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OOP (Object-Oriented Programming)
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OOP (Object-Oriented Programming)
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PP vs OOP
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PP vs OOP
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ZHH| (Object)
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B K| 0| AbEH(state)= A o] &4,
K| 2| 5% (behavior) £ W52 A7 & 5+ U=

L X Ol
o 1.
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(© car

o color:
O gear:
o0 speed:

o changeGear():
o speedUp():
o speedDown();
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H=2} (Encapsulation)

AL == — Coffee
o H&st oAl 7ml 2ax A
_ o origin: String;
m 9‘|-|-L % E‘llol E‘| Ql' dC = —.'f—-,?r o degreeOfRoast: String;
o ol = o grade: int;
m E.H' = — (Ellol E'I) @ roast():
&L X|(origin) Db
—~ o brew():
E A E(degreeOfRoast) — HIH, SHY™, ZHH{T
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= 7|(roast)
& 7|(grind)
LH 2| 7] (brew)
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&= (Inheritance)

minalel 2 oAb
class Animal { — ~ O
String name; §t;1zgename; - é)l-‘cl)’l %EHﬁQ %g%
int age; in - = ap.o
- = -
void eat() {...} 0 ol-_cl)_l = E'_Hﬁ7|' 521 = =
void sleep() {...} void eat(); Aol =LAl A . *JTL
void Tove() {...} void sleep(); oTl EH S 5 'lA
} . void Tove(); ) E_EHAI ol_ | EH .
) “‘ NEe 2ejA
Human2| ZHx| - kl H E.EH A
e N
String name; _I__LL.I E'EHA = I O|
Ab int age; XH Al"g'
void e?t[};,() MEEE EM =7} 7t
void sleep(); — A
void love(); 2 X|.|:||. EHA |:|- AI-
class Human extends Animal { String hobby: 81%
String hobby; ring o o _ = =+ =
String job; String job; Ol E J.L'Iloll-ﬁog_l_o |(_)Ho.||:l->8
void work() {...} . . A}_ﬁﬂl_ 2+ Hat AdAe
void cry() {...} :g:g ﬁ;';}()' © —
‘ h ;
void Taugh() {...} void laugh();
} \_ J
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pul:ﬁm class Person {

pubTic String name;

public int age;

name = S;
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public class Hello {
String toWhom; // H/HH EE toWhom 7|82t null2 =718
public void sayHello() { // HIHH HAE
System.out.printin("Hello “ + toWhom);
}
public void setToWhom(String whom) { // HItH H|AE
toWhom = whom;

}
}
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public class Box {
int width; // el HHEE
int length; // 2t~ HHE
int height; // 2t~ HHE

public int getVolume() {
int volume = width * length * height; // volume2 %]

7|12t & AMEIts
return volume;

}
}
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2’8 K} (setter) 2l E 2 Xl(getter)

o A3 X (mutator)
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2’8 K} (setter) 2l E 2 Xl(getter)

public class Coffee {
private String origin; // $44&HX]|
private int degreeOfRoast; // 5
private int grade; // S =
public String getOrigin() { return origin;  }// getter
public int getDegreeOfRoast() { return degreeOfRoast; }// getter
public int getGrade() { return grade; }// getter
public void setOrigin(String origin) { // setter
this.origin = origin;
}
public void setDegreeOfRoast(int degreeOfRoast) { // setter
this.degreeOfRoast = degreeOfRoast;
}
public void setGrade(int grade) { // setter
this.grade = grade;

}
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Ol Hl: 2™ Xl(setter)2t 2 X} (getter)

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

/I ZHA| A
Coffee coffee = new Coffee();
coffee.setOrigin("Kenya"); // setter =
coffee.setDegree OfRoast(2); // setter
coffee.setGrade(5); // setter =
System.out.printin(” “ + coffee.getOrigin()); Il getter =
System.out.printin(" * + coffee.getDegreeOfRoast()); //
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} 84 0|H 022
else
this.speed = speed;
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AHHXt 0|82

