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40 0000000 GUILO

gobooooboooobooboooobooboeuImoboooobooooooooo
googboooboobooboobuooboobooboobooboong
gbooboobooboboboobooboobooboobooboong
ubbooboobooboobboobooobobooobooo

gooeuiboboboobooooobooboooobooboobooboobbo
ubboobodgboobbooboobbooboobboan

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 JPanel
implements MouselListener { /* 2 */
private int x = 50, y = 20;

public MouseTest() {
setPreferredSize(new Dimension(150, 150));
addMouseListener(this); /* 3 */

}

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

}

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 paintComponent (Graphics g) {
super.paintComponent (g) ;
g.drawString ("HELLO_WORLD!", x, y);

3

// main 0000000000
}

gbooobooboobooboobooboobooboobooboobg
gbooaboban
gbooooobooobooonoog

e 1IIOOOOOOOOMO java.awt.event.*O import U000 /* 1
-.':/D

0boobob0ob0ob0ob0obO0bU0 imortd 00D ODODO

000000000 OmouseClicked0 0000000000 OOODOOODO

00O OMouseListener 0 00 000 41200 jmplement
0ooooo0oooooooom/* 2 */0

O0O0O0000000O addMouseListener(this) 0O 0O
O000OthisOOOOOOOOOOOOOO@ /% 3 */00 thi
0000000000000 b0000O0b000b00000o00oa
oooooo mouseClicked DO OO OOOMM

k

O
Oo0000o0oobooo0ooooooooooooooono
gotd/* 4 */0 mouseClicked 0 00O 0O O MouseEvent
000

O

e mouseClicked
ooooooo
ooooooo

O O O mousePressed,
mouseReleased, ouseEntered, mouseExitedd O O OO0 0O O OO

O
O
Mouselistener 0O O 0O O0O0O O O O 0O O O
m E
ogooooOooooooooooOm/* 5 */0

0000000000000 0000ooooooo x,yODoooooooono
mouseClicked 0000000 DO0ODOO0OOOOODOOOOODOOOODOODOODO
0o ooodoooboobooododddnOMouseEvent
0000 getX,getYU OO OOODOOOOOOOOO repaint0 000 oo
O000000Orepaint00JPanel 0000000 0O0ODOOOOOOOOO0O
000 paintComponent D 0 0000000 OOONO
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0000bO00bO OOobOooboOobOoOobOoOobOobooobooobooood
00do0doooDOdoooooododoooooboooooooooooog
000D0000oobooooobOo0oobooooobooooDoOm™mooog
ocoooooooooooon

0000000000 0000000000000O0OMouseTestO OO x,y
000000000000 0000000OMouseTest0 OO0 OOOOOOO
000000D0O0OJrPanel 0000 O0OO0OODOODODOODODODOOODOODOOx,yOO
O0000int0000oooooooooooooono

paintComponent 00 0 OO O mouseClicked D00 OOOO0OO x,yOOOO
0o00doOo0oOodbOoooodoooboooooooooooobooog
00000000000 DOODoOO00oo0DodDoOooDOooooooooog
oooooo

00000OO00bOO0o0bOoo0bOo0obOo0bOo0oOooooooooobooon
0000000000 00oOoOooooooondothello.javall i jOoOO0Od
0000000000000 DOooo2000000000000D00000O00d
oooooo

4.2 this

this0O0OODODOODODO0ODODOODOO0ODODOODOO0ODOD0O JavadOO0OOO
Ooboooobobbbsef000000DODODOOODOO
JavaO0OOO0OOOOOOOODODOOOOOODOOO

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

Uboobo0.0000b0bdb object OO UODOODODODODODOODO
gobooboooobbooobboobbboooobooobbboooon
goboobooboobooobobooob obooooobooboboooboobooon
OO0OthisOOOOOOODO

43 0OOOOOOO

0000000 Ointerface0 0000000000000 O0O0O0OOODOO0OO
000000000000000000000000000000000000
000000000000000000000000000000000 C++0
000000Javad 0000000000000 D000O0O0O0ODOOOOOOO
ooo 0ob43bnppooooo0o0oonooooooo
000000Javad0 0000000000000 O0O0O0OOO0OOOOOOOO
00000000000000000000000000000
MouseListener 000000000 0DOOO0OOOOOO

public interface Mouselistener {
public void mouseClicked(MouseEvent e);
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public void mousePressed(MouseEvent e);
public void mouseReleased(MouseEvent e);
public void mouseEntered(MouseEvent e);
public void mouseExited(MouseEvent e);

