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40 0000000 GUILO

oobboogooobobboooobobooboooooboobooboaeuIoogo
ggboboobbooboooboboooobobboobbbbooobboon
ubbodbodubooobooboboboooobooboboooooooog
uboooobooo goobooooobobooboooobboooooboboooo

gooeulioooobboboobobobbobooboobobooobbon
ubboboodgbobbooooooguobooboboboobbod

gboobobobo0bDlavalO0OOO04OOoOOoOooooooooooooooon
obdbbooboobooboboodbdlavalbO0ogobboobonOoO
gboogooboobobabboobooooogg

O000D0 tryDeatchODD COOODODOOOODOOOODOOOOOODO

41 000000

0000000000000 00o0oo00ooooooooooooooao
O000000000o0O0O00n Uoo4lliinpopopooon
ooooooooooooon

00411 000000

00 00 MouseTest.javq

import javax.swing.¥*;

import java.awt.*;

import java.awt.event.*; /* 1 */

public class MouseTest extends JApplet
implements MouselListener { /* 2 */
int x=50, y=20;

@Override

public void init() {
addMouseListener(this); /* 3 */

}

public void mouseClicked(MouseEvent e) { /* 4 */
x = e.getX(); y = e.getY(Q;
repaint();
return;
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}

public void mousePressed(MouseEvent e) {} /* 5 */
public void mouseReleased(MouseEvent e) {} /* 5 */
public void mouseEntered(MouseEvent e) {} /* 5 */
public void mouseExited(MouseEvent e) {} /* 5 */

@Override
public void paint(Graphics g) {
super.paint(g) ;
g.drawString ("HELLO_WORLD!", x, y);
3
}

goboobboboobboobobobooooooooboboobobbbooboooog
ooboooooo
ooooobooboboogoo

e 00O OOOOODOO java.awt.event.* importd O OO M /* 1
-k/D

Uo00oooooooooobDd impert00 0O OODODOO

U0O0O00D0O00 OmouseClickedd 0D OO0 O0DOOOOOOOOODODO

0 00 OMouseListener 0 0 [ 000 41200 implement
oobobooboooboom /* 2 */0

init 0000 O OaddMouseListener(this) 0 00O O0OOOO0OOO
O0OthisOOOOOOOOOOOOOOM@ /* 3 */00 thisOOOO
O00oo0oo0ooooooooooooooooooooooo
O0000 OmouseClicked OO0 OO O

mouseClicked 00 0D O 0O0O0DOODOODOODDOOOOOOOOOOO
obooooooboom /* 4 */0 mouseClicked OO OO O MouseEvent
goooooooon

MouselListener O 0O O OO0 OO OO O0O0O
mouseReleased, mouseEntered, mouseExited[[]
Oooooooooooooooom /* 5 */0

Ood

mousePressed,
Oo00oooo

0g
udg

oooboooobobobobboooboooobon x,y0ooooooooog
mouseClicked OO0 O OOODOO0OODOODOOO0OODLODOOOODLOOOOOO
ubboboobooooobbbooboooouobboododl OMouseEvent
U000 getX,getYOODDOOODODODODDODOODOUOO repaint0 000000
U00000D0Orepaintd OJApplet D000 0OOO0ODODOOOOOOODODO
paint 0O OO0 0O0O0O0OOO0OOO

ooooooob bOobobooooooboobooobooboooboboboobo
gbodooobobaobooboboobbooboobobobboobooan
goooooboooobooooobbobobobbboobboooomooan
gcobobboobooooobood
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gbobobobbobboodooouououobof0bOMouseTestO OO %,y
JodoouoboooboboooobObDMouseTest OO0 OO0OOO0O0O
U000b000D0JApplet 00000000 OO0ODOOOODOODOODOX,yO
U0oob0U0int00000000O00000O00O0ODO0O0

paint OO0 00000 x,yOOOODODDOOOOODOOODOOOOO0OO
gbobogoobooooboooboboobobbobobbooboobon
ggoboboooboobobobobboobboobon

gobobodooooobbobboooooboobbobooobobbooon
U0o0b0000oooobooobodgody dothello.javal i0 jODOO
gboboooboboboooboooboo20b0b0gooobbobOooboooboooog
gogooon

4.2 this

thisOO0OOOOD OOO000000O0000bDO0O0DO0 Java0doonOoQ
oo0o0obobobooobOsefC00DO0O0OODODOOOOOOO
JavaOODO0OO0ODOOO0OO0OO0O0OOODODOOOOO

object.method(argl, arg2, ... )

goboO0.000000000 object O OODOOO0O0O0DODOOODOO
goboobobmooboobooboobobbobboobboooomao
oo0DO0DbDDOOobOOO00O0ObOO00OCOO0O0OgOthisOOOOOODODO

