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6.1 ALY FOER YL EIT



ALY FEERTBEOHICIE. TOH LWL Y FHIVRITTEA Y Y FEHBE

L TR s, DAYy FOLZRIE Java Tld run L WHIESIE - R Y
B LAY Y RET B2 eH5R-FE>TWS, run ld. Runnable f >49 7z
— X DHE—DAYY FTH5,

RO L S 7 BEAFTIE MyRunnable 7 7 A%  Runnable 1 > 9 71— X% %
BLTWS, 239, run EWIHIAY Y REHSTWS,

run A VY FodREISBMALEADEYIRLT, #YRLNDARDT
Thread.sleep EWIA VY FE LA TI10 I YHES (ET21L0H3) ,

7 7 A JL ThreadTest java

class MyRunnable implements Runnable {
String name;
MyRunnable (String n) {
name = n;
}
public void run() {
int 1i;
for (1 = 0; 1 < 10; i++) {
try {
Thread.sleep(10); // 103X R EAKH
} catch (InterruptedException e) {}
System.out.printf ("%s: %d, ", name, 1i);

}
}

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();

ThreadTest 7 7 XX main B HY. ST TRALY FEEKRL TS,
Thread DA >R F 57 9 —D5|$d Runnable* EE L TW 5% EHNH 5,
new BB F T Thread 2 7YV 7 bE2EKLTRAL Y REEKR (0FY £iT%
##) L. 2D Thread 7 7Y 27 bD start AV v REFUEH LT, EERIC
ALy FORITERBT 5,

Tk, 27O 5LnERTFTHS, BAL Y FHOBTICETINTNSZ
Ehh 5,

Q o P

LLEA3ARLY RO YBEHLEIA I TILE->T, BRBEAHICRSZ2 Y
Hb, UTHLRAL 7O TS LOETHTH 5,


https://guppy.eng.kagawa-u.ac.jp/~kagawa/tmp/Text/OOPL/Programs/ThreadTest.java

A. 0, C: 0, B: 0, A: 1, B: 1, C: 1, A: 2, B: 2, C: 2, A:
3, B: 3, ¢C: 3, A: 4, B: 4, C: 4, A: 5, B: 5, C: 5, A: o,
B: 6, C: 6, A: 7, B: 7, C: 7, A: 8, B: 8, C: 8, A: 9, B:
9, C: 9

62 ALY FERIALEGUI 7YYy —2a>

fIRE 6.2.1 <5< 55
BIIXFINHIAANLE2SH FITOBELRIAL Y FEFALEGUI 7T )y —Y
a>Ths,

7 7 4 JL Guruguru.java

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

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

public Guruguru() {
setPreferredSize (new Dimension (200, 180));
JButton startBtn = new JButton ("start");
startBtn.addActionlListener (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) {
// RA—IN—% 5 XM paintComponent ZFMFEUH T
super.paintComponent (g) ;
/] EREBERBTEY DALY,
g.drawString ("Hello, World!", x, vy);

4fTHD implements Runnable \3EET %, M T Guruguru 7 7 4"
run EWVWIEBEDAY Y FEF->TWBEZ Y% EET %, paintComponent *
Vv RILEERE (x, y) S “Hello, World!" Yt &~ F 53 TH %,
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2MN7 5 RIE thread ¥ \V 9 Thread D7 4 —IL F%#F > T\ 5, thread
DIMEAEIL null TH S, null &, KRERDF TV 7 FE2XRTE (CEED
NULL ICABE § %) T, thread ICRMIIERDOH SEHIEY B TENTVRW
Cr%ERY, $2 volatile /Volotail/ (BEFEMEN. I 25V F WV )
B rWHBHFIE. ALY R 71— LFDFrvya (BFRWEIE
=) EELSLRWESIETTA@ME0H S, NITES>TRL Y R (B R
Ly FICE>TEEINELBLNEY) 74— LRORFNEEZSRBT 52
Y& REET B,

