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Uo0o0b0o000o00obooO0o00d0dUOrund DRunnable 0000000
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uboobobooobtbrnmbO0OOOOO0ODOOOOOOO
runJO0000000000000000000O00000000 Thread.sleep
goboobooboobobooooooboooooD

0000 [hreadTestava

class MyRunnable implements Runnable {
String name;
MyRunnable(String n) {
name = n;
3
public void run() {
int i;
for (i=0; i<10®; i++) {
try {
Thread.sleep(10); // 10000000
} catch (InterruptedException e) {}
System.out.printf("%s:.%d,.", name, i);
}
3
}

public class ThreadTest {
public static void main(String[] args) {
Thread ta = new Thread(new MyRunnable("A™));
Thread tb = new Thread(new MyRunnable("B"));
Thread tc = new Thread(new MyRunnable("C"));
ta.start(); tb.start(); tc.start(Q); // 00000000

ThreadTest U0 U0 mainO0 000000000000 0O00000ODO OThread
Ub0Do0oD0O000000 RunnableJ 00000000000 Onewd 000
Thread OO O OOOO0OO0ODODOOODOOOOOOOOODOOODOOODO
Thread OO OO OO0 start JO OO0 0OO0D0OODOO0OOOO0O0OODOOOO
gooog

goboboobobobooooboobooboobbooboobobobobbboooobo
gboboomoboooobobobobbobooobooobboobboooogo
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A: 0, A: 1, B: ®, A: 2, A: 3, B: 1, A: 4, C: 0, A: 5, B: 2, A: 6, A: 7,
B: 3, A: 8, C: 1, A: 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, C: 8, C: 9,
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00621000000
000000000000000000000000000000000000
000U Guruguru.javg

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);
3
}

1000 implements Runnable 0 OO OO O0OO0OOO Guruguru OO OO run
0000000000 0000b00b0DbOO0dDOpaint00O0O0O0O (x,y)
O “Hello, World” O OO OOOOOQOOO

000000 threadO00O0O ThreadOOOOOOOOODOODODO O threadO
0000 nullO000OnullO0O0O0O0O0O0O0000O0O00O00OOCOOO NULL
0000000 Othread0 0000000000 OOOOOOOOOOOOO
ood

00000000000 start 0000 000000 OOThreadO00O0 OO
000oooooooooo this—OOO00OO00O0O0O0O0oOoooooooon

0000000000000 run000O0O0OO0DOO0threadd00000ODO0OOO
thread D start 000 000000000 OO0OOOOOOOOODOOO

000000 stop00 00 0OO0O0O0O0OOOOOOOOOOOOOOODOODO
00000000 startd stopO0 0 OO0 O 0OO0OO0O0OOOOODODOOOO
00000000 boooboboooooooooooooooooooooooon
0o0dooOdDOobOOobO0obO00ooooooOooDoOooOogag

@Override
public void start() {
if (thread == null) { // 00000000
thread = new Thread(this);
thread.start();
}
3

@Override
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public void stop() {
thread = null;

}

goboobooboboboobDonD startd stop00 0000000000000

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) {}
b
}

Thread OO OO OOOOOOO currentThread D D00 OOOOOOOODOO
00000000000 0000000000 threadO0000OO0O0OO0OO0O
gooooon

000000000000l Drun0O00O0 OOOOODOOOO thread
== thisThread DO OO OO OO Ostop 0000 O0OO00 OthreadD OO O OO
000000000 ooooooooogoooooooobooooboOooxbO yO
000000000000 Thread.sleepd OO0 3000000 OThread.sleep
0 InterruptedException0 000000000 OOOOOOOOOOOOOO
00000 tryDcatchOOOOOOO

dooooooooooooooooooo

erun 00000000 MDODOO0OOODODOOOOOODOODOOOO
e implements RunnableO OO OO OO

e Thread DO OOODO ODDOOO nullOOOODOOO

e start O OODO stop OO0 OOOOOOODODOODO

oboogooog

Q 6.2.2 TextAnimationjavall OO0 000000 DO0O0OO0O0OOODOOOODOOOO
dodooooooooooooboooood

TextAnimationjavaO OO0 O OO O
00 00 [extAnimation.javd

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

public class TextAnimation extends JApplet
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int x = 0;
Thread thread = null;

@Override
public void start() {
if (thread == null) { // 00000000
thread = ;
thread.start();
}
3

@Override
public void stop() {

}

@Override

public void paint(Graphics g) {
super.paint(g) ;
g.drawString("HELLO_WORLD!", x, 55);

3

public void run() {
Thread thisThread = Thread.currentThread();
while ( ) {
X += 5;
if (x>200) {
x =0;

