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40 0000000 GUILO

gobooboooooobooooooboboooobo oeuIbobooo
googboooboobooboobuooboobooboobooboong
gbooboobboobbobbooboboobbobboobooooboobg
ubbooboobooboobbooboobboobooboobobad

gooeuibobobooboooooboobooboobooboobooboobbo
ubboobogboobbooboobbooboobboon

dbhooboobotddlawvalOOOO0OO0O0OOO00DOO0OO0oO0oOoOo0o0ooooon
googboooboobooboobobblavab00booboobooDg
gbboobogboobbooboobooon

0000 wryDeatchOD O COODOOODOODOODOODOOOOOODOO

41 000000

0000000000000 00000000o00ooooooooooon
O00000000o0oo0o0n uob4lldppggpooo
Oooo0oooooooon

00411 000000

0 0 00 MouseTest.javd

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
}

gbooooobogbobooobooboboboooobobobooooobooon
ooooooog
ooooooooooogog

e JOIODDODUOOUODODO java.awt.event.*Ud import 0 0 OO /* 1
-k/D

0bobob0ob0ob0ob0obO0bU importd 00D ODODO

000o0obobDDOOmouseClicked 00O 000O0O0O0OOOOOOODODO

000 OMouseListener 0 0[O 000 41200 jmplement
gbobobobobobomyzx 2 /0

init 00000 OaddMouseListener(this) OO0 000000 O0O0OO
O0OthisOOOOOOOOOOOOOOOO /* 3 */0thisO00O0
O0do00o0ooooooooooooooooooooooono ooa
O00O00OmouseClickedd0 OO D0OOOOM

mouseClicked 000D 0OUO0ODOO0DOOO0OOLOOODOOODOODO
gboooooood/* 4 */0 mouseClicked U 0O OO O MouseEvent
ooooboobogoogoo

oogd

MouselListener 0O 0O O OO0 O O O O O O
mouseReleased, mouseEntered, mouseExited[]
odoooooooooooood /= 5 =/0

O O O mousePressed,
000

Pre
ooooono

gboboooboobobooobooobooob x,y0OoOoooooooo
mouseClicked0 00O DO O0OOOOODOOODODODOOODODOOODOOODO
udboboboooboboobobboobobobobobotndiMouseEvent
U000 getX,getYUDODOODOOODOODODOODOO repaint0 000000
U0000000Orepaint00JApplet 000000 0OO00DOOOOOO0OODO
U000 paint000000O0O0O00OO0ODO

ooboobobd o0Ooobooboobooboboboboobobooooboon
boboobobobobouoouooboubobobobooooooabog
gooboooboboooboboboobobooobobboooboobm™moboobog
gcoobooboooooooom
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gbooobooobooboobooboobibOobOMouseTestO OO x,y
Uo0oobooboobobo0boobOOMouseTestU OO OOOO0OOOO
U0000000MApplet0 0000000000 DOODOO0DODOOOX,yDO
Ub00000int0 0000000000000 00000

paint 00000 mouseClicked DU O DOO0D00O0 x,yOODODODODOODO
gboooooobooboboooooobobobooooobobooboooooboon
ubgboooobobooboboobobboboboboboboooan

gbooboobooboobooboobooboobooboooboon
UbobOoboboobobooboobdbOdothello.javald i0 jOOODO
gbobobobobobgooboooz200boobooooobobobOoboo
googooo

4.2 this

this0OUOUODOO0OO0OO00OO000O000O0000000 JavadO00O0OO
ob00ob00oboobobo0d0sef0000000OO0OOODOOOOOO
Java00OODOOOOO0OOODODOODOOODODOO

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

goboog.0000bboddobjectDOO0O0DOOO0ODOOOOODODOO
gboboooboboobooooooboboooboboobobooboobon
gbooobooboobobooboboobobooboboboobobobonog
OO00thisOOOOOOODODO

43 0JO0O0Oooon

0000000Ointerface000000000000000000O0ODOO0O0
000000000000000000000000000000000000
000000000000000000000000000000000 C++0
000000Javad0000000000000O0O00O0O0O0O0OO0O0O0OO0O
oog 00430 ppoooo0oO0o0ooooooonoo
000000Javad 000000000000 0O0O0O0OOO0OOOOOOOO
00000000000000000000000000000
MouseListener 000000000 OO0OOOOOOOOO