2Ly RIZn7 7Y =33 >Tld startThread X Vv RRTEK I

%, Thread DAY R FS79—D518Id. TNHFEI this—2F Y
Guruguru?Z 7 ANF 7V 7 FAGTHSB, (EEWITIZ. THNIZBEFD run
AV w F%3ET. ) thread #EKLAE. 2D thread d start AV v %
RELTALY FORITERI—-F LTS,

stopThread * Vv Rz, ALY ROET2LDZL-DNDAY Y RTH 5,
RIS, run XV RIRDE S ITERZRINT W 5B,

7 7 4 JL Guruguru.java

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 ZRIEMIZHEEHT
try {

Thread.sleep(30); // 30 T U#MBKH
} catch (InterruptedException e) {}
}
}

public static void main(String[] args) {/* HEE */}
}

Thread 7 7 ANT 5 A XYY K currentThreadld. THD AV Yy FEETL
TW3ZLw R%RT, ZOBSTIE, 74—/ K thread *RICLA TV =7
FAYRB1ETTH 5,

ERICZAL Y ROERITTEAY YR (run AV Y R) OIL—TORER
thread == thisThread d&FWIZRZ %4%. stopThread X Vv FIZd -
T. thread DEA null ICEEINS Y, ZHIL—TIEHLT L. ALY FERK
LRT T3, COLIBRFETRALY REFELETEIZLIIILTHEL DR
WTHB, L—TOPFTIE, xt yDEZHELTBRET S
Thread.sleep A T30 I Y#H R —7F %, Thread.sleep &
InterruptedException ¥ W FISh 22 Z T HEEMSH 2 (T DHEAILEF
T2%) ODTAY % try ~ catch THATW 3,

GU 7Y r—a>TALY F:ES L 5121k, @%¥
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e run AVY REEHRET S, AV FAIL, BEIL Thread®Bn 74 —IL
ROME%E null ICEET B2 LICE->T. ALY REEETESZLS%
L= LTH <,

¢ 73 XIT implements Runnable 2ftiF/MmZA %,

e Thread D74 —I/ILF (#MEAME null) %EMT 3,

e ARSI 9—RYETALY NEEKT 5,
NLHIZT 3,

Q 6.2.2 Gurugurujava ® paintComponent XV W ROEZRNDF T
super.paintComponent (g) ; R IFNILTED L I LRIRSZBEWIZR SEH1?

Q 6.2.3 TextAnimationjava l&. XFFIVENLEIIKEHL. HiRE THETN
X, BUEHHAISIRNE 7= A—>a>iETT 5%,

TextAnimationjava % TR < £ &,
7 7 4 L TextAnimation.java

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

public class TextAnimation extends JPanel

private int x = 100;
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 [& Guruguru &M@ L

@Override
public void paintComponent (Graphics g) {
// RA—IN—4 5 XD paintComponent ZMFUHT
super.paintComponent (qg) ;
/] EREBERBTEY D257,
g.drawString ("Hello, World!", x, 100);
}

public void run() {
Thread thisThread = Thread.currentThread() ;
while ( ) |
x += 5;



if (x > 200) { x = 0; }

try {
Thread.sleep (100); // 100 = U BAKH

} catch (InterruptedException e) {}

41

42 // main AV FIEER

43

Q6.24run AV Y FESLTRL LTEET 5L 1. Gurugurujava 2 E =
- AN

7 7 4 JL Guruguru.java

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

4 public class Guruguru {
5 private int r = 50;

6 private volatile int x = 110, y = 70;

7 private double theta = 0; // AE

8 private volatile Thread thread = null;

10 .. // ARSI OA—ETXON—U 320 ERLC

11

12 private void startThread() {

13 if (thread == null) {

14 thread = new Thread(

15 /* FEDIN—23 2@ run AU FODEIJEr&HL, */
16 1)

17 thread.start () ;

18 }

19 }

21 // stopThread, paintComponent, main [EwdD &ELC
22

M6.25 (EYv¥—F7?)
ANEETROICB VT ETEEDREICI 20 5L 3. AHALRIFA»E
L% BLIICBkRIRB LI GUI 7T r—varedEld,

626 RND7TO7S54LE, ¥OLIRTA—Ya irHREBETS0?FEL
THEHNH L, (import Y startThread, stopThread, main X Vv Fid,
Gurugurujava Y IZ L A LR LD TEET %, )

