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boolean false

char ‘\u0000’

byte 0

short 0

int 0

long 0L

float 0.0f

double 0.0d 0.0

null

‘ ‘

“”

‘ ’

‘ ’

“ ”

‘’

“”

“ ” “ ” “ ”

“” “” “ ” “ ”

“” “ ” “ ” ” ” “ ”

”” ”” “ ” ”” “ ”
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…

…

…

…
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(char)65 ‘A’

(int)‘A’ 65

(int)1.6f 1

(float)10 10.0f
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If (false) {

}

32



for (true) {

}

33



– if( ) { }
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100 , .

200 , TV .

300 , .

400 , .

.
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i sum

1

2

3

4

...

10

i

sum

–
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2 * 1 = 2

2 * 2 = 4

2 * 3 = 6

…

2 * 9 = 18

3 * 1 = 3

3 * 2 = 6

…

9 * 8 = 72

9 * 9 = 81

i * j = i*j

111

112

113

121

122

123

…

331

332

333

ijk
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7장의 Vector과 비교
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10 20

33 35

13 79

60 45

C ?

- :

- :

- :

1 : (int [] score;)

47



2 : (score=new int[5];)

48



temp

ball[0]
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16 (CAFE) -> 2 (1100101011111110)

// 16

-

- new int[][]
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newNumber

number

52



–

53



54



55



56



Child

GrandChild

Parent

Child2

boolean hungry;
talk() {

if (hungry==true)
return ( )

else return( )
}
give_candy() {

hungry = false;
}
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class Tv {

}

–

String color;  // 

boolean power; // (on/off)

int channel;   // 

void power() { power = !power; } // on/off

void channelUp( channel++;)      // 

void channelDown {channel--;}    // 
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class Box {

}

int length;         //

int height;         //

int depth;          //

String color;       // 

String material;    // 

String texture;     // 

long SurfaceArea() {}// 

long Volume() {}     // 

void PutItem() {}    // 

class Box {

private int width;          // 

private int height;

private int depth;

Box(int a, int b, int c) {  // 

width = a;

height = b;

depth = c;

}

public long Volume() { // 

return(width * height * depth);

}

}

class BoxExample {

public static void main(String args[])

{ long vol;

Box b = new Box(2, 2, 3);  // box 

vol=b.Volume();  // b Volume()

System.out.println("Volume="+vol);

}

} 60



Tv t = new Tv();

Tv t;

;

t = new Tv(); 

// new ,

//

t

channelDown()

channelUp()

power()

0

false

null color

power

channel

0x100

0x100

= new ();

Tv t;

t = new Tv(); 

t

channelDown()

channelUp()

power()

0

false

null color

power

channel

0x100

0x100

t.channel = 7; 

class Tv {

String color;  // 

boolean power; // (on/off)

int channel;   // 

void power() { power = !power; } // on/off

void channelUp( channel++;)      // 

void channelDown {channel--;} //

}t.channelDown();

System.out.println(t.channel);
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class Tv { 

// Tv ( )

String color;           //

boolean power;         // (on/off)

int channel;           //

// Tv ( )

void power() {   power = !power; }   /* TV */

void channelUp() {     ++channel; }   /* TV */

void channelDown() {    --channel; } /* TV */

}

class TvTest { 

public static void main(String args[]) { 

Tv t; // Tv t

t = new Tv(); // Tv .

t.channel = 7; // Tv channel 7 .

t.channelDown();      // Tv channelDown() .

System.out.println(" " + t.channel + " .");

}

}

6 .