00000000000 MouseListenerJ OO 0O0OOODO O mouseClicked
0000000 bOo000o0bOoO000oDbOo0o0oo0@moooooboooooog
0000000000 oOO0oDo0oooODo0Doooom OboooOoooon
000O00bO0o0bOo0obobOooooobobobOooboooboooon

000dd0oO0boDoooooOOoO0O00ooooooooooooooon

DH0432l00o0000000000000OaddMouseListener
0000 MouseListener 0 000000000 ODOOOODODOOOODOOO
O MouseTest 0O OO MouseListener IO O0OO00O0OO0OOiInitOOOOO
00O addMouselListener(this) OO0 OOOQOQOO

Q431 FooOOOOODO JPanel DD OOODOOODO mouseClickedd OO OO
00ooooooooooooooboooooooooooooooooooo
O000000import 00O public class Foo extends JPanel 000 2000
gooo

O: public class Foo extends JPanel

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

0 433 §340 Othello.javaU O OO 0OO0OO0OD0OOOOODOOOOODOODO
gboogboooboobooboobuoobuoo-00-00-0-...00000
gboooood

0434 033600000 200000000000000O00DO euIOOO
gbooobooboobooboboobobbobbooboobooboong
geuliboboboboobooooon

44 0J000OO0OOoOoO

0000000000000 ooooog
0000 Moused KeyOOOOODOOOOODODO MouseTest.javaO OO O OO

00441 0000 DODOODO
Up),Down 0000000000000 0OO00O00OO0

0000 KeyTestava
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import javax.swing.¥*;
import java.awt.*;
import java.awt.event.*;

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

public KeyTest() {
setPreferredSize(new Dimension(150, 150));
setFocusable(true) ;
addKeyListener(this);

}

@Override

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

}

public void keyTyped(KeyEvent e) {
int k = e.getKeyChar();
if (k == 'u’) {

y -= 10;
} else if (k == ’d’) {
y += 10;
}
System.err.printf("key_=.%d%n", k);
repaint();

}
public void keyReleased(KeyEvent e) {}
public void keyPressed(KeyEvent e) {}

// main 0000000000
}

KeyListener 00 0O 0 OO OO keyPressed, keyReleased, keyTyped 0 3 00
O000oooooooonon keyPressed 00000000 OOOOOOODNO
keyReleased IO OO OODOO0OOODOO0OOOODOODOOOODOOOOOODOO
0000000000000 DO000D0DOO0d0 KeyEvent 0000 getKeyCode
000000000000 keyTyped O 0 keyPressed, keyReleased D 00O 0O O
00000o0o0oooooooooooobooooooooooooooog
O00O0OO0OKeyEvent OO OO getkeyChar OO OO0 OOOOODOOOODOO
Ddoooooooo@oooshftO00oOoOooOoO,“2”0dddooooa
A’ 0D0000o00oon)

Q442 BarJOOOOO JPanel OO UOODODODOOO keyTypedD OO DO DO OO
uboooboooboooboobooboobooboobooobooobooong
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00 Oimport 0 O public class Bar extends JPanel 00O 0O 20000000
0: public class Bar extends JPanel

0 443 KeyTest. javal OO DO O0OO0OO0OO0OO0DOOOODOOOOODODOOO
ooogno

0000000000000 DOO00D00O00D0DOO000O00OdKeyTest.javal
0000000000000 000000D0D000D0MO0Od: keyTyped OO
O0OkeyPressed0 00000000000
O0: http://docs.oracle.com/javase/jp/8/docs/api/java/awt/event/KeyEvent.
html

45 GUIOO

gooeuiboboobooooooboboooobooboobobooooo
gGuicoooooooogoog

O« (& m=osE - o X
& -

0) OiEFEI 1T,
HELLO WORLD!
ooogno ooboooooooa
0 ChangeColor. javall 0 Factorial. javal

0000000000000000000000000000000000
0000000000000 0000000000000000000000
mouseClicked O keyPressed 000 0000000000000 OODOOOO
000000000000000000000000 GUIODOODOO0O0O0000
oono 0ob4sibgopooOo0o0o0oO0oooooooao
000

000000000000 ActionEvent 0000 O0OOOOActionEvent
000000000000000000000000000000000000
000000000000000000000000000000000

ob 451 000ooooooooogooooonog

0 0O 0 O ChangeColor.javd

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

public class ChangeColor extends JPanel implements ActionListener {
private final Color[] cs = {Color.RED, Color.BLUE, Color.GREEN,
Color.ORANGE};
private int i = 0;
private JLabel label;
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public ChangeColor() {
JButton b = new JButton("Next");
b.addActionListener(this); /* 1 */
label = new JLabel ("HELLO_WORLD!");
label.setForeground(cs[i]);
setLayout (new FlowLayout()); /
add(b); add(label); /%