43 0OOOOOOO

00000000 interfaceD0 00 0000000000000 DOOOODOOO
000000000000000000000000000000000000
000000000000000000000000000000000 C++0
000000JavadO0000000000000O0O0O0O0OOOOO0OOOOO
ooag Do043ligopoo00o0o000ooooog
O00000Javal0 000000000000 O0O0O0O0OOO0OOOOOO0OO
0000000000000 0000000000000ooo
MouselListener DO 000 0O0O0OO0OOOOOOOOOOOO

public interface Mouselistener {
public void mouseClicked(MouseEvent e);
public void mousePressed(MouseEvent e);
public void mouseReleased(MouseEvent e);
public void mouseEntered(MouseEvent e);
public void mouseExited(MouseEvent e);
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00000000000 MouseListenerO OO0 OOO0OOO MouseClicked
0000000000000 0000000000MO0D000o0ooooono
000000000000 0000000000000000 00000000
0000000000000000000000000000nOn

0000000000000 000000000000000000000

D00 4320000000 00000000 DaddMouseListener
0000 MouseListener 0 000000000 DOOOOOOOOOOO

Q431 FoolOOOODOODODDODODOOOODODOO JAppletO 0O OOOOOO
O mouseClicked0 O OOOO0OOO0ODOOOOO0OOOOOOOOOODOOODOO
O0000000000000000Oimportdd public class Foo extends
JApplet O OO 20000000

[0: public class Foo extends JApplet

Q4.3.2 mouseClicked DO OO0 OO0ODODOOO repaintQ D OO0OOOOOODO
MouseTest.javal O OO OO OOooooOo?
a:

0 4.3.3 Othello.javal D OO O OOODODODOODOOOOOOODODOOOODO
gooooboooooboobooboo-b0-b0b0-0-~...0b00000oboO
ogoon

0434 DO 0O0O0O0O0O0O0OD0OODODOODDOODOOOOODOOODOOODO
gboogooboooobobobobbbo

44 000000 O0OOOO

0000000000000 oodoooooooboooooog
0000 Mousel KeyO DO OODOOOOODO MouseTest.javaO OO OO

00441 000000000
Upp),Down) 0D 0ODOO0O0O0O0O00O0O0OO0O0ODOOOO

0000 KeyTestjavd

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

public class KeyTest extends JApplet implements KeyListener {
int x=50, y=20;

@Override
public void init() {
setFocusable(true);
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addKeyListener(this);
}

@Override
public void paint(Graphics g) {
super.paint(g);
g.drawString ("HELLO_WORLD!", x, y);
3

public void keyTyped(KeyEvent e) {
int k = e.getKeyChar();
if (k=="u’) {
y-=10;
} else if (k=="4d’) {
y+=10;
3
repaint();
}
public void keyReleased(KeyEvent e) {}
public void keyPressed(KeyEvent e) {}
}

KeyListener OO OO 00O OO keyPressed, keyReleased, keyTyped 0 30 [
00000000000 000 keyPressed0 00000000 OO0OOOODO
keyReleased DO O OO OOOOOODOOOODODODOOOODOOOOOOOO
000000 O000ooooooo0oO0noOoOd KeyEvent 00 OO getKeyCode
0000000 00000keyTyped O OkeyPressed, keyReleased 0 00O OO
0o0oooodoboobooooooooooooooooobooooogn
000 00 OKeyEvent 00 00 getkeyChar D0 OO0 0000 00O OOOOO
000o0oooooo@uoooshftdgoooooo,“2>00boooooog
A000000ood)

Q442 BarO O OOOOOODOOOOOOODODOO JAppletO 0O OOOOOO
O keyTyped DO O ODODO0O0OO00O0DOOO0DODOODOOODODOODODOOO

O000000000000000 Oimport 00 public class Bar extends
JApplet O OO 20000000

[0: public class Bar extends JApplet

0 443 KeyTest.javaO O OO O OODOOOODOOOOODODOOOOOOO
oooono

0000000 DO0O0000OO0O0O00O0O000D00D0000OKeyTest.javal
0o00Do0o0DO0o0OO0o0oobbOOoooooooooooon
O 0: (JDKDIR)/docs/ja/api/java.awt.event.KeyEvent.html
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gob culoooooooboooooooboobooboobboooooo
gaeuigoogooogooogon