Tv t1 = new Tv(); 

t1

channelDown()

channelUp()

power()

false

null

0x100

0x100

Tv t2 = new Tv(); 

t2

channelDown()

channelUp()

power()

0

false

null

0x200

0x200

t2 = t1; 

0x100

t1.channel = 7;

07

System.out.println(t1.channel);
System.out.println(t2.channel);

62



class Tv { 
// Tv ( )
String color;        // 
boolean power;       // (on/off)
int channel;         // 

// Tv ( )
void power() {   power = !power; }   /* TV */
void channelUp() {     ++channel; }   /* TV */
void channelDown() {    --channel; } /* TV */

}

class TvTest2 {
public static void main(String args[]) {

Tv t1 = new Tv();
Tv t2 = new Tv();
System.out.println("t1 channel " + t1.channel + " .");
System.out.println("t2 channel " + t2.channel + " .");

t2 = t1; // t1 ( ) t2 .
t1.channel = 7; // channel 7 .
System.out.println("t1 channel 7 .");

System.out.println("t1 channel " + t1.channel + " .");
System.out.println("t2 channel " + t2.channel + " .");

}
}

t1 channel 0 .
t2 channel 0 .
t1 channel 7 .
t1 channel 7 .
t2 channel 7 .
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hour

minute

second

t

0

0

0 hour

minute

second

0x100

0x100

class Time {

int hour;

int minute;

int second;

}

int[] hour = new int[3];                                   

int[] minute = new int[3];

int[] second = new int[3];

Time[] t = new Time[3];

t[0] = new Time();

t[1] = new Time();

t[2] = new Time();
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class Card {

}

String kind;  // 

int number;   // 

static int width = 100; // 

static int height = 250; // 

“

”

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

// (static ) ' . ' .
System.out.println("Card.width = " + Card.width);
System.out.println("Card.height = " + Card.height); 

Card c1 = new Card(); 
c1.kind = "Heart"; 
c1.number = 7; 

Card c2 = new Card(); 
c2.kind = "Spade"; 
c2.number = 4; 

System.out.println("c1 " + c1.kind + ", " + c1.number + " ,
(" + c1.width + ", " + c1.height + ")" ); 

System.out.println("c2 " + c2.kind + ", " + c2.number + " ,

(" + c2.width + ", " + c2.height + ")" );
System.out.println(" c1 width height 50, 80 .");
c1.width = 50;       //

c1.height = 80;      // . !

System.out.println("c1 " + c1.kind + ", " + c1.number + " ,
(" + c1.width + ", " + c1.height + ")" ); 

System.out.println("c2 " + c2.kind + ", " + c2.number + " ,
(" + c2.width + ", " + c2.height + ")" ); 

}
}

class Card { 
String kind ; // -
int number; // -
static int width = 100; // -
static int height = 250; // -

}

Card.width = 100 
Card.height = 250 
c1 Heart, 7 , (100, 250) 
c2 Spade, 4 , (100, 250) 

c1 width height 50,
80 .
c1 Heart, 7 , (50, 80) 
c2 Spade, 4 , (50, 80)
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(Method Area)
,

. JVM
,

(
)

(Call Stack)

(Heap)

.
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class Human {
int id;
int income;
static int total=0; // 
Human() { // Human 
total++;  // total 1 .

// ID, serial number 
}

}
class HumanTest {
public static void main(String[] args) {
Human m = new Human();
Human n = new Human();
Human p = new Human();
System.out.println("The total man is " + Human.total);

}
}

The total man is 3
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int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

int max(int a, int b) {

if(a > b)

return a;      

}

int max(int a, int b) {

int result = 0;

if(a > b)

result = a;

else

result = b;      

return result;

}

int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

…

. ();

class MyMath {

long add(long a, long b) {

long result = a + b;

return result;

// return a + b;

}

...