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 MouseListener OO 0OOOODO O mouseClicked
0000000 bOo000oDOo00oDOo0o0o0@moooooooooog
00000000000 boooooobOoooobOOooDom boooboooon
00000bOo0bOooobOooooobooboOoobooooooon

000d0d0dddDpoooooOO00O0000o0o0ooo0ooo0oo0o0o0000

DHb4s2gppoo0000000000000OaddMouseListener
0000 MouseListener 0 000000000 OOOOODODOOOOODOOO
0 MouseTest O OO MouseListener 10000000 0O0O0iInitOOOOO
00 addMouseListener(this) 00O OO OO0

Q431 FooOUOOOOOODDODOODODOOOOODOO JAppletd OO OOOOOO
O mouseClicked0 0O O000O0O0O0O0O0ODOOODOOOOODOOOODOOODOOO
O0000000000000000O0importd O public class Foo extends
JApplet OO O 20000000

[0 : public class Foo extends JApplet

Q4.3.2 mouseClicked O OOOOOOOO repaintQ DO OO0OOOOOO
MouseTest.javaO0 O OO OO OOOOoOOoO?
0:

0 433 §3.40 Othello.javal O OO OOOODOODOOODOOOODOODO
ugooobboobbbboooouonob -ud -0 -0-...00000
ugbooooog

0434 03000000 20000000000000D0O0O0DOODOOO
uboooboobooboboboobooboobooboobooobooong
googooo

44 0J000OO0OOooOonO

0000000000000 ooboooooooooag
0000 Mouse KeyU OO ODOOOOODODODO MouseTest.javaO OO oo

00441 0000 00O0ODOO
Up),DOown) 0O O0OO000O000000000000

0000 KeyTestavd

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

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


Programs/KeyTest.java

44, 0OO0OO0OOOOO oboobooooboon -040 p5

@Override

public void init() {
setFocusable(true) ;
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=="d’) {
y+=10;
}
repaint();
3
public void keyReleased(KeyEvent e) {}
public void keyPressed(KeyEvent e) {}

}

KeyListener 00 0O 0O OO OO keyPressed, keyReleased, keyTyped 0 3 00
O00D000000DOO0000DO keyPressed0 0000000 OOOOOODODO
keyReleased DO 0D OOOOOO0OOOOODOOOOOOODOOOOOOODOO
0000000000000 DO000D0DO0 KeyEvent 0000 getKeyCode
000000000 000keyTyped O O keyPressed, keyReleased D O O 0O O
00000 00DO00oOo0dooooo0obooooooooooooooong
O000O00OKeyEvent OO OO getkeyChar O OO0 OO0 OO0 OODOOOODOO
DddooooooOo@oooshift000oooooO,“2>0ddddogoaa
A’D0D000D0ogon)

Q442 Bar OO OOOOODOOODOOOOOODOO JAappletd O OOOOOO0O
O keyTyped D00 00O0O0O0O0OOOOOOOOOOOOOOOOOOOOO
000000OoOoOoOoOoo0oD0DO0OO00import 00 public class Bar extends
JApplet 00O 20000000

[0: public class Bar extends JApplet

0 443 KeyTest.javaO OO OOOODODODOODOOOOODODOOOODODOOO
ooooo

000000000000 0D0000D0000DO00D00OOKeyTest.javal
00DO000000DO000DOO00DOO00DbO000m@OOO: keyTyped O O
O0OkeyPressed 0000000000000
0 0O: (JDKDIR)/docs/ja/api/java.awt.event.KeyEvent.html



oboobooooboon -040 p6 040 0OO0OOO0OOOGUIOO

45 GUIOO

oo euibgbooboooooobooboboooobooboobooboooog
gauiooooooogoogog

éﬂ?jbwn.lm (= e S
Tl b & PFLw REa—F: =] ) e S
HELLO WioRLD! E OiERIE 1 TH,
Tl FREINELE. l Tl FREENE L.
SR |

goood gooooooooon
[0 ChangeColor. javall 0 Factorial. javall
Od0o00oooooboooooooobooobooobooobooobooonoo
oo ooooooooooooooooooouoooo
mouseClicked O keyPressed D000 0O 0O0O0OO0OOOOOOOOOOOOO
0dodooboooboooboooboooboooboooon GguiIooooooooo
ooo 0ob4sigOooooo0000000Nononooon
ood
000000000000 ActionEvent 00O 0OO0OOOOOOActionEvent
gddoddodoboooudodoouooooooouooouoobooooa
Odd0odoooooooooooooboooooooooooooan