éﬂ?jbwn.lm (= e S
Tl b |&| 7FLw bE1—7: Factoria... s a(E| eS|
HELLO WioRLD! E OiERIE 1 TH,
Tl FREINELE. l Tl FREENE L.
e

ooooo ooooooooooo
[0 ChangeColor. javall 0 Factorial. javall
000O00DOOo00dO0ooObObOO0oO00o0ooOooDoooooboooooooaa
do0D0Oo000ObOO00D0O0000oobObOoOOoooDOooooOooooboOooooOan
mouseClicked keyPressed 00 0000000000 OOOOOOOOOOO
00000000 DO0000DoO0b0o0obOOoDbO GguIoooobooooooo
Dol OopoOo0D0000000000nonoonoon
000000000000 ActionEvent U0 OO0 OO OO OActionEvent
0000000000000 oooooobobOoobOooDooOooooan
0do0ooOooooooobOoboooo0obooooooboooooo

ob451 000000bo0bboogooooooD

00 00 [ChangeColor.javd

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

public class ChangeColor extends JApplet
implements ActionListener {
Color[] cs = {Color.RED, Color.BLUE, Color.GREEN, Color.ORANGE};
int i=0;

@Override

public void init() {
JButton b = new JButton("Next");
b.addActionListener(this); /* 1 */
setLayout (new FlowLayout()); /* 2 */
add(b); /* 3 */

}

@Override

public void paint(Graphics g) {
super.paint(g);
g.setColor(cs[i]);
g.drawString ("HELLO_WORLD!", 20, 50);
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}

public void actionPerformed(ActionEvent e) {
i=(i+1)%cs.length;
repaint();
3
}

0000000000000 0JButton0 000000000000 O0O0O0O0O
0000000000000 00000000000000000000000
0O0000000o00ooo ooo4s2fipgpgoooooooom /* 3 */0

0000000 /* 2 */0000add00000000O00O0O00OOOOO
000000 FlowLayout 0 0 000000000000 0O00O0O0
actionPerformed O Doo4ssinppoooooooon
000000000000000000000000000000 bOOOOO
000 actionPerformedd OO0 O O0O0OO0OOOO bO addActionListener [J
000000000000 0O00OO0m /* 1 */0

0000000GUIDOOD 1000000000000 0 actionPerformed
0000 0000e000O000O00O0O00O actionPerformedd 0 OOOON
0000000 i00000000meuIDon 2000000000000
00

Q452 Baz0 0 00O0OOOODODODOODOOODOO JApplet OO OODOODOO
O actionPerformed 0000 OO0 OOOO0OOO0OOOOOOODOOOOOO

00000000000 00000 Oimportd O public class Baz extends
JApplet 000 20000000

0: public class Baz extends JApplet

ob453 00000000 ooobooobobobooooboooon

00 00 [Factorial java
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class Factorial extends JApplet
implements ActionListener {
JTextField input;
JLabel output;

@Override

public void init() {
input = new JTextField("0", 8);
output = new JLabel("__.1");
input.addActionListener(this);
setLayout (new FlowLayout());
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add(input); add(new JLabel("OOO OO "));
add(output); add(new JLabel("O OO "));
}

static int factorial(int n) { // factorialDOOOOOOO
int r = 1;
for (; n>0; n--) {
r *= n;
}

return r;

}

public void actionPerformed(ActionEvent e) {
try {
int n = Integer.parseInt(input.getText());
output.setText("_."+factorial(n));
} catch (NumberFormatException ex) {
input.setText("O O !");
h
}
3

JTextFieldO OO OO OOOOODODOODOOOODOO Stringd OO OO
0000000 0int0 00200000000 JLabelO0 00 OO0OOOOO0O
o0o0ooOoaeuliooooon

000000000 booob o000 ooooooooooo
0000000000000 bob oooooobooogd
actionPerformed 00000000 OOOOOOOODOO actionPerformed
000 inputd JTextFieldO O O OO getText DO OO0 O0O00OOOOOOO0O
ooo

0000 outputd JLabel OO O OO setText OO O OO OO O OOOOOO
000o0oooooooobooooooooog

Do 44 opooo000000000D0onoooo
00 java.lang.Integer 0 000000000 ODOOOO

java.lang.Integer 0 O:

public static int parseInt(String s)
dddddoooooo oogoooooboboboooooobooo
odooooooooooon

O00000ouoonoonon factorial 0D OOO0OODOOODOOOOODOO
Uboo0DbO00Dreturn0 00000 CO0OOOOOODODO
gbod oooooboooboo bog, ... o {

,

goooooboboobboobbbooboobd publicO000oooOO
ogbobobobobbobcoboboboboooooboon
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Q454 str000 String0 00 00O"123"0 00000000000 0OOOOO
000 123000 int 0000000000 JavaODOOODOO
O:

4.6 Javal O O0OO
tryl catchO OO
try 0000 ; catch (0O0O OO) OOOO ,

doooooooo

oododoooooo,Ooobhooooooo,oooooboooooo
O00DO00DOO0O0D0O0000D0D000DOcatchOOO0OOOOOOODODOO
dodoooooooooOodooDoooDOoooo0,00boooboooooa
0000 0000000000000 0000000000000 tryd catch
00o0dbOoO00dbO0obOoOoobooobo00ooboobooooOooooooa
000 tryDcatchOOOOOOO0O0O0OOoOoOOoOoOoOoOoooOOODODOO

“catch (000 0DOHOODOO”00000 catchO OO OOOODOOOOOO
0000000000 D0DO00D0000D00O000D0D00 catchOOOOODOOO
0000d0oO0oDOoOooOO0oDoOO0ooopooooobOOoo0oooooOooong
oooo

000000 “finally0 00000000 finallyODOOOOQdQooOOOOd
O000UOfnally0 D0 0D0OO0O0O0OO0O0O0OOOODOOO0OOOOO catchOO0O
0o0bOo0oboooooobooooa

d00oo0onooOooOoOoOdn ArithmeticExceptionOD OO OOOOOO
do0dddbO0oooOooooDOooooooooao
OO0 00 [MryCatchTest.javd

public class TryCatchTest {
public static void main(String[] args) {
int i;
for (i=-3; i<=3; i++) {
try {
System.out.printf("10/%d_=_%d%n", i, 10/i);
} catch (ArithmeticException e) {
System.out.println("O 0 O :."+e.toString());
}
}
}
3

gooobooobon

10/-3 = -3
10/-2 = -5
10/-1 = -10


Programs/TryCatchTest.java

oobDooogooonD -040 p10 040 0O00O0OO0O GUIOO

000 : java.lang.ArithmeticException: / by zero
10/1 = 10
10/2 = 5
10/3 =3

ibod0b00ob000bobO000UcatchO0O0O0O0ODOOO0ODOOOOOODO
U0 0OtryDcatch OO OO0OO0OOOO0ODOOODOO

Q461 DD UOOOOOODODDOOODODO

public class TryCatchTest {
public static void main(String[] args) {
int i;
try {
for (i=-3; i<=3; i++) {
System.out.printf("10/%d_=_%d%n", i, 10/i);
3
} catch (ArithmeticException e) {
System.out.println("O 0 O :."+e.toString());
}
3
3

0:

ArithmeticException0 00 000000000 0OOOOODODOOOOOO
0000000000 java.langO O OO0 O0O0OO0O java.langO 0O

Uoobbo0b0o0b0000impert 00000000000 importdd 0000
oboooobogooog

NullPointerException nll0dODODOO0OOOO0O0O0O0O0O
ogoooooao
NumberFormatException Integer.parseInt 00 O

gooooboooooobogn

ArrayIndexOutOfBoundsException | 00000 0OOO0OOOOOOOOO

null 0 O Doo4elinppopoooong
O000MCO0OONILLOOOOOD
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ooboo0o00ooooobooooooboibnD trylDcatchO OO0 OO0OOOO
ugobobobooboooooobon java.io.IOExceptiond O O OO0

0462 NgonjavaOlOUOODUOOOODOOoOoooooooooboooboooo
ggaon

4.7 throw!(]

00000000000 0000000 throwdOOOOO
throw 0O ;

00 “07’00000 Exception0 0000000 OOOOOOOOOOOOOO

gooooon
00000000000 dddwmain 00000 00OO0ODOOOOO0O argsOd

Oo0oooboDoooodobooooboooooooooboo oboooood

0000ooodooooooooooooooooooooooooooooao

000000000 oobodddbredk 00 O0O0D0OOOOOOOOMOO

00 00 [TryCatchTestZ.javq

public class TryCatchTest2 {
public static void main(String[] args) {
int i, m=1;
try {
for (i=0; i<args.length; i++) {
m *= foo(args[i]);
3
} catch (Exception e) {
m=0;
}
System.out.println("O0 . " +m + "OOO");
3

public static int foo(String arg) throws Exception {
int a = Integer.parselnt(arg);
if (a==0) throw new Exception('zero");
return a;
}
}

OO0 “java TryCatchTest2 1 20 3 45 6°0000000000000
gbooooop3ooooobobo oooboboooobbooobboooooooo
ooogo 3,4,5,60000000

U0 fooUUDODDOOODDO tryDcatchO OO OOOODOOOOOOODO
oooooooooboboobdbDOthrowsU D OO OOOODOODOODOODOO
gbooooobobobob ,obboobbooooboooboobon


