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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
ooodoooooooooodddimportd0 000000

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
e mouseClicked
O

O
gbooboooobooboboobooboboobon
ooooooon
0

[ /* 4 */0 mouseClicked 0 0O 0O 0O O MouseEvent
ooooooo O

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

00000000000 00doonddpaintComponent O OO0OOOO0O
0o00ooooooboboooooooooooooo
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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
JavaO0OO0OOOOOOOO0ODOOOOOOODOOOOOOO

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:

0433 0000000000DO00OO0OO0O00ODO0O0O0ODO0O0MOO0DbO0OD
gboooobooboobboobooboboooboobooooboon

U434 §3300 3360000020000 000000000DO0O0DOO GUI
gboogboobuogbuooboobuoobobbooboobooboondg
goooGeuioboboboboboobobobooooooo

OUoobooooboboooooooblexledOboooooooooooon
ugboooobodo

0 435 §340 oOthello.javaU O OO OO0OOO0OOOOODOOOOODOODO
gboogobooboobooboobuooboo-00-00-0-...00000
gboooood

44 0J000OO0OOOOO

0000000000000 ooboooooooooag
0000 Mouse KeyU OO OOOOOODODODO MouseTest.javaO OO oo
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00441 0000 00O0ODOO
Up),DOown) D00 O00000000O00000000

0000 KeyTestiavd

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 -= 16;
} 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 00 OO0 OO keyPressed, keyReleased, keyTyped 0 3 00
O000oooooooonon keyPressed 00000000 0OOOOOOODNO
keyReleased O 0O O0O0OOOO0DOOOO0DOOOOOOODOOODOOODODOO
0000000000000 DO000D0DOO0d KeyEvent 0000 getKeyCode
000000000000 keyTyped U U keyPressed, keyReleased I 1 00 0 O
00000o0o0oooooooooooobooooooooooooooog
O000O0OKeyEvent OO OO getkeyChar OO OO0 OOO0OOODOOOODOO
0dodooooooOo@oooshftO00ooooOoO,“”>0dddooooa
A’ 0D0000ooon)
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Q442 BarOOOOO0O JPanel OO O OOOODOO keyTypedO OO OO OO
000000000000 oooboobOoobOoobooobooonooonog
00 Oimport 0 O public class Bar extends JPanel 00O 0O 20000000
0: public class Bar extends JPanel

0 443 KeyTest.javaOU O OO OO OODODO0DO0OOOODOOOOOOOOGOO
oooono

00000000000 000000000000000U0dKeyTest.javal
0000ooooooooooooodddoooomoOn: keyTyped O O
O0OkeyPressed 000000000000
O0: http://docs.oracle.com/javase/jp/8/docs/api/java/awt/event/KeyEvent.
html

45 GUIOO

gooGuibobooboooooobooboboooooboobobooooog
gGuiooooooooogog

o« BEVES - o x
G -

0 oiE®IE 1T,
HELLO WORLD!
ooodo dopooooooood
0 ChangeColor. javall 00 Factorial. javall

00000000 00ooooooooooooooboooooooooon
0dddoooDo0d0d0oooDodoooooDoooDoOogoooooDOoOogon
mouseClicked d keyPressed D 00000000 0OOOO0OOOOOOOOO
0000000 0DOOO000ooobOoooooDbO GuiIooooooood
ooag Doo4sinpooooo00000oooooog
ood

000000000000 ActionEvent 00O 0O OONOOOActionEvent
00000000000 oooooooobooboooooooooooog
000d0obOo0bOooobOoooOoobobOooooooDoboOooboOon

ob 451 00000ooooooooooogoog

OO 0O 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;
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private JLabel label;