[@@It Euﬁ'a\\ int id; A 027 S
s public Samp(int x) { = —
this.id = x; T
>/ } N
public Samp() { = ——
[ E’_’f@“i = L= P e o T
2|& EfY & Ei(ff } Hﬁh&\“mx

public class Samp {

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

public static void main(String I:I ar
Samp obl = new Samp(3); —
Samp ob2 = new Samp(); —
Samp s; // HIX SS5HX| =

d—'-'-ﬂd_’
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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);



7|1 = B 3%}

class DefaultConstructor{
int X;
public void setX(int x) {this.x = x;}
public int getX() {return x;}

public DefaultConstructor() { }

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

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

}
}
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int X : , , A= MM SEHK| 0|-o
public void setX(int x) {this.x = x;} s
public int getX() {return x} R & public DefaultConstructor( { }
___________ X

public DefauItConstructor(lnt 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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public static void main (String argsl]) {
Person aPerson; // 1. Bl|EHEHA B aPerson 41
Person = new Person("&O|E");  // 2. Person Z4{A| 4

aPerson.age = 30; /I 44| HEH M2
int i = aPerson.age; // 30
String s = aPerson.getName(); I BN HAE &

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

2K 2] ggm% Person("&S&&");
aPerson.age = 30; 250 WA Zt 97|

inti = aPerson.age; ——

String s = aPerson.getName();
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Person aPerson:

aPerson = new Person("Z0O|'&™);

aPerson.age = 30;

String s = aPerson.getName();

Person ErQl2| zHx||
s N

name "7,:!|:||L=‘|H'

Y

age

Person(String s) {...}

Y

aPerson

aPerson ®
aPerson L 4
aPerson Cr
S n a D |HII

Y

getName() {...}
Y,
~
name "dolg"
age 30
Person() {...}
getName() {...}
L J
p N
name "o
age 30
.| Person() {...}
... getName() {return name;}
C Y,
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(reference type)
= AN E H0| HYots A2 ofld AM 2l HZ22| fIX[(F2)E
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o 7|2 (primitive type)dt EZ(reference type)2| X0
inti1=3: i1 | 3
inti2 = i1; > 3

ZH
Hello h1 = new Hello(): Hello 4
Hello h2 = h1: h1]5f341870
Hello h3 = h2: 00N
h2 = new Hello(); h2[51341880 (2)
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h3/5f341870 Hello
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Samp ob1 = new Samp(3);

Samp ob2 = new Samp(4);

Samp s = ob2;

ob1 = ob2;
System.out.printin("ob1.id=" + ob1.id);
System.out.printin("ob2.id=" + ob2.id);
System.out.printin("s.id=" + s.id);

ob1.id=4
ob2.id=4
s.id=4

ob1

ol S
AA O
Samp 2%
v |id| 3
I EAY
\ Samp 244
.\
T id| 4
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Samp ob1 = new Samp(3);

Samp ob2 = new Samp(4);
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ob2 = null; // ob10| & Zx=3st1
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O| d|: XI- =X} (Car) 2

— public class Car {

}

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

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

}

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]

System.out.printin(myCar);
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: el MyExpE 2dotet MyExp=
public class MyExp { Sapaz i & o] Mas o

int base; e
it exD: 239| B2 bases 20|'34 expe= Ol':f base2t exp
i exp; 4812 JIXE O R JPYBIC) Eal I\/IyExp._
int getvalug() { 2| B8t getValue()2He B AEZ
intres=1; _ base?t exp U2 ZHE X|+=5 At *OF@
for(int i=0; i<exp; i++) 2| =HoICE 0|2 S0 MyExpZi 49| base =) ':7f 20) 10
res = res * base; 30|2tH getValue()= 82 2| EHTHCL
return res;
}

public static void main(String[] args) {
MyExp number1 = new MyExp();

.:IEH zc baseﬂif exp

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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// 7H7(.|| HHO AOHA

Person[] pa;

pa = new Person[10];