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

MyMath mm = new MyMath();
long result1 = mm.add(5L, 3L);
long result2 = mm.subtract(5L, 3L);
long result3 = mm.multiply(5L, 3L);
double result4 = mm.divide(5L, 3L);
System.out.println("add(5L, 3L) = " + result1);
System.out.println("subtract(5L, 3L) = " + result2);
System.out.println("multiply(5L, 3L) = " + result3);
System.out.println("divide(5L, 3L) = " + result4);

}
}

class MyMath {
long add(long a, long b) {

long result = a+b;
return result;

// return a + b; // .
}

long subtract(long a, long b) {
return a - b;

}

long multiply(long a, long b) {
return a * b;

}

double divide(double a, double b) {
return a / b;

}
}

add(5L, 3L) = 8

subtract(5L, 3L) = 2

multiply(5L, 3L) = 15

divide(5L, 3L) = 1.6666666666666667

double , long
. double

.
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•

•

•

class CallStackTest {

public static void main(String[] args) {

firstMethod();

}

static void firstMethod() {

secondMethod();

}

static void secondMethod() {

System.out.println("secondMethod()");

}

}
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class PassingTest {

static void sub(int x, int[] y) 

// x, y

{

x++;

y[0]++;

}

public static void main(String[] arg)

{

int a=1, b[]={1,2};

System.out.println("a="+a+" b="+b[0]);

sub(a, b); // a, b

System.out.println("a="+a+" b="+b[0]);

}

}

a=1 b=1

a=1 b=2

sub()

sub() return
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long factorial(int n) {

long result = 0;

if(n==1) {

result = 1;

} else {

result = n * factorial(n-1);

}

return result;

}

* (factorial)

5! = 5 * 4 * 3 * 2 * 1

f(n) = n * f(n-1) , f(1) = 1

class Recursion {

static int sum(int n) {

if(n>1) return(n + sum(n-1)); // 

else return 1; // 

}

public static void main(String a[])

{

System.out.println("The sum(10)="+sum(10));

System.out.println("The sum(50)="+sum(50));

}

}

The sum(10)=55

The sum(50)=127

[ ]
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class MyMath2 {

long a, b;

long add() { //

return a + b;

}

static long add(long a, long b) { // (static )

return a + b;

}

}

class MyMathTest2 {

public static void main(String args[]) {

System.out.println(MyMath2.add(200L,100L); // 

MyMath2 mm = new MyMath2(); // 

mm.a = 200L;

mm.b = 100L;

System.out.println(mm.add()); // 

}

}

// a b ?

// a b ?

class MyMath2 {
long a, b;

// a, b .
long add() { return a + b; } // a, b
long subtract() { return a - b; }
long multiply() { return a * b; }
double divide() { return a / b; }

// .
static long add(long a, long b) { return a + b; }     // a, b
static long subtract(long a, long b) { return a - b; }
static long multiply(long a, long b) { return a * b; }
static double divide(double a, double b) { return a / b; }

}

class MyMathTest2 {
public static void main(String args[]) {

//
System.out.println(MyMath2.add(200L, 100L));
System.out.println(MyMath2.subtract(200L, 100L));
System.out.println(MyMath2.multiply(200L, 100L));
System.out.println(MyMath2.divide(200.0, 100.0));

MyMath2 mm = new MyMath2();
mm.a = 200L;
mm.b = 100L;
// .
System.out.println(mm.add());
System.out.println(mm.subtract());
System.out.println(mm.multiply());
System.out.println(mm.divide());

}
}

300
100
20000
2.0
3000
100
20000
2.0

82



class Count {
static int total = 10; // static variable
int cnt = 6;
public static void st_inc() { //

total ++;
}
public void inc() {  // 

cnt ++;
}
public void out() { // print two variables

System.out.println("total="+total+"\tcnt="+cnt);
}

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

Count m = new Count();
m.out(); // print 
m.inc();
m.st_inc(); //
Count.st_inc();
m.out(); // print 

}
}

total=10        cnt=6
total=12        cnt=7

// total ?