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
}

00000000 00bO00DJutton0 0000000 DOOODOOODOOOO
0000000000000 000000D000000000OJLabel0ODOO
00000000000 GuiIobooooooooboooeuUIooooOoon
Doooooooog  BEE4s2lppgpooooooom/* 3 %/0

oooooooy/+* 2 */0000add0 000000000 OOOOOCOOOOO
0000 FlowLayout 0000000000 0O0OO0ODOOOOODODODO JPanel
00000000000 DO00000 FlowLayoutOOOOOOGQOOQOOODOO
good

actionPerformed [J nob4ssipppoooooono
0000o000o0oooo0oooo0Oo00o0b00000000actionPerformed
00000000 ooDoO0oodooDOoooOooooo pooooooogd
actionPerformed 0 00000 OOODOOO bO addActionListener [0 [0
dooooooooooooodm/* 1 */0

000d0DOO00oodooOOoooeuUIdDDO 10oDodooDoooooon
actionPerformed 0 0000000 ed000O0O0O0OOONO actionPerformed
0000O0oOO0ooDOoooO00ooibdboooooDo0mOooooooooo GUl
doo0220000000000000001

Q452 Baz0 00000 JPanel 00O OOODO OO actionPerformed O OO
0o00oOO0ooOOooO0ob0ooOOoo0oooboOoboOooooooooooag
OO0 Odimport OO public class Baz extends JPanel 00O 20000000
[0: public class Baz extends JPanel

00453 0000000000000 DO0O0OO0OO0ODOODOObnO

0000 Factorial.javd


Programs/Factorial.java

oboooooooon0 -040 p8 040 0OO0OOO0OOOGUIOO

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

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 ™));

3

private static int factorial(int n) { // factorial -- 00000
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
}

// main O 000000000

JTextField OO OOOOOOOODDOOOOOOOODDO OStringd OO0
00000000 0DintO000 200000000

0000000000 bOo0ooboOobOoo0ooOobOoOooooDOoboooonn
000000 DOO0o0ooOo0ooDoOooooD0oooDoDooooDooooogd
actionPerformed 1 00000000000 OOOOODODO actionPerformed
000 inputO JTextFieldO O OODO getText OO O OOOOOODOOODOO
ood

0000 outputd JLabel OO OO0 setText 00D OOOO0OOODOOOODO
do0ooobOooboooobOooooooooan
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nob4s4lnopoooooo0o0ooooooooon
0O Ojava.lang.Integer 000000 OO0OOOOOOOO

java.lang.Integer 0 0O:

public static int parseInt(String s)
O00O00oooooo ooooooooooboooooooo
oo0o00oooobooooo

O000000000000 factorial OO0 0OOOOOOOOOODOO
U0Db00D00recurn000000 COODOODODOODO

o000 bobobobobo oog,...b {
}

gboboboboboboboooboboobobOpublicOOODODODO
gbobooboobobooboocoboboboboboboboo

Q454 str000 String0 000 O0"123"00000OOOOOOOOOO0O0O
00000000 123000 intO0000000000 JavaO0OOO0O0OO
O:

0455 0300 NgonjavalOODOOOODOOOODOOODOOODOOO
ogbooboobogn

4.6 JavalO O UOOO

tryl catchO 0O O
try 0000 catch (OO0 O0O) ODOOO 5

000000000

00000000000,00000000000000000000000
000000000000 ,0000000000000000000000
000000000catch 0000000000000 00000000000
D0000000000000,000000(catch (0OOOO0)0000]
00000catch 00000000000 000000000000000
0000000000000 catchD00D00DD0“00”0000000
00000000000000000000000000000000 0 Java
70000000070 “”000000000000000000000
(catch (00D, | D00, | ... | 000, 00)0000J0000 catch
000000000000 ,O00O0,,...,000,00000000000000
000000000000000000000000000000000000
D00000000000000 trylecatch0 00000000 000000




ooooooooog -040 p.10 040 0OO0OOO0OOOGUIOO

0000oooooooooooo00dddooodd tryDecatchOOQOQOad
Oo0odoooooooooooooon

googgo [finally’D 0 D[]]D O0004finally0000000000O0O
O000OOfinaly OO DO0O0ODOO0O0OOOO0OODOOODODOO catchD OO
Oo0odoooooooooooooon