Programs/TryCatchTest2.java

oobDooogoboonD -040 pa2 040 0O00O0OO0O GUIOO

48 Stringl 000 split0O0 00

00481 000000
gboobOobobooobbo0ob0obobo0o0o0o00ubO0dDGraph.javaddn
ognd

0000 GraphZiavd

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

public class Graph2 extends JApplet implements ActionListener {
int[] is = {};
JTextField input;
Color[] cs = {Color.RED, Color.BLUE};
int scale = 15;

@Override

public void init() {
input = new JTextField("", 16);
input.addActionListener (this);
setLayout (new FlowLayout());
add(input);

}

@Override

public void paint(Graphics g) {
super.paint(g);
int i;
int n = is.length;

for (i=0; i<n; i++) {
g.setColor(cs[i%cs.length]);
g.fillRect(®, i*scale+30, is[i]*scale, scale);
b
}

public void actionPerformed(ActionEvent e) {
String[] args = input.getText().split(".");
int n = args.length;

is = new int[n];

int i;
for(i=0; i<n; i++) {

is[i] = Integer.parselnt(args[il]);
}

repaint();
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00000000000000000000000000000 String0 O
0o noo4slinnpopoooono

java.lang.String OO O:

public String[] split(String regex)
000000000000 0000 (regex)00000O00OODOO0O
oo0o

000 Integer.parseInt 000 OD00OO0O0OO0OOOOOODOOOOO
initdd 0000000000000 o0oOoObOo0000ooOoOOoooOooOoon
O0000OO0Osplit00000000D0ODODOOOODOOOODOOOOOd
oooooooo","oooooboo0oooobOoo0ooooboOoooobooDoon
000000 ood Dhbb4s2innpooooo0n 20000000
J0ddddddoDo0dDoDoOoODO00dbooooDOodDlava00booon
0000000000 java.util.regex.Pattern0 0000 OO OO OQ4d (JD-
KDIR)/docs/ja/api/java/util/regex/Pattern.html OO0 000000 O

Q482 str000 String0 O O0O0O "087-864-2000" 0 00O OO OOOO
0000000’ 00000string000000ODOOO JavaOOOOODO
O:

49 00000

new 0000000000000 DODOO0OO0OO0OO0OO0OO0OODOODOOO
D004 gppgo00 n O Oint 00D O0O0O0OO0ODOOOO
00000int00000000000000000000000000CO0
000000000000 n000000000000000O000O00D0OO0
00000000000000 0000000000000 null000000
ooo
000 Do0492n Qpoooo00000oooooo
00000D00int000000000000000

0491 0000000000 O0OO0OO0OO0OO0OO0OO0OOO0ODODOOODOODOOOOO0O
00000000000 00 ArrayIndexOutOfBoundsExceptionO OO OO OO
000000 0On00D0000O00 n-100000000000MO0
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(g 77y (2B R NI 7oiw .. eS| o) 771 v ... e
TFLw bk TFLw b Tl b
0462851 | 94628 | 046281 |
egeepfeReR
eeee
egeeee
@8
fgeeeeRe
(1]
T lw FRGENE L. L‘E-:'L»y FIRE R LE L. T Lw FREENE L.
agooo ooooon ogooooooao

00492 0000000 “9:4512:354:42°0000000000000000O 0O
uobooboboooboog

00 00 AddTimeZ.javd

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

public class AddTime2 extends JApplet
implements ActionListener {
JTextField input; // e.g. 2:45 1:25 3:34 2:47 0:24
JLabel output;

@Override

public void init() {
input = new JTextField("", 16);
output = new JLabel("00:00");
input.addActionListener (this);
setLayout (new FlowLayout());
add(input);
add(new JLabel("O OO "));
add(output);
add(new JLabel("O OO ™));

}

S/ 00000000000 000000

static int[] addTime(int[] t1, int[] t2) {
S/ 000000 20000000
int[] t3 = { t1[0]+t2[0], t1[1]+t2[1] };

if(t3[1]>=60) { // 0000O0CODOO
t3[0]++;
t3[1]-=60;

h

return t3; S/ 000000000

}
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public void actionPerformed(ActionEvent e) {
String[] args = input.getText().split("\\s+");

int[] t={0, 0 };
for (String s : args) {
String[] stime = s.split(":");

t = addTime(t, new int[] { Integer.parseInt(stime[0]),
Integer.parseInt(stime[1]) });

// addTime 0 OO0 0000000000 OO0OOOOOOOOO
// 000 gcOOoan

}

output.setText(String.format ("%02d:%02d", t[0], t[1]));

}
}

addTime 0 0000000000000 O00DOOOO0OOOOODO newd OC
O00Omalloc0 000000000000 00000D0O0O0OOOOOO Oinit
000 addTime 0 00000000 DOOO0DOOOOOODO 0004930
0 Garbage Collection, GCOO OO0 D000 DOO0OO0ODMCOOOOODO free
00000000000000000000GCO0O0000000000000
00000000000 0000000000000000000000000