“
”
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class OverloadingTest {
public static void main(String args[]) {

MyMath3 mm = new MyMath3();
System.out.println("mm.add(3, 3) :" + mm.add(3,3));
System.out.println("mm.add(3L, 3) : " + mm.add(3L,3));
System.out.println("mm.add(3, 3L) : " + mm.add(3,3L));
System.out.println("mm.add(3L, 3L) : " + mm.add(3L,3L));

int[] a = {100, 200, 300};
System.out.println("mm.add(a) : " + mm.add(a));

}
}

class MyMath3 {
int add(int a, int b) {

System.out.print("int add(int a, int b) - ");
return a+b;

}

long add(int a, long b) {
System.out.print("long add(int a, long b) - ");
return a+b;

}

long add(long a, int b) {
System.out.print("long add(long a, int b) - ");
return a+b;

}

long add(long a, long b) {
System.out.print("long add(long a, long b) - ");
return a+b;

}

int add(int[] a) { // .
System.out.print("int add(int[] a) - ");
int result = 0;
for(int i=0; i < a.length;i++) {

result += a[i];
}
return result;

}
}

int add(int a, int b) - mm.add(3, 3) : 6
long add(long a, int b) - mm.add(3L, 3) : 6
long add(int a, long b) - mm.add(3, 3L) : 6
long add(long a, long b) - mm.add(3L, 3L) : 6
int add(int[] a) - mm.add(a) : 600 
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class Card {

...

}

Card() {  // .

//

}

Card(String kind, int number) { // 

//

}

( , , ... ) {

//

// .

}
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() { }

Card() { } // Card . .
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class Car {
String color; //
String gearType; // - auto( ), manual( )
int door; //

Car() {}
Car(String c, String g, int d) {

color = c;
gearType = g;
door = d;

}
}

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

Car c1 = new Car();
c1.color = "white";
c1.gearType = "auto";
c1.door = 4;

Car c2 = new Car("white", "auto", 4);
System.out.println("c1 color=" + c1.color + ", gearType=" 

+ c1.gearType+ ", door="+c1.door);
System.out.println("c2 color=" + c2.color + ", gearType=" 

+ c2.gearType+ ", door="+c2.door);
}

}

c1 color=white, gearType=auto, door=4
c2 color=white, gearType=auto, door=4
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class Car {
String color; //
String gearType; // - auto( ), manual( )
int door; //

Car() {
this("white", "auto", 4);

}

Car(String color) {
this(color, "auto", 4);

}

Car(String color, String gearType, int door) {
this.color = color;
this.gearType = gearType;
this.door = door;

}
}

class CarTest2 {
public static void main(String[] args) {

Car c1 = new Car();
Car c2 = new Car("blue");

System.out.println("c1 color=" + c1.color + ", gearType=" 
+ c1.gearType+ ", door="+c1.door);

System.out.println("c2 color=" + c2.color + ", gearType=" 
+ c2.gearType+ ", door="+c2.door);

}
}

c1 color=white, gearType=auto, door=4
c2 color=blue, gearType=auto, door=4
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InitTest it = new InitTest();
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p1 serialNo

0x100

0x100

p2 serialNo

0x200

0x200

p3 serialNo

0x300

0x300

count
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class extends {

// ...

}

zx y

Point
Point3D

class Tv {
boolean power; // (on/off)
int channel; //

void power() { power = !power; }
void channelUp() { ++channel; }
void channelDown() { --channel; }

}

class CaptionTv extends Tv {
boolean caption; // (on/off)
void displayCaption(String text) {

if (caption) { // on(true) text .
System.out.println(text);

}
}

}

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

CaptionTv ctv = new CaptionTv();
ctv.channel = 10; //
ctv.channelUp(); //
System.out.println(ctv.channel);
ctv.displayCaption("Hello, World");
ctv.caption = true; // .
ctv.displayCaption("Hello, World"); // .