7 7 1 )L Mystery.java

4 public class Mystery extends JPanel

5 implements Runnable {

5 static final double p = 0.8660254; // sqrt(3) / 2
] int x = 50, y = 0, z = 0,

8 dx = 0, dy =1, dz = 0;

) Thread thread = null;

11 public Mystery() {
12 setPreferredSize (new Dimension (220, 220));
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startThread () ;
}

public void run() {
Thread me = Thread.currentThread() ;
while (thread == me) {
for (int 1 = 0; i < 50; i++) {

X += dx; y += dy; z += dz;
repaint () ;
try {
Thread.sleep (40);
} catch (InterruptedException e) {
}
}
int tmp = dz; dz = -dx; dx = -dy; dy = -tmp;
}
}

@Override
public void paintComponent (Graphics g) {
super.paintComponent (qg) ;

g.setColor (new Color ((int) (x * 255.0 / 50.0),

(
(int) (y * 255.0 / 50.0),
(int) (z * 255.0 / 50.0)));
double x0 = 0.0 * x + p *y - p * z,
y0 =1.0 * x - 0.5 *vy - 0.5 * z;
g.fill0Oval (100 + (int) (x0 * 2),
100 + (int) (y0O * 2), 20, 20);

6.3 SwingUtilities.invokelLater

COTFRAMTRNMLTWS GUI 5475 —dD Swing l&. ¥Y>7ILAL Y R
T77€RAFT 5L IR INTE Y. paintComponent X
actionPerformed DL AR b SEEIINEA VY FOIL Y FH 5
GUIA 7Yz FOREEERE - RELRFNETV TRV, LWIHFHIRYH 5,
ZDEH. ANTERLEZZAL Y FHv5 Swing DAYy FERFUET & T,
SwingUtilities.invokeLater A Vv R\, A X2 bFa2—|CNEEE
IFTAATEE, HLTSwingDAL Y FIZREBLTHLI., LWIHEER

%, SwingUtilities.invokeLater * Vv FIZIZ, Runnable NZF 7Y =x
JrEET, TOTOI7S54TIE361THT SwingUtilities. invokeLater
AV REFESTALY RS GUIDIRNILOXFHNEEEL T\ 5,

Fzl main AV Y FORHTSwing DAYy FEFUEHT L T
SwingUtilities.invokeLater A Vv FEEINDLREALEHTH %,

7 7 1 )L Denko.java

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

public class Denko extends JPanel
implements Runnable {
private JLabel label;
private volatile Thread thread = null;
private String msg = "0123456789ABCDEF ";
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public Denko () {
label = new JLabel (msqg) ;
add (label) ;
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;
}

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 (0, 1i);
SwingUtilities.invokeLater (() ->
label.setText (str));
try {
Thread.sleep(100); // 100 =R EAKH
} catch (InterruptedException e) {}

}

public static void main (String[] args) {

SwingUtilities.invokeLater (() -> {
JFrame frame = new JFrame ("B RIR") ;
frame.add (new Denko());

frame.pack();
frame.setLocationRelativeTo (null) ;
frame.setVisible (true);
frame.setDefaultCloseOperation (
JFrame.EXIT ON CLOSE) ;
1)

H. repaint XV v FlE. SwingUtilities.invokeLater ¥R L & 9 IC
AR bFa—%FAT 575, repaint () DFEH LI,
SwingUtilities.invokeLater DHFICAN S S EIT %\, FZ L,
Guruguru 7 2 2% repaint DFHLNAY T
SwingUtilities.invokeLater * Vv F%{E > T\,

64ALY FE2FALETO 7S A



Bl 6.41 Y — T 1 > 7T DIREA
7 7 4 L BubbleSort1java (Z® 1)

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

public class BubbleSortl extends JPanel
implements Runnable {
private int[] data = new int[12];
private final Color[] cs = {
Color.RED, Color.ORANGE, Color.GREEN, Color.BLUE};
private volatile Thread thread = null;
private int 1, 3J;

public BubbleSortl () {
setPreferredSize (new Dimension (320, 250));
startThread () ;