}

public void actionPerformed(ActionEvent e) {
i=(@+ 1) % cs.length;
label.setForeground(cs[i]);

}

// main 0000000000
}

000000 o000ooooboOlButten 000 000O0ODOOOOOOODODOO
0000000000000 o000oo000obo0oOo0ooOgnllabeldO OO
dododoooooooo GuioooooooooooooeuIoooooon
0000O0oooog  BEE4S2ppopgpoooooooom/* 3 %/0

ooooood/* 2 */0000add0000000O0OOOOOODOOOO0O0O
0000 FlowLayout D OO0 000000000 0O0OOOOOOOODO JPanel
000doobooo0o0oooodUD FlowLayout DO OO0 ooooooog
ooon

actionPerformed [ Dob4sigppooo00ono
0000000000000 ooo0bo0ooo0gdnOdn actionPerformed
0000000000 ooooooooo poooooooao
actionPerformed 0 00O OO0OOOOOO bO addActionListener (000
oooooooooooooodd /* 1 */0

000dooooooooooooo GUIDOO 1gooogoooooooo
actionPerformed0 0000000 ed000O0OO00OOOONO actionPerformed
0000000 oooobooD iddobo0o0obmoboooooDbog GuI
ood20000000000000010m

Q452 Baz0 00000 JPanel 00O OODODO OO actionPerformed O OO
0o00doO0oo00o0obO0ooDoo0ooooooooooooooooog
O 0 Oimport 00O public class Baz extends JPanel OO0 20000000
O : public class Baz extends JPanel

oo453 0000000000000 DO0O0bOO0O0oDOoOoDOODO

0000 Factoraliav
import javax.swing.¥*;
import java.awt.¥;
import java.awt.event.*;
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public class Factorial extends JPanel implements ActionListener {
private JTextField input;
private JLabel output;

public Factorial() {
setPreferredSize(new Dimension(300, 50));
input = new JTextField("0", 8);
output = new JLabel("__._.1");
input.addActionListener (this);
setLayout (new FlowLayout());
add(input); add(new JLabel("'OOOO™));
add(output); add(new JLabel("O OO ™));

}

private static int factorial(int n) { // factorial -- 00O 0O0O0O
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 !");
}
}

// main 0000000000

JTextFieldOOOODOODOODOODOODOODDO OStringO OO0
00000000 Ointd00 200000000

000000000 bOo0oo0oobO0oo0ooOOobOoOooooDobOoooonn
000000 DOO0o0o0Oo0oDoOooooD0oooDoDooooDooooog
actionPerformed 0 00000000000 OOODOOONO actionPerformed
000 inputO JTextFieldO OO OO getText OO O OOOOOODOODOO
ood

0000 outputd JLabel DO OO0 setText 0D ODOOO0OOODOOOONO
d00od0obO0o0bOooobOooooooooad

bob4s4igppooooo0oo00000000000

O Ojava.lang.Integer 0000000000 O0OOOO0O

java.lang.Integer 0 Q0 0O:
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public static int parseInt(String s)
0o00o0o0doooooOo ooooooooooooooooooan
O0ooooooooooo

0000000000000 facterial OO0 0OOO0OO0OO0OOOOODOOO
U00b0000Oreturnd 00000 COOODOOOODOO

gboog bogoboobog bog, ..o {
}

goboobooobboobboobboo0obbd public0bDOO0OOOO
gboboooobooboooocobobobobobobobob

Q454 str000 StringD O OO0O™123"000000000OO0OOOOO0O
OO0000000 123000 intO0000000000 JavaO0OO0OOO
O:

0455 0300 NgonjavaOOODOOOODOOOODOOODOOODOOO
oooooooon

46 Javal OO OO
tryl catchO O O
try 0000 catch (OO0 O0O) ODOOO »

gooooooon

000oooooooo,00b0oboboo000d0oogoooooooood
oo0oooooooooo,0oooooooooooooooooooooaa
00000000 catchO0 00000000 OODO0OOOOOOODODODOOO
0000000 00bO0O 000000 atch(O00 ODO)OOooo>oO0O4d
OcatchOOOOOOO0DO0DODO0ODODODO0O0O0OOO0ODO0OODOOOOOOOoooOon
00000 catchOOODODODOOODODOOOOODOOODOOOOOODODOOO
00ooooooooooooooboooooooooooooooooooa
0000000000000 ooooond tryDcatchO OO Ooooooo
JdddddddddddddgdoooodgUgUoUgOogg trydcatch
0o0ddddoooooooooooboooooooa