O0451 000ooooooooboooooooon

0 0 O 0O 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(Q) {
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]);
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g.drawString ("HELLO_WORLD!", 20, 50);
}

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

0000000000000 03Button0 000000000000 DOOO0OO
000000000000000000000000000000000000
DOo0DO000oDoooooog  BoEsspppogoooooooom/* 3
*/D

O000000/* 2 */0000add00000000000DO0OOOOO
000000 FlowLayout 000 00000000000000O0
actionPerformed O Dob4s3igppooooooono
000000000000000000000000000actionPerformed
0000000000000000000000000 bOOOOODOOO
actionPerformed DO 0O OOO0O0OOO0OOO bO addActionListener O O[O
000000000o0oooom/* 1 */0

O00o0o0ooOoGeuIdod 100b00o00o0onofdnOond actionPerformed
00000000e000000000O0O actionPerformed 00000000
0000000 i00000000mGuI0D0 2000000000000
00m

Q452 Baz 0000000 OO0ODOOOOOODOO JAappletd O OOOOOO0O
O actionPerformed 00000000000 DOOOODOOOODOOOODODOO
00000000000 000000importd O public class Baz extends
JApplet OO O 20000000

[0 : public class Baz extends JApplet

ob453 00000ooooooooooooooooooooooo

0000 Factorial.javg

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);
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output = new JLabel("___.1");
input.addActionListener(this);
setLayout (new FlowLayout());
add(input); add(new JLabel("OOOO™));
add(output); add(new JLabel("O OO ™));

}

static int factorial(int n) { // factorialOOOOOOO0O
int r = 1;
for (; n>0; n--) {
r *= n;
b

return r;

}

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

JTextFieldOOOOOOOODODODDOOOOOODODODDO OStringd OO0
00000000 0int000200000000 JLabelOOOODOOOOO
O0dooboeuiIooooon

0000000000000 oooo0ooooooooooooooa
oo UUgg g
actionPerformed 000000000000 O0OOOODODO actionPerformed
000 inputd JTextFieldO OO OO getText 00 OO0 OOOOOOOOO0O
oo

O000 outputd JLabel 00O 00 setText OO0 O0O0O0OOOOOODOO
00o0oooooooboooooooooon

bob4s4igppoooooo0oo0o0o0o0o0o000o00g
O Ojava.lang.Integer 00000000 OO0O0OOOO0O

java.lang.Integer 00 0O:

public static int parseInt(String s)
dddddoooooo oooooooooooooooooOo
oo0Dooooooooon

U0D00000000D000 facterial UOOO0OOO0OOO0OOOOODOOO
Ub000000returnd 00000 COOODOODOODOO

o000 boboboobobo oog,...0 {



4.6. JavaODOODOO oboooooooono -040 p9

,

gobodbbooobboobboobbooobbd publicdboonooOO
gbobobooboobooboocobobobobobobobob

Q454 str000 StringD O OOO"123"000000000OO0DOOOOO0O
OO0000000 123000 intO0000000000 Javad0OO0OOO
O:

0455 0300 NgonjavaOODOUODOOOODOODOODODOOOOOOODODO
oooooooon

4.6 Javal O O0OO
tryl catchO O O
try 0000 catch (OO0 O0O) ODOOO »

0oooooodo

00o0oobOooobOO0,0000b00b0bO0,000b0bOOo0oooOooon
00000000000 DO0OD0D0D0O0O0OcatchOO00OOOOOOODOODOO
0000000000 DO00dooo0ooDodo ,0d0b00d“atch(@O0O
O00)OOOO”00000catchOOOODOOODOOOOOOODODOOODOO
0000o0o0o0ooDooooooD catchOOODOOOoOoooooooooad
0o00ddo0d0oddoododooodoooooonooooooooonog
000O00DbOO0o0bO00bO00Do0obOo0obOO0o0ooOoDooOooDg tryd
catchO OO OOOoOooOooooOooooooooooooooooooooon
00000 tryDecatchO OO OOOQOOOOOOODOOOOOOOOOOO

