&= (Inheritance)
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7H of H L
—Ix-" xI o 7 = e 22 EY (BE HaE)S offl 220 S2F= A
el ATH = A
Ak AR PHIA ClSA = i SE (uperdlass)
o=, T o= — o £d2 28T &% Eda
m ME Z2f2 (subclass)
42 2 Wi o9l 2o~
I 2200 Xt EM(HE, KAL) F7¢
514760-1 FI S20 EHMAE)E +=F
2016|_:| 7|_O-'-|.7| = FHHCR QHzto|Eolztn £ E
S
AT ~l o] = A
10/06/2016 o w1 SA0M 5t SearE 25 FHH
/WgM - Of) E.> QHIYE > BEE
e o d&2 Soff 7tEe ME Sefa 2
« SYUT SYS NHOIP Wt glo| NE BHAT 2HHT
b2 0| T Q A
Az 2 of eae =
class Student class StudentWorker class Researcher class Professor S
5t 17 5t 317 =
B %’D_?;ll wc.ﬁ!ql Eﬂ” "%' 40| gl 4%
#7] 47| #7] 2| ZEE HWHE 717
RSt 247 g axp B 7 JHol =ag A
class Phone ~ ?J ijl giérfw giré»h wﬁér; 9%‘%}:'4 4 742 Safja
! = U] 7t2x|7|
TAI—:‘.\_
o
oM 7|x|2 oz T A=} \/ A g l\
class MobilePhone iy = 2 class Person & e e
Bia st o LY
1 &S 0|8%
aa Z2 520 AAHED
* ZhdsiEl FEA X
. . %O_ll- El-% tél-jl class Student SE3517| a1l | class Researcher
class MusicMobilePhone Sob xjMsl|
[=] ‘V' A
= N4

@ StudentWorker eatr| t2x)2|

class Pmrw




Ex : Car & SportCar S22

public class Person {
public class Student extends Person { // Person2 &&= Z24 Student M A

public class StudentWorker extends Student { // StudentE At%2H= StudentWorker ¢

}

o AtHF §&9] £F
2L OE Y5 K-S &

Cha= 7ol 228 S &2

ojo

ity

= d5 sl BT
= 450 X9 S2fA = javalang.Object 224

RE ZajaE= AHE2 2 javalang.ObjectE Ar&at

ilfo

N iy Carjava
et 1‘9"1! 1 public class Car

int speed; // && ~

public void setSpeed(int speed) { /
this.speed = speed; car

| *

SportCarjava T

11 public class SportsCar extends Car

{
¢ [boolean turbo; fe— smAE ~

2 { & HE wotol
—  private® ROIN HaATH

ogis
(superclass)

FELEE BIES
(subclass)

public void setTurbo(boolean flag)
turbe = flag;
}

A7 okE

Ex : Car & SportCar 22

Ex : Point & ColorPoint 22

SportsCarTest.java
)1 public class SportsCarTest {
A UL
= C M AR
public static veid main(String[] args) { /
04 sportsCar obj = new SportsCar();- =

obj.speed = 18; J

13 obj.setSpeed(60);
obj.setTurbo(true) ;<«——— M MEE A%

£2 FULY HYeot MEE AF

(xy)2l 3t 2 EFSH= Point 2E{AL}F O|E 4
£ ColorPoint 22iAE THEO{E X}

class Point {
intx y; // e 88 %= x y R

void set(int x, int y) {
this.x = x; thisy = vy;
1

void showPoint() { // E2| =& &=
System.out.printin("(" + x +
}
}

Sy )Y,

ey |

2 oF Z e




Ex : Point & ColorPoint 22

Ex : Shape & Rectangle 222

public class ColorPoint extends Point {
// PointE %22 ColorPoint 4 ¢
String color; // E2| A4
void setColor(String color) {
this.color = color;

void showColorPoint() { // Z2] Ho| Xt&® =3
System.out.print(color);
showPoint(); // Point 22 A 2| showPoint() 2&
}
public static void main(String [] args) {
ColorPoint cp = new ColorPoint();
cp.set(3,4); // Point 22 A2 set() HIAE =&
cp.setColor("red"); // M X

Shape.java

81 public class Shape {

a2 private int x;

83 private 1int y;

