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Private Constructor

O Private A A X}
. B {0t Zgets SANN YstHoR gtk
o EEHA7|- OIAE A DL

constructor= Af%

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);



Protected Constructor

O Protected A A X}

Protected A A At= FA2 2 A(abstract class)0|A AtES HE
a2 A 0= protected EE£ default MAXE Holgt
ENEFIPN-IPUES :ro lLHHELEHAOﬂM T 29| protected

HHRIE SESH0) 27|35t HYUS e,

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) {

//IShape s= new Shape(“=38"); // error Shape is abstract: cannot be instantiated

Shape s = new Triangle(“& Zt&");

s.print(); // &4

s = new Rectangle(“&AFZ&");

s.print(); // ZIALZE

1}



Static vs Instance Initializer Block

class StaticPoint {

O Static Initializer Block orivate static int[] data

s SdiL 2EA 2=

. ae glae e ow| SEEC
= instance ZE Uﬂ:_— S X data=new int[] {1, 2, 3 };
m static H 72100 ALE }
O Instance Initializer Block }
s A MMAl = class InstancePoint {
= super X} 0|20 U private intl) data
ot MMXIECE HX AldH {
) F;S;nie L, Ef o /jfof data = new int[] { 100, 200 };
= — R E—
NaJs ) . .
H ! o _ o public InstancePoint() {
n D= YEXNS S8 BES System.out.printin(“7 |2 8 & X}”);
instance initializer block| }
H = public InstancePoint(int x) {
System.out.printin(“ 2 A X}):
}

}



Instance vs Static Field

O Instance field
s AKo HRMENE HYES F

o 4K HEGA HE2| STt
o Static(Class) field
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Withdraw()

Deposit( )

balance 1000
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Withdraw()

Deposit( )

balance 50000

>




Instance vs Static Method

0 Instance method

n AN HEA M2 S22 S

s FH HlH(static field & method) & AFE 71=
o Static(Class) method
oA 2YA| 2, 4K A 0] SEHAE A
M HH (static field & method)E E2¢ = U= HAE
?_lﬁ'.ijﬁ M H (instance field & method) A2 &7}
this A€ =7}

BankAccount Instance

BankAccount Class |
e Withdraw( )

|
InterestRate( ) _—

\ Deposit( )
v .
_ ~| balance 10000




o= (Inheritance)

O Ab
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n &R 22l Y (EE, HAE)S oFf A0 %EVQE A

M&2 of SeA%t 7|E SeflAao £MHOoIL 7|5 (ML
TH AL (reuse)StHA XpAIQ| *HES =Zd0|Lt 7|s2 -r7f°H*'|
2t&(extend)St ALt 7|E 7|52 EHIStD 7] (refine)St= w3 24
s 233 I:Hlol*'—_"“F-H*(base), I Z 2 X (superclass)
EdE2 ST 49 S
SPNENEEES uf*”EEHA(derlved AN B =2l A (subclass)
Ed2 =2 2= o9 Eaia
_I_I__|_|_-I E-EHAO-” X'—A|D|-O| EA‘i -LLII: |:|-||AI: le.
I A9 E4 (0 A 2 —“F’S 0| &~ £ @ B 2+0| Y (overriding)
n I ELEH*Oﬂ)\‘l otf| A2 -5 ANH

o) & -> ZHIYE > FAE
7

I_

. MES S AT M ZHA B
St Sd= MY €27 o ME SaA71 ZHEH| Y



Ab2o| T 9 M
o1— = o
/ class Student class StudentWorker class Researcher class Professor \
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07| 07| o7 o7 d450| s AR
27| 27| = 27| =2E HHE 713
x| AP | | 4 740 2 A
3535 353517 75| g e o — 2=
57| 7t2%|7|
ot
o) | | 328 ol s R
class Person 27| Person ZHA Xt
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Z2 20| HAHED
g2 ZESE YA B
class Student LH 57 HALASEH| class Researcher
A4 A
ﬁsmdentwﬂr‘ker 2l5}7| 7I2x|7| class Pr‘ofy




