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oboooboobooboJaval D runJ 0000000 0ODOO0O0OO0OOOOOODODODODO
U0run0O0ORunnable 00 00000000000000O0
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tryld catchO O O0000000O000000Thread.sleepO0 00000000 O
0000000000 tryDcatchO OO OO GOOO

0 00 0O [ThreadTest java

class MyRunnable implements Runnable {
String name;
MyRunnable(String n) {
name = n;

h
public void run() {
int i, j;
for (i=0; i<10; i++) {
try {
Thread.sleep(10); // 10000000
} catch (InterruptedException e) {}
System.out.print(name+": "+i+", ");
3
3
}

public class ThreadTest {
public static void main(String[] args) {
Thread tl1 = new Thread(new MyRunnable("A"));
Thread t2 new Thread(new MyRunnable("B"));
Thread t3 new Thread(new MyRunnable("C"));

tl.start(); // 00000O00O0O
t2.start(Q);
t3.start(Q);

ThreadTest 000 mainO0 0000000000000 0OOOOOOThreadOD0000O0O0OONO
0000 Runnable 0000000000 0OO0OOOOOO0O0O start0 0000000 OO0OO
goooooooobooooo

0o0o0dooooooobooo0oodoooooooooooboooooooooomon
gooooooonoooooobooooooooooooboooooooooooonmm
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9, B: 4, B: 5, B: 6, C: 2, B: 7, C: 3, B: 8, C: 4, B: 9, C: 5, C: 6, C: 7
9,

A: 0
C: 1, A: )
C: 8, C:
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0 O O O [Guruguru.java

import javax.swing.*;
import java.awt.*;

public class Guruguru extends JApplet implements Runnable {
int r=50, x=110, y=70;
double theta=0; // 00
Thread thread=null;

@Override
public void paint(Graphics g) {
super.paint(g);
g.drawString("Hello, World!", x, y);
}

}

1000 implements Runnable 000000000 GuruguruO OO0 run000000000O0
0000000000000 0Dpaint000000O0O0 (x,y)O “Hello, World” DOOOCOOOO
ooo

000000 threadO 00 ThreadODODOOODODOOODOOOOOOOOthread0 0000 null
O000null0OO OCOOONLLODDOOMmMOOthreadd0OO0OOO
0do0oDO0doo0odDooOooooonooooon

00000000000 start0000000DOO0OO0OThreadO00000OO0OOODOOODOO
0ddd this— 000 ooooooddoodd rund00QoQOO
OO0 thread0 00000000 threadd start 00000000000 OO0DOOOOOOOO
ooooad

0000dono stop0 00000000000 OODODOO0O0O0OO0OOOOODODOOOOOOOO
start stop0 000000000000 O0ODOOOOOOOOODOOOOO0OOOOOOOOO
00o00do0o0obOo0bOoooOooOoooOooOo0bOOo0bOooO0obOooDbOooDoOoOooOoooOooag

goo

@Override
public void start() {
if (thread == null) { // 00000000
thread = new Thread(this);
thread.start(Q);

}
}

@Override

public void stop() {
thread = null;

}

gobooboooDbo0obogD startd stopU00O0O0D0OO0ODOOODODOOO
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public void run() {
Thread thisThread = Thread.currentThread();
for(; thread == thisThread; theta+=0.02) {
x = 60+(int) (r*Math.cos(theta)); y = 70-(int) (r*Math.sin(theta));
repaint();

try {
Thread.sleep(30); // 30000000

} catch (InterruptedException e) {}

}
¥

Ubooooooobooioob0Db Drun0D000000D0O0O0DOODO thread == thisThread
Oo00o0oobodOstop0 0000000 Othreadd 00000000 0OO0O0OO0OOO0OOODO
gboooboooboobonobobbOobDx0 yUDOUODOODOODOOO Thread.sleepO 00
g30ooooon

gboobooooooooooooooooog
erunJ00000000MMO0OO0OO0OO0D0OD0OOMNI

e implements Runnable DO O OOOO
e Thread OO O OO thread O OO nullOOOOOOO
e start 0000 stopd O OOOODOOOOOOOOO

goooooo
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gbooboooUOboUOboObDOnd ArithmeticException DO OO OOOOOOOOOOOOO
gbooboboboboobo