J0ogoonooooDoO0Ob0O0DD ArithmeticExceptionO OO OO QOGO QOOd
00doooooooboooooooooon
0 0O 0O 0O [MryCaichTest.javq

public class TryCatchTest {
public static void main(String[] args) {
int i;
for (i = -3; 1 <= 3; i++) {
try {
System.out.printf("10./.%d =.%d%n", i, 10 / i);
} catch (ArithmeticException e) {
System.out.println("O OO :." + e.toString());

}
}
System.out.println("0O");
3
3
oo0ooooooooag
10 / -3 = -3
10 / -2 = -5
10 / -1 = -10
O000: java.lang.ArithmeticException: / by zero
10 /1 =10
10 /2=5
10 /3 =3
O

ijdo0obooboobooobbbdlcatchOOOooooooooooooO
U00tryDcatchOOODOOOODOODOODOODO

Q461 UDUODUODODODODODOD

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());

}

System.out.println("0O");
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O:

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

000 : java.lang.ArithmeticException: / by zero

ArithmeticException 000000000000 DOOOOOODOOOOODO
0000000000 java.langOO OO OO0OOOOO java.langO OO OO
0000000000000 import D0 OOOOOOOOO import OO O OO
oo0ooooogn

NullPointerException nlll 0000000000000
ooooooo
NumberFormatException Integer.parselnt 0 00O

gbobodgboobbodgbood

ArrayIndexOutOfBoundsException | DO 000000000 OO0OO0ONO

null 0O noo4elinpnpoooon
D000 COO0OONLLOODOOO0Mm

O0000000000000000000 tryDcatchOODOOOOODOO
O0000D000000000000000 java.io.IOExceptionOO OO DOO

4.7 throw(
00000000000 b000b000n throwd OOOOO
throw O ;

OO0 “07”00000Exception0 0000000 O0O0OOOOOOOOOOO0O
gooooon

000000000000 dddmain0000000ODOOOOO0O argsO
00oooooooooooooboooooooooooo oooooooa
00o00oooooooooooboooonoooobDoooooooooooooo
00000oooooooooOdObbreak 000000000000
0 0O 0O 0O [MryCaichTestZ.javq

public class TryCatchTest2 {
public static void main(String[] args) {
int i, m = 1;
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try {

for (i = 0; i < args.length; i++) {

m *= foo(args[i]);

3
} catch (Exception e) {

m=0;
b
System.out.println("OO." +m + "O000");

}

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

}

000 “java TryCatchTest2 1 2 0 3 45 6°00000000000O00O0O
gbobobo3booboboooooooobooboobooboboboboo
oooo3,4,560000000

U0 fooOlUOOUDUODUODO tryUcatchOOOODOODOODLOOOODLOOO
ooobooboobooobboOthrowsJ 0O O0O00OO0O00OO0O0ODOO0ODOOODO
uboobooobooboboobo,bobboobooobooooooon

48 String0 000 split0O0 OO0

00481 000000
gboboboboooooboboboobooobobOobUdGraph.javall OO
oon

0000 GraphZ.javd

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);
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}

@Override

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

for (4 = 0; 1 < n; i++) {
g.setColor(cs[i % 2]1);
g.fillRect(®, i * scale + 30, is[i] * scale, scale);
}
}

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

int i;
for(i

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

Integer.parselnt(args[i]);

}

repaint();

// main 0000000000

00000000000000000000000000000 Stringd 0O
00 oo 4linpoppoooooon

java.lang.String OO O:

public String[] split(String regex)
O0000000000000000 (regex) 0000000000
o0oad

000 Integer.parseInt 0000 0OOOOOOOOOOOOOOOOO
O actionPerformed O 000000000 ODODOOOOODOOOODOOOO
0000000000 00dsplitd000D00O0ODOO0ODODODOOOd
0oo0oobooOooooobooooo","00bo0bo0o0obo0ooooboooog
0D0000000000000 000 Dib4sppopooooood
0200000000000 000000DO0000DO0OODOODOOODOOOd
O0JavalOOOOOOO0OOOOOOOOOAOjava.util.regex.Pattern OO0
00000000 Ohttp://docs.oracle.com/javase/jp/8/docs/api/java/
util/regex/Pattern.htmlO 00000000