}

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

ZHUI/NTILY — b (bubblesort) ¥ RIEN S TILT ) L2 HWEALLEZENT
i)%o

7 7 4 )L BubbleSort1java (Z® 2)

@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 < data.length; k++) {
g.setColor(cs[k % cs.length]);
g.fillRect (20, 50 + k * 10, datalk] * 5, 10);
}

paintComponent ¥#% 757 (F 3 EN Graph.java) NEYIILAYRL
<h 3,

BRI 2B THEILT 24 VY FERELTEL,

7 7 4 JL BubbleSort1,java (% 3)

private void prepareRandomData () {
int len = data.length;
for (int k = 0; k < len; k++) {
// BHITEEDE
datalk] = (int) (Math.random() * len * 4);


https://guppy.eng.kagawa-u.ac.jp/~kagawa/tmp/Text/OOPL/Programs/BubbleSort1.java
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run AV Y RORIZERZNTILY = b 7ILTY XLED, T—FdDRTw T
L% BRHELTALEFS L) ITH-STWS,

7 7 4 JL BubbleSort1.java (Z® 4)

46 public void run() {

47 while (true) {

48 prepareRandombData () ;

/) INTILY— R F7ILTY XL

for (1 = 0; 1 < data.length - 1; i++) {

(G2 TSN

N R O O

5 for (j = data.length - 1; 3 > 1i; j--) {
5 if (datalj - 1] > datal(3)]) { // RATvTT 5%,
53 int tmp = datalj - 11;

54 datal[j - 1] = dataljl;

55 datal[j] = tmp;

56 repaint () ;

57 try { // repaintDETLIESGCLLES
58 Thread.sleep (500) ;

5 } catch (InterruptedException e) {}
60 }

61 }

}

try { // WUOBMAETRIZEOHIZLEFESD
Thread.sleep (5000) ;

} catch (InterruptedException e) {}

=
9)
=

701}

public static void main(String[] args) {/* HEE */}

R 6.42 74w 7Y — b (quicksort) 7L T XL %BIRE 6.4.1 D
BubbleSortljava lc% 5> T, T—9NDRAV7w T2 Lbr., STHEELT
PLIEF B LT A=V a bk,

B#. 74y IV—

1 private int[] data = ..

> N

W

private void swap(int i, int J) {
4 int tmp = datalil:;

5 data[i] = datalj];

6 datal[j] = tmp;

7 }

9 private void gsort(int left, int right) {
10 if (left >= right) return;

11 int 1 = left, j = right;

12 int pivot = datali + (3 - i) / 21;
13 while (true) {
14 while (datal[i] < pivot) i++;
15 while (pivot < datalj]) j--:

16 if (1 >= j) break;
17 swap (i, J):

8 i++; J--;
19 }

20 gsort (left, i - 1);
2 gsort(j + 1, right);

6 p.lo
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BIRE 6.43 V—T 14 > I DBRENL (D 2)

BubbleSortl.java Cld. AL v FIZWhIFESTEE L 2 AH#IF TSI TV
oS, A (DR LY R) I LTHLIT L E2BMEFLTESZ L TE
3, ROTOTSLTIRARI D EMLUEBKICZAL Y RPOBRAIMNS LS IR
T3,

7 7 4 JL BubbleSort2java (£ 1)

import javax.swing.*;

import java.awt.*;
import java.awt.event.*;

public class BubbleSort2 extends JPanel
implements Runnable, ActionListener ({

/* T4—ILKIE, [TEAE BubbleSortl ERL */

/* BIDT 4 —ILE */
JButton step;
private volatile boolean threadSuspended = true;

public BubbleSort2 () {
setPreferredSize (new Dimension (320, 250));
step = new JButton("Step");
step.addActionListener (this) ;
setLayout (new FlowLayout());
add (step) ;
startThread () ;