0 0 O O [TryCatchTestjava

public class TryCatchTest {
public static void main(String[] args) {
int i;
for (i=-3; i<=3; i++) {
try {
System.out.println(10/1i);
} catch (ArithmeticException e) {
System.out.println("O OO : "+e.toString());

gbobogbodabod

-3

-5

-10

000 : java.lang.ArithmeticException: / by zero
10

5

3

ido0O000DOO00DO0O0O0O0OcatchO0OOOOOOOOOOODOOODODOOODOOO
gobooboooobgon
Uboooobo0oooooon throwd ODODOODO

throw [ ;

U0 “O0"00000Exception 00000000000 OOOOOOODOOOODOOOODOO
gooooooboooboobooboobouoboobobooobDobob00oboboooogbo o
gbbogbogbbooboobooobooboobbooboobboobuoobbon

g o0odgd|IryCatchlestZ.java

public class TryCatchTest2 {
public static void main(String[] args) {
int i, m=1;
try {
for (i=0; i<args.length; i++) {

int a = Integer.parselnt(args[i]);
if (a==0) throw new Exception('zero");
m F*— a;

} catch (Exception e) {
m=0;
}

System.out.println("O0O " +m + "OOO");
h

}

OO0 “java TryCatchTest2 1 2 0 34 56’ 00000000000C000O0OOO0O0OO3O
gbobooobobuobobobuobuobobobbobobbUn 8,4,5,6000U0bD0OD
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6.3 DU00O0OOOOOoobooon

o0de631000000D00OO0O

00O 0O 0 [BubbleSortl.java

import javax.swing.*;
import java.awt.*;

public class BubbleSortl extends JApplet implements Runnable {
int[] args = { 10, 3, 46, 7, 23, 34, 8, 12, 4, 45, 44, 52};
Color[] cs ={ Color.red, Color.orange, Color.green, Color.blue};
Thread thread=null;

000000000 Obubblesoi 0000000000000 0O0O0O0O0O0DODODODOSstart, stop

O Guruguru.javal 00000000 OOCOOO0O
@Override
public void paint(Graphics g) {
int i;

super.paint(g);

for(i=0; i<args.length; i++) {
g.setColor(cs[args[i]%cs.length]);
g.fillRect(®, i*10, args[i]*5, 10);

}
}

paint00 000 OO0 300 Graph.javal DO DO ODOOOODODOODO
run0000000000OO0OO0OOOOObOOOObOOObOObOO0bOO0oboOobbOobOo0ng

oo0o0oOoOooooooooood
public void run() {
int i, j;
Thread thisThread = Thread.currentThread();

for (i=0; i<args.length-1; i++) {
for (j=args.length-1; thread == thisThread && j>i; j--) {
if (args[j-1]>args[j]) { // OOOOO0O0O
int tmp=args[j-1];
args[j-1]=args[jl;
args[jl=tmp;

repaint();
/¥ repaint000000O00OOOO */
try {
Thread.sleep(500);
} catch (InterruptedException e) {}

06320000000 Oquicksort 000000000 D0ODOODODOO0O0O0O0OODDOOD

oges3300bboobboonoooDoO 2d
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BubbleSortl.javal O UOOOOO0OODOOO0OODOOOOOODOODOODLODODOOOOODOLO

gboboboboboboboboboboboboob
ubobooboobbooboobbooboobobooobooobobooobooon

0 0 OO [BubbleSort2.jaa
public class BubbleSort2 extends JApplet implements Runnable, ActionListener {

@Override

public void init() {
JButton step = new JButton("Step");
step.addActionListener(this);
setLayout (new FlowLayout());
add(step);