000000 “finally 0000700000 finallyd000O00O0O0OOOO
O000Ofinaly OO0 DO0O0ODOO0OOOODOOODOOOODOO catchD OO
00o0O0o0obDooooooooooon

000000000 DOO0O0O0ODODO ArithmeticExceptionO O OO OOODODO
do0oo0obOO0odooOooboooooOooooa
OO 0O 0O [IryCatchTest.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 OO :."+e.toString());
}
}
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System.out.println("0O");

}
}

gboobooboogbog

10/-3 = -3

10/-2 = -5

10/-1 = -10

O000: java.lang.ArithmeticException: / by zero
10/1 = 10

180/2 =5

10/3 = 3

O

ido0000b00b00000b00dO0catchO0OOD0OOO0OOD0OO0OOO00OO0OO
U00OtryDcatchOOOOO0OO0OOOOOOO0OU

Q461 UDUODUODODUODODODOD

public class TryCatchTest2 {
public static void main(String[] args) {

int i;

try {
for (i = -3; 1 <= 3; i++) {

System.out.printf("10/%d_=.%d%n", i, 10 / i);

3

} catch (ArithmeticException e) {
System.out.println("O 00 :." + e.toString());

b
System.out.println("O ");
}
}
0:
10/-3 = -3
10/-2 = -5
10/-1 = -10

O00: java.lang.ArithmeticException: / by zero

ArithmeticException 0 000000000 0O0OOOOOOODOOOOOO
0000000000 java.langO O OO OOOOOO java.langO OO OO
000000000000 import U0 OOO0O0ODOOOO import OO OODO
oooooooono
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NullPointerException nllJODOO0O0O0O0O0O0OO0OOO0O
oonooooo
NumberFormatException Integer.parselnt 0 00O

gobooboooobooooo

ArrayIndexOutOfBoundsException | OO0 0000000 0O0OOOOOONO

null 0O Dob46llgppooOoon
O000MCO0O0NILLODOODOm

00000000000000000000 trylcatchOODOOOOODOO
00000000000000000000 java.io.IOExceptionO0O OO OO

4.7 throw(]
00000000000 0000000 throwOODOOODO

throw O ;

OO0 “07’00000Exception0 000000000000 OOOOOODODO0O
oooooon

0000000000000 00min0000000O0O0O0O0DO0O0O argsO
000oooooooooooooboooooooooooo oooooooao
00dooooooooooooooooooooobooooooooooooo
0000000000000 00break 000000 0OOOONOOMO
0 00 0O [MryCatchTestZ.javd

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]);
}
} catch (Exception e) {
m=0;
}
System.out.println("OO. " + m + "OOO");
}

public static int foo(String arg) throws Exception {
int a = Integer.parselnt(arg);
if (a==0) throw new Exception('zero");
return a;
3
}
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000 “java TryCatchTest2 1 2 0 3 45 6°0000000000000
oboboboo3ooboboooooboooboobbobobUobobOoboo
oooo 34,5 60000000

U0 fooOOOUODODODOO tryUcatchOOOODOODOODOOOOOOO
UobooboooboobobodibOthrows D O00O0O00O0O0OO00OODOODOO
gooooooooooo,bobobobobobobobooobo

48 String0 000 splitO0O00O0

00481 000000
obobooobooobboobbuobbooobbOderaph.javall 00
god

000 0 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);
}
3

public void actionPerformed(ActionEvent e) {

String[] args = input.getText().split(".");
int n = args.length;
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is = new int[n];

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

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

repaint();