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

}

/| 44| BHE AL

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

}
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Person[] pa;

pa = new Person[10];

pa o pa

public static void main(String[] args) {

Person[] pa;

pa = new Person[10];

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

}

for(int i=0;i<pa.length;i++)
System.out.print(pa[il.age+" ");

}

pa[0]
pa[1]
pa[2]
pa[3]
pa[4]
pa[5]
pa[6]
pal7]

30313233343536373839 |l

pa[9]

i

pa

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

pali].age = 30 + i;

I
o—

\ Person ZHX|
pa[0] ®—— age=30
pa[1] ®———— age=31
pa[2] ®——> age=32
pa[3] ®——> age=33
pa[4] ® > age=34
pa[5] @ ——— age=35
pa[6] ®———> age=36
pa[7] ®——> age=37
pal[8] ®———> age=38
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(goodsArray[i].getPrice()+" ");
System.out.print(goodsArray[i].getNumberOfStock()+" ");
System.out.printin(goodsArrayl[i].getSold());

}
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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;}
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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() {returnid; } public int get() {returnid; }

} }
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class Samp {
int id;
// 0§71 = O|F 2t EE2| O0|F0| Z 2 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[THEAAE HHEHES
}
}

[CH
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public class Samp { 0 X
int id; % void set(int x) {this.id = x;}
public Samp(int x) {this.id = x;}
public void set(int x) {this.id = x;} q )
public int get() {return this.id;}
p Ty
public static void main(String [] args) { ob2 @ id| 36
Samp obl = new Samp(3);
Samp ob2 = new Samp(3); .- void set(int x) {this.id = x;}
Samp ob3 = new Samp(3); g
A /
obl.set(5); -
ob2.set(6); ... s A
ob3.set(7); ... ob3  @—— id| 37
} T
} [ R & vmd set(int x) {this.id = x;}
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public class Book {

O this() 48Xt 2= String title;
s 22 29| String author;
CIE MMX = int IsBN; | | | |
w MM LYo ATt pub!lc .Book(Sjcrlng title, String author, int ISBN) {
A Jts this.title = title;
Cp2 this.author = author; title = "Holy|Bible"
Dﬂ—ﬁ%oﬂklf this.ISBN = ISBN; author = "Ahonymous"
ArE =7 ) ISBN = 1
m HEEA| MMM X} public Book(String title, int ISBN) {
ol H§d this(title, "Anonymous", ISBN);
NS0 =& }

public Book() {
this(null, null, 0); ISBN
System.out.printin("d EXt7t S Z LA S");

}

public static void main(String [] args) {
Book javaBook = new Book("Java", "Park", 3333);
Book holyBible = new Book("Holy Bible", 1);
Book emptyBook = new Book();

}
}

"Holy Bible"
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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(" 8 &Xt7t S EE[FAS");
|.

/Ithis(null, null, 0); // ‘B&Xtol & & E& 0| otL|7| = of Hu}

}

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

}
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public class Person {}
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= B XEA 4= (default S22 X[EX}

class Person {}

package-privatect 1 = &t
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« €2 HHEEL0 Rle 2272 B2 7ts
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public 82 X8 Atdd|
class A { public class B { class C {
void f() { _——» public int n;—-:——-,_ﬂh_‘_\ public void k() {
B b =new B(); /-—;— public void g() { == B b= newB();
b.n = 3;—_—__/ n=5; h‘\\&b.n =3
b.g();— | 1 b.g();
} } }
} }
A
oj7| x| P
private 2 X738 At
class A { public class B { class C {
void f() { ><,__:.. private int n; <« public void k() {
B b =new B(); / ——» private void g() {-= B b =new B();
= -—___/)<, n = 5; o ba=7+
el — } be{)s
} } }
} }
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class A {
void f() {
B b =new B();
=3
} E'HEJF ——

oj7|x| P

%

public class B {
o int n; «——— |

> void g() { <

n=>5;
I

}

class C {
public void k() {
B b= newB();
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protected & X8 At 7| x| P
r
class A { public class B { class C {
void f() { N |—>» protected int n public void k() {
B b= new B(); > protected void g(] { *—~EH B b= new B();
ber=3r — n = 5; \ b.n = 7;
bt —— } b.g()3
} } }
: AN
. |
07} BE A4S

class D extends B {

void f() {
n=3—
90— |
1

}
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class Sample {
public int a; = Sample e 29| alt c=

int c: N
} T
public class AccessEx { =9}
public static void main(String[] args) { ~