000000 “finally 0000700000 finally 00000000000
O000Ofinaly 0000000 DO0O0O0OD0OO0ODO0ODODOO0O catchODO
0o0oddoooooooooooooo

doooooooboOoO0on0oODOO ArithmeticExceptionO OO OO QO QOQOdd
0o0o0ooooooooooooooooooo
O O 0O O [IryCatchTest.javd
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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());
3
h
System.out.println("0O");
}
h

gboooobogoog

10 / -3 = -3

10 / -2 = -5

10 / -1 = -10

O000: java.lang.ArithmeticException: / by zero

10 /1 =10
10 /2 =5
10 /3 =3
a

ido0ob00oboobooob0bdlcatchO0OO0OOoOoooooooooOO
U00OtryDcatch OO OOODOOOOOOODOO

Q461 DD OUODOOOODOODOOODO

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 OO :," + e.toString());

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

O000: java.lang.ArithmeticException: / by zero
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ArithmeticException 0 00000000000 DOOOOOODOOOODODO
0000000000 java.langO O OO OO0OOOOO java.langO OO OO
0000000000000 import 00 00O0O0ODOODOO import 00O OONO
0o0oOOoOooogn

NullPointerException nll 000000000 0OOO0O
ogoooooao
NumberFormatException Integer.parseInt 0 00O

goboobooobboobooo

ArrayIndexOutOfBoundsException | 0O 000000000 OO0OO0ONO

null 0O noo4elinpnpoooon
D000 COO0OONILLOODOOOMm

O0000000000000000000 tryDcatchOODOOOOODOO
O0000D000000000000000 java.io.IOExceptionOO OO DOO

4.7 throw![
J00o0o0ooopoooogpooogg throwO OoooO
throw 0O ;

OO0 “07”00000Exception0 0000000 O0O00O0OOOOOOODODOO

oooooodd
O00ooooooododddmain0 000000 ODOOOOO0O argsO

O00doooOobOo000o0ooboobOoooooooooooooooooooa

00bOO00OO0oOO0oo0o0oo0boOO0bOobOOobOoooOobOobOoboOoooooaon

O000ooooooobooOObbreak0 00000000000

OO0 0O [IryCatchTestZ.java

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("OO." +m + "_O000");
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public static int foo(String arg) throws Exception {
int a = Integer.parselnt(arg);
if (a == 0) throw new Exception('zero");
return a;
3
3

000 “java TryCatchTest2 1 2 0 3 45 6°00000000000O000O
gbobobo3booboboouoooooboobooboobobobobon
oooo3,4,560000000

OO0 foolOOUODUODUODO tryUcatchOO OO OOOobOoOoOoOoOO
goobooboobogobboOthrowsJ 00000000 OD0O0OODOOODO
uboboooboobobooo,bobbooboooobooboooon

48 StringU 000 split0d 00O

00481 000000
oboboboboooobobobobooobobOobOGraph.javall OO
oo0

0000 GraphZiava

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

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

public Graph2() {
setPreferredSize(new Dimension(200, 200));
input = new JTextField("", 16);
input.addActionListener (this);
setLayout (new FlowLayout());
add(input);

3

@Override

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

for (i = 0; i < n; i++) {
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g.setColor(cs[i % 2]);
g.fillRect(®, i * scale + 30, is[i] * scale, scale);
3
}

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

is = new int[n];

int 1i;
for(i

=0; 1 <n; i++) {
is[i] =

Integer.parselnt(args[i]);

}

repaint();

// main 0000000000

00000000000000000000000000000 StringO O
00 noo4llnpoppoooooon

java.lang.String 0 0O O :

public String[] split(String regex)
O000000O0O0OO0OD0OD0OD0D0D0nO (regex) 00O0O0O0OOOOO
ood

000 Integer.parseInt 0000 0OOOOOOOOOOOOOOOOO
O actionPerformed 0000 00ODO0O0O0ODOOOOOOOODOODOOOOO
000000000000 0split0 000000000 oooooooa
oooooooooooooooo","ooooooooooooooooao
0D0000000000000 000 tib4sdpppooooood
0200000000000 000000000O0O00DOO0OOOO0oOOo0OaO
O0JavaOO0ODOOO0OO0OODOOOOO0OOAOjava.util.regex.Pattern OO0
00000000 0Ohttp://docs.oracle.com/javase/jp/8/docs/api/java/
util/regex/Pattern.htmlO 00000000