000000 RunnableO ActionListener] 200 000000000000O00O000O Oimplements

oooCbo 200000000000, 00000D0000O0
Ubooobooboobog sleepd000noonooonooOO gbooooooboooogo

public void run() {
int i, j;

for (i=0; i<args.length-1; i++) {
for (j=args.length-1; j>i; j--) {

repaint();
/¥ repaint 000000 */
try {
synchronized(this) {
while (threadSuspended) {
waitQ;

threadSuspended=true;

3
} catch (InterruptedException e) {}

}
thread=null;
h
00 synchronized OO OO ODO0OOO0OO0OO0OD00OD0O0OOwait000O0OO0OOOOOO notifydO
O0000000synchronized(this) { ... 000000000 0OO0O0O0OOMOD synchronized

Ooooooooo0oooooooooo0oooo oo ooobooooooooooooboo
synchronized 00000000 0OOO0O0O0OOOOOOOOODOO synchronized(this) { ...

Ioo0o0o00oo0oooooom
oooddoooooooooo odoooooooon
public synchronized void actionPerformed(ActionEvent e) {

// 000000000000

threadSuspended=false;
notify(Q);
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O000000actionPerformed D 00 notify 00000000000 O0DOOOOODOOOO
threadSuspended 0 0 000000000000 O00OO0O actionPerformedd 000 notify
00ddoooOo0doooooooodbooo0oooooooooooooOooooDooooooaa

&T"" | K1 —7: BubbleSort2
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synchronized (0) OOOO
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goooobooooboooob “o*bobooboboo0obobooobboooboooobooooobooo
U0o00o00b0obO0o0bOo0bOobibO synchronizedDODOOOOO0OO0OD0OO0OO0OODODOO
U00waitO0OOO0OOO0OO0OO0OOD0OODOODOODOODOOOOOOOOOOOODOODOODOOD0
synchronized 000000000000 OOODOO

synchronized D OO0 O0OD0DO000O000O00O00O00O00O0DOO0OO0O00OO0O00DOO0OO
gbobobobobobobobobooboxgboboboboobobooboooo:

X = x+1;

000000000 000synchronizedO OO OOOO

synchronized DO OO OOOOODOOOO:
1.00x=00000

20000 AOx+100 ()OOOOCOO
.000000oooooooo
4.0000BOx+100 (1)ODOODOODO
50000 B0 x0 1000000
6.000000000DOO0O0O
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O0000x=x+1; 00000 20000000000000x000 1000000000000 0x+1
000000 x00000000D0D0000000000000000O00OOsynchronized OO
0o0ooooooooooooooooooooooooooooooooooooooooooa
000000 synchronized OO OO OOOO
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gobooboobooboog:

3goooooo 1, 2,...,nOn0D0000DOO0OO0OOODOOOODODODOOODOOODOO
ooooooooobobooo 1oboogoobobo0oboobbooooDbbooooDOoOoobooooo
gooooobooon

1.000 1000000000000 0o040nog
200000000000 0DOO0O0DOOOOOOOD

goooobooon
gooboooooooboboboooooobooboOn=-10000b0ODODOODODOOO
oobooOnOO0 AOOOBOOOOOOO:

1.n-1000000 AODO cObboboboboobobooboboooo
200000000000 1000 A0O0O0BOOOOOO
3.n-100000000 CcOO0OD0BOOOODO

gboobooooobob

00000 output TextAreaU D U DO D OO0OO0OO0O0OO0O0O0D0OO0O00O0OOOODOOODOO
goo

void hanoi(int n, String a, String b, String c) {
if (n==1) {
output.append("O 0 100 "+a+"0O O "+b+"0 O ¥n");
} else {
hanoi(n-1, a, c, b);
output.append("O 0 "+n+"0O 0O "+a+"0O 0O "+b+"0 O ¥n") ;
hanoi(n-1, c, b, a);
}
3
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