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OOP (Object-Oriented Programming)
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OOP (Object-Oriented Programming)
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E 2 (Procedural Programming)
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PP vs OOP
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ZH K| (Object)

o 24X (object)= & Ell(state)2t &ZfH(behavior)& 7HE.
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o 24K 9 %“(behawor) = 30”%% ARt = U=
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o 1 0.

0 SEl= B E(field) £ 852 H A5 (method)2 T+ E.

@ Car

O colar;
O gearn
O speed,;

@ changeGear);
@ speedlpl),
@ speedDownl();




o =2} (Encapsulation)
0o &% (Inheritance)
o CtAM (Polymorphism)



M =2} (Encapsulation)
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=2} (Encapsulation)

o =t OAl: 7] EEH*
= 7L E OOt ZER &R
. wH TE (HolE) (€) coffee

2 4t X (origin)
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O grade

» BH HAE (AS) @ roast();
57| (roast) @ grind(};

& 7](grind) ® brew();

L 2] 7] (brew)
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= (Inheritance)
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2= (Inheritance)

class Animal {
String name;
int age;
void eat() {...}
void sleep() {...}
void Tove() {...}

AnimalQ| ZHx|

String name;
int age;
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void eat();
void sleep();

. void Tove();
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String name;
int age;
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class Human extends Animal {
String hobby;
String job;
void work() {...}
void cry() {...}
void Taugh() {...}

void eat();
void sleep();
void Tove();

M22 58 7t 7ts

String hobby;
String job;

void work();
void cry();

void Taugh();
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pub%1c c1ass Persun {

public String name;
public int age;

name = S; —
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class Person
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public class Hello {
String toWhom:; // HIHH EE toWwhom 7|EZ} null2 £7|3}
public void sayHello() { // HIHH HIAE
System.out.printin(“"Hello * + toWhom);

}
public void setToWhom(String whom) { // HE{ HAE

toWhom = whom;

}
}



public class Box {
int width; // 222 HHEC = 7]

int length; // 22{& HHEEE=
int height; // 222 HHEE=

public int getVolume() {
int volume = width * length * height; // volume2 X|gHx=

7|2t 2 MBS
return volume;

)
}
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28 Xl (setter) 2l E XXl (getter)

o 28 XHmutator)
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28 Xl (setter) 2l E XXl (getter)

public class Coffee {
private String origin; // $4HX]|
private int degreeOfRoast; // S
private int grade; // S =
public String getOrigin() { return origin;  }// getter
public int getDegree OfRoast() { return degreeOfRoast; }// getter
public int getGrade() { return grade; }// getter
public void setOrigin(String origin) { // setter
this.origin = origin;

PSE

rlo

}
public void setDegreeOfRoast(int degreeOfRoast) { // setter

this.degreeOfRoast = degreeOfRoast;
}
public void setGrade(int grade) { // setter
this.grade = grade;
}
}




Ol H|: %3 X}(setter)2t H2Xl(getter)

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

/] ZHA| A
Coffee coffee = new Coffee();
coffee.setOrigin("Kenya"); // setter &
coffee.setDegreeOfRoast(2); // setter =
coffee.setGrade(5); // setter &
System.out.printin(* “ + coffee.getOrigin()); // getter &
System.out.printin(* “ + coffee.getDegreeOfRoast()); // getter &
System.out.printin(* ” + coffee.getGrade()); // getter &
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public class Car {

public void setSpeed(int speed) { // setter
if (speed < 0)
this.speed = 0; // 7} 4 0|H 022
else
this.speed = speed,;
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public class Samp {
int id; A olSH

Sdxt 0IF2

=

N

xpub]ic Samp(int x) { =—

}
public Samp() { < —

—"" " this.id = 0; T

}

public void set(int x) {this.id = x;}
public int get() {return this.id;}

public static void main(String |:| ar
Samp obl = new Samp(3); —
Samp ob2 = new Samp(); —
Samp s; // WEX SZ3IX| ‘Eé%
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class DefaultConstructor{
int x;
public void setX(int x) {this.x = x;}
public int getX() {return x;}

public static void main(String [] args) {
DefaultConstructor p = new DefaultConstructor();
p.setX(3);
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class DefaultConstructor{
int X;
public void setX(int x) {this.x = x;}
public int getX() {return x;}