Q482 str000 String0 0000 "087-864-2000"0 00 00O O OOO0O
0000000’ 000000000 string0 000000 JavaOD0OOOGQO
O:

0483 0000000 OOOOOOO0O00O0OO0OooooooOoooooon
OGUIDODOD0O0O0O0O0O0O0OO0OMOO OO ArrayIndexOutOfBoundsException [
000OO00DO000D0O00DOn0O0DOODOOn-1O00D0O00O0OO0OODODOO
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(& 757 - O X & #h.. — O b4 (& 1. — O X
[18328702] | Il 12329707 | [18329709 |
1]
L I I T T T T 1
gee
g a
LI T T
LI T T T
g a
gogo goopoodg gooooggo

49 00000

new 0000000000000 D00DO00O0O0OO0DOO0OOODOOOOO
Dob4inpopoOoO00 n0 0int00000O000O00DOO
000int00000000000000000000000000CO000
0000000000 n0000000000000000O00000O0000
000000000000 0000000000000 nullODO0000000
ooo oob4920n0pppoooooooog
0000000000000int000000000000000
00000000000000000000000000new0 0000000
00000000000000000000000000000

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

goboboo=00000000000000000Db0000b0bO000bDDb0O0
god

Q491 UDJavalDUODOUODOOOOODOODODODOODODODODODOO
ugbbogooboodan

int[] arr;

if (x> 0) {
arr = { 1, 2, 3, 4 };
} else {
arr = { 5, 6, 7 };
}
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00492 0000000 “9:4512:35442700000000000000000
ugbooooboobooboo

000 0 AddTimeZ1ava

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

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

public AddTime2() {
setPreferredSize(new Dimension(180, 150));
input = new JTextField("1:23.4:56", 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/ 00000000000000000

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

if (t3[1]1 >=60) { // 00000000

t3[0]++;
t3[1] -= 60;
}
return t3; /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]) });
// addTime0 00 O0O00ODOOOO0OO0O0O0O0O0O0O0OOOODODODOO
// 000 GcOOOnO
}
output.setText(String.format ("%02d:%02d", t[0], t[1]));

}
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// main 0000000000

addTime 000000000000 DDO0O00O0DDODOO000 newdOC

O00Omalloc000000D00000000D0D00000OD0O0000OOOinit
000 t = addTime(t, ... )00000D00000D0O0000ODODOOO0OO
00000O0o0oOoOoon 000 49300 Garbage Collection, GCO O OO
O00D00000D00MCO0000D0 free0D0O0000DDO0O0O0OODO
O0000 GCOOODDODODODODDDDDDO00000000000Nooooo
0000000000000 000000oOon

410 0JO00OO0OOOOO

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

ArrayDeque 0 000 0000000000000 000410100
ooooO
ArrayList O Dob4102ipppoooon

0000000000000 o00o0b00b0o0b00bDO00D ddArrayList
0000000000000 ooooOoooobooooooooao
0000000000000 o0oooboo0oobooooOO0string000Qn
00 ArraylList 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);

add0 00000000000 O0getO0DODO0ODOODOODODOOODOO
ArrayLlist 000000000000 0000 ArraylistOD0O000O0OOO

oboooooooooooooooooobooooboooblavasgogn
gbooboobooboboobobooboobobooboooo

ArrayList<String> arrl = new ArrayList<>();
Q4.10.1 Color OO OODO ArrayList O colors OO0 OO0 OOOOOONO

ArraylList 000000000 0O00O0O
O:

int,double 00 0000000000000 OOO0OOOOODOOOOOOO

0000000000000000000000000O0OOO0 Integer,Double
ooooooo 0004103000 000000000000Java
000000000000000000000000000000
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00oOOo0ooo (ooooooo
int Integer

char Character
double Double
boolean Boolean

0o0o0oooooooobO00o000o0D0o0d0000o0o0oooOooooooon
Jo0ddooooooOoOoo0o0oooooom

0000000000000 0000000oooOooo000oooooooag
0000000000000 000000D0000 int0000 Integerd0O0O
0ddoooOoOo00d00dooooOo0dooooooooooooooooaa
oo0ooooooon

// 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 int0 0O 000 addO 0O 0O OArrayList<Integer>0 0
String0 0000 get0 00000000 0O0O0OOOOOOOOODODOOOOO
good