(@)
[ |
7t
@ Person
o eat(): void
o talk(): void
o walk(): void
@ sleep(): void
@ Student @ Researcher
o study(): void o researchi): void
@Studenthrker @ Professor

o work(): void

o teach(): void

oy /
Fe= 72 A0, N2 OE FE2 AN SAA0
S

name: string
age: int
identityMumber: String

@ Student

@ Professor

schoolName: String

department: String

facultyPosition: String

@Unde rgraduateStudent

department: String
studentNumber: int

@GraduateStude nt

department: String
studentNumber: int
degree: String




52 0

o Parent 224 © Parent
| | " ol o name: string
= hame OlEl‘ H-l = — @ Parent(String)
etName(): Strin
m name% —L7|2|' |9|E g%'xf ggetmamel{String}l:gunid.
= namelf| 2 = YT FAAHE
getter/setter 0| 2~
o Child 2e © chi
o value: int
=
= parent@| At4 A o Child(String, int)
" " -+ etValue(): int
= "value _JIEQ|' ValUG% —*—7|9-|' A|9|E zget‘u'alue{int}:uoid_
HAXRL getter/setter HAE
. Parent®| M| 22| 712 Childe| B22| #+=
D Pa rentgl- Ch I |d = EH - 7_I-|I X-” 7|— String name String name
AH A_I El D-” E El ?. N Parent(String n) Parent(String n)
String getName() String getName()
Parent parent = new Parent(); void setName(String n) ?/oid sletName(String n)
. . . int value
Child child = new Child(); ChidSuing 1ty
int getValue()
void setValue(int v)




x| 49 2212 £ javalang.Object S22
A E XS 2 Z javalang.ObjectE ASEES
o AtHp &5 7o 2 E

public class Person {

}

public class Student extends Person { // Persong &&= 24 Student M

}

public class StudentWorker extends Student { // StudentE & < &F
StudentWorker 224

Ho
rn —
ulu

rr

}



Ol | : Point & ColorPoint 22

(x,y)2 ot = HISl= Point A2t O|F 570 A

=
=
ASH= ColorPoint 222 B0 EXL

public class Point {
private int x, y; // 8t M2 F&5t= x, y
public void set(int x, int y) {
this.x = x; this.y = vy;
}
public int getX() {
return x;
}
public int getY() {
return y;
}
public void showPoint() {// Mo| Xt E &=
System.out.printin("(" + x+"," +y +")");

}

FH

}




Ol M|: Point & ColorPoint 2l A

public class ColorPoint extends Point {

/| Point& &% 22 ColorPoint A4 © Point
String color; // 42| A o xcint
. . oy:in
v0|q setColor(String color) { « setpe ik, y: ink): voi
this.color = color; e getX(): int
@ getY(): int
} a showPoint(): void
void showColorPoint() { // Z42{ Mo| Tt & &=
System.out.print(color);
showPoint(); // Point 224 2| showPoint() £& @) colorpoint
} o color: String
public static void main(String [] args) { e setColor(color: String): void
e showColorPoint(): void

ColorPoint cp = new ColorPoint();
cp.set(3,4); // Point 22492 set() HAE T &
cp.setColor("red"); // M x|
cp.showColorPoint(); // 22 Mol 2t & &=
}
}

red(3,4)




O H|: Shape & Rectangle

S A

public class Shape {

}

private int x;

private int y;

public int getX() {
return Xx;

}

public int getY() {
return y;

}

void set(int x, int y) {
this.x = x; this.y = vy;

}

void print() { // x,y ZtE &2
System.out.printin("(" + x +
Sy ),

}

public class Rectangle extends Shape {

private int width; // AFZt& 9| L4H|

private int height; // AFZ& 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() { // AFZt& 2| &
return (double)width * height);

}

|(OO)

void draw() {// x, y &

System.out.printin(" AP e "+ getX()+ " X"

+ getY() + "2 WAL " + area());

}

}



Ol | : Shape & Rectangle

S A

public class RectangleTest {
public static void main(String [] args) {
Rectangle r1 = new Rectangle();
Rectangle r2 = new Rectangle();
r1.set(5,3); // Shape EcilA 2] set() HHIAE &

r1.setWidth(10); // Rectangle 224 2| setWidth() HIAE

r1.setHeight(20); // Rectangle 2 2iA Q| setHeight() HAE 5 &

r2.set(8,9); // Shape EciA 9| set() HIAE 5 &

r2.setWidth(10); // Rectangle 224 Q| setWidth() HIAE

r2.setHeight(20); // Rectangle 2 2iA Q| setHeight() HIAE 5 &

r1.print(); // x,y=t & &=
r1.draw(); // x,y,width,height,area &=
r2.print(); // x, yZt & £

r2.draw(); // x,y,width,height,area &=

AL

AL

@ print(): void

T

@ Rectangle

o width: int
o height: int

e area(): double
o drawl(): void
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public class A {
public int p;
private int n;
public void setN(int n) {

this.n = n;

