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0000000000000 000000000 000 601007 thread,
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goboobooboobbooboboobobooobooogobcpeugbogn
gboboobooboooocevboboooooooooooooooooonoo
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gobobobobooboooogbobobooooooboboboboooog
boboooboobboboboooobobJaval0 run0000000O0O00O0
UbobooboobobDoobobobd0b00rund0ORunnable00000O000O0
ooooooog

O000000D00D00 MyRunnable DO OO RunnableJ OO DOOOODOO
oooooboo0bb0rmm 00000000 DO0OO0O0O

runJ 000000000000 0000O00O0O0O0O000000 Thread.sleep
obobooooooooo oobobooooooooon

0000 [ThreadTest.javd

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

name = n;
}
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);
}
}

}

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 UU 0O 0O main0 0000000000000 OODOOODOThread
000000000000 RunnableD 0D OO0DO0O0O0D0O0O0OOnew OO
UOThread 00 0000000D0O0D0OOODOOOOOOOO0OOODODODO
O ThreadDODOODOOO start 0000000000 OO0OOOOOOOODO
googooo

gbooobooboobogbuoobouobobobbobbobbooboon
boboomoooobobobooboboboobooobobooobonog

ooooooooooomm

A: 0, A: 1, B: 0, A: 2, A: 3,
B: 3, A: 8, C: 1, A: 9, B: 4,
B: 9, C: 5, C: 6, C: 7, C: 8,
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62 UUU00U0U0OooOoGUIUUOUUOOOOO

00621000000
000000000000000000000000000GUIODD0OO0000
ooooo

0000 Gurugura.java

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

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

public Guruguru() {
setPreferredSize(new Dimension(200, 180));
JButton startBtn = new JButton('start");
startBtn.addActionListener(e -> startThread());
JButton stopBtn = new JButton("stop");
stopBtn.addActionListener(e -> stopThread());
setLayout (new FlowLayout());
add(startBtn); add(stopBtn);
startThread();

}

private void startThread() {
if (thread == null) {
thread = new Thread(this);
thread.start();
}
}

private void stopThread() {
thread = null;

}

@Override

public void paintComponent (Graphics g) {
super.paintComponent (g) ;
// 00000000 paintComponent 100 0O
S/ 0000000000000
g.drawString("Hello, _World!", x, y);

1000 implements Runnable D0 O OO 0O0OOO Guruguru 0O OO run
0000000000000 oooooDOOOpaintComponent [ 0000
OO0 (x,y)yO “Hello, World” O OO OQOO4OoooOnOd
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O00000 threadJ0O0O ThreadODOOOOOOOODOOOOO threadO
U000 mullU0D00OnullO00O00000O0O00O0O0O0OO0O0OCODODO NULL
UbobO000O0OthreadD000000000D0O0OO0OODOOODODOOODO
U00000OvolatileDODOODOOOOOO0ODOOOOODOOODOODDOOOODO
gboooboooboobooboobooboobbobooboobooong
gobooobooobooboobooboboooobooboobooboobooon
ugboooobooan

00o0b00bo0b0o0bOoiD startThread U 00000000000
Thread DO ODOO0DOO0O0OD0OO0OO0O0OODOO this— 000 Guruguru
uboboooboooobboo@muooboobooobbiuoot run0donooOg
UM thread0 00000000 threadU start 000000000000
gbooooooooooon

stopThread D0 0000000000000 0O0O0O0OOO0OO0OO0OO0OO

O00runU000000O00D0OO0O0DOOODODDOO

public void run() {

Thread thisThread = Thread.currentThread();

for (; thread == thisThread; theta += 0.02) {
x = 60 + (int) (r * Math.cos(theta));
y = 100 - (int) (r * Math.sin(theta));
repaint(); // paintComponent OO OO OOO0O
try {

Thread.sleep(30); // 30 OO OOO0O

} catch (InterruptedException e) {}

// main 0000000000
}

Thread DO O OO0OOOOOODO currentThread D000 O0O0OOO0OOOOONO
0000dodoooooooooooddg threaedd000000O0OOOO0O
oooooon