}

/* startTread I|& BubbleSortl &EL */

2 M7 5 Rld Runnable ¥ ActionlListener M2 2NA > 9 7z — A% R
LTWBDT, implements DHEIZ2DONDA>F7xz—R4%% ,, (2>
<) TRY->TERTW S,

BELELABITTIES (D) 1Kl sleep DRHY IS, KT LD %,
AV R ERVEREZED,

7 7 4 L BubbleSort2 java (Z® 2)

public void run() {
while (true) {
prepareRandomData () ;
/) INTIY—=rF7IT) XL
for (1 = 0; 1 < args.length - 1; i++) {
for (j = args.length - 1; 3 > i; j--) {
if (args[j - 11 > args[jl) { // AT v TT %,
int tmp = args[j - 11;
args([j - 11 = argsl[Jjl;
args[j] = tmp;
}
repaint () ;
/* repaint METILEESD */
try {
synchronized (this) {
while (threadSuspended) ({
wait () ;

6 pll
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}
threadSuspended = true;

}
} catch (InterruptedException e) {}

}

}
step.setText ("Restart") ;

try {
synchronized (this) {
while (threadSuspended) {

wait () ;

}

threadSuspended = true;

}
} catch (InterruptedException e) {}

step.setText ("Step");

F 7z synchronized ¥ W F—7— FIZHLERE L THRLLV, synchronized

SHHEIE (1RR) 21T OB TH 5,

T/, ALy FER£ZFIIE. YWIHIAY Y K 2{FH,

7 7 4 L BubbleSort2 java (% 3)

public synchronized
void actionPerformed (ActionEvent e) {

threadSuspended = false;
notify();

}
/* paintComponent, main 7% &L BubbleSortl ERL */

ZOBDLIIAY Y FOERDEMIC synchronized ¥B8FF r L T Fm
ABYE. RDEHIIAY Y FORKLIAER%L synchronized (this) { .. } T
BHYDLRLZXIIh 5,

{

public void actionPerformed (ActionEvent e)

synchronized (this) {
threadSuspended = false;

notify();
}

ZOHTIE, actionPerformed DH T notify AT, AL v FOEFT%:

-
~

BREYTETW%, threadSuspended EWVWIHIEHRDEEZZEL TV 50IL,
? actionPerformed YAH 53 notify #° (BN T) FUHINZIHBENH

V. ZOBICZ LY FOME->TRIAVEI ST 2R TH 3,

6 pl2
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BubbleSort2.java NIFEIE. PLIXkETHIE, ALY REFELRCTLHE
CLIR@E2 357070565520 TES, LH L. Quick Sort D35
3. BRTELE2E->TVWEDT, ALY REELTICALCL I REEET
27075 LELDIFELV, —RIZIE, 2HLHIIT7T=A—-Ya>TlE
WTarSLalcdLTE, ALYy FIAERRTI7=vI7ThH3,

16447427V — b1tHIRE 643 D BubbleSort2java t AL LI KT > %
I 127y T8 (—EDOLEIRT 3) L)tk k,

BRER: 7= A BICHER Ik F 37 A—3a it LT IM4 v 72V —bliEb
HYITKVDT, BEISHIBLIICETEIRL TAHL,

645 (RE) RLT—F2IcT 37449 IY—hENTILY—F%E, R
TELZLIIBIERTERTLLII2E L,

R 6.4.6 (¥RE) BubbleSort2.java YRL LI, RI>%27 v IF 3
E1RTYvTESTOTSL% ALy FEEHTIERYE L,

1 6.4.7 (BE¥) gsort AV Y FEBRE/EDLLWRICESHRA T 7497

V= bTHRIVEI YW ITBL1RTyTE8STOTSL% ALy FEfE
HT IR L,

6.5 synchronized X

synchronized X RO L SR ETHW S,

| synchronized (X) 7HvY7 |

"RNWEATV2I b THS OQFEYVERREDT) I 74 7RTIRG) LB
$5, synchronized XIEZNA TV 27 bE"#' v LT, 70v 7 2 HibE
179 %, 23Y. BLE%ZHEF DO synchronized XIEEHEEL TV 2 T8EHE
%> T, synchronized 70 v 7% ETLTVW5H, B L v FICRU#E%
FAWTW5 synchronized XD 780y JDETEFLES, 7av 7o
wait AV FREEFALIGEIR, BIE—BRIMIMN, O L v FHRE LR
#AWVWT\W5 synchronized XN 70y 75 ETT 52 TE 5,