public DefaultConstructor() { }

4\
public static void main(String [] args) { >

DefaultConstructor p= new DefaultConstructor();
p.setX(3);
}

}
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class DefaultConstructor —
int x; { AL 27t 7|2 ddRE
Z : : : s MASHK| Q2
public void setX(int x) {this.x = x;} S
public int getX() {return x;} T K public Defaulthi_d_S}ffftctor() {}
------------ X
public DefaultConstructor(int x) { \
this.x = x; /
}

public static void main(String [] args) {
DefaultConstructor p1= new DefaultConstrugtor(3);
int n = p1.getX();
DefaultConstructor p2= new DefaultConstructor();
p2.setX(5);
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o 24X HH2 new 7| EE O|E3510 A
newe= AN o] MHEX 2=
o 24X Mo -
K0 CHet B AHA Hap MO
ZHR| A8 A
| O O

public static void main (String argsl]) {
Person aPerson; // 1. B|ITH{EHA #H aPerson 4

Person = new Person("&0I|H");  // 2. Person 24X A4
aPerson.age = 30; I 44 " M2
int i = aPerson.age; I/ 30
String s = aPerson.getName(); I A HAE B &

}
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public class ClassExample {
public static void main (String args]) {
Person aPerson = new

rd

OfALt BH HAE ==
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243 2| 2501% Person("3&&");
aPerson.age = 30; 2K o] WEOM 2k 27|

HA 21
inti = aPerson.age; ——

String s = aPerson.getName();

} AHe HAE ==
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Person aPerson;

aPerson = new Person("Z/0|&);

aPerson.age = 30;

String s = aPerson.getName();

Person EFQJO| ZHX|

Y

Y

Y

aPerson

aPerson @
aPerson o
aPerson [
S n a D |HII

- ™
“am II%D||_5|-II
age
Person(String s) {...}
getName() {...}
J
™
name II.?:!DlEl-II
age 30
Person() {...}
getName() {...}
N J
- ™
name "?:!EHEHI
age 30
Person() {...}

getName() {return name;}
N
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o 38 0| 2 2|(static memory) <
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NEEE= IEEI 27t
o A El(stack) &
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0 AXE MG HAE XYL MY HEE
(reference type)
= AN E B0 Mot A2 g AM 2 HEE !X|[(F2)E
H0 M

o 7| =2 (primitive type)dl &= (reference type)2| A+0|
int i1 = 3; i1 | 3

inti2 = i1; I

I
ZH %

Hello h1 = new Hello(); Hello 24 %]
Hello h2 = h1; h1/5f341870

Hello h3 = h2; SRR R

h3/5f341870 Hello 24X
1) (3)
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Samp ob1 = new Samp(3); Samp 2|
Samp ob2 = new Samp(4); v id| 3
Samp s = ob2; ob1 yANN
ob1 = ob2; =
System.out.printin("ob1.id=" + ob1.id); Samp 24|
System.out.printin("ob2.id=" + ob2.id); ob?2 - |

_ T id| 4
ob1.id=4
ob2.id=4
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Samp ob1 = new Samp(3);

Samp ob2 = new Samp(4);

ob1 = ob2; // ob10| E Z=FHH
ZHH|= 7HH|X| 2 =IE{of| 9|51 2=

ob2 = null: // ob10| & X5t
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Ol Ml: Xt =X} (Car) Eei2

- public class Car {

}
void setColor(String c) { color = ¢; }
void speedUp() { speed = speed + 10; }
void speedDown() { speed = speed - 10;}
void changeGear(int g) { gear = Q; }
}
public class CarTest {
public static void main(String[] args) {
Car myCar = new Car();
myCar.setColor("red");
myCar.changeGear(1);
myCar.speedUp(); Car [color=red, speed=10, gear=1]

String color; int speed; int gear;
@Override
public String toString() {

return "Car [color=" + color + ", speed=" + speed + ", gear=" + gear + "";

System.out.printin(myCar);