}

try {
Thread.sleep(30); // 30 OO OOOO
} catch (InterruptedException e) {}
}
}
3

U623 runJ00000O0OODOOODOOOOODODOO UGurugurujavall OO
gboooboooobobobobooobooboooad
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00631 00000000O0OO
00O OO0 BubbleSortl.javad

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 ObubblesortD0 0000000 0OO0OOOOOOOOO
000 Ostart, stopd Guruguru.javal OO OO OOOOOOOOOO

@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);
}
3

paint 00000 OO 300 Graph.javalOO0ODOOO0OOOOOOODO
run00000000O0ODOOODOO0OODOOODODOOOODbOOOODODbOOn
gobobooobbooboboboobbooooobooo

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-1l>args[j]l) { // 0000000
int tmp=args[j-1];
args[j-1]=args[j];
args[j]=tmp;
}

repaint();
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/* repaint0 00 000O00O0O0O0O */
try {
Thread.sleep(500);
} catch (InterruptedException e) {}
}
}
}
}

0632 DUUDDODOOquicksortlO OO0 OODOOO0O0ODOOODOOOOODO
gbooogo
ob:0000000

void swap(int[] v, int i, int j) {
int tmp = v[i];
v[i]l = v[jl;
v[jl = tmp;

3

void gsort(int[] v, int left, int right) {
int i, last;

if (left >= right) return;
swap(v, left, (left+right)/2);
last = left;
for (i=left+l; i <= right; i++) {
if (v[i] < v[left]) {
swap(v, last+1, i);
last++;
3
b
swap(v, left, last);
gsort(v, left, last-1);
gsort(v, last+l, right);

00633 0000000DO0OOO0O0O0O 20

BubbleSortl.javaOl O 00O OO0 OO0O0OODDOOOOOOOOOODOOOOO

000oooooboooooobooboooooooooooooooooono
0oo0ooooooooooobooobooboogoboooooboon

ooo

00 00O BubbleSortZ.javd

public class BubbleSort2 extends JApplet
implements Runnable, ActionListener {

private boolean threadSuspended = true;
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@Override

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

}

OOO0O0O0 Runnable [ ActionlListenerd 20000000000 OO0O0O
0000 Oimplements 0000 200000000000,00000000
000

0000000000000 sleep0000000D000OOOO  HBHO63ID
O0O0oD0oO0DooOooooo

public void run() {
int i, j;

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

repaint();
/% repaintd 00000 */
try {
synchronized(this) {
while (threadSuspended) {
wait(Q);
b
threadSuspended=true;
}
} catch (InterruptedException e) {}
3
}
thread=null;
}

00 synchronizedO O ODOOO0OO0OO0OO0O0OOO0OOsynchronizedd O
0000000000000 0000000
oooooooooooood nooed2innppooooooon

public synchronized void actionPerformed(ActionEvent e) {
o/ 000000000000
threadSuspended=false;
notify(Q);

}

0000000000 Db000D000 synchronizedUOOOOOODODOODO
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U000000O000000000D00 synchronized(this) { ... (000
goooooooon

public void actionPerformed(ActionEvent e) {
synchronized (this) {
threadSuspended=false;
notify(Q);
}
3

00000 OactionPerformedd 00 notify 0000 OOO0OOOODOO
O00000000OthreadSuspended 00 0000000000 OODOOOOO
actionPerformed 0 00O 0O notifyOO OO D DODOOOOODODOOOOOO
0o0doodooooooooooooobObOo0bOooon
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6.4 synchronized[
synchronized 0 OO O0OO0OOOOONO
synchronized (0) 00O 0O
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synchronized 00 000000000000 OO0O



oobobooogoogb -0e60 p.10 el OOODO
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X = X+1;
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gogoooooon
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void hanoi(int n, String a, String b, String c) {
if (n==1) {
output.append ("0 O .10 O "+a+"0O O "+b+"0O O \n");
} else {
hanoi(n-1, a, c, b);
output.append ("0 O . "+n+"0 O "+a+"0 O "+b+"0 O \n") ;
hanoi(n-1, c, b, a);

r[ﬁ] FILw hE1—7: Hanowﬂg
FILw bk

P82 1%, #BANSHEC .
a2 2%, #ASHEE,
a2 1%, #CHEiEE .
a2 3%, #BANSEC .
P& 1%, B A,
a2 2%, B0
P82 1%, #BANSHEC .
FOa2 4%, #BASHEE,

’7 Fi2 1%, #CHEiEE

4 | a2 2%, #HCHEEA,
FOg2 1%, 4EB A,
g2 3%, #HCHEiEE.,
P82 1%, BANSHEC.,
g2 2%, A5 HEE,
POt 1%, #CHEiEE .
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