1

public int getN() {
returmn n;

1

public static void main(String [] args) {
Aa =newA();
B b =newB();

public class B extends A {
private int m;
public void setM(int m) {

this.m = m;

}

public int getM() {
return m;

}

public String toString() {
String s = getN() + " " + getM();
return s;




NE g2A0] A W M2

public class MemberAccessExample {
public static void main(String [] args) {
A a = newA(); a b
B b= newB(); /. ’
a.p = 5; / \ .
a-r=55 // n2 private Y, ZNY QF WA [ i
b.p = 5; E
be=—b; // n2 private M, AOY 23w |
b.setN(10); X szmg
int i = b.getN(); // i= 10 Y 5 fl']
bom=-201 // m2 private HUH, ZOA 2= S " N setM()
b.setM(20) ; sEtNH 99151"1(}_
System.out.printIn(b.toString()); ge \Etn tring()
// &0 10 200| E&E
) \. Y
1
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o AtHEe| B X['8X} 4 7HK|
= public, protected, default, private

o8& AN Foled B2 X|'S A= private?t protected
o 7 Se29] private &
s 7 SEf29] private B = CHE 2= Se20 82 =9
o 5 222 9| protected HH
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public class A {
int i;
protected int pro;
private int pri;
pubTic int pub;

}

public class B extends A {
void set() {
i=1 /) default HHY T2 s
pro = 2; // protected B FEZ 7ts

pri—=34// private Mt T MO 27, 0 O wa -

pub = 4; // public B H I":‘ =

}

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

}

{7 |X| PA
R
i
XK pro
b prri
pub
b| @




#T YA} MEIYAT} M2 CLE TY7|X
(CI2 B0, CIAE2]) of A= FL

oj7|x| PA
p

public class A {
int i;
protected int pro;
private int pri;
public int pub;

-

Ij7|x| PB
p

public class B extends A {
void set() {
d=t /) iE default W, MY F STy
pro = 2; // protected 2 HZ2 Tk
pri—=-3s // private HH T2 £7}, MY 2F LM -
pub = 4; // public Mt FEZ 75

}

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

}

}




O @ - &5
p,5 i |
=

o Person S22
m int age,
= public String name;
= protected int height;
= private int weight;

o Student 2l A= Person

SoAS S0 4 BH

ZiCo Zt2 X—IXl—oH:l-

= Person 22|22 private
ZEQ welght._ Student
=of20M= E20|
=/50ot0] 7+ SeiA 0
Person?2| get, set I AEE
& off M Tk 7‘75.0 715 O}Lt.

class Person {
int age;
public String name;
protected int height;
private int weight;
public void setWeight(int weight) {
this.weight = weight;

—

public int getWeight() {
return weight;



ol &l : &= A0 A= SeiL 7 BH
i

public class Student extends Person {
void set() {
age = 30; // default 2 X|HGXt= 22 W7 |X|0q ALE7HS
name ="&Z&";
height = 175;
setWeight(99);
}

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

}
}
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ME/wo Sef20| 8% =25 3 o

class A { —
> public A { (4x sz@ )
: : System.out.printIn(" & XA") 5 > 3|

(yxt ﬁééj } ]

. |

.| class B extends A { -
s public B() / (aart 420 |

B : System.out.printIn("4X[B") 3 F~—————> a)E

[@gxr Eééj : /

/ |
~..| class C extends B { -
5 public C() { [«ggxr gg@]

System.out.printIn("MMXIC"); —

| ) ) 2|t
(aant iégﬂ

public class ConstructorEx {
public static void main(Stri
- Ccs
oo c = new C();

args) {
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ME Ao

#1f Z2j~
MEHSIX| S

HG A7}
o| AIMX}E

OI-O o
7O:|_I_

> public A() {

class A {

System.out.printIn("AAXKA");

}

public A(int x) {

b MeZejAo| MMXIt 7|2
} MARtel 42, Amdeis

' XEo= #HIAo| IR

class B extends A ]