84 T A A
@5 public int getX() { return x; 1

a6 public void setX(int x) { this.x = x; }‘ /

a7 public int getY() { return y; 1

a8 Lpuhl'lc void setY(int y) { this.y = v; }J‘

a9

18 veid print{) {

cp.showColorPoint(); // Z2] 2| ztE &£ “ Systowsodsoprintln(TRgiEs 1 s s M yake o )
} A
} 13 1}
. = H A . = H A

Ex : Shape & Rectangle =cl£ Ex : Shape & Rectangle S

Rectangle java RectangleTest java

@1 public class Rectangle extends Shape { &1 public class RectangleTest { Shape
0z private int width; o2 public static veid main(string args[]) { -x: 1int

a3 private int hE"Ight; A KA B Rectangle rl1 = new Rectangle(); —y: int

. ! B4 Rectangle r2 = new Rectangle();

s ﬁ/f o +print(): void
as public int getWidth() { return width; } o8 r1.setX(5);

- - z : . » ; ; Yo FuLS MEET

06 public void setWidth(int width) { this.width = width; } rl.setY(3); HEW & aint A

ar public int getHeight() { return height; rl.setWidth{1e); =]

ag public void setHeight(int height) { this.height = height; i FL-satHeight(ze);)

88 18 Rectangle

: 11 -2.5etX(8); b .

18 double area() { 12 2.50tY(9); W-”:.Ith' -”.Tt
11 return (double)width * height; 1 r2.setWidth(18): CUEEES U

12 }
13 void draw() {
System.out.println("(" + this.getX() + "," + this.getY() +
15 "y xlofl " o+ "FR: " + width + " MZ2: " + height);
16 }

5
]

r2.setHeight(28);

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

-print();

-

.draw();
18 r2.print();
draw();

»

I




MHE S 29| ZAN|et HH ALE

o ME S22l N et B HD
= ME Zefao] AKols %0 FaA W T
#T 20| private WS A EIXIDH AL 2004 BT
82 29

I 29| private B = I S 22| public/protected
HACE S8 M2
——= o H

o Sci2et ME Fei22 AN A

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 = n;
}
public int getN() {
return n;
}
) 2] [e]
public class B extends A { ) \
private int m; ( 'J' A
public void setM(int m) { ( h
this.m = m; P
] n
public int getM() { set()
return m; ( geth()
) ’ ’ "
public String toString() { " N setM()
String s = getN() + " " + getM(); Sl getM().
return s; | getN() | toString() |
} o vy
y main() A% 5 MNE UARA

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

A a = new A(); a‘ ‘ b‘ ‘
B b = new B(); /. ?
a.p = 5;

=55 // n2 private HH, ZHolY QF 9h ;

N I

b.p = 5; E
b=a—="55 // n2 private Y, Hutd 2F 2y |
b.setN(10); X : Szmg

int i = b.getN(); // i= 10 | (e ) 3
om0+ // n2 private e, WY OF LY T metng el
b.setM(20) ; Sem() ges 0
System.out.printIn(b.toString()); \\ge ) \\to tr‘mg()_

// &0l 10 200] S

}

J

S5 2 XEx

o AtHEe| H2 X|8X} 4 74X

= public, protected, default, private

A& AN Folg 2 XIEAt= private®t protected

o 7 229 private &

n 7 2efA2| private M= CHE 2 E Sa2iA0 M2 29
o 7+ 2229 protected BH

o 22 7K Lol B 2L H2 58

= 2 I{7|X| o5t 230 ME SeHA0M I 2229

protected HMH HZ 75




o SeiA BHe| B X|E8At

i S A MEFEY

A7t e 07|x| (2L
B0, ClyE2)0 9l B2

++0 SailA o H2sh= | I SallA o] HMA x| =X}
2L 7 | default private protected public
22 mzIxlel 2aA 0 X ¢ O
C+E mf7[x|e] A X ® e O
Ze mrIxiel M ZaHA ' o | x ' '
CIE m7|x|e] M ZjA x X
(OF ¥ HsEe, x= B0 Wize 58

7|x| PA

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

public class B extends A {

void set() {
i=1; [/ default HH EHZ 7ks -
pro = 2; // protected D"Hi QJ K= [
Bri=3s// private B FZ £7f, YOMY 2F ¥ - )( pro
pub = 4; // public HH FZ JI=s T pri

}

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

oS 2ot MESEH LT M2 CHE 7| X]
(Ch2 24, CIMED]) o A= BF

Ex : &5 A0 = Scll& ZF HH E2

47 |X| PA

s

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

}
L J
7 (x| PB

public class B extends A {
void set() {
=t [/ iE default W, MY 23 2y >< - ~
pro = 2; // protected B 2 7}5 h
X