0000000000000 000 0run0000000O00O0OOO0O thread
== thisThread 00O OO 0OOOOOstopThread 0 0000 OOOOthread 0 O
OnullOO0O0O0O0O0OOOOODOODOOOOOOOOOOOOO0000000
000ooooooooooooooooooooooooooooooooo
O000OxOyOOOOOOOOOOOOO Thread.sleepO OO0 300000
O000000OThread.sleep 0 InterruptedExceptiond0 0000000000
00000o0oooooDoo0o0o00ooodd tryDcatchOOQOOoOoOO

Ggulbooooooooooooooooooooooa

erunJ 00000000000 00O00ODODOODO ThreadODODOOODOODO
U0nullO0O0OD0O0D0O0O0D0O0O0O0D00O0OO0DOO0O0OOO0DO0ODbOO00n
gogooo



62. DOO0OO0OO0OO0OGUIDDODOOOOOoOOoOoOoooboOooOoO -0e6e0 ps

e 00O implements Runnable DO OO OO0
e ThreadDOOOOOD ODOOO0O nullOOOODODODO
e 00O DODOOO00O0O0OOOOOODOOODO

ugboooood

Q6.2.2 TextAnimationjava D000 D000 O0O0O0OOOODOOOODOOOODO
00000000 000O0o0oOoO0ooooon

TextAnimationjavaJ O O O QOO0
0000 [MextAnimation.javg

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

public class TextAnimation extends JPanel

private int x = 0;
private volatile Thread thread = null;

public TextAnimation() {
setPreferredSize(new Dimension(200, 150));
JButton startBtn = new JButton("'start");
startBtn.addActionListener(e -> startThread());
JButton stopBtn = new JButton("stop");
stopBtn.addActionListener(e -> stopThread());
setLayout (new FlowLayout());
add(startBtn); add(stopBtn);
startThread();

}

// startThread, stopThread [0 Guruguru [0

@Override

public void paintComponent(Graphics g) {
super .paintComponent (g) ;
g.drawString("HELLO_WORLD!", x, 100);

}

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

}

try {
Thread.sleep(100); // 1600 OO OO OO
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} catch (InterruptedException e) {}

}
}

// main 0000000000

0623 run00000000DOOOOOOOOODOODNOOGurugurujaval OO
OO000O00obDOoOoboOoO00ooOoobbOoooo
0000 Guruguru.java

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

public class Guruguru {
private int r = 50, x = 110, y = 70;
private double theta = 0; // 00O
private volatile Thread thread = null;

// 000000000000000000:0

private void startThread() {
if (thread == null) {
thread = new Thread( {
S 00000000 runO000OO0OOOOOO */
s
thread.start();
h
}

// stopThread, paintComponent, main 00000000000

0624 DUODDUDLDOOD
gboooooooooooooooboobobobobobobobobobo

goooo

6.3 SwingUtilities.invokeLater

gbobOoboobooooobeuIoooooob SwingOOOoooooooo
000000000000 O0OnDdOpaintComponent [ actionPerformed O
00oo0o0oooboboooooooobooobooeuUIDDooooDoboon
00o00oooooooooooooooooooobooooooooooooao
oooonD SwingOOOOOOODOODUOODOOODOSwingUtilities.invokelLater
000o0oooonooonooooboooboobo0booobon SwingOoOooO
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OdddooooooooooobobobbOsSwingUtilities.invokeLater OO
O0O0OORunnable0O0OOOOOOOOO

0000 Denko.javd

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

public class Denko extends JPanel implements Runnable {
private JLabel label;
private volatile Thread thread = null;
private String msg = "0123456789ABCDEF.";

public Denko() {
label = new JLabel(msg);
add(label);
JButton startBtn = new JButton('start");
startBtn.addActionListener(e -> startThread());
JButton stopBtn = new JButton("stop");
stopBtn.addActionListener(e -> stopThread());
setLayout (hew FlowLayout());
add(startBtn); add(stopBtn);
startThread();

}

// startThread, StopThread [0 Guruguru [0 OO

public void run() {
Thread thisThread = Thread.currentThread();
for (int i = 0; thread == thisThread; i = (i + 1) % msg.length()) {
String str = msg.substring(i) + msg.substring(®, i);
SwingUtilities.invokeLater(new Runnable() {
public void run() {
label.setText(str);
}
s
try {
Thread.sleep(100); // 1600 OO OO OO
} catch (InterruptedException e) {}
}
3