}
}

11
Hello, World
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ChildChild

GrandChild

Parent

Child2 Child2

GrandChild
Parent
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Shape

Circle Triangle
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import java.awt.Frame;
import java.awt.Graphics;

class DrawShape extends Frame {
public static void main(String[] args) {

DrawShape win = new DrawShape(" ");
}

public void paint(Graphics g) {
Point[] p = { new Point(100, 100)

, new Point(140, 50)
, new Point(200, 100)};
Triangle t = new Triangle(p);
Circle c = new Circle(new Point(150, 150), 50);

// .
g.drawOval(c.center.x, c.center.y, c.r, c.r);

// 3 .
g.drawLine(t.p[0].x, t.p[0].y, t.p[1].x, t.p[1].y);
g.drawLine(t.p[1].x, t.p[1].y, t.p[2].x, t.p[2].y);
g.drawLine(t.p[2].x, t.p[2].y, t.p[0].x, t.p[0].y);

}

DrawShape(String title) {
super(title);
setSize(300, 300);
setVisible(true);

}
}

class Point {
int x;
int y;

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

}

Point() {
this(0,0);

}
}

class Circle {
Point center; //
int r; //

Circle() {
this(new Point(0, 0), 100);

}

Circle(Point center, int r) {
this.center = center;
this.r = r;

}
}

class Triangle {
Point[] p = new Point[3];

Triangle(Point[] p) {
this.p = p;

}

Triangle(Point p1, Point p2, Point p3) {
p[0] = p1;
p[1] = p2;
p[2] = p3;

}
}
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class DeckTest
{

public static void main(String args[]) 
{

Deck d = new Deck(); // (Deck) .
Card c = d.pick(0); // .
System.out.println(c);
d.shuffle(); // .
c = d.pick(0); // .
System.out.println(c);

}
}

// Deck
class Deck {

final int CARD_NUM = 52; //
Card c[] = new Card[CARD_NUM];

Deck () {// Deck .
int i=0;

for(int k=Card.KIND_MAX; k > 0; k--) {
for(int n=1; n < Card.NUM_MAX + 1 ; n++) {

c[i++] = new Card(k, n);
}

}
}

Card pick(int index) { // (index) .
if(0 <= index && index < CARD_NUM)

return c[index];
else

return pick();
}
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Card pick() { // Deck .
int index = (int)(Math.random() * CARD_NUM);
return pick(index);

}

void shuffle() { // .
for(int n=0; n < 1000; n++) {

int i = (int)(Math.random() * CARD_NUM);
Card temp = c[0];
c[0] = c[i];
c[i] = temp;

}
}

} // Deck

// Card
class Card {

static final int KIND_MAX = 4; //
static final int NUM_MAX  = 13; //

static final int SPADE   = 4;
static final int DIAMOND = 3;
static final int HEART   = 2;
static final int CLOVER  = 1;

int kind;
int number;

Card() {
this(SPADE, 1);

}

Card(int kind, int number) {
this.kind = kind;
this.number = number;

}

public String toString() {
String kind="";
String number="";

switch(this.kind) {
case 4 :

kind = "SPADE";
break;

case 3 :
kind = "DIAMOND";
break;

case 2 :
kind = "HEART";
break;

case 1 :
kind = "CLOVER";
break;

default :
}

switch(this.number) {
case 13 :

number = "K";
break;

case 12 :
number = "Q";
break;

case 11 :
number = "J";
break;

default :
number = this.number + "";

}
return "kind : " + kind + ", number : " + number;

} // toString()
} // Card 107



class Tv {
boolean power; // (on/off)
int channel; //

void power() { power = !power; }
void channelUp() { ++channel; }
void channelDown() { --channel; }

}

class VCR {
boolean power; // (on/off)

int counter = 0;
void power() { power = !power; }
void play() { /* */ }
void stop() { /* */ }
void rew() { /* */ }
void ff() { /* */ }

}

class TVCR extends Tv {        // TV .
VCR vcr = new VCR(); //VCR .
int counter = vcr.counter;

void play() {
vcr.play();

}

void stop() {
vcr.stop();

