f p.getPhone()2t
cHg| =8 Hiolglo|
oloi|_|.x| ofr}.

}
public String getPhone() {
return phone;
}
}

class Professor extends Person {
public String getPhone() {
return "Professor : " + super.getPhone();

}

S5 HHAF0l ofsh
Professor2|
etPhone() 2 =.

| R

Method Overloading vs Overriding

A HAEQ F4 SA

Hlm 24 | HACS Quzg | HAS Quztole
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£ SR Hlac 2

c ot =&

o 34 O£ E(abstract method)
w QIE|O] ULt FAHEO UK G2 HAE
o abstract 7| HEZ M A
o ex) public abstract int getValue();
= FYHAEE ME SEfA0M 2H2t0| Y50 7
o F4 222 (abstract class)
1 Y HAEE StLtete JHE Sefa
o Eefla 40| BHEA| abstract2tl A QlsljoF &
T HAETESHLE GIX| B S2fA 20 abstractE A Aot 42

‘-abstract class DObject {

public DObject next;

public DObject() { next = null; }
==abstract public void draw() ;

}

no
b
ke
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public String name;
this.name = name;

}

public String getName() {

return name;

}

}

abstract class Person { // =4 S2fA Mo

public Person(String name) {

2~

)
D

Exception in thread "main" java.lang.Error: Unresolved compilation problem:

abstract class DObject { // =4 Saa Mol
public DObject next;

public DObject() { next = null; }
abstract public void draw(); // 4 HAE M1

}

public class AbstractError {
public static void main(String [] args) {

_—"DObject obj;

cicl

obj = new DObject(; // Tt 27, F4 S22 DObject] YAEHA

+ gick

obj.draw(); // 2Lt 2F

Cannot instantiate the type DObject

at chap5.AbstractError.main(AbstractError. java:11)

A ZgjA0| S5 8l =& 0

= o
O To == o= 7|'X| 7c'->|—|—
o FN SejAol T M
o EH BYAS YAw0L FY HASES THOK OB AE
A

a HAE XMEE_ I:!

abstract class DObject { // &4
public DObject next;
public DObject() { next = null;

}

ESUETTEN

abstract public void draw(); // 4

o A1E EoA T abstractZ M 1slOF &t
A

=2

}

i E=t

ofof

abstract class Line extends DObject { // draw()& F-$1SHX| 2R47| 0]

public String toString() { return "Line";}

class DObject {
public DObject next;
public DObject(){ next = null;}
public void draw() {

}

}

ot

System.out.printin(“DObject draw”);

1

1

abstract class DObject { ,"
public DObject next; "7
public DObject() { next = null;}
abstract public void draw();

}

x4 232

0 ME 220N #T 22420 FY HAE TH(QH2t0|Y)

o HE Fefat F4 222 ofd

T o

class Line extends DObject { class Rect extends DObject { class Circle extends DObject {
public void draw() { public void draw() { public void draw() {
System.out.printin(“Line”); System.out.printin(“Rect”); System.out.printin(“Circle”);
} } }
} } }
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OflA| : Calculator =4t Sg|A

Ch2o| =4 224 Calculatorg A& 8= GoodCalc E2eiAE
2Hdstet.

abstract class Calculator {
public abstract int add(int a, int b);
public abstract int subtract(int a, int b);

ublic abstract double average(int[] a);
0 SN AL BAS 2 ZHA REE BE O P getntl 2
OflH| : GoodCalc S22 Ct3‘d (Polymorphism)
class GoodCalc extends Calculator { dkl 2t 2K S0 ol =

oublic int add(int a. int b) { o Etf; g ponmorpth?)OI 2t I1I7F H| Et e OIOIT-f ™
return a+b; L2 HAIX| 7 MEE|HEte 2F 2K o] EFRIo] kA

b MEZE 2 S22 St Z(dynamic binding)

public int subtract(int a, int b) {
return a - b; Stape

}

public double average(int[] a) { [+draw()
double sum = 0; ' A
for (inti = 0; i < alength; i++) e

sum += ali]; s

return sum/a.length; "

} Re Fta!!“g}e | [ Triaqg}e ) L ci rfle_ ! :; e

public static void main(String [] args) { & g
Calculator ¢ = new GoodCalc(); +draw() tdraw() +draw() - b
System.out.println(c.add(2,3)); 5 éﬁ(‘ ezl
System.out.printin(c.subtract(2,3)); -1
System.out.println(c.average(new int [] {2,3,4})); 30

} .
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Ol Al : CtHE’S O Al

class Shape {
protected int x, y;
public void draw() {
System.out.printin("Shape Draw");
}