Q482 str000 String0 000 0O "087-864-2015"0 0000 00OO0O0O
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doooooo’-0o0o0o0o0b0d.string 000000 JavaO OO QOO
0:

0483 000 000O0O0OOOODODODOO0O0OO0O0OOOOOoOoOoOODDOOOOn
OGUIDOOD0O0O0O0O0O0O0OOMO OO ArrayIndexOutOfBoundsException [
000000000000 DOn00OO0DOOO0DOn-100D000DO0O0ODODOO

(& 757 — O ® & Fh.. — O p (& 7. — O *
[18328702 | [l 18329702 | Il 18329702 |
g
LI T T T
gae
g e
LI T T T
geepgapege
g a
ooono oooooao oooooooo

49 0O0ODOOO

new 000000000000 DO0OO0DO0DOOODOOOOODOOODODO
DobainOoOoOo00 n0d 0int00000000000O0
000int000000000000000000O00000O000CO000
0000000000 n0000000000D000000000000000
000000000000 0000000000000 nullDO00000000
ooo 0004920 pppooooooooag
0000000000000int000000000000000
00000000000000000000000000OnewdDOOOO00OO
00000000000000000000000000000

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

ooooo=000 {1, 7, 4, 10}00000000O00O0OOOOOOOODOODO
gboooobogoo

Q491 UD Javal D ODUODOOOOODOODODODLDOODODODODODODOO
goooobogn

int[] arr;

if (x> 0) {

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

arr = { 5, 6, 7 };
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00492 000O0O0OD0O0O “9:4512:3544270 000000000000 DO0O0ODO
ugbbogobogboobo

0000 AdTimeZavE

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

if (t3[1]1 >=60) { //00000OODOO

t3[0]++;
t3[1] -= 60;
}
return t3; // 000000000

}

public void actionPerformed(ActionEvent e) {
String[] args = iHPUt-getTEXt().Sp]_it("\\5+");

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

Integer.parseInt(stime[1]) });
// addTime 000000000000 OOOOOOOOOOOOO
// 000 gecOOOonO

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

// main 0000000000

addTime 0 000000000000 DO0OO000O0DDOODO0000 newDOC

O00Omalloc0 0000000000000 0000D00O0D00O0DO0ODinit
000 t = addTime(t, ... )OOOO0OOO0OO0OO0OOO0OD0O0O0000000000O
00000O00DOoOon 000 49300 Garbage Collection, GCO 0O 0 O
D00D00000DO0MCOO0000D0 freeDDDO0000DDOO0O0OOO
D0000 GCOOO0O0OD0O00D00O00000000000O0onoooooon
000000000000000000000

410 0JO0OO0OODOOO

OO0000OgenericclassOO0 00000000000 OODOODODOOOIDKS.0O
0000000000000 O00000O000 ArrayList, HashMap, LinkedList,

ArrayDeque 000000000000 O0OOOO 000 410100
ooooo
ArrayList O 0ob41020pnpoooon

0MO0000000000000000000000O0O0D000OIArrayList
ddooddobooobooobooooo@ooobooobooobooooooon
O000000d00doodoooooooooooooognostring OO0
00 ArrayList O ArraylList<String>0 00000000000 0OO

// 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(l);

addO0000000000D00O0get00D00O0ODO0OO0OOODOOOOODODLODOO
ArrayList 000000000000 0000 ArraylistOD0O00O0O0OOO
gboogobooboobobuoobooboboobboobobdlavagoong
ubbooobooboboobbodoboobboobooboo

ArrayList<String> arrl = new Arraylist<>(Q);
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Q4.10.1 Color 0D O OOODO ArrayList O colors0 000 O0O0O0OODOO
ArrayList 000000000 OOO
0:

int, double 0000000000000 O0DODOOOOODODOOOOO
0000000000000 0000000000000MO00o0o0o0on
0000000000000 000000 Integer, Double D000 OODO
Dob413igNoo0000000000Javad 00000
000000000000000000000000