-~ public B() {

L MRt RS wg

System.out.printin("4-MXIB");
}
}

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

| -




o Sci2of 7= Y8571 8lo 2F o

class A {
. public A(int x) {
System.out.printin("AAKIA") ;
}
}

“‘n‘c1ass B extends A {
- public B() {
System.out.println("AfAMXIB");
}

}

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

HntU2{of 2|5 “Implicit super constructor A() is undefined.
Must explicitly invoke another constructor” 27 &4



A1 S2alA O = =
#I S2f20| 7|2 MM} XI5 S -
=L A B o
o gZajAol h7) HEE 7HE WAL B
class A {

A-IE %EHﬁ—Q— L public A() { .

g’lgx-7|- } System.out.printIn("AHAXIA");

I SEiA0 ubl11 int x

= i }
Mensix| re A )

class B extends A {
public B() {
System.out.printIn("AAMXB");
O
- public B(int x) {
g System.out.printin("Of7HHSMAXIB") 5
}
}

public class ConstructorEx3 {
public static void main(String[] args) {
B b;
--—. b = new B(5):
}

}




super()E 0| 85}0] I F2|A x|
Med

O super()
= A SAN BAHOR T 2220 YIS M
S I AE
= AME T4
super(parameter);
CIAHE 0|80 I 2ol Mot ddXt ==
FHEAl ME FeiA SGX ZES MY A 2410 2FoF 2



super()S 0|88t At

class A {
public A() {
System.out.printIn(" MM XIA");
1
ic A(int x) {

pub]l
//r System.out.printin("Oj7HHSMAE XA + X) 3
1
!

class B extends A {
public B() {

: nAHAq ny.
: System.out.printin("MAMXI8"); super(); El'_T'_ ]
» public B(int x) { [e) E AN =
\r\ super (x); ot ) ==

System.out.printin("Oj7HHSMAEXB" + x) 3
1
!

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

e B b;
. b = new B(5);
!

}
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o Y7028 (upcasting)
» ZZ21HO|N O|FHX|= X5 EfRY Het
= NE SaA9 YHEA 45 v1H SofL HHBA0 T
I A Ym LT ME SeliA AHE 127 1A = oY

HA]
AH Lol Y BE BHE MIT 4 90 w1 S2hAo Y
M3 It

class Person {

}

class Student extends Person {

}

Student s = new Studenty();
Person p = s; // 27/~ & XA} &E} /2



BHMLT Al

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(“Park”);
p=s;// Q2T HE
System.out.printin(p.name); // 2LF AU
//p.grade = "A"; // ALY LR
//p.department = "Com"; // ALl QF

5

o

id

kPerson()

grade

o

Student ()

s I\ ~
glmHA s 0[S5HH
#9| 671 Aol 2F
B 7S5l

. v

} Park

-
glmx pE 0|E5HH

_| Student ZHxj|2| HH =
1 X! Person?| HIHDH

B2 7Issi.
k.

hS
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o CH2 702 El(downcasting)
o L A YoBAE ME SeliA 2| A0 o
s GIHAEE DS CHA| Jelii2 & &2l A
. BAHoZ Bt K|F

class Person {

}

class Student extends Person {

}

Student s = (Student)p; // L2712 &, ZHEFS H1EF



S ? I
4 \"\
public class DowncastingEx { | o
public static void main(String[] args) {
Person p = new Student(“Park”); // dFHAE ||| id
Student s = (Student)p; // Ct2 I AE person()
System.out.printin(s.name); // 27 S E
} s.grade ="A"; /| 27 US grade
} department
Student()

b
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SO 2o AHBAZ M2 22 AN E 2 + U
O instanceof YAHK}

= instanceof ¢AK}
dH AV 72| 7| = AXA e AR Ef Y A
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HI

o} 7|

K| HA instanceof S| AEY

HALO| AT} : true/falsel| =21 2
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HAY

class Person

Person p = new Student()
} class Student

11111

Person p = new Player()

11111

Person p = new Person();
Person p = new Student(); // YHA

Person p = new Player(); /] YA

E
[=]
E
[=]

Person p = new Professor(); // &7iAE Person p = new Professor()

void f(Person p) {
// p7t 71217 |= 277} Person EIJY = 11,
// Student, Player, Professor Et2l0| & £ QC}.