410 OJO00OOOOOO

000000 genericclass 00 000D 0000000000 ODODO OJDKS.00
0000000000000 0000000 0 ArrayList, HashMap, LinkedList
00000000 0ooooooon noo40gngooo

ArrayList[ 000410200 0 0 DArrayList
0000 O0d0bOoOoOoO0OoOOO0moo0o0oooboooooooooooaon
00000 O0DODd0o0O00doodooooObO0dDOstring000O0O0O0O
ArrayList 0 ArrayList<String>0 00000000 O0OOO0O0O

// 00 ArrayList O[O

ArrayList<String> arrl = new ArrayList<String>Q);

// 00000

arrl.add("aaa"); arrl.add("bbb"); arrl.add("ccc");
// 000000

String s = arrl.get(l);

add D000 00000000 Oget000O0O0OODODOODOODOODO

Q4.10.1 Color OO OODODO ArrayListO colorsO0 0 0O0OOOOOOONO
Arraylist0 00000000000
u:




oobDooogognD -040 p.6 040 0O00O0OO0O GUIOO

int,double 00000 0000000000000 OOOOOOOOOOOO
0000000000000000000000000O000 Integer,Double
oooooon 0004103t 0goo0000000nOlava
0000000000000 0000000000000o0ooa

0oodooono |ooboooon
int Integer

char Character
double Double
boolean Boolean

ugbbooobobooobboooooboooobooobooooobboooboon
gbooooooboobboooooooboon
gobooooboobogoboboooboobobobobobooooboooogo
00000000000 0int0000 Integer 000000000 OODOO
goboooooobooooooobobobboobboboboboooon

// 00O ArrayList OO

ArrayList<Integer> arr2 = new ArraylList<Integer>();
// 00000

arr2.add(123); arr2.add(456); arr2.add(789);

// 000000

int i = arr2.get(l);

ArrayList<String>0 int00 000 addO O 0O OArrayList<Integer>[ [
String0 0000 get0 000000 OOOOODOODOOODOODODOODOODO
ooono

ArrayList<String> arrl = new ArrayList<String> Q;
arrl.add(333); // 000ad

ArrayList<Integer> arr2 = new ArraylList<Integer> ();

§£ring t = arr2.get(2); // 0000

gbooobooooboobbboooobbooooobboobbooon
ugbooobobobooobbobodd

APID OO0 O0O0OOO0O0OODOOObObOo0obDO epobobobbooboog
ogno

java.util.ArrayList<E>0O 0O 0O:
public boolean add(E e)
0000000000000 oobedbbOOODnO
public E get(int index)
0000000000000 indexOODODOOOOOODO

goooooogo



4.10. 00OOO0OOOOO ooobooobognD -040 pa7

Q4.10.2 double DO OO O0OO0DODO ArrayListd0 dsO O 000000000
Arraylist0 00000000000
O:

004103 00 0000000ODODODOOO

00000000000 ArrayListO00O0O00O0OO0O O OmouseClicked 00O
000000000000 000 Dpaint 00000000 OOODOOOOOOO
00o00ooooooooooooooooboooooboooooooooooaa
0doo0ooooooooooooboodooooo0o0bobo0Ond ArrayList
0ooooooo

00 00 MouseDraw.javd

import java.awt.¥;

import javax.swing.¥*;
import java.awt.event.*;
import java.util.ArrayList;

public class MouseDraw extends JApplet implements MouseListener {
ArrayList<int[]> points;
@Override
public void init() {
points = new ArrayList<int[]>(Q);
addMouseListener(this);

}

public void mouseClicked(MouseEvent e) {
points.add(new int[] { e.getX(), e.getY() });
repaint();

}

public void mouseEntered(MouseEvent e) {}
public void mouseExited(MouseEvent e) {}

public void mousePressed(MouseEvent e) {}
public void mouseReleased(MouseEvent e) {}

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

int i, n = points.size();

for (i=1; i<n; i++) {
int[] p® = points.get(i-1);
int[] pl = points.get(i);
g.drawLine(p®[0], pO[1], pl[0], pl[1l]);

}

}
3
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004104 OO0OO

HashMap O 000404t gppooOo0000000oooooon
0000int0000000000000 String000 000000000000
0000000000000 0O0OHashMapOD 0000000 200001000
000002000000000000000 OHashMap<String, Color>0 O
00000 StringD0 00 Color000000000O0OO0OOOOODODO put
000000000 get00O0O0DOODOO

java.util.HashMap<K,V>0O 0O O:
public V put(K key, V value)
0000000 valuedOOOOODOOOOkeyOOOOOOOOODO
ooo
public V get(Object key)
00000000 keyOODOOODOOODDOODODOO