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

ArrayList<Integer> arr2 = new ArraylList<> ();
S£ring t = arr2.get(2); // 0000

gboooboooboobooboobbobooboobboboooboon
gbobooooboobooboobooobob

APID0OD0000DOO0O0ODO0OODO0O0OD E0CDhOOODbOOODDO
goo

java.util.ArrayList<E>0O 0O 0O:
public ArraylList()
goooooooooon
public boolean add(E e)
O00oooooooodooodedoooooOOO
public E get(int index)
0000000000000 indexO0O0O0OOOD0OOOOOO

gooboobogn

Q4.10.2 double OO0 DOO0OO0DO ArrayList 0 dsO000000O0D0OO0O
ArrayList00000000000MOOO:double0 0000000000
O:
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004103 0000000C0O0DOOODOOO

00000000000 ArrayListO00O 0000 OOO OmouseClicked OO
0000000000000 00dpaintComponent 10000 OO0OOOO0O
O0dooooooooooooooooooooooooooooooooo
0000oooooooooooooooo1ooboooooooooooooan
000000000 oo000ooooo0ooobobDO00dOdArrayLlist0 0000
oo

U 0O 0O 0O MouseDraw.javd

import java.awt.*;

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

public class MouseDraw extends JPanel implements MouselListener {
private ArraylList<int[]> points;

public MouseDraw() {
setPreferredSize(new Dimension(150, 150));
points = new ArraylList<>();
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 paintComponent (Graphics g) {
super.paintComponent (g) ;

int i, n = points.size();
for (1 = 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]);
h
3

// main 0000000000
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004104 OO0OO

HashMap [ 0ob404ipoooo0o00000o00o0oo0ononoon
0000int0000000000000String000000000000000
0000000000000000OHashMap 0 00000000 20000100
0dd0do0oob200000000000000000HashMap<String, Color>[
000000 String0 0000 ColorD 0000000 DOOO0OOODOOOO
O0put000000000get000OO0O0OODO

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

public HashMap()
00 HashMap OO OO QO OO

public V put(K key, V value)
O00000OvalveOOOOOOOOOOkeyDOOOOOOooOoO
googd

public V get(Object key)
O00000O00keyDOOOOOoOooooOoOoOOOOOO

Objectl java.lang.Object0 U000 JavaODO O OO OODOOODOOODOOO
ubboooboobooobboobooooboo

0000 ColorName.javd

import java.awt.¥;

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

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

public ColorName() {
setPreferredSize(new Dimension(250, 120));
// http://www.colordic.org/w/ OO 00
hm = new HashMap<>(Q);
hm.put("O", new Color(®xf7achc));
hm.put("O", new Color(0xedl1941));
hm.put("O", new Color(0x£f26522));
hm.put("O", new Color(0®xf58£f98));
hm.put("O", new Color(0xaa2116));
// 00000

input = new JTextField("OO", 8);
input.addActionListener (this);
setLayout (hew FlowLayout());

add (input);
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@Override
public void paintComponent (Graphics g) {
String text = input.getText();
super.paintComponent (g) ;
g.setFont(new Font("SansSerif", Font.BOLD, 64));
int i;
for (i = 0; i < text.length(); i++) {
String c = text.substring(i, i + 1);
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();

}

// main 0000000000

04105 00000 java.util.LinkedList, java.util.ArrayDeque O 0O OO
O0o0ooooooooood

411 ODOOGUIDOOOODDOOOObDOOO

o0 4111 000 2000000000000000000

U 0 0 0O [EefiRightButton.javd

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

public class LeftRightButton extends JPanel
implements ActionListener {
private int x = 20;
private JButton 1Btn, rBtn;

public LeftRightButton() {
setPreferredSize(new Dimension(200, 70));
1Btn = new JButton("Left");
rBtn = new JButton("Right");
1Btn.addActionListener(this);
rBtn.addActionListener(this);
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setLayout (hew FlowLayout());
add(1Btn); add(rBtn);
3

@Override

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

3

public void actionPerformed(ActionEvent e) {

Object source = e.getSource();

if (source == 1Btn) { // 1BtnO0 0000
x -= 10;

}

else if (source == rBtn) { // rBtnO OO OO
X += 10;

}

repaint();

// main 0000000000

000000000 GuIDOOoooDoOoOo200000000000000
O000O0O000 actionPerformed 0000 00000OO0OOOOOOOOOO
O ActionEvent 00O 00 getSourceU 00O 00OO0O0OOOOOOOOONO==0O
000OO00bO0o0oOoobobOoooo0o0obDoOoobooboooooa

04112 00000000 0O0OO0ODOO0ODOO0ODOOODOODOODOOD
U000 GUIODODODO0ODO0ODOO Factorial.javal OO 453000000000
gbooboboobobobm

gboob2000b00b00b00boo0oo0obooobobobOobooooo
goooobobooboboboobooboboboooboboobonbog
ugbbooobgdgboobobod