class Professor



Of| K| : instanceofS 0| 8¢t ZHH| 1H

instanceof=
0| 850 7H7Hlol

Et@is 7 Eot=

jee'.: Student E} &
kim<= Professor EI ]
kim= Researcher Ef &}
kim<= Person EI &
"java"= String EtQ

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 Et 20|22 true
System.out.printin("jee= Student EF&");

if (jee instanceof Researcher) // jee= Researcher Et 0| OfL| 22 false
System.out.printin("jeei= Researcher Ef&");

if (kim instanceof Student) // kim2 Student Er%‘ O| OfL|E £ false
System.out.printin("kim= Student Et&");

if (kim instanceof Professor) // kim2 Professor Ef2I10| 2 £ true
System.out.printIn("kim= Professor Ef &");

if (kim instanceof Researcher) // kim= Researcher Ef®I0|7| = S22 true
System.out.printIn("kim= Researcher Ef &");

if (kim instanceof Person) // kim2 Person Ef®I0|7| = SIEZ true
System.out.printin("kim= Person EF");

if (lee instanceof Professor) // leee= Professor EtQI0| OL|E 2 false
System.out.printin("lee= Professor Ef &

if ("java" instanceof String) // "java"&= Strmg EfQie| CIAEHAO[ER true
System.out.printIn("W"java#"= String EF");



Method Overriding

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

. =

class Dog extends Animal {

public void sound()

} System.outprintin("& H1");
}

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

}




Method Overriding

o 2= @H 2(0| Y (Method Overriding)
o 7 UL HAEFE ME S0 A XHF 2

I S22 HaALE O, AL QX EfY S 7=, 2|H EtY
S QE 7 QA A
= 0| & SlLi2t: CtE2H HAE @ 2t0| T Aol
w S HFOIC] HiAH
ME ZjA0 QHEI0|HE HACI EXxH A2 55
Hpolgl =
4 R
HASL() | Am 2aa S X HFQIT] YA
=20
M AS3()
HAS2() 35 >< - g
Chl HAZ2() 2620l g

“‘E-— B AS2() j Ne A




Method Overriding Aldi|

class DObject {

public DObject next;

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

}

Line, Rect, Circle
A= 25 DObjectS
At&HED draw() HjACSE
2u2t0|SE

N

class Line extends DObject {
public void draw() {
System.out.printIn("Line");
}

class Rect extends DObject {
public void draw() {
System.out.printin("Rect");
}

class Circle extends DObject {
public void draw() {
System.out.printin("Circle");
}
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DObject
a [ - _
Line a = new Line(); draw() J{mmectgl HAS
a.draw();-------m-meeeeees
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: void draw() &5

QHEI0|S Of

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

}
}

class Line extends DObject {
public void draw() { // HI&~E QH{2t0[F
System.out.printIn("Line");
}

}
class Rect extends DObject {

public void draw() { // H&~E 2H2t0| Y
System.out.printIn("Rect");
}
}

class Circle extends DObject {
public void draw() { // HI&~E QH{ 20|
System.out.printIn("Circle");
}
}

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() &<,
line.draw(); // Line. draw() ool
p.draw(); // 2H2t0|E &l Line. draw() o
rdraw(); // B 20| 2 =l Line.draw() *a'%'i,
DObject rect = new Rect();
DObject circle = new Circle();
rect.draw(); // 2H 20| EH &l Rect.draw()

circle.draw(); // L 2tO| S &l Circle.draw()

Al
=,

"DObject draw" &=
"Line" EE"

"Line" &=
'Line" =&

'Rect" =&

Al "Circle" =&
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DObject rect
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draw()

Circle

"DObject draw" &2
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"Rect" &3

"Circle" £&4
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3. His EfQIAN CHEXH @5
4. private, final HA~E&=

class Person {

String name;

String phone;

private int /D,

public void setName(String s) { name = s; }
public String getPhone() { return phone; }
public final int getID() { return /D;}

class Professor extends Person {

//protected void setName(String s) { // publicZ

protected2 X| g &= QI3

//}

// SYot HAEE, QIX} Ht2tEIY S 7}

public String getPhone() { return phone; }

//public void getPhone(){ // Bt2tEIR CI2H QF

//}

//public int getID() { // final2 override® == 9l&
// Person®| ID= privateO|2tA] 25