> i
pri—=34 // private Wt X "‘1 '='7|- Aoy 2F Wl -3 pro
. pub = 4; // public H| & B2 ks Tl pri
pub
public static void main(String[] args) { \ J
B b = new B();
b.set();
}
1 b

o=

O Person 224 = Of2fet 22 MM HEE A& M
= int age;
= public String name;
= protected int height;
= private int weight;

o Student 222 = Person A E &EoF 2F A HEO|
X &FSHCF

o Person 22{A2| private B EQl weight= Student 22 A0 M=
0| 271s55t0] I S22l Person?| get, set HAEE
SO MBt Z=X0| 7HS S

N
mjo

b
A

o
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Ex : &= A0 = Sci& ZF HH E2

Ex : &= A0 = Scl& ZF HH E2

class Person {
int age;
public String name;
protected int height;
private int weight;

public void setWeight(int weight) {
this.weight = weight;
!

public class Student extends Person {
void set() {
age = 30;
name = "8Z43&";
height = 175;
setWeight(99);
}

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

public int getWeight() { s.set();
return weight; }
} }
}
ATl =2 =1
mo At ME FefA 9| MdXZIC
MHE A/ Ao WEX S50 A 2= S Al A
a neWO“ 9|-CI5H A-IE %EHﬁgl 7—Illlxilljl- Acligiel [[H class A { _—]
. HI{SaA MARSL e S~ MAX RE AN B AV C-L L)
" TE M . Z 1 o
o ME S A MM X SF, ME SEjA0| MAMXHE MY H CCED)

7o S dERt =

ol iAo AT HA dHE = M2 FajAol YAt 2

EE Me 2a1A QLABATL MAE 0 M2 SallAc| MaXI9) 4T S2HAC] MM
A7t RE MBS} oL ME SeAC] MAXIH MME=T}?

BEE = o A8Ec) MARiE QABIAR 7|58 Bxo2 AREDE M Sa)a

I HARE A B2lA Lo HIE 7SS WRE £7/3 S St

QI U, #T SUAC] MMAH= 41 SefAo| UHE 7SS TS

Z7|3 AYUS +HY §a7t U7 W2o|ct

ME EefAC] QIAEIATL MME Of ME BajAo| MAXIS 41 B2HA0| MM
Xto| Al# A OB El=71?

BER o SeiAc] MMAb; Ox| AHE F My SejAc] MR MEECE

class B extends A { g .
s public B() { =ry

System, out ‘pn ntIn{ "4 xi8") ; [ e
) Y

(wn 200 ) :

S| classCextendsB{
T public CO) [
System.out.printIn("MAXC");
1 2l
}

(wunt age)

——
(9uxt 280 )
| public class ConstructorEx { -
public static void main(StringI] “args) |
Cles -
T co= new Of);

}
}




ME Sejaet 0 Fef29| WX & UFT

E

o I At M2 S

w ZFZF Ool2| 7o MAMXF A Tt
0 %I S2jAQL ME SefAQ| MAX}F AFO|Q| B QraT|
o ME SEAQL #T SIHAO| MM £ 4 JHK]

\l

Me Zaja | 7| AlAxt 71 ARt Of7H 18 7HEl S84t | ol -8 7Rl 8t
#I F2HA | 7|2 MM} ‘ U7H HE 71T %@.KI 7] Madxt OH7H 42 7HE AR

o ME BN T B2 MRS M| B FL
o Aot SR I SA0| V= WA HH
o ME SEA NLAL 4T SHA0 MRS FAHoR
REETET

o super() 7|} EE 0| &310] MEY

ME ZEjAcl MMRIZE e A0
AE.I E.EHAO' MMRE -

class A {

}
public A(int

- public B() {

}
}

class B extends A {

System.out.printin("AdA&x|B");

System.out.printIn("AlAXIA");

x) {

B b;

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

b = new B(); // 48Xt 5&

#I) 220 7|2 WYX gl0] 2F
3L

ful §2j2o| 712 8
5 gajaol oj7f w4

class A {
3 public A(int x) {
System.out. printIn("A4X[A");

A

H }
>_
..class B extends A {

- public B() {
System.out.printIn("A4X[B");

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

}

Hatd {0l 2|8 “Implicit super constructor A() is undefined.
Must explicitly invoke another constructor” 2/ &4

class A
ME Sejao > publ
A-IXE7t A
#I EjA9 publ
HHRE ' }
MEstx| e P )