Object] java.lang.ObjectO0O OO0 JavaO O OO O OO OOOOODOOOO
J0o0O0000oo0o0bO0o0ooOoOooooa

00 00 ColorName.ava

import java.awt.¥;

import javax.swing.*;

import java.awt.event.*;

import java.util.HashMap;

public class ColorName extends JApplet implements ActionListener {
HashMap<String, Color> hm;
JTextField input;

@Override

public void init() {
// http://www.colordic.org/w/ U0 00O
hm = new HashMap<String, Color>(Q);
hm.put("O", new Color(®xf7achc));
hm.put("O", new Color(0xedl1941));
hm.put("O", new Color(0x£26522));
hm.put("O", new Color(0x£f58£f98));
hm.put("O", new Color(®xaa2l116)); // OO OOO
input = new JTextField("OO", 8);
input.addActionListener(this);
setLayout (new FlowLayout());
add(input);

3

@Override

public void paint(Graphics g) {
String text = input.getText();
super.paint(g);
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g.setFont (new Font("SansSerif", Font.BOLD, 64));
int i;
for (i=0; i<text.length(Q); i++) {
String c = text.substring(i, i+l);
Color color = hm.get(c);
if (color==null) {
color = Color.BLACK;
3
g.setColor(color);
g.drawString(c, 64*i, 100);
}
3

public void actionPerformed(ActionEvent e) {
repaint();

}

04105 00000 LinkedList U0 0000000 ODOOODOOOOODO

411 OOOoGUIDODOOODDODOODbOOOOO

ob 4111 000 20000000000 D000DOOO

U0 00 [UpDownButton.javd

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

public class UpDownButton extends JApplet implements ActionListener {
int x=20;
JButton 1Btn, rBtn;

@Override

public void init() {
1Btn = new JButton("Left");
rBtn = new JButton("Right");
1Btn.addActionlListener(this);
rBtn.addActionListener(this);
setLayout (new FlowLayout());
add(1Btn); add(rBtn);

3

@Override

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

public void actionPerformed(ActionEvent e) {
Object source = e.getSource();

if (source == 1Btn) { // 1Btn0 0000
x-=10;
} else if (source == rBtn) { // rBtnO OO0OO
x+=10;
}
repaint();
3

00000000o0O GuUIODoOoOOooooo 200000000000 oOon
00000000 actionPerformed D000 0000 0OO0OOOOODOOOO
O ActionEvent 00O OO getSourceU O D O0OOOODOOOOOOOOONO ==
0000000000 oooooooooooooooooooon

04112 0000o0oooooooobbooooboooooboboobbooo
00000000 Factorial.javdld 0045300000000 000000
oooog
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gbbobogogboouooobobuoobbbboboobobobobobobn
gbooooooooooooon
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0000000000080 000000x1.8+32
0000000000 320000 1000000 21200000

0000 String OO double O O O0O0ODOO0O0OOODOODODOOO
OO0 4Lty 0 O java.lang.Double O O O O

goooboooooo

java.lang.Double O 0O O:
public static double parseDouble(String s)
00000 string0 000000000 DOOO0O doubledOO OO0

Integer.parseInt0 000000000 OdoubleOd O OO0
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0000 Odouble 0O String00 000000000000 OOOOOOO
000000030000000000000 ooo 41120y
000000000 ooon

java.lang.String OO O:
public static String format(String format,
Object... args)
000000000000 bO0000ooooooobooooooa

000000 PrintWrited OO0 printf 0000 O System.out.printf
00000000000 o0o0o00dnoooooooDooooooooaon

Q4113 str000 String0 00 00"3.14"0000000000O0O0O00O0O
000 3.14000 double DO OOO0OO JavaO OO OOO
0:

Q4114 x0O0O0O doubleOOOOO 1.0/300000000000000O0003
000 "e.333"000000 30000 stringd00O0DODO JavaOOOODODO
O:

412 0OO0O0OO

O0oGeuUIODOODO0OO0O0OoooOOoOoOogdUifUelse00000O0O0OO0OO0O
000 getSource IO 00 O0O0O0O0OO0O0DOO0OOODODOOOOODOOOOOO
O,mnerclassO0 OO0 O0OOO0OOOOOO