//}
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o =20 start = new Line(); //Line Z4%{| ¢34
n = start;
obj = new Rect();
n.next = obj; //RectZi&l| 214
n = obj;
obj = new Line(); // Line 28X @1Z&
n.next = obj;
n = obj;
obj = new Circle(); // Circle 24| 244
n.next = obj;
I B2E =8 £23617|
while(start != null) {
start.draw();
start = start.next;
}
}
DObject start DObject DObject DObject DObject
o draw() -~ > draw() ----- > draw() -7 ——= draw() --.

public static void main(String [] args) {

DObject start, n, obj;

H71

Line
Rect
Line
Circle
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Line

Rect
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o H - O class SuperObject {
protected String name;

public void paint() {

oH2to|Y HASTE 34 SEECL grraW O PN
public class SuperObject { public void draw() - .
protected String name; System.out.printin("Super Object");
public void paint() { }
draw(); }
} (‘) public class SubObject e s SuperObject {
public void draw() public void draw(
System.out.printin("Super Object"); System.out.printin("Sub Object");
} }
public static void main(String [] args) { public static void main(String [] args) {
SuperObject a = new SuperObject(); SuperObject b = new SubObject();
a.paint(); b.paint();
} }
} }
Super Object Sub Object
aint()----. . int()---. i
o[ @ (< | Swetiect w2 b [[@t O speronect w2

SubObject B5




super 7| E

class SuperObject {

O super 5’| _Cr)__l = protected String name;
= public void paint() {
= supere i S2fAe draw();
=2 NS | A5 )
= ; f -2 W AFS &z public void draw() {
& 'I System.out.printin(name);
- M2 SN A3 .
O _IJ_\I_J_L-l %EH__| |]-|| E o= public class SubObject extends erCbject {
X M_Q_ protected String name;
public void draw()
s AU = super =S ngi:a;::b"ic Sor”
. = > '
XO'US‘,' |:||'O| |2§ X‘l El super.draw(};
System.out.printin(name);
b ® > name "Super" }
paint () SuperObject EL& public static void main(String [] args) {
draw() SuperObject b = new SubObject();
b.paint();
name Ilsubll }
SubObject H& }
draw()
Super

Sub




O H|: Method Overriding

PersonS Ar£HtE professorth= ME2L SeiA
= e 20| M getPhone() HAEE A E L[Sl O2[11 O
T Ao HAEE s ESIEE AdSte}

£ 0= 11 Professor
| A~ £ 0f] A

class Person { public class Overriding {

String phone; public static void main(String[] args) {
public void setPhone(String phone) { Professor a = new Professor();
this.phone = phone; a.setPhone("011-123-1234");

} = S System.out.printin(a.getPhone());
public String getPhone() { %‘;gﬁ“gf’get;h”fé)e?)ﬂr Person p = a;
return phone; Cha| =X HFQIC O System.out.printin(p.getPhone());
} UOJLEX| Q=L }
} }
class Professor extends Person { \ ;
public String getPhone() { ﬁiiﬁfﬁoﬂ 2l'oH
return "Professor : " + super.getPhone(); getPhone() S=.
}
}




Method Overloading vs Overriding
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o =4 A E(abstract method)
» ARAE[O OL} FRHE[O /K| B2 HaE
abstract 7|9/ EZ M
ex) public abstract int getValue();

n T HAEE ME ZEA0A 2B 20| F5He +3
o =4 2l A (abstract class)
1 T HAEE StLEtE 71 SefA
SofA A0 HEEA| abstract2td A 48| 0fF &t

0. FEMN MAETJLSILE QIX|ITE 22 A 40| abstractZ2 M5t
74O
o1

EFUIEFTPN ]>-abstract class DObject {

public DObject next;

! public DObject() { next = null; }

abstract public void draw() ;

}




2 7tX| F372 F& L At

&8 HAE Qe F8 2 Hé

abstract class Person { // &4 224 ¢
public String name;
public Person(String name) {
this.name = name;
}
public String getName() {
return name;

}
}




A S| QAHA MY 27}

abstract class DObject { // T4 SEHA MO

}

public DObject next;

public DObject() { next = null; }
abstract public void draw(); // F& HAE M

public class AbstractError {

public static void main(String [] args) {
DObject obj;
obj = new DObject(); // AW Y 257, F4 A DObject| QIAEAE

SEE + lct.