}

class Rectangle extends Shape {
private int width, height;
public void draw() {
System.out.printin("Rectangle Draw");
}

}

class Triangle extends Shape {
private int base, height;
public void draw() {
System.out.printin("Triangle Draw");
}

}

class Circle extends Shape {
private int radius;
public void draw() {
System.out.printin("Circle Draw");
}

}

public class ShapeTest {
public static void main(String arg[]) {
Shape s1 = new Shape();
Shape s2 = new Rectangle();
Shape s3 = new Triangle();
Shape s4 = new Circle();
s1.draw();
s2.draw();
s3.draw();
s4.draw();
}

Ol Al : Ct8 OflA|

public class ShapeTest2 {
private static Shape arrayOfShapes][];

public static void main(String argll) {
arrayOfShapes = new Shape[4];
arrayOfShapes[0] = new Shape();
arrayOfShapes[1] = new Rectangle();
arrayOfShapes[2] = new Triangle();
Bl =

arrayOfShapes[3] = new Circle();

/1 R AHe| B0 H= HAES ZESH= §X HIIY (dynamic binding)

for (inti = 0; i < arrayOfShapes.length; i++) {
arrayOfShapes[i]l.draw();

Atepe] A AlE =

XM= 2= S
SHAS XS22 dHEEL




Object8| HAE

Objectl| HAE

blAE | L
protected Object clone() S A2 ELS MHE OS] 2|
boolean equals({Object obj) objZ} 71217 [= 2|2t Al A7} vl wslH 22X true 2|8
Class getClass() . 3 A2l SEMY FeHAS 2[H
it hashCode() & 2Rl et siAl 2 2t 21T
String toString() . S Aol chE AEE BEE 2H
void notify() S HA0l chel chr (5 fis Sttel A2 =8 AECt,
void notifyAl1() 'T iAol chall CHZ |5l Q= RE AZ|EE MEC
void wait() . Cl2 A2E7} 7ig TH7ER| SA AREE 2 ISHA| Sk,

class Point {
intx, y;
public Point(int x, int y) {
thisx = x;
thisy = y;
}

}
public class ObjectProperty {
public static void main(String [] args) {
Point p = new Point(2,3);
System.out.printin(p.getClass().getName());
System.out.printin(p.hashCode());

System.out.printIn(p.toString()); Point
System.out.printIn(p); 12677476
} Point@c17164
} Point@c17164

instanceof

getClass() Hl&E

o M| MAEYRIX| O TS ghetotrt,

Shape s = getShape();
if (s instanceof Rectangle) {
System.outprintin("Rectangle0| 4 |t &L|CH);
} else {
System.outprintin("RectangleO| Ot CHE Z4H| 74 4 & A& LITH);

A T R

tE A Dl

gl A

Shape s:

instanceof HAHR O

class Car {

}

public class CarTest {
public static void main(String[] args) {
Car obj = new Car();
System.out.printin("obj is of type " + obj.getClass().getName());

obj is of type Car




equals() HIAE

class Car {
private String model;
public Car(String model) { this.model= model; }
public boolean equals(Object obj)
if (obj instanceof Car)
return model.equals(((Car) obj).model);

else
return false;
} Object2|
equals()2
public class CarTest { q;ﬂyggla
public static void main(String[] args) {

Car firstCar = new Car("HMW520");
Car secondCar = new Car("HMW520");

if (firstCar.equals(secondCar)) {
System.outprintin("& ¥t ZFO| XSt L|Ct";
} else {
System.outprintin("& ¥t ZF2| XAt&KtH7t OFE LICE™);
}

} SR ANSXHALICH

ZHH| H| 1 (==12} equals())

o AN HEHEEAS LY Bl == ALK} Of
o 24K L{E Bl

= MECOHE F AN71 22 WE2 QX Hl
= boolean equals(Object obj) 0|&
class Point { Point a = new Point(2,3);
intx, y; Point b = new Point(2,3);
public Point(int x, int y) { Point c = a;
this.x = x; thisy = y; if(a == b) // false
} System.out.printin("a==b");
} if@ == ¢) // true

. System.out.printin("a==c");