00000000000000000000000000000 StringO O
00 noo4linpopoooooon

java.lang.String OO 0O:

public String[] split(String regex)
0000000000000 OO (regex) 000000 DODOOO
ooo

000 Integer.parseInt 00000000000 0OOOOOOOOOOO
actionPerformed 000000000 DOOOO0OOOOODOODOOOOOOO
00000000000 split00000O0O0ODDOODOODODOODODOOODOOd
oo0ooooooooooo™,"booooboooooooobooooog
0000000000 000 nob4siopoppoooo000 2000
000000000000 DO00bO00bO00DO00nD00noodnoJavadnd
0000000000000 java.util.regex.Pattern0 000000000
O (JDKDIR)/docs/ja/api/java/util/regex/Pattern.html0 00000000

Q482 str000 String0 OO0 O "e87-864-2000" 0 0 00O OO OOOO
O0000000’-000000000sString0 000000 JavaOOOOQOnO
O:

0483 000 000O0O0O0ODOOOODOO0O0O0O0OOOOOoOoOoOODOOOOnd
000000000 OO0 ArrayIndexOutOfBoundsException OO OO OO0
0000000 n0O0O00ODD0OO0O0n-100000000000107

(@ 77y =213 = N 77y k... ke [ 2 77w ... e

T v b Tl b Tl b

04281 | [oam281 | [0aB231
egeeefeReR
egee
LI T T
e e
egeegepe
(2]

Lo FRBEINELL. !\E‘Lﬁ) RS ENE L. T lw FOREENE L.

googd gooooo gobooooog
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49 00000

new 0000000000000 00D00O0O0OO0DOO0DOO0ODOOOOO
DobainOopoOo00 n0 0int00000000000O0
000int00000000000000000000000O000CO000
0000000000 n0000000000000000O00000O0000
000000000000 0000000000000 nullOO0000000O
ooo ooo4920npppoooooooog
0000000000000int000000000000000
0000000000000 0000000000000newdODOOOO0OO
00000000000000000000000000000

int arr[] = {1, 7, 4, 10};

gobboo=00b0000obbooobbooobbooobbboooobobog
ugod

Q491 UDJavaODODOODOOOOODOODODODLOODODOODOODODOO
goooobogn

int[] arr;

if x> 0) {

arr = { 1, 2, 3, 4 };
} else {

arr = { 5, 6, 7 };
}

00492 0000000 “9:4512:35442700000000000000000O
googooobooboooo

000 0 AddTimeZ7ava

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;
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@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 "));

3

S/ 00000000000000000

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

if(t3[1]>=60) { /»/ O00O0O0OOOO
t3[0]++;
t3[1]-=60;

}

return t3; S/ 000000000
}

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 00000000 O0O0OO0O0O0OOOOOOOO
// 000 ccOOOn

}

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

3
}

addTime 0 00000000000 DDDO0OO0O0O0DDODOO0O00 newd OC
O00Omalloc0 0000000000 O000000O0O00O0D00O0DO0OOinit
000 t = addTime(t, ... )00000D0O0000DDO000ODOO0O0OO
oooooOoOooo 000 49300 Garbage Collection, GCO O OO OO
O00D00000MCODD0000 free000D0D00000D0DODOOO0OODO
000 GCOOO0O0O0O000D00O0O00000D0000oonoooooon
0000000000000 000000
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410 0JO00OO0OOOOO

O000000genericclassDO 00000000000 OOOODODOOOIDKS.0O
0000000000000 00000000 ArrayList,HashMap, LinkedList,

ArrayDeque 0000000000000 OOOO ooo 410100 0 g
ooo
ArrayList O Dob41020pppoooon

0MO00OO000O00ooO0bO00oooobO0o0obO0o0bO0o0DbO00DddArrayList
0000000000000 0oooobooobo0oooogo
000000000000 ooooboooooooodOstring0 00 Qn
00 ArrayList O Arraylist<String>0 0000000000000

// 00000000000 Arraylist OO

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

// 00000

arrl.add("aaa"); arrl.add("bb"); arrl.add("cccc");

// 000000
String s = arrl.get(1l);

addO0U000000000D00O0get00D0O0O0ODOOO0OOODOOOODODODOO
ArrayList 000000000000 0000 ArraylistOD0OO000O0OOO
obooooooooouoboooooooobooooboooblavasgogn
gbooboobooboooboooobooboooobooooboooo