{
ic AQ) {
System.out.printin("AAXA");

ic A(int x) {
System.out.printn ("O§7HHa=AAXA") 3

class B

publ
.}

5 publ

}
}

extends A {

ic B() {
System.out .printin("AdAIXIB");

ic B(int x) {
System.out .printTn (" OH7HEI4A A XIB" ) 5

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

- }-‘7
}

B b;
b = new B(5);




super()& O|&9l0] 7+ SeliA H/AX}
M EH
- =1

super()& 0| 8¢t At

O super()
= ME 20N HAHCE I SefA0| WHXE ME
SEL M ALE
n ARG A
super(parameter);
QIXtE 0| 85t0 v SefjAo] HEF
HIEA| ME Z2j2 MMRF ZE9| H|

mo
P
0>
i)
o
o ot
o
re)
ot

class A {
public A() {
System.out.printIn("AMXA");

_» public A(int x) {

System. out.printIn(" o7 HpM M XA + x) 5

{ class B extends A {
\ public B() {
\ System.out.printIn("MAXIB");

\ } super(); 2t21
_» public B(int x) { z‘s}ﬁ A() §§
- T super(x);
System.out.printIn(" D7 HEMMXB" + x);
}
}
public class Constructorfx4 {
public static void main(String[] args) {
B b;
O 7 1A A KHAS S L —
Of 7H 4 == 44 'S KB5S }

}

25|o| EFY @

[ -

o 70 A S (upcasting)
m T2 A O|FO0{X|= A= EtY H=t
s ME 20 BmA 42 £ SaA gm0 oY
I SelA AT ME S A E 7F2171A 2e Sy
A LHO| Y= BE HHE B2% 4 10 71 A0 HMuGEt
B2 7ts

class Person {

}

class Student extends Person {

}

Student s = new Student();
Person p = s; 1/ S8, XS EFS HE

HANLT 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(”O|X{-2");
p=s// YMLrT LMH
System.out.printin(p.name); // L& S4S
//p.grade = "A"; // ALY 7
//p.department = "Com"; // ALY 27

5

HORA ol OlEST
Student Z832] Wi 5
23 Persong] FHT

#a2 7Hesi

SinEA s OHESH
b MM 25
H2 Hssich




20| Yl Hg

[ —

o CH2 74 2 8 (downcasting)
o g 2L YEHBEAE ME A HBA0 Y
= QIHAEE AS O RSz &=l A
» YAHOZ EFY X|F

class Person {

}

class Student extends Person {

}

Student s = (Student)p; // L2728, ZIHEF HEF

1
public class DowncastingEx { name 0|z
public static void main(String[] args) {
Person p = new Student("0|HE"); // HUFHAR LAy id
Student s;
Person()
s = (Student)p; // ChE7HAE
System.out.printin(s.name); // 28 2US grade
s.grade = "A"; // 2§ S8
1 department
}
Student ()
R &Y Znt
=
ol b

instanceof H4HX[e} ZHA|C| EfQ 714

o GAAEE YEHEAZE N RN EHYZ 25|
o=
o 7 SefAeE oy ME iAo 457 2
ol A YHHEAR ME FefA AN E 22 = UAS
O instanceof ¢4AXt
= instanceof ¢AHX}
o HHEATE 74| 7| = AN e RIR EFY AE
= AFEH

M BT instanceof SEHAEIY |

7H
Aol At true/falsel| &2 Zt

HIN2ZBE AN &H B2 FA?

class Person {

'

class Student extends Person {

class Player extends Person

}

class Professor extends Person {

}

Person p = new Person() s

Person p = new Student();

Person p = new Player();

Person p = new Professor();
void f{Person p) {

/1 p7t 71217|= 2487} Person EIIH 4= 93

Person 7} 727k AN Al RoRI7R

R

Person p = hew Student() chass Person

oy

Persan p = mew Flayer()

/[ HHAY o

/I HAAl

/] aAY Person p = rew Professor()