Off | : X|= S22 (MyExp) 2l
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public class MyExp { EL B I\/IyExp% A1 do} _t MyExp= X4l BEHASt=

int base: EEH*EH = Mo 8 ”é.H'l ZE basell expg 7HTICH

int exp: 239| A2 base= 20|H, exp= 3 OIEf base2t exp 2

: ’ HathZ 7K = Ao 2 713ttt & H\/IyExpL TS

int getValue() { 2| 3 getvalue(2hs Bl2EE X BBCE getvalue)
int res=1; base®t exp 222 2E K45 A disto] H4 glog
for(int i=0; i<exp; i++) 2|=SiC) 0| = S0 MyExp?Z 7<1|°| base EE7} 20|11 expZt

res = res * base; 30|2}H getValue()= 8= 2| HTICY.

return res;

}

public static void main(String[] args) {
MyExp number1 = new MyExp();
number1.base = 2;
number1.exp = 3;
MyExp number2 = new MyExp();
number2.base = 3;
number2.exp = 4;
System.out.printin("22| 3& =" + number1.getValue());
System.out.printin("32| 4& =" + number2.getValue());
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Person[] pa;

pa = new Person[10];

for (int i=0; i<pa.length; i++) {
pali] = new Person();
pali].age = 30 + |;

}

/| 24| HHE AL

for (int i=0; i<pa.length; i++) {
System.out.print(pali].age + “ %);

}
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for(int i=0; i<pa.length; i++) {
pali] = new Person();
pali] .age = 30 + i;

Person[] pa; pa = new Person[10]; }

pa ¢ pa o pa o
ﬂ ﬂ Person ZHX|

public static void main(String[] args) { | pal0] ® pa[0] ®——| age=30

Person[] pa; pa[l] | @ pa[l] | @——> age=3l
pa = new Person[10];

for(int i=0;i<pa.length; i++) { pal2] | @ pal2] | @ age=32

pa[@] = new Perspn(); pa[3] () pa[3] ® > age=33

\ palil.age = 30 + i; ald] | @ pal4] | @— > age=34

for(int i=0;i<pa.length;i++) pal5] | @ pa[5] | @— age=35

System.out.print(pa[il.age+" "); pa[6] ® pa[6] & > age=36

} pal7] | @ pal7] | @——> age=37

pal9] o pa[9] @ ——> age=39




import java.util.Scanner;
public class GoodsArray {
public static void main(String[] args) {
Goods[] goodsArray;
goodsArray = new Goods [3];
Scanner s = new Scanner(System./n);
for(int i=0; i<goodsArray.length; i++) {
String name = s.next();
int price = s.nextInt();
int n = s.nextInt();
int sold = s.nextInt();
goodsArray[i] = new Goods(name, price, n, sold);
}
for(int i=0; i<goodsArray.length; i++) {
System.out.print(goodsArray[i].getName()+" ");
System.out.print(goodsArrayli].getPrice()+" ");
System.out.print(goodsArray[i].getNumberOfStock()+" ");
System.out.printin(goodsArray[i].getSold());

}
}
}



Of| Xj|: Z4H| HHE &S

class Goods {
private String name;
private int price;
private int numberOfStock;
private int sold;

Goods(String n, int p, int nStack, int s) {
name = n;

price = p;
numberOfStock = nStock;
sold = s;

}

String getName() {return name;}

Int getPrice() {return price;}

int getNumberOfStock() {return numberOfStock;}
int getSold() {return sold;}




class Samp { class Samp {
int id; int id;

public Samp(int x) { id = x; } = public Samp(int x) { this.id = x; }
public void set(int x) { id = x; } public void set(int x) { this.id = x; }
public int get() {return id; } public int get() {return id; }

} }



class Samp {
int id;
// 0§74 B~ O|F 2t EE2| O0|F0| Z = M
public Samp(int id) { this.id = id; }
public void set(int id) { this.id = id; }
public int get() {return this.id; }
public Samp me() {
return this; / At &10| Bi|THEAE BHE
}

}

o
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public class Samp {
int id;
public Samp(int x) {this.id = x;}
public void set(int x) {this.id = x;}
public int get() {return this.id;}

public static void main(String [] args) {
Samp obl = new Samp(3);
Samp ob2 = new Samp(3);
Samp ob3 = new Samp(3);

obl.set(5); ...
wz-SEt(GJ; ______________ o mmemmmmr=TETT
ob3.set(7);

obl

obh?

obh3

——» void set(int x) {this.id = x;}

—-» void set(int x) {this.id = x;}

-

.

N

id

X5

'
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\_

id

36

J

N

J

-

_h..