Arraylist<String> arrl = new Arraylist<>(Q);
Q4.10.1 Color DO OOODO ArrayList O colors 00O O OOOOONO

ArrayList 000000000000
O:

int,double 00 0000000000000 O0O0OO0O00OO0OODOOOOOOO

0000000000000000000000000ODOOO0 Integer,Double
ooooooo 0004103000 00000000000 OJava
000000000000000000000000000000

0000doonD |0oooooon
int Integer

char Character
double Double
boolean Boolean

goboboooobobooobobboobbboooobooobbbooooboo
gboboboobooboooobooobooon

gbooboobooboooboobooboobooboonoobooboon
goboobooboobbobobuooboobb int0000 Integerdd
gboooboooboobooboobooboobooboobooboong
gboooooboogoo



4.10. D0OODOODOOD oboobobobob -040 pa7

// 00000000000 ArrayList OO
ArrayList<Integer> arr2 = new ArraylList<>();
// 00000

arr2.add(123); arr2.add(456); arr2.add(789);
// 000000

int i = arr2.get(1);

Arraylist<String>0] int00 0O 000 addO 0O 0O OArrayList<Integer>[ [
String0 0000 get 000000000 0O0O0ODOOOOOODOODOOOOOO
ooon

ArrayList<String> arrl = new ArraylList<> ();
arrl.add(333); // 0000

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

String t = arr2.get(2); // 0000

gboooboooboobooboobbobooboobbobooobooon
goboobooboobbooboo

APID0O0000DOO0O00DOO0OODO0O0OD E0DOOODOOODDO
goo

java.util.ArrayList<E>0O 00O
public ArrayList()
ooo0doooooooa
public boolean add(E e)
O0ooooooooodooodedooooooOn
public E get(int index)
000000000000 DindexOOODOOOOOODODOO

gooboobogn

Q4.10.2 double DO OOOOO0OO0OO ArrayList 0 dsO DO OO0 OOOOODOO
ArrayList00000000O0O0O0MO0OO:double 00000000000
O:

ob 4103 0000ooooobooboooboon

00000000000 ArrayList00O 0000000 OmouseClickedd OO
000000000000 000O0paint0 000000000 DOOOOOOOO
0000000000000 oooooooooooo
0000oooboooooo 10000 boobooooboooooooooon
0000000000000 000000000000 ArrayListOQOQOQOd
oo

0 00 0O MouseDraw.java

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

public class MouseDraw extends JApplet implements MouseListener {
ArrayList<int[]> points;
@Override
public void init(Q) {
points = new ArrayList<>();
addMouselListener(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(pO[0], pO®[1], pl[0], pl[1]);

}

}
}

004104 0DOOO

HashMap O 0ob4104l0gpooo0o0000000o0o0onooon
O000int0000000000000String000000000000000
O00000000000000OHashMap 000 0000002000010
00000002000 0000000000000HashMap<String, Color>[
000000 String0000 Color 0000000000000 O0OOOODO
put 000000000 get0D00O00O0DODOO

java.util.HashMap<K,V>0O O 0O:
public HashMap()

00 HashMap O OGO OO QOO
public V put(K key, V value)
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O0000O0O0OvalvedOOOOODOOOOkeyOOOOOOOOOO
ooogd

public V get(Object key)
O0000D00O0OkeydOOOOODODOODOOODODOOO

Objectl java.lang.ObjectO OO OO JavaO OO OO OO OOOOOOOOO
0oodobDO0dooooobOooooooo

000U ColorName.javd

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/ 00O OO
hm = new HashMap<>();

hm.put("O", new Color(®xf7achc));
hm.put("O", new Color(0xedl1941));
hm.put("O", new Color(0x£26522));
hm.put("O", new Color(0®xf58£f98));
hm.put("O", new Color(®xaa2l116)); // O0O0OOO
input = new JTextField("OO", 8);
input.addActionListener(this);
setLayout (new FlowLayout());

add (input);

@Override
public void paint(Graphics g) {

String text = input.getText();
super.paint(g);
g.setFont(new Font(Font.SANS_SERIF, Font.BOLD, 64));
int i;
for (i=0; i<text.length(); i++) {
String ¢ = 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);
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public void actionPerformed(ActionEvent e) {
repaint();
}
}