:}

22

/f Student, Player, Professor Ef2jo| @ 4= 2Uch. class Prafessor




inStanCEOf AI'% ql . class Person {
i

A

class Student extends Person { class Researcher extends Person {
} }

X

class Professor extends Researcher {

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

if (jee instanceof Person) /[ jeel= Person EIZI0|22 true

if (jee instanceof Student) // jees Student EJJ0|22 true

if (kim instanceof Student) // kim2 Student E{l0| O[22 false

if (kim instanceof Professor) // kim2 Professor E{gJ0|S2 true

if (kim instanceof Researcher) // kim2 Researcher E}YO0|7|= 3102 true
if (1ee instanceof Professor) // 1ees Professor EFYO| OIL|22 false

if ("java" instanceof String) // "java"e String Ef2le| PLABAQIDE true

if (3 instanceof int) // 24 2F. instanceof= 240} cHet 2| HRIATt AN

Ex : instanceof& O|&¢h ZHx|| L&

class Person {}

class Student extends Person {}

instanceof& class Researcher extends Person {}

0|_g_-5+o:| 7_|“I-||9| class‘ Professor extends Researcher {}

EI'O'Q :rl't"6|'h public plass I‘nstaqceofE‘xample {

H= =5 public static void main(String[] args) {

0 & SO EX} Person jee= new Student();

Person kim = new Professor();

Person lee = new Researcher();

if (jee instanceof Student) // jee= Student E}2 0|22 true
System.out.printin("jee= Student Et");

if (jee instanceof Researcher) // jeei= Researcher EF20| OfL|2 2 false
System.out.printin("jee= Researcher Et");

if (kim instanceof Student) // kim2 Student Et 0| OfL| 22 false
System.out.printin("kim2 Student EtR");

if (kim instanceof Professor) // kim2 Professor EF 0|22 true
System.out.printin("kim Professor Et&");

if (kim instanceof Researcher) // kim2 Researcher E}2I0|7| = St2 2 true
System.out.printin("kim Researcher Et&");

if (kim instanceof Person) // kim2 Person Et0|7| & StE2 true
System.out.printin("kim& Person Et");

if (lee instanceof Professor) // leet= Professor Et{0| OtL| 2.2 false
System.out.printIn("lee= Professor Et&");

if ("java" instanceof String) // "java"E String Et2| QAHAO|EE true
System.out.printin("#"java"= String EF");

Method Overriding

Method Overriding

class Animal {
public void sound() {
}

%

= =

class Dog extends Animal {
public void sound()
System.outprintin("B3!");
}

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

Y

o HAE 2H20[ T (Method Overriding)
» I Z2fA0 HAEE ME SeHA0M HHFO
o i SEfA2] HAE O|F, Mk QUK EFY R Ji4, 2[E EtY
s BE A sYSHA =
= O] 3 Sttt CtEH Ak Q20| Al
= S5 Hpolg 2
o M 2220| el YE HALT 257 HYE RS S
ufoldl

HAE2() & o

B+=20 2210 g ]

o A=2()




Method Overriding Atz

Axet Hto|TE HAE 35

class DObject {
public DObject next;

public DObject() {mext = null;}

class Line extends DObject |
public void draw() {

A TELGE | (" Line, Rect, Circle
System.out.printTn("Dbject dran"); )
, SrtenostiprintinCoiect ora)s | | gopse o mbjects
} 4D drav() AR
L T -
[ T

class Rect extends DObject |
public void draw() {

System.out.printin("Line");

}
}

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

System.out.printin{"Rect®);

(1) ME S HEAZ Qu2t0|EE HiE S5

Line a = new Line();
a.draw(};-------------

=&l Fak Line0| 253

DObject 2| 0| A=

Lineoil A
edfzfolgst WA=

(2) LA ofsh 1 SaA AR u2i0|PE oA SE(EE HIQE)

DObject

Diject p = new Line();

a3 Zak Lineo| E2i7

- draw()

G

Line

§ =5 el

Ex : void draw() H& =

2HEt0|Y o

class DObject {
public DObject next;

public DObject() { next = null;}

public void draw() {

System.out.printin("DObject draw");

}
}

class Line extends DObject {
public void draw() { // M2
System.out.printin("Line");

}

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

}
}

class Circle extends DObject {
public void draw() { // O£
System.out.printin("Circle");

}
}

£ 2H{2tolg

E 2H20|g

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() A %. "DObject draw" =&
line.draw(); // Linedraw() &&. "Line" &
p.draw(); // 2H 20| = Line. draw() "'°" "Line" =3
rdraw(); // LH 20| 2 &l Line.draw() a°o", "Line" &

DObject rect = new Rect();

DObject circle = new Circle()

rectdraw(); // @ H{2t0| Y &l Rect.draw() 28, "Rect" =
circle.draw(); // 20| Y&l Circle.draw() %%‘, "Circle" & "E‘