}

void rew() {
vcr.rew();

}

void ff() {
vcr.ff();

}
}
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Tv

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

Child c = new Child();
c.method();

}
}

class Parent {
int x=10;

}

class Child extends Parent {
void method() {

System.out.println("x=" + x);
System.out.println("this.x=" + this.x);
System.out.println("super.x="+ super.x);

//

}
}

x=10
this.x=10
super.x=10

class SuperTest2 {
public static void main(String args[]) {

Child c = new Child();
c.method();

}
}

class Parent {
int x=10;

}

class Child extends Parent {
int x=20;

void method() {
System.out.println("x=" + x);
System.out.println("this.x=" + this.x);
System.out.println("super.x="+ super.x);

}
}

x=20
this.x=20
super.x=10
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class Complex {
double real;
double imagine;

Complex(){
real=0.0;
imagine=0.0;

}
Complex(double r, double i) {

real=r;
imagine=i;

}
}

class calcComplex {
private Complex comp=new Complex();

public Complex addComplex(Complex a, Complex b){
comp.real=a.real+b.real;
comp.imagine=a.imagine+b.imagine;

return comp;
}

}

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

calcComplex cc=new calcComplex();
Complex res, loperand, roperand;

res=new Complex();
loperand=new Complex(3.0,4.0);
roperand=new Complex(5.0,-2.0);

res=cc.addComplex(loperand, roperand);
System.out.println(res.imagine);

}
} 119
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public class TimeTest { 
public static void main(String[] args) 
{

Time t = new Time(12, 35, 30); 
System.out.println(t); 

//          t.hour = 13;
t.setHour(t.getHour()+1);   // 1 .
System.out.println(t); 

}
}

class Time { 
private int hour; 
private int minute; 
private int second; 

Time(int hour, int minute, int second) { 
setHour(hour); 
setMinute(minute); 
setSecond(second); 

}

public int getHour() {       return hour; } 
public void setHour(int hour) { 

if (hour < 0 || hour > 23) return; 
this.hour = hour; 

}
public int getMinute() {       return minute; } 
public void setMinute(int minute) { 

if (minute < 0 || minute > 59) return; 
this.minute = minute; 

}
public int getSecond() {       return second; } 
public void setSecond(int second) { 

if (second < 0 || second > 59) return; 
this.second = second; 

}
public String toString() { 

return hour + ":" + minute + ":" + second; 
}

}

12:35:30
13:35:30

private
.(Information hiding)

hour

private .

public
private

. (Data encapsulation)

125



getInstance()
static

private
,

-new
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final

126



127



”

+
-

|

power

caption

+
-

|

power

128



+
-

|

power

+
-

|

power

caption

class Tv {
boolean power; // (on/off)
int channel; //

void power() { power = !power; }
void channelUp() { ++channel; }
void channelDown() { --channel; }

}

class CaptionTv extends Tv {
boolean caption; // (on/off)
void displayCaption(String text) {

if (caption) { // on(true) text .
System.out.println(text);

}
}

}

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

CaptionTv ctv = new CaptionTv();
ctv.channel = 10; //
ctv.channelUp(); //
System.out.println(ctv.channel);
ctv.displayCaption("Hello, World");
ctv.caption = true; // .
ctv.displayCaption("Hello, World"); // .

}
}
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class Super1 {
void f() {
System.out.println("Super1's f() method");

}
}
class Super2 extends Super1 {

void f() {
System.out.println("Super2's f() method");

}
}
class Super3 extends Super2 {

void f() {
System.out.println("Super3's f() method");

}
}
class Test {

public static void main(String[] args) {
1:    Super1 s1 = new Super1();
2:    s1.f(); // Super1 f()
3: s1 = new Super2();
4:    s1.f(); // Super2 f()
5: s1 = new Super3();
6:    s1.f(); // Super3 f()

}
}

Super1's f() method
Super2's f() method
Super3's f() method

Car c1=(Car)f;

FireEngine f2=(FireEngine) Car
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class CastingTest1 {
public static void main(String args[]) {

Car car = null;
FireEngine fe = new FireEngine();
FireEngine fe2 = null;

fe.water();
car = fe; // car =(Car)fe; .