04105 00000 java.util.LinkedList, java.util.ArrayDeque 000 00O
o0o00ooooooooooo

411 ODOOoGUIDODOOODDOOOODOOO

o0 4111 000 2000000000000000000

OO 0O 0O 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);

3

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

if (source == 1Btn) { // 1Btn0 0000
x-=10;

} else if (source == rBtn) { // rBtnOODOO0O
x+=10;

h

repaint();
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JooooooobD GuUlIoooooooo 200000000000000
O0000000 actionPerformed 10000 000O0OOOOOOOOOOO
0 ActionEvent 0O 00O getSourceU I O00DOOOOOOOOOOONO==0
0o0o0ooooooobooo0oooooooooooboooood

04112 00000ooOoO00oOoOoooooboooooooooooobooobooooo
U0O000000 Factorial.javalO O 453000000000 O00O0O0ODO
goooob

gboob20000000000000000000OODODODODOODO
uboooobobooboboboobooboboboooboboobong
gooboobooboooboobod

[& PFlow FE2—F: F2C.class |E|M|
FIlw b
L |32.0 Ed. 13K 0.0 ETT.

Ty FTREINELE.

000000000000000000x1.8+32

00000 o00000 320000 1000000 21200000

O000O0 String OO double O OOODOO0OOO0ODOODOOD
D0041L0 0 00 java.lang.Double O O O O

ugboboooboogoon

java.lang.Double [0 0 [I:
public static double parseDouble(String s)
00000 string0 0000000 O0OO00ODODOO doubledODOOODO

Integer.parseInt D0 000000 OOOdouble0 0 O0OO
O0O0O0OdoubledO String0 000000000000 DOO0OOOOO
000000030000000000000 000411200
oooo0ooooooooo

java.lang.String 0 OO :
public static String format(String format,
Object... args)
d0d0o0dbOooOOobOOooooooboo0boobOOobOobOobooooa

000000 PrintWrite0 000 printf0 000 O System.out.printf
0Do0dddoopooobOooo0o00d0o00dooooooooooooooao
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Q4113 strd000 StringD00O0O0"3. 4"000000O0OOOOOOOOO
000 314000 double OO OOO0OO0OOOO JavaOOOOOO
O:

Q4114 x000 doubleO OO OO 1.0/30000000000000000O
000 "e.33"000000 20000 string0O00OODOODOODOO JavadDO
oooo

O:

412 0OJ0O0OOO

OooGeuUIOOODOOODOOODO0OdifDelsed 00000 O0ODOODOOO
U000 getSource U0 U OO0 OO0O0O0OO0O0O0O0O0DOOODOOODOODOO
O,innerclass DO O00O00OO00OO0OO0O

00 4.12.1 UpDownButton.javaO O OO OO0 O0O00O0O0O00O0OO

O 0O 0O 0O UpDownButtonZ.java

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();
}
}

public class RightListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
x+=10;
repaint();
3
3

@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);
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}

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

Java0 OO 0000000000 DOOOOOOODOOD 000 412100
00000000000000000 CO000000000000000000
O00000LeftListener d RightListenerdJ O 0O O OactionPerformed [
00000000000000000000000000000000000n
00000 x000000000000000 repaint00000000000O
oooooo

0000000000000 000addActionlistner 0000000000
000000000000000000000000000000000000
0 getSource 00000000000 O0OOOOO

413 0O0O0OOO

ogooboobooboo0o0odaoo ooO 4.13.10 _

00041320 anonymous class0 0 0000000000000
0000000000000000000000000000000000

new JO0O00000O0O0OOOOOOO o) .