E QHZI0|%

DObject obj

Off #ll &< b8
Line line

bject r

ue Alzlol AH a0l L
oufatolgist mAc Skdect p
gosl =X lelgs|

of waE

DObject rect

Dobject circle

"Dibject draw" S

"Line" &3

"Line" &3]

"Rect" @]

"Circle" &8




H2E 2ecto|d =H

—_— public static void main(String [] args) {
2 H'I E.I'OI Eol SEI'% DObject start, n, obj;
// BAE Z|AER =¥ WSt gAY

0
U

3. Hret EtIRF L2l R

4. static, private, 2 final M2
edztold & 4= girh

N
rir

class

Person {

String name;

String phone;

static int /D,

public void setName(String s) {
name = s;

}
public String getPhone() {
return phone;

}

public static int getID() {
return /D;

}

Professor extends Person {
//protected void setName(String s) { // 2 =71 |ty
1/}
public String getPhone() { // 1¥ =4 &3
return phone;

}
//public void getPhone(){ // 3% =7

start = new Line(); //Line Z4&| 1A

n = start;

obj = new Rect();

n.next = obj; //RectZ{X| HZ

n = obj;

obj = new Line(); // Line Z4X| 2

n.next = obj;

n = obj;

obj = new Circle(); // Circle 24X A&

n.next = obj;

/I B2E = 55|

while(start != null) { Line
start.draw(); Rect
start = start.next;

Line
} Circle
}
DObject start DObject DObject DObject DObject

’—.—'—> draw() - e draw() > draw() — draw()
Crant Ceorand) D E

4 91u
I/} Line Line ‘
//public int getiD() { // 4 Z=Z4 {8} Rect m
//}
}
Circle
=X I- o|Cl
o H I_I o class SuperObject { super 9' O_I
protected String name; p ™—
public void paint() {
HEI0|Y HAET S SEECL draw Qe class SuperObject {
= 2 { -~--x FHulely O super 9| 'SI)'-I = protected String name;
public class SuperObject { public void draw() {-= N public void paint() {
protected String name; System.out.printin("Super Object"); H super— 7o Ao draw();
public void paint() { } HIHHE X Aash [ AL
draw(); } DE-l EE )t\:’ o2 O M85z public void draw() §
} 7 public class SubObject e; s SuperObject { Eﬂ -L"'I |_1— System.out.printin(name);
public void draw() public void draw( Me gl Ao MOF ALE }
System.out.printin("Super Object"); System.out.printin("Sub Object"); u 1— = EH—O'" 'I il |'o }
} b o o p 5O EfA9 HAE SZ=\ | public class SubObject extends SuperObject {
public static void main(String [] args) { public static void main(String [] args) { Al Al"g‘ protected String name;
SuperObject a = new SuperObject(); SuperObject b = new SubObject(); [=] public void draw() {

a.paint();
}
}

Super Object

b.paint();

}
}

Sub Object

paint ()~ ject 22 b [ @ paint() . N
aEl_’ draw()—<-- | Superbject S b dran() 3| Sperdbiect S

Qraw(j Sublbject £5t

name = "Sub";
super.name = "Super";
super.draw();

» AmMYP = super TES
¥H "eldoz A

System.out.printin(name);
s[o ] e

paint() SuperObject 2 public static void main(String [] args) {
draw() SuperObject b = new SubObject();
Lz b.paint();

}
T Syt
" Sublbject EiE! }
draw()

Super

Sub




Ex : Method Overriding Method Overloading vs Overriding

O Persong &&= Professorgte MZ2 Saia
Professor 2220 A getPhone() HIAEE 7E
HAZEOM I SefAl| HAEE ESIEE 2452l