// car.water(); // !!! Car water() .
fe2 = (FireEngine)car; // 
fe2.water();

}
}

class Car {
String color;
int door;

void drive() { //
System.out.println("drive, Brrrr~");

}

void stop() { //
System.out.println("stop!!!");

}
}

class FireEngine extends Car { //
void water() { //

System.out.println("water!!!");
}

}

water!!!
water!!!
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class Product 
{

int price; //
int bonusPoint; //

Product(int price) {
this.price = price;
bonusPoint =(int)(price/10.0); // 10%

}
}

class Tv extends Product {
Tv() {

// Product(int price) .
super(100); // Tv 100 .

}

public String toString() { // Object toString() .
return "Tv";

}
}

class Computer extends Product {
Computer() {

super(200);
}

public String toString() {
return "Computer";

}
}
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class Buyer { // ,
int money = 1000; //
int bonusPoint = 0; //

void buy(Product p) {
if(money < p.price) {

System.out.println(" .");
return;

}

money -= p.price; //
.

bonusPoint += p.bonusPoint; // .
System.out.println(p + " / .");

}
}

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

Buyer b = new Buyer();
Tv tv = new Tv();
Computer com = new Computer();

b.buy(tv);
b.buy(com);

System.out.println(" " + b.money + " .");
System.out.println(" " + b.bonusPoint + " .");

}
}

Tv / .
Computer / .

700 .
30 .
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class Product 
{

int price; //
int bonusPoint; //

Product(int price) {
this.price = price;
bonusPoint =(int)(price/10.0);

}

Product() {
price = 0;
bonusPoint = 0;

}
}

class Tv extends Product {
Tv() {

super(100);
}

public String toString() {
return "Tv";

}
}

class Computer extends Product {
Computer() {

super(200);
}

public String toString() {
return "Computer";

}
}

class Audio extends Product {
Audio() {

super(50);
}

public String toString() {
return "Audio";

}
}

class Buyer { // ,
int money = 1000; //
int bonusPoint = 0; //
Product[] item = new Product[10]; //
int i =0; // Product

void buy(Product p) {
if(money < p.price) {

System.out.println(" .");
return;

}

money -= p.price; // .
bonusPoint += p.bonusPoint; // .
item[i++] = p; // Product[] item .
System.out.println(p + " / .");

}

void summary() { // .
int sum = 0; //
String itemList =""; //

// .
for(int i=0; i<item.length;i++) {

if(item[i]==null) break;
sum += item[i].price;
itemList += item[i] + ", ";

}

System.out.println(" " + sum + " .");
System.out.println(" " + itemList + " .");

}
}

class PolyArgumentTest2 {
public static void main(String args[]) {

Buyer b = new Buyer();
Tv tv = new Tv();
Computer com = new Computer();
Audio audio = new Audio();
b.buy(tv);
b.buy(com);
b.buy(audio);
b.summary();

}
}

Tv / .
Computer / .
Audio / .

350 .
Tv, Computer, Audio, .
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import java.util.*; // Vector .

class Tv extends Product {
Tv() { super(100); }
public String toString() { return "Tv"; }

}

class Computer extends Product {
Computer() { super(200); }
public String toString() { return "Computer"; }

}

class Audio extends Product {
Audio() { super(50); }
public String toString() { return "Audio"; }

}

class Buyer { // ,
int money = 1000;  //
int bonusPoint = 0; //
Vector item = new Vector(); // Vector

void buy(Product p) {
if(money < p.price) {

System.out.println(" .");
return;