0000000088800 0000000000000000000000
poooooo|@EEEEEcooooo0000000{0 00000000
00000
00000000000000000 Actionlistener 1000000000
D00000000000000000000000000000000000
0000000000000 java.lang.Object 0000

00 4.13.1 UpDownButton.java [ OO OO O anonymous classd 0 00 00O
oooo

O 00 0O OUpDownButton3.java

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
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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();
3
s
rBtn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
x+=10;
repaint();
3
D;
setLayout (new FlowLayout());

add(1Btn); add(rBtn);
}

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

414 final 00000000 final

gooobooboobooboobuooboobuooboobooboon
ubboobuodobooobuoobboobobuooboooboobooon

gboooboooboobooboobooboooboobooboooboon
googboooboobooboobooboobooboobooboong
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gboooooboooooon

goboobooboobooboobooboobooboobooboon
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004141 D000 0O0OOOOOOOOOOOOOOOOO

O 00 0O FmalExample.javd
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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 c = 0;

@Override
public void init() {
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]);
}

1o
setLayout (new FlowLayout());

add(button) ;
}

gobbbooooooboooobooboooboooboooooogoD final
gobooboobooboobooooooobobooobooobbooboobooboon

final JButton button = new JButton("Push");

Java70000000000000000000000000000+4inal 00
oboDooooobobobOblJava80D “O000”final DOODOODOODO
googno

goboboobooo0booob0oobo0oboboOD final0DO00O0OODOO
ubooobooboobooboobooboobooobooboooboong
gbooboobooboobobooboooboo

U0000 colorsJ000000000O00ODfinal 000O0DOOOOOO
gbooobooobooboobbobbobooobooboobooboooboong
U finalOOOOODOO

Q4.14.2 Factorialjava 0 0 45300 000000000000 0O0O0ODOOO0O
gboobooboboobobobo

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

public class Factorial \{
@Override
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public void init() {
JTextField input = new JTextField("®", 8);
JLabel output = new JLabel("_._1");
input.addActionListener(’ \{
public void actionPerformed(ActionEvent e) {
// actionPerformed OO0 O OO0OOOOOOO

}
s
setLayout (new FlowLayout());
add(input); add(mew JLabel("O O OO "));
add(output); add(new JLabel("ODOO"));

}

// factorial DU UO0O0O0OOOOOO
}

0 4.14.3 MouseTest.java, KeyTestjavaO D0 000000000 OO0OO

415 0O0O0O0O

Java8 0 0 0O 0O ActionListener 0000000 0OOO0O0OOOOOOO
0000000000000 bO00Ob000ob00OobOOoOobDOOoODgd (lambda ex-
pression, A expression) 0 0 OO0 0OOO0OOOOOOONO O MouseListener U
Keylistener 0 0000000000 DOOOOOODOOOOODOMOI

OO0 4151 D00 0OUpbownButton.javaU DO OO ODOOOOOOODOOOO
gooooo

OO0 0O UpDownButton4.javd

import javax.swing.*;
import java.awt.*;
/* <applet code="UpDownButton4.class" width="200" height="70"> </applet> */

public class UpDownButton4 extends JApplet {
int x=20;

@Override
public void init() {
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(e -> {
x-=10;
repaint();
D;
rBtn.addActionListener(e -> {
x+=10;
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repaint();
};
setLayout (new FlowLayout());
add(1Btn); add(rBtn);
}

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

gboboboooboboooboboooobooobbooobboooooo
gbobgobooboooooboboooooobobobooobob 000
ubooooobod
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0 4.15.2 FinalExamplejava D00 000000000000

button.addActionListener(
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416 0000

0 4.16.1 JTextArea, JPanel, JCheckBox, JComboBox, JList, JTable, JTree O
o000 Gul0O000d0fd0000000oooooooooooooooooon
ooooono

04162 DU0DUODOOODOODOODOUODFlowLayoutd oo oGUIOO
gboogboobooboobooboobbobooboobooboong
Ubbo0obOd0Layout 0 0ooonoooooononOog

00000 DOO0OO00O0OO0O0O00D0O0D00OkeyTypeddO0ODO,mouseClicked
0000, actionPerformed O OO0, O00O0O00O00 OO interfaced,
MouseListener 0 J OO 0O0O,KeyListener 00O O OO0, ActionListener
0000000, this, MouseEvent [ 00 0, KeyEvent 0O [0 O, ActionEvent
000, add 0000, JButton OO 0O, JLabel OO O, JTextField OO O,
Integer.parselInt 0000, split 0000, DO0OOO, ArrayList OO O,
HashMap O 0O 0O, LinkedList OO O, ArrayDeque U 0 D00 OO0 QOO OOOO
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