// main 0000000000
}

Runnable 0000000000 DO0ODOODOOOOOOOOOOO27031000
oboobooooobooooooooogoo

SwingUtilities.invokeLater(() -> label.setText(str));

O00Orepaint 00000 OSwingUtilities.invokelater O OO OO QOO
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000000000000 Orepaint(Q 00000 OSwingUtilities.invokeLater
0000000000000 000Guruguruld 000 SwingUtilities.invokelater
oooooooooooo
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00641 DOOOODOOOOO
O OO 0O BubbleSortl.java

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

public class BubbleSortl extends JPanel implements Runnable {
private int[] init = {10, 52, 23, 34, 8, 12, 4, 46, 7, 45, 44, 3};
private int[] args = new int[init.length];
private final Color[] cs = { Color.RED, Color.ORANGE,
Color.GREEN, Color.BLUE };
private volatile Thread thread = null;
private int i, j;

public BubbleSortl1() {
setPreferredSize(new Dimension(300, 200));
startThread();

}

private void startThread() {
if (thread == null) {
thread = new Thread(this);
thread.start(Q);
h
}

O00D0O00O00OObwubblesort 00000000 DOOOOOOODODOO
gugboog

@Override
public void paintComponent(Graphics g) {
int k;
super.paintComponent (g) ;
g.setColor(Color.YELLOW) ;
g.filloval(5, 50 + j * 10, 10, 10);
g.setColor(Color.CYAN);
g.filloval(5, 50 + i * 10, 10, 10);
for(k = 0; k < args.length; k++) {
g.setColor(cs[k % cs.length]);
g.fillRect(20, 50 + k * 10, args[k] * 5, 10);
}
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}

paintComponent 0 00O OO0 300 Graph.javalO OO OO OOOOOOOO
runJ 0000000000000 000O0O0OO0DODOOOOO0O00O0O0O0OA0O
000d0o0ooooooOoo0o0o00dooooooon

public void run() {
while (true) {
for (int k = 0; k < init.length; k++) { args[k] = init[k]; }
S/ 000000000000
for (i = 0; i < args.length - 1; i++) {
for (j = args.length - 1; j > i; j--) {
if (args[j - 1] > args[j]) { // 0000000
int tmp = args[j - 1];
args[j - 1] = args[jl;
args[j] = tmp;
repaint();
try { // repaint0 000000000
Thread.sleep(500);
} catch (InterruptedException e) {}

// main OO00000000O0

0642 DUDUDOOD Oquicksort DO OO0O0O0OO0OODOODLOODODOODO
goboooobobooboooobooobooobooboooboobobobogon
gb:0000000

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

}

static void gsort(int[] v, int left, int right) {
if (left >= right) return;
int i = left, j = right;
int pivot = v[i + (j - 1) / 2];
while (true) {
while (v[i] < pivot) i++;
while (pivot < v[j]) j--;
if (i >= j) break;
swap(v, i, j);
i++5 J--;
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gsort(v, left, i - 1);
gsort(v, j + 1, right);
3

0d643 OO OODODODODO OOO 20

BubbleSortl.javaO O O OO0 OOOOOOOO0OO0OOOOOOOOOOOOOO

000000000000 bOOo0oDOo0o0obDo0oobDOo0bOooobOoOoooOon
00ddddd0d0dooooooooooooooooooooooooo

ood

OO OO 0O BubbleSortZ.javd

public class BubbleSort2 extends JPanel
implements Runnable, ActionListener {

private volatile boolean threadSuspended = true;

public BubbleSort2() {
setPreferredSize(new Dimension(300, 200));
JButton step = new JButton("Step");
step.addActionListener(this);
setLayout (new FlowLayout());
add(step);
startThread();

3

// startThread OO 0O OO BubbleSortl OO0

}

UO000O0DO Runnable [ ActionListenerJ 2000000000 DOO0ODOO
DO00O00implements 0000 200000000000,00000000
0Doo