0o0oOOoooOo (ooooooo
int Integer

char Character
double Double
boolean Boolean

U0000000000000D0000OO byte, short, long, floatD O OO OO
vboboooobooooooooooooooooooooooooboooo

gbooboobooboooboobooboobooboobooobgoon
goboobooboobboobdo0oboonbb int0000 Integerd
gbooobogooobobooooobogobobobooooooboooooDoon
uboobooboogoo

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

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

int i = arr2.get(1);

ArrayList<String>0 int0 OO0 00 addO 0O 0O OArrayList<Integer>[ 0
String0 0000 get0 00000000 0O0O0OOOOOOOOODOOOOOO
oood

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

ArrayList<Integer> arr2 = new ArraylList<> ();
S%ring t = arr2.get(2); // O0O0OO

gbooobooobooobooboobbobooboobboboooboon
gbooboobooboobobooboo

APID0OD0000DOO0O0ODOO0OODOO0O0OD E0DOOODOOODDO
agoo

java.util.ArrayList<E>0O 0O 0O:
public ArrayList()
O0oo0oooooooo
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public boolean add(E e)
Odo0ooooooooooooodedoooooOog
public E get(int index)
000000000 DO00D0indexODOOODOOODOOODOO

oooooooon

Q4.10.2 double DO OOOOO0O0OO0 ArrayList 0 dsO0ODODOOOOOODOO
ArrayList0 0000000000 OOO: double0O000OOOOOO0OO
0:

O04103 0000000O0O0ODOODOOO

00000000000 ArrayList00 0000 OO0 OmouseClicked D00
00000ooboboboDo0000dOdddpaintComponent 10 OO0 OOOOOOO0O
000do0o0ooooooooooooooooooooooooooooooo
0dooooooooooooooooo 1oooooooooooooooa
0000000000000 oboo0o0o00b0D00d0dArrayLlist0 0000
oo

U 000 MouseDraw.javd

import java.awt.*;

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

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

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

// main 0000000000

0ol 4104 OODOO

HashMap O oob410400gpoo0O00000000o0oonoon
0000int0000000000000String000000000000000
0000000000000000OHashMap 0 OO0 OO0OO0O0 20000100
000000200000000000000000HashMap<String, Color>[
000000 String0 0000 Color000000000OOOOODODOOO
O0put00000000DO0get000OOODOODO

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

public HashMap()
00 HashMap O OO OO OO

public V put(K key, V value)
O0000D0OvalvedOOOOOO0OODOkeyOOOOOOOOOO
ooogd

public V get(Object key)
O0000D00O0OkeydOOOOODODOODOOODODOOO

Objectd java.lang.Object00 000 JavaD DO O ODOOO0DOOOOOOO0O
00000000000000000000

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/ O OO0
hm = new HashMap<>(Q);
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hm.put("O", new Color(®xf7achc));
hm.put("O", new Color(0xed1941));
hm.put("O", new Color(0x£26522));
hm.put("O", new Color(0®xf58£f98));
hm.put("O", new Color(0xaa2116));
// 00000

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

3

@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(Q); i++) {
String ¢ = 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);
h
}

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

}

// main 0000000000

0 4.10.5 00000 java.util.LinkedList, java.util.ArrayDeque 00 0 00O
0do0odoboooooooaon

411 000 GUIODOOOOOOOOODOOO

U0 4111 000 2000000000000000O0O00OO

0 0O 0 0O CefiRightButton.javd

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


Programs/LeftRightButton.java

4.11. JO0OoGUIOOOOO0O0oOOooOoDOoOOO000oo00oog -040 p21

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.addActionlListener(this);
rBtn.addActionListener(this);
setLayout (new 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) { // 1Btn0 0000
x -= 10;

}

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

}

repaint();

// main 0000000000

Oooooooono Gguloooooooo 2000000000000 oad
O000O0000 actionPerformed 00000 0000O0O0OOOOOOOOO
O ActionEvent 00O 00O getSourceU 00 0O0O0OOO0OOOOOOOOOO==0O
00doooooooooodooooooooooooooood