}

obj.draw(); // ALY 27
} Exception in thread "main" java.lang.Error: Unresolved compilation problem:
Cannot instantiate the type DObject

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




(@)
(@) O o1
Fy Sejaol Chae 4
Fo ELEH AE é)*%'ﬂ.:*O $é§ HAEE F5tX| o™ ME
_;LEHAE XAI- E-EHA

abstract class DObject { // =& ZEiA
public DODbject next;
public DODbject() { next = null; }
abstract public void draw(); // & HAE

}

abstract class Line extends DObject { // draw()& T35t X| &Lt 7|
=0l =4 e

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

}
» T s A Y
ME S L0 %r o Fef2Lo| = ML F3(2H2H0[E)

ME Sdic= o S Of'-'

Jb
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class DObiject {
public DObject next;
public DObject() { next = null;}
public void draw() {
System.out.printin(*DObject draw”);

}
} I
abstract class DObject { /
public DObject next; e T BY2E
public DObject() { next = null;}
abstract public void draw();
}
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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O X|: Calculator =4 E2|A

1

=M ZellA Calculatorg 252 = GoodCale 22l

=2
[-doret.

o
a
A

b
4
OF |O

o

|

A=

ﬂll

abstract class Calculator {
public abstract int add(int a, int b);
public abstract int subtract(int a, int b);
public abstract double average(int[] a);




Ol Ml: GoodCalc 22

class GoodCalc extends Calculator {
public int add(int a, int b) {

return a+b;

}

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

}

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

sum += a[i];

return sum/a.length;

}

public static void main(String [] args) {
Calculator ¢ = new GoodCalc();
System.out.println(c.add(2,3));
System.out.printIn(c.subtract(2,3));
System.out.printin(c.average(new int [] {2,3,4}));




I:l""’é"c';'(Polymorphism)

f%é(polymorphlsm Olgt AN =2| EfRO| Cr=H
-—5.7.5% HAIXIZF B2 EEHEE 2 24X EFRIG h2fA
ME CtE S22 St A (dynamic binding)

@ Shape

@ drawi): void

TN

@Rectangle @Triangle @ Circle

@ drawi): void @ drawi): void @ drawi): void

A ©
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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");

}



Crdd Of| Al

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();

}
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public class ShapeTest2 {
public static void main(String[] arg) {
Shape[] arrayOfShapes = new Shape[4];
arrayOfShapes[0] = new Shape();
arrayOfShapes[1] = new Rectangle();
arrayOfShapes[2] = new Triangle();
arrayOfShapes|[3] = new Circle();
/| A Z4x| 2] Etelo] = HAEE EE35IE X HH2lE (dynamic
binding)
for (inti = 0; i < arrayOfShapes.length; i++) {
arrayOfShapesli].draw();
}
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protected Object clone() o F|ef £Z22 A IS = 2|E

boolean equals(Object obj) obj7} 712|7 = ZHX|2t S ZHA| 7} 2w &t 22 ™ true 2|E
Class getClass() & 2ix||e] HEIQ A S 2|E

int hashCode() 31 ZHx||of| chSt sHA| 2= 2t 2[E

String toString() S iAol oSt AEE HBS 2|

void notify() 2 £ M2t

void notifyAl1()

ZHA|Of| CHall CH St
il

30 | 30

Mr | rr | mo
Q'I_l
I
g

void wait()

£ AHETHME W7EK] XY

\>~

=2 CH7[SHA| S,




Object?| HAE

class Point {
int x, y;
public Point(int x, int y) {
this.x = x;
this.y = 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()); E
System.out.printin(p); 12677476

} Point@c17164
} Point@c17164




instanceof

o ANe HAHEY QX 6FEF ekt
Shape s = getShape();

if (s instanceof Rectangle) {
System.out printin("RectangleO| A& T|A & LICH);

} else {
System.out printin("RectangleO| Of=l CHE Z8A|| 7} - E[RA& LICH);
}
A 247 £l
S PP
ik,

instanceof AL}



getClass() & E

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());

}
}




equals() Hl&E

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

this.model= model;

else
return false;

}
}

public class CarTest {
public static void main(String[] args) {
Car firstCar = new Car("HMWS520");
Car secondCar = new Car("HMW520");

if (firstCar.equals(secondCar)) {
System.outprintin("s %t 35

0
|O

} else {

}

| AtSKF L ER");