00 4.12.1 UpDownButton.javaO OO OO OO0 OO0 OOOOO

OO0 00 UpDownButtonZ.javd

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

public class UpDownButton2 extends JApplet {
int x=20;

public class LeftListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
x-=10;
repaint();
}
3

public class RightlListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
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x+=10;
repaint();
h
}
@Override

public void init(Q) {
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(new LeftListener());
rBtn.addActionListener(new RightListener());
setLayout (new FlowLayout());
add(1Btn); add(rBtn);

}

@Override
public void paint(Graphics g) {
super.paint(g);
g.drawString ("HELLO_WORLD!", x, 55);
}
3

JavaD0 0000000000000 DOOOOOO0OM 000 412100
00000000000000000 CO00D00000000onoonoooono
000000 LeftListener 0 RightListener0 0O 0O O OactionPerformed [
0000000000000000000000O00000000000000
00000 x000000000000000 repaint 0000 0OO0O0OOO0ODO
oooooo

000000000000000 OaddActionListner 0000000000
000000000000000000000000000000000000
0 getSource 10000000000 DOO0O0DOOO

413 0O0OO0OOO

g o oo oo ooo0oodg b of ooo 41310

bbo4B20oopooo00000000o00ooooooon
000000000000 000000

new U0 OO0O0O00O0O0O0OOOO0 @O) {
ggooogooobobboba

000000 0DbO0000D00D ActionlistenerJ0 00 0O0OOODOODO
goboooboobobobobooooobbbobbouoobobobbooon
gboboboo0obDbOD0OD java.lang.Object OO OO
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OO 4.13.1 UpDownButton.javall 00 00O OO anonymous classO00 000 OO
oood

00 00 UpDownButton3.javd

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

public class UpDownButton3 extends JApplet {
int x=20;

@Override
public void init() {
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
x-=10;
repaint();
h
D;

rBtn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
x+=10;
repaint();
3
s
setLayout (new FlowLayout());
add(1Btn); add(rBtn);
}

@Override
public void paint(Graphics g) {
super.paint(g) ;
g.drawString ("HELLO_WORLD!", x, 55);
3
3

414 final 00O 0O
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gobgoboboobbbooooboobbooobboobobobobboobbn
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004141 D0O0O0OOODODODDODOOOOOODO

00 00 FimnalExample.java

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

public class FinalExample extends JApplet {
static final Color[] colors = {Color.RED, Color.GREEN, Color.BLUE};
int ¢ = 0;

@Override
public void init() {
final JButton button = new JButton("Push");

button.setForeground(colors[c]);
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
c = (c+l) % colors.length;
button.setForeground(colors([c]);
3

1
setLayout (new FlowLayout());
add (button) ;

0000 wttonOD O ODD0O0O0O0ODOOO0ODOOOOOOODOOOOO final
gogooboboooo

obooobooobooboobbbbobobb0onD final0D0O0O0ODDOOO
goboobodobooobbboboooboboboobobooboboobo
gooogobogabobobbdobobodgd

OU000D0 colorsO0 00000000 DODOOfinal 000000000
gbooooobooboobooooobbo bobobooboobooboobobobo
U finalO00OO00O000OO

Q4.14.2 Factorialjavall 00 45300 0000000000000 00DOCDOO
goobooooboboboooo

import javax.swing.*;
import java.awt.¥*;
import java.awt.event.*;
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public class Factorial’ ‘{
@Override
public void init() {
JTextField input = new JTextField("0®", 8);
JLabel output = new JLabel("_._.._1");
input.addActionListener(’ \{
public void actionPerformed(ActionEvent e) {
// actionPerformed D 00000 OOOOO

3
)2
setLayout (new FlowLayout());
add(input); add(new JLabel("O O OO "));
add(output); add(new JLabel("O O O"));
}

// factorial 0O 0OOO0OOOOO
3

O 4.14.3 MouseTest.java, KeyTestjavaOl OO0 OO 00000 0OO0OODODO

O 4.14.4 JTextArea, JPanel, JCheckBox, JComboBox, JList, JTable, JTree O
0000 GUIODOOO000OoO0o0o0ooooooo0o0oooooooooooo
Ooo0o0o0ooao

04145 00 000000000000 OFlowLayout0 00000 DOGUIOO
gooooooooobbooobooooboooooobobbobooooDon
Ubo000000OLayout 00000000 OoOooOooOOoO

00000 000000000000 00U0OkeyTypeddO0O0 ,mouseClicked
O 000, actionPerformed O O0OO, OO 0O OO0 OO interfacel,
MouseListener O O OO0 O, KeyListener D0 OO OO O, ActionListener
0000000, this, MouseEvent 00O O, KeyEvent O 0 O, ActionEvent
000, add OO0OO, JButton OO O, JLabel OO 0O, JTextField OO O,
Integer.parselInt DO OO, split OO 0O0O, 000000, ArrayList OO O,
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