04112 000000 0bOO00bO0obDO0o0oboooboooboobOoobooo
000 GeUIODDO0000000 Factorial.javal OO 453000000000
uboboobooboboonoid

gboob2000b0b0obobooooooboooboboboboboDooog
goboooobobooobooboobooboobooooobobooobooon
gbboobooboooboobod
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L EEEUEE — O *
P (100 Eid. 18K (378 BT,

O000o00ooo0o0o8000000x1.8+32

00000 o0000 320000 1000000 21200000

O0oad String O O double 0O Oo0o0oo0oooooooooaodn
0004110 0 00 java.lang.Double O O O O

gbooooobogooon

java.lang.Double O O OJ:
public static double parseDouble(String s)
00000 string0 0000000000000 doubledOOOO

Integer.parseInt 00000000 OOdoubledd OO0
O00000OdoubledO String0 00 000000000000O0O0O0O0OO
000000030000000000000 000411200
0000000000000

java.lang.String O 0O O:
public static String format(String format,
Object... args)
J0d0O0bOO0oO0ooo0ooDooooobDOoobOOobOOooOooDooooa

000000 PrintWrited 000 printf 0000 O System.out.printf [
00ddooboooOoOoo00dddoodoooooooooooooooo

Q4113 strJ00 String0 0 0O0OO0"3.4"000000O0000O0OOOOO
000 3.14000 double O OOOOOOO0OOO JavaOOOOOO
O:

Q4.114 x0O0O0O doubleDOOODO 1.0 / 300000000 0OOOOOODOO
oo0 "e.33"000000 20000 string0O0O0OODODOOO Javal O
oooo

a:

412 OO0O0OO

gooGeuiIDoobooooooboobDUbiffelsedl D0 00oboooog
000 getSource J OO O0O0DO0O0ODO0O0ODOOODOOOODOOODOOODOODO
U00000000,mnerclassd DO0O00O00O0O0O0OO0OO

00 4.12.1 LeftRightButton.javaO OO0 OO0 000000 OOoOO
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0 00 0O EefiRightButtonZ.javd

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

public class LeftRightButton2 extends JPanel {
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);

}

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);

}

// main 0000000000

Jawa000000000000000O0O0O0O0OOOM 000 412100
0000000000000 0000 cCO000000000000000000
000000 LeftListener d RightListenerd O O O O OactionPerformed O
000000000000000000000000000000000000
00000 x000000000000000 repaint000000000O00OO
oooooo
0000000000000000addActionlistner0000000000
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boobuooboobouooboobuooboobooboobooboong
O getSource U ODODOO0ODOOOODOOODOOO

413 0O0O0OOO

gooooboboboo0ddaoo obO 4.13.10 ,

D00 41320 anonymous class0 0 0000000000000
0000000000000000000000000000000000

new DO000000O00O0O0O0O0OO0O0 c@o)y {
oooooooooooon

gbobooobo bobobo bobooobobooboboobobooon
gbobobooo ooboob bboboooobobo{0yooooboobg
oooon

O0000000000000000 ActionListenerJJOOO0OODOOO
gbobodobobgoobboobboobboobboooooooobooooooboo
Ub00000000000 java.lang.ObjectJ O OO

00 4.13.1 LeftRightButton.java O 0 0O O 0O O O anonymous classd 0 0 O O
oooooo

0O 00O 0O [CettRightButton3.java

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
s

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

B
setLayout (new FlowLayout());

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

@Override

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

}

// main 0000000000

414 final OO O OOOOO final

gobooobooboboboooobobooooooooboboboboo
ugbboobooboboobooboboobooboobooooboooboooon

goooboooboobooboobooboobuooboobooboon
gboobooboobooboobooboobooboobooboonbdgd
ubooobobooobobbobbooboobooboooboooboboongd
goooobogoon

gbodboobuoobouogboobooboobooboobooobaon
ubobooooboboboboobomoboooboobooboooobaooboonog
gbobooboobom

004141 D000 0O0O0O0OO0OO0OOOOOO0OOOOO

O 0O 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;
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button.setForeground(colors([c]);