}

private int b; b

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

/laClass.b = 10; 51
aClass.c = 10;

}

Z} public, default
X*XFE M O10|
ooz Z+2 Oi7| X[
Sk AccessEx EEHAO.”A-I
M2 7ts

0 be private2 2 A Q10

ANO B =Z AccessEx
=AM B2 271

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

The field Sample.b iz not wvi=ible

at AccezzEx.main (AccessExX.java:ll)
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class Sample { LEII FMNE AA
public int a;
private int b;
int C;
public int getB() {
return b;
}

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

private &
ANEAE 4= E
bE ?Io e

L 20| getB()/setB()

oA GBS0 2
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s HE72 E4 - HH=2 O AX 0 ol 7&K &1
o EF lass StaticSample {
, class StaticSample
O static EIH 22 int n: // non-static Z =

s A Z HESHA| 20 AFETHE  void g() {...} // non-static HAE
= 22AE SiL Hg g
SojA et 22 static int m; // static 2=

AN
ZW K| OFC Al 7| = Z40] oful } static void f() {...} // static H&~E
a EA
- O
SN 549 - static HHS2 SalL & SHLHEE Ed.
MNUH E4 - static MHES2 Sai27 22 I S &S
sl 549 - static HHE2 320 222 2= HFOf| 25
0
o TT



non-static

Ml EH @} static

W 2| X0

non—static !

static HIH

class Sample {

class Sample {
static int m;
static void g() {...}

}

2t SHAR B A

+ B 247 LIS} Opl o] Z7lof A4
- 234 wietn 22
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static HIHHE ZHX|Q| HIH =

1 Stati 1 1
- E;m:cﬁ::mn;e ‘ StaticSample sl, s2; m[ ] Staft{'}“ gg‘
pubTic woid g} { L -
m=z e
}
public woid h{) {
m = 30;
}
public static int m;
public static woid () {
D= = sl = new StaticSample(); sl . sl.af) 220 =3
¥ sl.n = 53 T == static M m2
} sl.g(); 2fo] 2002 M5
public class Ex {
pubTlic static woid main(String[] args) {
StaticSample sl, 52;
sl = new StaticSample(); m
sl.n = 5; T L.}
sl.a();
sl.m = 50; // static
s? = new StaticSample(); s1.m=50; 04 4
;::{;;3; sl.m = 503 static :‘n'l:li ma
s2.f(); /f static
System. out. printin(sl.m);
}
}
5 n
) { m=205} al) | it
s2 = new StaticSample(); hO (me30s) | | 0O { =303
s2.n = 8;
s2.hi);
s2.h() =0 254
static M m2y
ol 3022 23 )
( = : (2.0 2201
e _ﬂ m[ 5 J<- EI:iH static M
iOf() { weS)ei m2| Zho| 52 AF
N ™y
s1 n[ 5 | n|[ 8 | -<—E| s2
s2.t0s a() { me20;} g() { m=20;}
h() { m=30;} h() { m=30;} )
System.out.printin(s1.m); =1

ZTots Atg




static HH S

}

}

class StaticSample |

public int n;
public void g} {

m = 20;

}

public void h({) {
m = 30;

}

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

}

public class Ex {

public static wvoid main{String[] args) {
StaticSample.m = 10;

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

}

StaticSample.m = 10;