6 p.l3



synchronized XId. BRPTHMINZEERZILHNEIY IS —EHOXEE
T3S BIIR S, BlIZIE. WO DRL Y FTHBOEH <A T 5
IR & 7 A ST

X

=x + 1;
FRITT 5L REED. synchronized 2" EITHR 5,

synchronized® 7\ MEEIEZ Y ) 5 2 L
1.®B¥Mx = 0¥ 5%,
2.ALY RFAD x + 1OE() 231ET 5,
3.22TCRLY Ry b 5,
4 2Ly RBY x + 1DME() 251ET 5,
52LY RBA %121 2RANT 3,
6. 22 TRL Y Ry b 5,
7T ALY FANxIZ1 5RANT 5,

D2FY,. x = x + 1; EVWIXD2EEFTINELICEEADLST. xDfEIR 1L
PHEATWEW, ZHAIE x + 1 DENFEL x NOKRNORBIZZ L Y Fot)
WEDLYDDRI>HEDTH S, synchronized 3FI 2L BREL R
520 TES, WKODDAL Y FTHANERET 7R 58>, K

W2 DL 5% synchronized XA EITHR 5, $FII, wait ¥ notify O H
LIZIEZDFEFHYIZ synchronized B ETH %,

6.6 f:/N/ 14 NI

f6.6.1/ N/ ADEDFTILT) Lk 7 A—Taribtd,

& A DE - O ot

(E>R) NI ADEDIL—IL:

3ONFLERY 1,2, . .. nOnNnROEFRIZROSHWEABEANE, FF. 7
RTHOAES, PEVDHDELITKEIDIEIC ] DOFITITI>TVWSE, TR
TORABEND—DODHEIIBEH TEILORTTH5S, <L,

1. —EIC 1 RORABETEZENT I TE S,
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2. NEHRABO EICKELRHABELEOLETUTWVITRWV,

D) HIRRDH B,

N ADBIRIBIFAECE > TR ZUDTES, 2F Y. n-1DIFENEE
A>TV BE LT niEHRADSHEBABET 5358

Tn-1HROABEEADPLSHECABET 2, 2OXY FHlEhd->TW5,
2.—BTNDEL- b RER 1K EEANDLEBARBET 5,

3n-1HMOABEBEVHECHLHEBABHT 5,

rwikidicEz s,

T % Y BIZ output (TextArea NA Y RIVR) IIFIEEHEAT S AV Y K
DIBEIIUATOL I IR B,

void hanoi (int n, String a, String b, String c) {
if (n > 0) {
hanoi(n - 1, a, c, b):;
output.append ("F# " + n + "FE, "
+a+ "hb" + b + "N, \n");
hanoi(n - 1, ¢, b, a):
}
}

(& /A DIE — . X

FOA2 15, #BAPSH#C .,
Mo 27, f#ANGIEE .
FH8& 135, $#CHS1EB~.
Fig& 3%, #APSHC.
FA& 15, 2B HA,
FHO82% 2%, B C~.
FOA% 135, $RAISIEC,
FOi& 475, #BAGIEB .
FH&2% 1%, $#CHS1B~.
FHO82% 2. 12CHAtEA~,
FOA& 175, BB A~
Mo 3%, $##CInAS#B~.
FOA% 135, $EASIEC~,
FO82% 2. 1EASIEE .
FH8& 175, $#CInAS#B~.

|4— Ll E
|

ABNZDL)RFIEEMEBEATICEITTSILIEE LW, 2> E2—9—
XFTREEATICEITLTLINS,

*—7—F
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ALw R, 2ILFRXLY R, Runnable f % 7z — X, volatile. null.
Thread.sleep X Vv F{ wait XV v F{ notify XV v K|

synchronized X
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