,.vo1d set(int x) {this.id = x;}

\_

id

37

™
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public class Book {

gl gxl’ §§ String title;

o A9l String author;

£ 48X =z= | intISBN; L | .

MK} Lol A Tt pub!lc .Book(Sjtrlng title, String author, int ISBN) {

2 It this.title = title;

o o .
=l this.author = author; S o

= 3 hie ISBN = [SBN: title = "Holy/Bible

|:|'||_/tEI=’01|A'|: this. - ' author = "Ahonymous"
ANE =7t b ISBN = 1

CA| MM X} public Book(String title, int ISBN) {

ol §d this(title, "Anonymous", ISBN);

=0 A }

public Book() {
this(null, null, 0);
System.out.printin("8‘d A7t S EE|AS");

}

public static void main(String [] args) {
Book javaBook = new Book("Java JDK", "&7|

3333);

Book holyBible = new Book("Holy Bible", 1);
Book emptyBook = new Book();

}
}



this() A 21j O

public class Book {

String title;

String author;

int ISBN;

public Book(String title, String author, int ISBN) {
this.title = title;
this.author = author;
this.ISBN = ISBN;

}
public Book() {

System.out.printin("MA&XI7 &

}

public static void main(String [] args) {
Book javaBook = new Book("Java", "Park", 3333);

}
}

Z|RASZ");
/fthis(null, null, 0); // H&Xte| 5 Hm| 2 & 0| ofL|7| =0 ALt
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o =cid &0 = = U= B2 X EX}
= public 2 X|"3At

public class Person {}

CHE2 2= 227 B2 7ts
s A2 X|EX HEF (default E2 X[ -HXD

class Person {}

package-private2t 1 = %t

=
2= 7| X] Lhof] A= SHLAUHME T2

‘ts

= Z2 OHEED0 Rl 2272 B2 7ts



W M2 XXt

= default & H
2= W7|X| Lo 2 S8 B2 7=
= public #
oj 7| X|of 2tA |10 2= 20 M E2 7ts
= private &
oL HOMEE B2 7ts
o5 B2 otel 220N E B2 =7t
m protected Tl Hy
Z2 I 7[X| el 2 2= SHL0M B2 7t
g5 B2 5tel 2= BE 71X A0 B2 7ts

20| 2 XAt
2ol HIsHs S22

default private protected public

= 7 [X2] S2HA O X O O

CHE M7 |X|o] SeA X X X O




HH B2 X|°8Xt2] 0|l

o7 x| P
public & X8 Atd
class A { public class B { class C {
void () { > public int n;—-:———_m public void k() {
B b = new B(); /__;., public void g() { = B b = new B();
b.h = 3;3___/ n =5 “\&b.n =7;
b.g();— } b.g();
} } }
} }
S
o7 [x| P
private T X[ At
class A { public class B { class C {
void f() { X,_—:- private int n; «—_ public void k() {
Bb = newB(); / —» private void g() {-= Bb = newB();
—— =-__/</ n=>5; b =7
g — } LRAvay
} } }
} }




H = X8 Xl o]l

CIZE 82 X[ 8 AL

=

class A {
void f() {
B b= new B();
=3

_‘_\_\_\_‘_\_I—

-
L L

o7 |X] P

%

public class B {
o int n; |

> void g() {<———]

n=5;
}
}

class C {
public void k() {
B b =newB();




HH B2 X|°8Xt2] 0|l

protected H 2 X|7d A}

}
}

class A {
void f() {

Bb=newB();
=3 —
e —

o7 [X] P
public class B { | class C {
__» protected int n;iﬁ public void k() {
_—» protected void g() {1¢—_ B b =newB();
n =5 WK\K\\ b.n=7;
} b.g();
} \ }

void () {
n = 3;——*“’#;
Q(J;———/
!