L BEELEE — O x
FEFL 100 g, 18K 3738 ETY,

obooboooooooda0000n0Ox1.8+32
gboboooobOob 320000 1000000 21200000
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0000 String OO double O 0ODOO0ODOOOO0ODOOODOD
0004110 000 java.lang.Double 0O O O O

ooooooooogg

java.lang.Double 00 0 I :
public static double parseDouble(String s)
00000 string0000000O0OO0OO0O0OODOO doubledOOOOO

Integer.parseInt 0000000000 Odoubled0 O O0OO
O0O0O0OdoubleDO String0 00 000000000000 O0ODODOOO
000000030000000000000 000411200
0000000000000

java.lang.String OO O:
public static String format(String format,
Object... args)
0d0dbOobOobOO0bOoooooobbOOobOobOobOobOobOoooa

000000 PrintWriteO0 000 printf 0000 O System.out.printf
0d0o0d0bO0doOoOoo0bOO0doDoooDoO00oDoooDOoooDoOooon

Q4113 str000 String0000O0"3.14"00000000000O0O00O0O00O
000 3.14000 double OO OOOOOO0OO0O JavaOOOOOO
0:

Q4114 x000 doubleDOOODO 1.0 / 300000000 0OOOOOODOO
000 "e.33"000000 20000 string00D0O0O00ODODOO0O JavaO O
oooo

a:

412 0O0O0OOO

gbooGcuIbOobooobobuoboobbUifUelseb0oobonoonog
Ubd getSourceJ O UOODOOOODOOOOODOOOOODOOODOODOODOO
00000000, mnerclass DOO00OO0O0OO0OOOO0OO

00 4.12.1 LeftRightButton.javaO OO OO0 O0O000O0O0O0OOO

0 00 0O EefiRightButtonZ.javd

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

public class LeftRightButton2 extends JPanel {
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private int x = 20;

public LeftRightButton2() {
setPreferredSize(new Dimension(200, 70));
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);

3

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

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

@Override

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

3

// main 0000000000

Java0 000000000000 OOOO0OOOOM 000 412100
00000000000000000 CcCO000000000000000000
O00000LeftListener d RightListenerdJ O O O OactionPerformed [
00000000000000000000000000000000000n
00000 x000000000000000 repaint00000000000O
oooooo

0000000000000 000addActionlistner 0000000000
000000000000000000000000000000000000
0 getSource 00000000000 O0OOODOO



oboooooooogd -040 p24 040 0OO0OOO0OOOGUIOO

413 0O0O0OOO

ooobooboboobaob oD 41310 ,

D00 41320 anonymous class0 0 0000000000000
D00000000D0000D0000D0000D000000000oooo

new DO OO0 0OOOOOOODOOOO <o)y {
ubooobooboooboooo

00000000 OD00bOO00 DOo0ooooOoOooooboOoooooog
0000000 o0ooooObO Ooooboooooooo{0 yoooooooao
oooono

00000000000 000000 ActionListenerJ OO0 OOOOOOO
doo0ddoDoOdodooOOddoDoOddobOodoDbogdoouooooooooo
0000000000000 java.lang.Objectd O OO

00O 4.13.1 LeftRightButton.java [ 0 0O 0O O O O anonymous classt] O 00 O O
oooooo

0O O 0O 0O LCettRighiButton3.javd

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

public class LeftRightButton3 extends JPanel {
private int x = 20;

public LeftRightButton3() {
setPreferredSize(new Dimension(200, 70));
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
x -= 10;
repaint();
3
DK

rBtn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
X += 10;
repaint();
3

s
setLayout (new FlowLayout());

add(1Btn); add(rBtn);
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@Override

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

3

// main 0000000000

414 final DO O 0OOOO0O final

gbodboobuooboogbooboobuoobuoobooboooboon
ubboobooboboobooboooboooboooooboooboooon

goboobooobooboobuoobooboobooboobooboon
gboobooboobooboobbooboobooboobooboondgd
gboooboboopobobboboboobooboobooobooboboong
goooobogoon

gbodboobuoobouogboobooboobooboobooobaon
uboobooooboboboboobomoboobooboobooboobonog
oboooooooom

U0 4141 D000 0O0OO0O0OO0OOOOOOOOOOOOO

OO 0O 0O FmalExample.javd

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

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

public FinalExample() {
setPreferredSize(new Dimension(200, 70));
JButton button = new JButton("Push");
button.setForeground(colors([c]);
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
c = (c + 1) % colors.length;
button.setForeground(colors[c]);
b
)2
setLayout (new FlowLayout());
add (button) ;
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// main 0000000000

gobobo0ooooobooooboobobooobo0oobbooobobobo0ODn final
gbobooooboboboobooboobobooboobobooooon