System.outprintin("s 2ot SF 2| AsAH7F OFE L|CL");

}
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= boolean equals(Object obj) O|

class Point {
int x, y;
public Point(int x, int y) {
this.x = x; this.y = vy;
}
}

x

Point

Q)
°
I

w N

x

Point

O
°
1
w N

Point a = new Point(2,3);

Point b = new Point(2,3);

Pointc = a;

if(a == b) // false
System.out.printin("a==b");

if(a == c) // true
System.out.printin("a==c");




ZHH| H| 1 (==13} equals())

class Point {
int x, y;
public Point(int x, int y) {
this.x = x; this.y = y;
}

Point a = new Point(2,3);
Point b = new Point(2,3);
Point c = new Point(3,4);
if(a == b) // false
System.out.printin("a==b");

public boolean equals(Point p) { if(a.equals(b)) // true

if(x ==p.x && y == p.y)
return true;

else
return false;

}
}

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

x
Il
N

Point

2 [ed—

bl @—

I

X
(I

Point

f

ais equaltob T x=3 )

X
(I

Point

F



O| d|: Rect 222 equals()

int Et 21 2| width, heighte] ZEE 7}X|= Rect 222 E “’835—', &= Rect
Jtoo =

K| 2| width, height 2 =0 2|5 L d&|= HEO| &
Ao 2 WHEEIEE equals() S A 5t2}. Rect XA Al width,
HCEE QXtE HhOt 227 3FoHCT

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 M|: Rect S22 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");

}
}

ais equaltob
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toString() HI&E

0 Object 222 2| toString() M=+ A 2| EXHE
HS Hretotct

class Point {
int x, y;
public Point(int x, int y) {
this.x = x; this.y = y;

} -
. . . Object2)
public String toStrmgﬁ(/ ostrncs Hie

return "Point(" + x+"," + y+ ")";

}

}
public class ObjectProperty {

public static void main(String [] args) {

Point a = new Point(2,3);

System.out.printin(a.toString()); System.out.printin(a); =l
} ol =<

Point(2,3)

}




toString() H|2~E ALE

O String toString()
» AHE ZAEE HiSt
= Object 220 7+ =l toString()0| Et2tst= ZALE
=i O| @Z4KX| 2| hash code
m ;ﬁr oA = toString()= 2H E0[EoH0] Xp4lPte|l ZA+E L
o AL =0| 2ot At Het
= 7

H + EXtE -> ‘K| toString() + EXL'E X5 Het

o|rrLI

Point a = new Point(2,3); 1 | Point a = new Point(2,3);
Strings =a + "&"; = String s = a.toString()+ "&";
System.out.printin(s); System.out.printin(s.toString());

[1ot

Point@c171647




IS-A 2HA|

is-a 2HA|: "~2 ~O[CH' 2t €2 A

O is-a =

o A=£2 js-a A 0|C}.

o A&sXt= EAO|CHCar is a Vehicle).
o ZOtX|&= S&20|CHDog is a animal).

@Vehicle @Animal




0 has-a 2tA4; ~2 ~Z 7tX|22 ULt &2 2t

0 book: Book

ULCH(Library has

a book).

RUALH(Living room has a sofa).

@Liwingﬁnnm

—::-@ Sofa

O sofa: Sofa
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Caburetor

Pond
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HAS-A ZtA|2] of x|

@ Employee @ Es

' O year: int

O name: string -
o birthDate: Date —» 0 month: int

o date: int

o Employee(name: String, birthDate: Date)

o toString(): String o Date(year:int, month: int, date: int)

@ toString(): String




O 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 + "]";

}



ol A| - Employee S oA has-a Date SE|A

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

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

}

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

}




ol A] - Employee =2A has-a Date S22

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

}
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public class Animal {
public static void eat() {
System.out.printin("Animal2| H™ HAE eat()");
}
public void sound() {
System.out.printin("Animal2| QIAEA HAE sound()");
}
}



8H HaE 2HE0|T

public class Cat extends Animal {
public static void eat() {
System.out.printin("Cat2| 2 HAE eat()");
}
public void sound() {
System.out.printin("Cat2| QIAEA HIAE sound()");
}
public static void main(String[] args) {
Cat myCat = new Cat();
Cat.eat();
Animal myAnimal = myCat;
Animal.eat();
myAnimal.sound();