}
money -= p.price; // .
bonusPoint += p.bonusPoint; // .
item.add(p); // Vector .
System.out.println(p + " / .");

}

void refund(Product p) { // .
if(item.remove(p)) { // Vector .

money += p.price;
bonusPoint -= p.bonusPoint;
System.out.println(p + " / .");

} else { //
System.out.println(" .");

}
}

void summary() { // .
int sum = 0; //
String itemList =""; //
// .

if(item.isEmpty()) { // Vector .
System.out.println(" .");
return;

}
// Vector i .
for(int i=0; i<item.size();i++) {

Product p = (Product)item.get(i);
sum += p.price;
itemList += (i==0) ? "" + p : ", " + p;

}
System.out.println(" " + sum + " .");
System.out.println(" " + itemList + " .");

}
}

class PolyArgumentTest3 {
public static void main(String args[]) {

Buyer b = new Buyer();
Tv tv = new Tv();
Computer com = new Computer();
Audio audio = new Audio();

b.buy(tv);
b.buy(com);
b.buy(audio);
b.summary();
System.out.println();
b.refund(com);
b.summary();

}
}

Tv / .
Computer / .
Audio / .

350 .
Tv, Computer, Audio .

Computer / .
150 .

Tv, Audio .
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Bird lay egg
Mammal lay children

Bat can fly
Bat lives in Cave
Bat breeds with milk.
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: methodB()
methodB() in C

A I
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.
( : Dynamic Method Binding)
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20
100
java.lang.ArithmeticException: / by zero 

at ExceptionEx2.main(ExceptionEx2.java:7) 
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16
20
11
0
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1.

2. Thread
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Dead

waiting sleeping suspended blocked

New Thread

Runnable

Running

start()

suspend()

resume()
sleep()

wait()

notify()or 
notifyAll()

CPU yield() or
CPU

I/O
blocking

I/O
blocking

Sleep interval 

(synchronized)

,

(lock)

,
CPU

CPU
Running

msc
1.x 2.x
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Synchronized

balance= 200

withdraw(100)

withdraw(200)

balance=   0

balance=-100

168



Synchronized

dep # 1 Current = 10100

dep # 2 Current = 10200

with# 1 Current = 10000

dep # 3 Current = 10300

with# 2 Current = 9900

dep # 4 Current = 10400

with# 3 Current = 9800

dep # 5 Current = 10500

with# 4 Current = 9700

dep # 6 Current = 10600

with# 5 Current = 9600

dep # 7 Current = 10700

with# 6 Current = 9500

dep # 8 Current = 10800

with# 7 Current = 9400

dep # 9 Current = 10900

with# 8 Current = 9300

dep # 10 Current = 11000

with# 9 Current = 9200

with# 10 Current = 9100

The balance = 9100
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- withdraw deposit account

dep # 1 Current = 10100

dep # 2 Current = 10200

with# 1 Current = 10100

dep # 3 Current = 10200

with# 2 Current = 10100

dep # 4 Current = 10200

with# 3 Current = 10100

dep # 5 Current = 10200

with# 4 Current = 10100

dep # 6 Current = 10200

with# 5 Current = 10100

dep # 7 Current = 10200

with# 6 Current = 10100

dep # 8 Current = 10200

with# 7 Current = 10100

dep # 9 Current = 10200

with# 8 Current = 10100

dep # 10 Current = 10200

with# 9 Current = 10100

with# 10 Current = 10000

The balance = 10000
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Queue .

Queue .

Queue ,
.

Queue .

Queue
.

/
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Producer: 1

Consumer: 1

Producer: 2

Consumer: 2

Producer: 4

Consumer: 4

Producer: 8

Consumer: 8

Producer: 16

Consumer: 16

Producer: 32

Consumer: 32

Producer: 64

Consumer: 64

Producer: 128

Consumer: 128

Producer: 256

Consumer: 256

Producer: 512 

Consumer: 512
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1. event ?

2. event ?
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