O Xl: &2 XI°8Xt2| AHE

class Sample {

public int a; o Sample S22 a2t c=
private int b; CARA publlc default
int c: X 7"' MAFE MO0
} ez, 42 7| X[
public class AccessEx { 2=t AccessEx =2 20| A
public static void main(String[] args) { M3 s

}

Sample aClass = new Sample();
aClass.a = 10;

O b private2 2 Q10

o Nolm
//aClass.b = 10; ﬂ)\ I_AE é_lcg?siE;
aClass.c = 10; = 20| A =
}
Exception in thread "main" java.lang.Error: Unresolved compilation problem:

The field Sample.b iz not visible

at AccezsEx.main (AccessEx.java:ll)




Of| Ml Z 1}

class Sample { EII FH™ME AA
public int a;
private int b;
int C;
public int getB() {
return b;

}

public void setB(int value) { b = value; }
}
public class AccessEXx {
public static void main(String[] args) {
Sample aClass = new Sample();
aClass.a = 10;
aClass.setB(10);
aClass.c = 10;

private
XEXE 2= H
bE 2ol S

LH £ 01| getB()/setB()

HaE S0 E2



static HH 2} non-static !

O non-static 2 H Q| EM
. Z2H - MBS AHoi SYMoE LE EX)
OIAEHA MHZINE 25
s AP - HEQ HAEE= 2
- HZ59 E4 - HHSE ofa] Ao ofs) BREX YD
HHEF=S lass StaticSample {
, class StaticSample
O static EH2k? int n: // non-static 2=
s HHE MMSIX| D AFE 7= void g() {...} // non-static HAE

= SUAT oL g E

iCi - i~ Il
SajA HiatnE B2 stat!c mt_;n]: /l stat;;: tEt_ HAL
K| OFCF A 7| = 740| oYl }salcv0| () {...} /] static Hl~E=
s EAM
/1 O
SUE EA - static HH =2 Sl S SHLHRE A
AZHE B4 - static WHSS SaiA7t Y 0f 37+ 2,
32 §4 - static HH =2 s S22 2= AHA0f 2|5
1 0O
o Tr



non-static M H 2} static M 2| X}0]

non—static 2H static !

class Sample { class Sample {

int n; static int m;
M .
void g() {...} static void g() {...}
} }
A= A0 S &5 A= S2HAE St MY
S B | «ClARA A2t B « A= 24| LR} Ol HE= 0| ZZH0f| 24
» ZA Hniein 25
ZHA| A Aol R AME SaiA 29 Aol B A4
|7} AZL T B A + 4|7} 44717| Fofl 0]n| A4
AT £ |« 247 AN 5 B A THs

» X171 H7|7| Holl= ARS TS
X7} ARt R= AKX 45

LS &3

 ZHR|7} AlRIKIP B Atk

» A= D200 ZRE 1 Al
zoo gy |STEAIES Sost ZejA0| mE HFSo| Ofsh TRE
oTr— =S o HiH|= ZHH| LHoj| 242t 27F X




static HIHH S Z4A|2| HHE & Z2ot= Al

}

}

class StaticSample {

public int n;
public woid g() {
m = 20;

}

public woid h(} {
m = 30;

}

public static int mg;
public static woid F() {
m= 5;

}

public class Ex {
public static woid main(String[] args) {

StaticSample sl, s2;

sl = new StaticSample();

sl.n = 5;

sl.a();

sl.m = 50; // static

52 = new StaticSample();

s2.n = 8;

s2.h();

s2.F(); // static

System. out. printin{sl.m);
}

_ ' Com[ ] static ®H
StaticSample s1, s2; LD (. m () 4

m (2]~
O - |
-'\
sl = new StaticSample(); sl n[ 5 | sl.g() == o5y
sl.n = 53 gLl == static M m2
s1.90) o e 2ol 2002 M3
m
ff.-.}
s1.m=50; o] 2i4
sl.m = 505 static M m2)

5

n
) { m=20;} af) { i}
S2 = new StaticSample(); h() { m=30;} | PO {3037
s2.n = B;
s2.h();
s2.h() S=0 25
static HH m2)
wol o= ¥y |
[ s2.50 220
sis2of o @R == m[ 5 J<-i- ] ol S
LOfO LS| me) ol 52 e
s -
sl n El n -‘_El s2
s2.10; a() { me20;) a() { w20}
h() { m=30;} h(} { m=30;}
M A
System.out. printinfsl.m) ; 5 &%




!

}

class StaticSample |

public int n;
public void a() {

m= 20;

}
public void h() {

}

m= 30

public static int m;
public static woid () |

}

}

m= 5;

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

StaticSample.m = 10;

StaticSample sl;

gl = new StaticSample();
System. out. printin(sl.m);
s1.¥();

StaticSample.f();

StaticSample.m = 10;

......................