0000000000000 sleep00000000000O00  DOOD64ID
0000000000000

public void run() {
while(true) {
for (int k = 0; k < init.length; k++) { args[k] = init[k]; }
// 000000000000
for (i = 0; i < args.length - 1; i++) {
for (j = args.length - 1; j > i; j--) {
if (args[j - 1] > args[j]) { // 0000000
int tmp = args[j - 1];
args[j - 1] = args[j];
args[j] = tmp;
}

repaint();
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/* repaint0 0o oog */
try {
synchronized(this) {
while (threadSuspended) {
wait(Q);
3
threadSuspended = true;
3
} catch (InterruptedException e) {}
3
}
}
}

00 synchronized OO OOOOOOOOOODOOOOOsynchronizedd O
0000000000 o0oooooooon
O0000000ooooooo uobe42lpppgpgpooooooon

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

Ub0o000o0ob0oboboobOobOodnDg synchronizedOODOOOOOOODO
Uo0b0o00oopbDbbOo0obDbObOO0Odn synchronized(this) { ... (000
ugbobooobadaoo

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

// main O 000000000

O00000actionPerformed D00 notify 0000 OO0 OOOOOO0O
00000000 threadSuspended 0 00000000 OOOOOODODOOO
actionPerformed D0 OO0 notify0 000000000 OOOOOOOOO
0o0o00d0DOO00ooOooDOOo0oDooooDOoooooon



ooooooooog -0e0 p.12 el OOOO

& 1T+ - [m] X

BubbleSort2.javal 0000000000000 OOODOODOOOOOOO
googboooboobbobboboboboboobobboobooboobg
gbgboouooubbobobobobooouobobuobooboboobooon
uboooboboobogan
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6.5 synchronized[]
synchronized OO OOOOOOOOOO
synchronized (0) O00O0O0O

“0rgbooboobooobooboobobooboUobOobobDobobooboo
U0O0Osynchronized DO O ODOOO00OOOO “0D”000000000000O
boooboobobobooboobooboobooboooboobooboboong
U0 synchronized DO D UOODOODOOOOOOOO0O0OOOO0OO waitO OO
gboooooobogoboboobobobobooooboboboooooobooon
synchronized 0000000000000 O0OO0O

synchronized D OO0 0OOOODOOO0ODOOODODOODOOOODLDDOOO
gboogboobboobogbuoobuoobuoobooboobgxbogng
ubooboooobooooobod:

X=X+ 1;

000000000000 synchronizeddOOOOOO

synchronized O OO0 OOO0O0OOOO:
1.OOx=00000

2.0000 A0x + 100 (MHOOOOOO
3.0000000000004004d
4.0000BOx+ 100MOOOODOO
50000 BOx0 1000000

6.0 00000D0ODOOO0O0O0O0O
7.0000 AOxO 10000003
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O000x =x + ;00000 20000000000000x000 1000
00dooooOo0ddx + 1000000 x00000000000O0O0O0O00O0
0000dooboobobDOsynchronized DO DO O0O0O0DOOOOOOOO0O
00dooooooooooooodooooooooooooooooooad
0 synchronized DO OO OOOO

66 U:00000

ee6l1 DD UIDODODODOODLDOOOOOOOODOODO

(&) /vionE - o X

ubobooooboboobgad:

30000000 L2,...,n0n000000O00OO0O0O0OO0OOO0O0O0OOO
gbooooobooboooooboobobobo1oooooobobooobooboon
ubboobuoobboobooboooboobooon

.000 10000b00b0b0oboboboob
2.00b00b0b0b0ob0bobobUubUoboo

gboboooogn
gobobooobobooobooooboboobooboor-10000000
obobobobobotbosr0O0 AOO0OBOOODOODOO:

l.».-1000000 ADOD CcCOO0DbOobOobOobobobobobob
2.000000D00Db0D 1DOb0D0 AODO BODbOoooo
3.n-100000000C0O0O0BOOOODOO

goobooobogoo
U000l outputD TextArea U U O U UODOUOOUOOOOOOOOOO0OOO
oboboobooooobon

void hanoi(int n, String a, String b, String c) {
if (n > 0) {
hanoi(n - 1, a, c, b);
output.append("OO. " + n + "OO" + a + "OO" + b + "OO\n");
hanoi(n - 1, c, b, a);
}
}
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