40| 2 SaALE A TAOIM SUSE 0|8 | ME SeiA0M 1 S2lA0 Qs L
o HAE B5 A et U 0|82 HlAS RHEfA
class Person { public class Overriding { . [ o s o [ =
StrLr}g ph%ne; Phone(sti hone) | puPin? static void mai;](Sftring[]Oargs) { A S5 ZefA L] S2 A 2| . A |
public void setPhone(String phone rofessor a = new Professor(); AT SaAo| THE HASE SDABD A
this.phone = phone; a.setPhone("011-123-1234"); @y 0IE0| Z2 o3 712 HAEE 35 He : ;;iﬂmlk: fI:EC’ ?:=9| n“l_:lgh;ﬂg‘i
} - . System.out.printin(a.getPhone()); = 5104 AFRO| WA EHAL __E _s = ——=
public String getPhone() { Z‘;gﬁ“giet;’hﬁgm Person p = a; Slstnxt &
| etum phone: Sty | | SystemouterintinlpgetPhone0) 4| HAC 0IB2 WAl SUS, olATol 9| HlACo| OfF, SIxtel Efel olxtel 4, ol
= BT . ot
} } = xtel ==Lt QIXte] EfRlo] Satof AE Ztol 2|H ElR 50| 25 s2Us0J0} 4T
class Professor extends Person { R\ S— o | EE HIIE Amel Al B2E AT | S HIIZ, Al AlZlo) Qui2jo|ZE Bl
publtlc St‘r'g\gfgetPhoTe() { om0 ;O—‘fessro.goﬂ of grely = aB5je HAC 2K c s} 5%
return "Professor : " + super.getPhone(); etPhone() S,
}
} |
X Al A C XAF Zai A 20| XA 3 A
Fd HAEQ =4 A 2 7IX| SR =4 S22 Aty

o 4 O£ E(abstract method)
s AQIE|Of YOt AHE[Y UAX| @2 HAE
o abstract 7| EE M
o ex) public abstract int getValue();
s FY HAEE ME ZEA0M 2B 20| Y50l 73
o F4 22X (abstract class)

-"-A|-|:|-|4~I:_ LigtE 7R A //T)gul—)l\—— AT T)c\" EEHﬁ
1 = £ StLtat FE Sl
abstract class Person { // &4 S2fA MA

o Sefa of| BLEA| abstract2td M QIsjof & public String name;
2 A HAETLSILEE QX[ SafA 20| abstract2 M AT AL public Person(String name) {
this.name = name;
‘-abstract class DObject { }
public DObject next; public String getName() {

return name;

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

}




X4 220 9

e =™ L

ABA MY 27}

abstract class DObject { // =4 22 Mol
public DObject next;

public DObject() { next = null; }

abstract public void draw(); // 4 4
}

| I'I

Mol

public class AbstractError {
public static void main(String [] args) {
DObject obj;
obj = new DObject(); // Ao 27, =4 S22 DObject2| Q!
= gict
obj.draw(); // ALY 2R
}
}

IAEIA

in

=
ox
met

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

Cannot instantiate the type DObject

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

KA 2l A 0] AFA
-rol' EEH——l o'"—'T
X —r
o o 220 M5 2 7HK| B2
m T4 A0 Ehe M
FA SEAE M0 FA HAEE FHEIX| oW ME

EEH*E XAI— EEH/:\ =

ME Z2iAE abstract2 A Q1s{of st
abstract class DObject { // &4 Z2il&
public DObject next;
public DObject() { next = null; }

abstract public void draw(); // =4 A=
}

abstract class Line extends DObject { // draw()& 3 StX

ESOELIIN

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

. 4 2YA T 4B

— O~

ME SeA0M FEH S0 Fa M

Me Seilas =4 S22 ot

=

| 427 W20

E Fo(2H2I0[T)

A 220 FH Y BE of

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

ol

g 22 8

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

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”);

o A2t 7o 2E|
= ME SZ{A0tCE SHO| SA =4 o
Ches A
= 7 FH20ME HE F2
Ne 23j2otct o2
= 24 ME S0 FHY AR 7

o ASH o5 BAE 4= 2 =

Tol0| Yt Habs FY HAER

EE O EA 74
IR




Ex : Calculator =4F Se|A

Ct22o| F=4 22 CalculatorsE A4 E GoodCalc 22 E
b

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);

Ex : GoodCalc EaliA

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 += ali];

return sum/a.length;

}

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

System.out.printin(c.average(new int [] {2,3,4}));

3.0

C} d (Polymorphism)

o (polymorph|sm)0|Ef M| =2 EfRo| Ct=H™
DIAIX|7F A E[E 2t 2F ZHK[Q] EFO| kA

2 %5 5t= 7"(dynamlc binding)

.—| r|o o>

CtA
S
2t
=
ME

ks
A

Shape

| +draw(}

A

Rectangle Triangle Circle i "
i i i ESas E B ¥ ii jfiiJ}'

+draw() +draw() +draw()

Ex : CH/d GllAl

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");
}

}




Ex : Ctdd OflA|

Ex : CH/d GllAl

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();
}

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

public static void main(String arg[l) {
arrayOfShapes = new Shape[3];
arrayOfShapes[0] = new Shape();
arrayOfShapes[1] = new Rectangle();
arrayOfShapes[2] = new Triangle();
arrayOfShapes[3] = new Circle();