10

gl
StaticSample sl; _ 7
gl = new StaticSample(); <[El:r:|| ! ﬂﬂ_)
System.out.printIn{sl.m); o EH
------------------ s1.() E=0
" II' -r::r &Y static W
f() { m=5;} 1@1 0| 52 W
s1.F(); . n[ ]
a() { m=20;}
h() { m=30;}
StaticSample.f()
SE0 245
static HH m2
0| 52 WY
StaticSample.f(); gl




statice| &

0 FO pet HO g
= KiHEO| =3t A X[Z
CHE S0 S/
L £ 0| F+545HOF &t
o static BIHE 718 24 Aty
= javalang.Math S22
JDKS} | BiZE &| = java.lang.Math S22
DE et HAET} public staticQ 2 M
CHE 2= SYA0M AEE = AS

o= T A0O

public class Math { [/ EXE AMEHE
public static int abs(int a); /[IMath() &/&Xt= private
public static double cos(double a); //Math m = new Math()
public static int max(int a, int b); /lint n = m.abs(-5)

public static double random();
// HIE ArEH

} int n = Math.abs(-5);



static 0|2

Eof H|2F

=

L

1

O static HAE= @&
s K 7t MEE X

7| 20, non-static O

L
A=

= non-static O
class StaticMethod {

| static

static HH AR 7ts

int n;
void f1(int x) {n = x;} // &A
void f2(int x) {m = x;} // &A
static int m;
(o) static void s1(int x) {n = x;} // ZOi @7, static HASE

static void s2(int x) {f1(3);}

static void s3(int x) {m =

static void s4(int x) {s

// Zn o=,

} // Ak static HAEE static ZE AE

3(3)s}

I:I-II|:|-||:|} M 7|.

ko AL M E static 0|4
AEQTE AR =7

non-static EE ALE 27}

static H|A=+= non-static HAE ARZE 7}

s

// Ak static HAEE static HAE S5 7Fs



static HIAEQ| M|k XA 2

O static HIAE = this AF2 &7}

m static JIAE= AN 71 HHEX]| A2 MM E =0
tsotE2 2, s X E 7I2|7|= this 2| HEA AFEE =
AHO
HA &3

class StaticAndThis {

int n3

static int m;

void f1(int x) {this.n =x;} // =4t

void f2(int x) {this.m = x;} // non-static HAZ0AM= static HH 2 7=
@ static void sl(int x) {this.n = x;} // 2O 2. static HAESE= this AR £7}
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class CurrencyConverter {
private static double rate; // &t= ¢43l0 CHEt &2
public static double toDollar(double won) {
return won/rate; // Bt= HStE {2 HEt
}
public static double toKWR(double dollar) {
return dollar * rate; // EE4E &= &HStE B
}
public static void setRate(double r) {
rate =r; // 2 . KWR/$1
}
}
public class StaticMember {
public static void main(String[] args) {
CurrencyConverter.setRate(1121); // O|= &4
System.out.printin("24 2t =2 "
+ CurrencyConverter.toDollar(1000000) + "E 24 I L|C}.");
System.out.printin("#H& 2= "
+ CurrencyConverter.toKWR(100) +

e ddy

||_CI>_I__|

UL|ct");

static 2 =2}
HA~EE 0|3
=eef ot &
AO|2] Hal=
= 2t
ALAZ|E BH=
=X}




final 2ci2 2 HAE

o final 22h2 - O Ol S2HE &5 =7ts

final class FinalClass {

o final HAE - [ Ol QHEIO|Y E7t=

public class SuperClass {
protected final int finalMethod() { ... }
}

class DerivedClass extends SuperClass {
protected int finalMethod() { ... } // ALY @ F, 2HEIO0|E &
}

AN
T



class SharedClass {
public static final double Pl = 3.141592653589793;

}

s M EHE = MA A0 27| g2 X|HSH OF Lt
s M EHo = Al Z0f| 4fS HAY = QiCt

m MEE staticQ 2 MASt= Zd0| dHiEhalgh

public class FinalFieldClass {
final int ROWS = 10; // & 2|, ot =7| 2k(10)2 PrEA| 7
void f() {
int [] intArray = new int [ROWS]; // &+ &
/IROWS = 30; // HItH @7 Y, final T

4

}
}