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

Java7 0000000000000 0O00O0O0O0O0O0O0O0O0OD0O0ODOOfinaldO
UooobooboobobobodbDJava800 “0000final 0O00OO0O0OODODO
finalJOOOODOODOODODOODODOODODOODODOD

OooooooooooobbooooboboouoD finalO0OO0ODOO
gbooboobobbooboobuooboobooboobooboong
gboooobooboobboobooooboo

U0000 colors000000000000Dfinal 0000DOOOODOO
gboogboobboobobobbobuoobooboobooboooboong
O finalODOOO0OODOODO

Q4.14.2 Factorial.java 0 0O 45300 000000000 00OO0O0OOODOOO
ugbooobogboobobod

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

public class Factorial] \{
@Override
public Factorial() {
setPreferredSize(new Dimension(300, 50));
JTextField input = new JTextField("0", 8);
JLabel output = new JLabel("._..1");
input.addActionListener(’ \{
public void actionPerformed(ActionEvent e) {
// actionPerformed OO0 O O0OOOOOOO
3
s
setLayout (new FlowLayout());
add(input); add(new JLabel("'OOOO™));
add(output); add(new JLabel("O OO "));
}

// factorial, main OO0 UO0OO0OOOODO
}

0 4.14.3 MouseTest.java, KeyTestjavaO DO 000000000 OQOOO
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415 0O0O0OO

Java8 0 0 0O OActionlistener 0000000 0OOOODOODODOOODOO
000000000000 DoODoOODObOO0O0D0DOObObO0O0000 (Jambda ex-
pression, Aexpression) D 0 00000000 0OO0OOO0OOOOOOOOOOOO
[0 MouseListener [ KeyListener 1 J 0000 200000000000000O0
oooamm

00 4151 000 0OLeftRightButton.java0 OO0 OO0 O0O0O00O0O0OO
googoobon

0 00 0O EefiRightButton4.javd

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

public class LeftRightButton4 extends JPanel {
private int x = 20;

public LeftRightButton4() {
setPreferredSize(new Dimension(200, 70));
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(e -> {
x -= 10;
repaint();
};
rBtn.addActionListener(e -> {
X += 10;
repaint();
9N
setLayout (new FlowLayout());
add(1Btn); add(rBtn);
}

@Override

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

}

// main 0000000000

gbobobooobobooooboboooobooobobooobbboooooboo
gobooobooobboobbooobooobbooobog 000
obooooood

e (U, 00,,0,00,, ..., 0,00,,0->{00000 %
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gboooboboobooabooon

e (OO, OO,, ..., 00,0 —>{000DOO 3}
gbbooboboobuoobbooboobooon

e U0 > { 0O0O0OOO 3}

obobobobobobobooobooooobboo0l recurn00000ODO
gooooooooo{0iI00 return0 000000, 000000000000
obooobooboobooboboobooobooo

e (0, OO,,0,0004,,...,0,00, -0
e (OO, O00,, ..., 00,0 —> 0O
e 10 > 01

Q4.15.2 00 4.14.1 0 FinalExamplejava D00 000000000000

button.addActionListener(

)

04153 §41100b0dpoooboeuiooboooooooobooooogoo
ooo

416 0000

0O 4.16.1 JTextArea, JCheckBox, JComboBox, JList, JTable, JTree OO OO O
guldd0o00oO0oO0o0oooooo0oDOooLO0oLO0ooOooobOoOoOooOoOoUOobo
ooo

O416e2 DUODDODOOODOOOUOODODOFlowLayoutO OO ooooGuUIOO
gbooobooobooboobooboobboboooboobooboong
Ub0bo0b0O0Layout 00 ogonooooooonDd

00000 DOO0O0O0OO0OO0O0O00D0O0D00OkeyTypeddO0ODO,mouseClicked
0000, actionPerformed O OO0, O00O00O00 OO interfacel,
MouseListener 0 0 OO O0O0O,KeyListener 00O O OO0, ActionListener
0000000, this, MouseEvent [ 0 O, KeyEvent 0O [0 O, ActionEvent
000, add 0000, JButton O OO, JLabel OO O, JTextField OO O,
Integer.parselnt 0000, split 0000, D O00OOO, ArrayList OO O,
HashMap 0 O 0O, LinkedList O O O, ArrayDeque D 0 OO0 O OOO0OO0OOO
ooodoooon