// MEA| AAo] EtYo U= HAEE SESH= 58 HIY (dynamic binding)
for (inti = 0; i < arrayOfShapes.length; i++) {
arrayOfShapes[i].draw();

xpHtol @A AL P

Object| HAE

RHHIM S BE A
SPAE XHEOE MaEL

protected Object clone()
boolean equals(Object obj)

B et LS MAHE oHs0| 2T
objZ} 712|7 = 2|2t SRy 2487} Ul malod 2o true 2|8

Class getClass()

& 2zl|o| Hef! SaHAS alH

int hashCode()

270l CHet sifAl 2= 2 2lE

String toString()

void notify()

o
o Aol Chet A= BHS 2l

void notifyAll()

o 24&joll chell chz (5t QU= Shtel 2H=8 A2ch
& Zixlloll chell ch7 [t U= RE A2ES M2CH

void wait()

ChE 2d=2t 7t W7ER] S 22=8 2 [8HA] Sict,




Object2| HAE

instanceof

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());
System.out.printin(p);

o Mol ZMEY X HFES Hhatetrt

Shape s = getShape();
if (s instanceof Rectangle) {

System.outprintin("RectangleO| A A | & LTk,
} else {

System.outprintin("RectangleO| Ot CHE K| 7t 4 E & AZLICH);
}

instanceof

getClass() H|AE

equals() HI&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());

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

ne

if (firstCar.equals(secondCar)) {
System.outprintin("&
} else {
System.outprintin("& &

}




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

o 2K gm0l SLE Huwdl == ALK} 0|8
o 24K LfE Hln

= M2 LHE & 457t 22 WE=UAX| Hlu

= boolean equals(Object obj) O|&

class Point { Point a = new Point(2,3);
int x, y; Point b = new Point(2,3);
public Point(int x, int y) { Point ¢ = a;
this.x = x; thisy = y; if(@a == b) // false
} System.out.printin("a==b");
} if@a == ¢) // 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 c = new Point(3,4);
thisx = 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;
} } a Point
b Point
ais equal to b =
c n =4 Point

Ex : Rect 22l 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;
}
}

Ex : Rect 222 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 ¢");

|a isequal to b |




hashCode() H A E

toString() HI&E

o Object 22429 toString() HlAE & 2K 0| 2+
EHS getsic)

class Point {
int x, y;

public Point(int x, int y) {

this.x = x; thisy = y; Object?|
} _— toString)S M& 2

public String toString() {

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); 2t11
} dx 5
) | Point(2,3)
toString() HI&E ALE IS-A £t4|

o String toString()
= AN E ZXEE Htet
= Object 2220 & & toString()0| Btetst= 2XHE
S2fA O] @A A 2| hash code
. ;ﬂ; 2 2E tostring)S @H{2to|Fsto] Atk 2Rt 2|H
o
o Ao oot Atz Bt
o HH + 2XE o> A toString() + TAE'E At He

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

ks

Point@c17164%

A "~2 ~O|Ctet 22 A

o At&X= 2 ZA40|CHCar is a Vehicle).
o Z0tX|&= 5=0|EHDog is a animal).




HAS-A ZHA|

O has-a &4 ~2 ~

o
J
]
N

2 ME 7K QCHLibrary has a book).
o H42 AOtE 7HK[D JUCHLiving room has a sofa).

HAS-A ZH7|

o AN X =202 Y0M has-a A= +d
22 (composition) == &2 &4 (aggregation)E
LIEFHCE,

4 Car p———  Caburetor

Pond <l Duck <

HAS-A ZHA|2] o H|

@ Date

(@ EmployeeTest

o year: int
e month: int

o date: int

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

<€

@ Employee

@ name: String
@ birthDate: Date

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

@ _main(args: String[]): void

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;

}

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

}

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

}

Y HaE 2Hcto|T

o 2 S0 HAE FoM X HAES
MY (LHEO0|E)51H £2 F2 2 K| 0f A
SEE| =L OFL & Xp4] SefA0A 2 FE[ =L
MetA 2= 5= W=7 ZebRo.

Y HaE 2ol

public class Animal {
public static void eat() {
System.out.printin("Animal2| H& HAE eat()");
}
public void sound() {
System.out.printin("Animal2| QIAEHA DA E sound()");

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

-