ZHH| H| W (==2} equals())

class Point { Point a = new Point(2,3);
int x, y; Point b = new Point(2,3);
public Point(int x, int y) { Point ¢ = new Point(3,4);
this.x = x; thisy = y; if(a == b) // false
} System.out.printin("a==b");
public boolean equals(Point p) { | if(a.equals(b)) // true

if(x == px && y == p.y) System.out.printin("a is equal to b");
return true; if(a.equals(c)) // false
else System.out.printin("a is equal to c");

return false;
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a is equal to b
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Ol Al : Rect 222 equals()

class Rect {
int width;
int height;
public Rect(int width, int height) {
this.width = width;
this.height = height;
}
public boolean equals(Rect p) {
if (width*height == p.width*p.height)
return true;
else
return false;




Ol Al : Rect E2llA equals()

public class EqualsEx {
public static void main(String[] args) {

Rect a = new Rect(2,3);

Rect b = new Rect(3,2);

Rect ¢ = new Rect(3,4);

if(a.equals(b)) System.out.printin("a is equal to b");
if(a.equals(c)) System.out.printin("a is equal to c");
if(b.equals(c)) System.out.printin("b is equal to c");

hashCode() |2 E

o0 hashCode()&
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toString() Hl&~E

0 Object 22§22 toString() HAS = 24K o 2Xte
S HisksiCy,

class Point {
intx, y;

public Point(int x, int y) {
thisx = x; thisy = y;

}

public String toString() { -
return "Point(" + x + "," + y+ ")";

}

1
public class ObjectProperty {
public static void main(String [] args) {
Point a = new Point(2,3);

System.out.printIn(a.toString());<[ System.out.printin(a); 2t ]
}

e S
b ey 0

toString() HIAE ALE

o String toString()
o AHE ZXE 2 et
= Object 2220 HE toString()0| Etetst= EXHE
o 22 0|E@AH| 2| hash code
. ;ﬂ; 2 AE tosString)S 2H{2to|Fsto] Atk 2Rt 2|
o
o ALY 0f 2ot Xts Het
= K+ 2AHE -> K| toString() + EXYE Xt #et

Point a = new Point(2,3); | ;5 | Point a = new Point(2,3);
String s = a + "®" = String s = a.toString()+ "&";
System.out.printIn(s); System.out.printin(s.toString());




HAS-A ZH7|

a HA: "~2 ~O|Ctet ZH2 A
&2 is-a ZA0|CL

F(Car is a Vehicle).
F(Dog is a animal).

n M

O has-a 24 ~2 ~2 7tX| 1 QJCHQt &

rlo
k!

HA|

o EAME2 M= 7K UCH(Library has a book).
utE 7FX|2 RUCHLiving room has a sofa).

HAS-A ZHA|

HAS-A ZHA|2| o|H|

o 24 X Z=2 U0 has-a A= 74
A (composition) == &g 24 (aggregation)E
LEEFEHCE,

. Car fp———————  Caburetor

Pond <l Duck <

@ Date (& EmployeeTest

o year: int @ _main(args: String[]): void
a month: int

o date: int

QE Date(year: int, month: int, date: int)
@ toString(): String

<€

& Employee

@ name: String
g birthDate: Date

& Employee(name: String, birthDate: Date)
@ toString(): String




O A| : Date 222

Ol A : Employee S22 has-a Date 222

public class Date {
private int year;
private int month;
private int date;

public Date(int year, int month, int date) {
this.year = year;

this.month = month;

this.date = date;

}

@Override

public String toString() {

return "Date [year=" + year + ", month=" + month + ", date=" + date + "]";

}

public class Employee {
private String name;
private Date birthDate;

public Employee(String name, Date birthDate) {
this.name = name;

this.birthDate = birthDate,

}

@Override
public String toString() {
return "Employee [name=" + name + ", birthDate=" + birthDate + "]";

}

—

OllA| : Employee 222 has-a Date 222

Y HaE 2ol

public class EmployeeTest {
public static void main(String[] args) {
Date birth = new Date(1990, 1, 1);
Employee employee = new Employee("£Z&", birth);
System.out.printin(employee);

}

o 2 20 HAE FoM X HAES
Y| (LHEI0|E)5H £ 2 F2A 2K 0f M
S ==L OFL B Af4] S A00A 2 ZE[ =L
et =2 =5 = HAE7F ZebTinh

public class Animal {
public static void eat() {
System.out.printin("Animal2| H& HALE eat()");
}
public void sound() {
System.out.printin("Animal2| AAEA B|AE sound()");




Y HaE 20|

public class Cat extends Animal {
public static void eat() {
System.out.printin("Cat2| & HAE eat()");
}
public void sound() {
System.out.printin("Cate| AAEHA HAE sound()");
}
public static void main(String[] args) {
Cat myCat = new Cat();
Cat.eat();
Animal myAnimal = myCat;

Animal.eat();
myAnimal.sound();

—-