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

10

() {...}
Staticsample s1; . Ju. 7 1 4 |
sl = new StaticSample(); g() { m=20;} )
h() { m=30;}
System.out.printin{sl.m); 10 &7
w5 : 1.7() 20|
" Izl : -::[ T’-“.ISH static S
L fO (w53} | lmﬂl 20| 52 #Z
. Y
S1.F(); st [ ]
a() { m=20;}
h() { m=30;}
"
StaticSample.f()
n[5] | | satcsm
f() { m=5;} _; static Mt me)
J— | 20| 52 ¥Z
Stat icSample.(); 51 n[ ]

a() { m=20;}
h() { m=30;}
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0 MO Hhol MO S-S O [ $8
= AtHEC| =2t A X[ E
CHE S0 Saote Y Bl A gt HIEA| SefA
L £20ff +43}oF &t
o static @HES 717 S22 At
= java.lang.Math Sz2iA
JDKSt | B Z &| = java.lang.Math S22
DE ZEQ HAET} public static@ 2 M
CHE 2= SEHA0M ABE = US
/] EXE ALEH

public class Math { =X
public static int abs(int a); /[IMath() ‘Y X}= private
public static double cos(double a); /IMath m = new Math()
public static int max(int a, int b); //int n = m.abs(-5)

public static double random();
// BHE MEE

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



static HIAEQ2| M2k =AH 1

O static H|AEE= 22! static HHD 82 7t

o K7} MAEIX] 2 MBOIME static jAEE MDY 4
U7| 20|, non-static H|AEQf ZE AR E7¢

= non-static IAE = static Bl AFE 7=

class StaticMethod {
int n;
void fl1(int x) {n = x;} // &4t
void f2(int x) {m = x;} // &4

static int m;

static void s2(int x) {f1(3

static void s3(int x) {m = x;

static void s4(int x) {

static void s1(int x) {n = x;} // ZHOoj @=.
} // ALY 2F.

X/ HMAF static lAEE=

} // B4 static HlAEE

static HIAEE= non-static EE AR E7}

static H|AE= non-static HAE AKZ S7}

static EE AR 7Fs

static M AE SE 7=



static HI2E9| M2k =7 2

o static H|2~E= this AFEE7t

= static HAE+= AN 7 SGE[X] 2 SZ0ME =2=0|
7tsotEE, A A4HME 7t2[7]|= this HHEA ALEE =
=

class StaticAndThis {

int n;

static int m;

void fl1(int x) {this.n = x;} // =4t

void f2(int x) {this.m = x;} // non-static HAZO0|ME static B M2 7t

@ static void s1(int x) {this.n = x;} // ALY Q7. static HA=E= this AL 27}



e~
ot

O]l X|: static2 O| &
Ato| 2| HH=t Of &

202} FE|Lte Hel

class CurrencyConverter {
private static double rate; / &= #&}oi CHSt &
public static double toDollar(double won) {
return won/rate; // Bt= HStE EHE{2 HE
}
public static double toKWR(double dollar) {
return dollar * rate; // EE4E §t= 32 g4
}
public static void setRate(double r) {
rate =r; // € Y. KWR/$1
}
}
public class StaticMember {
public static void main(String[] args) {
CurrencyConverter.setRate(1121); // O|= &
System.out.printin("2H2F&2 "

x4

o 22 A

L— n

System.out.printin("H#E =
+ CurrencyConverter.toKWR(100) +"& & L|Ct.");

+ CurrencyConverter. toDoIIar(1 000000) + "Er2{L|Ct™);

static 2 E 2}
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o final S - O O]y SEL &F 7t

final class FinalClass {

o final fl&=E - [ O]y QHEI0|E =7ts

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

class DerivedClass extends SuperClass {

protected int finalMethod() { ... } // A} & @ F, 2 HZI0|H

}

| St



class SharedClass {
public static final double Pl = 3.141592653589793;

}

s o BE= A Ao =] 4f= X['Z0t0{OF ohLt
s o BEE AW 30| &S BEY + Bl

= & staticR 2 M Q15t= 0| HiEf A e

AG
public class FinalFieldClass {
final int ROWS = 10; // &=
void f() {
int [] intArray = new int [ROWS]; // &+ &8
/IROWS = 30; // ALt @57/ &, final 2=
}
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