}
s
setLayout (new FlowLayout());
add(button);

}

// main 0000000000

gooboooooobooooooboooboooboooboobogoD final
ggbooboobooobooooooobobooboobbooobooboon

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

Java700000000000000O00O00O0O0O0O0OD0O0O0O0ODOOfinald0O
UooobooboobobobodbDJava800 “0000final 0O00OO0OO0ODODO
finalJ0OO0OODOODOODOODOODODOODODOODODOD

gob0booboUobobobooboobooboboboUoD finalDOOOODOO
gbooboobobbooboobuoobuoobooboobooboong
gboooobooboobboobooooboo

O0000O colorsUO0000OD00O0O0O0ODO0ODfinal D00 ODOODOODOO
gbooboobboobbobbobuoobooboobooboooboong
O finalODOO0OOOODO

Q4.14.2 Factorial.java0 0 0O 45300 000000000 00OO0OODOODOOO
gbooboooobooboooobo

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

public class Factorial | It
@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
}
B;
setLayout (new FlowLayout());
add(input); add(new JLabel("OOOO™));
add(output); add(new JLabel("O OO ™));
}

// factorial, main OO0 00O0D00O0OO0O0OO
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0 4.14.3 MouseTest.java, KeyTestjavaO D0 0000000000000

415 0O0O0OO

Java8 0 0 0O OActionlistener 000000000 OODOODODOOOODO
0000000000000 DoOODObOO0O0D0DOObObO0O0000 (Jambda ex-
pression, Aexpression) D 0 00000000 00O0O0OO0OO0OOOOOOOOOO
[0 MouseListener [ KeyListener 1 J 0000 200000000000000O0
ooodamm

00 4151 000 0OLeftRightButton.javaU 00 OO0 O0O0O00OO0O0OO
gooooobon

0 00 0O LEefiRightButton4.javd

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

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

public LeftRightButtond4() {
setPreferredSize(new Dimension(200, 70));
JButton 1Btn = new JButton("Left");
JButton rBtn = new JButton("Right");
1Btn.addActionListener(e -> {
x -= 10;
repaint();
s
rBtn.addActionListener(e -> {
x += 10;
repaint();
D;
setLayout (new FlowLayout());
add(1Btn); add(rBtn);
}

@Override

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

}

// main 0000000000
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gbobboooobobooobboooobooobobooobboooonboo
obobooobooobobooobboooboooboboonobono ->-000
ooooooog

e (U, 00,,0,00,, ..., 0,00,,0-=>{00000 1%
gboooboobooboobooon
e (OO, OO,, ..., 00,0 > {00000 3
gboogooboobbooboobobooboooboo
e U0 ->{0O0D0OOO }

ubbodbboobboobbooobuoobbubodl retcurndgnnoyg
oooobooboooo{di00recurn0 00000 00000000000
goooboboobooboboobooboo

e (U, 00,4, 0,009, ..., 0,00, >0
e (OO, OO, ..., 00,0 >0
e IO —> 0O

Q4.15.2 0 4.14.1 O FinalExamplejavaO OO0 OO0 O00OOO0OODOODOO

button.addActionListener(

);

04153 §4.1100 4112000000000 GUIDOODOO0OOOOOODO
googooooo

416 0000

0 4.16.1 JTextArea, JCheckBox, JComboBox, JList, JTable, JTree 00 0O 00O
GgulodoO0oo0ooooooooobOoooooooobooooooooboa
oo

04162 DUDUDOODOODOODOUODFlowLayout oo oGUIODO
gboooboobooboobooboobbobooboobooboong
Ubbo0bO00Layout 00000 oooooonooOOg
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00000 DOO0OO0O0O0OO00O00O0O000OkeyTypeddO0O0O, mouseClicked
O 000, actionPerformed O OO0, OO0 000 OO interfaced,
MouseListener 0 00O OO0, KeyListener D0 OO OO0, ActionListener
O0Oddododod, this, MouseEvent O [0 O, KeyEvent OO O O, ActionEvent
000, add 0000, JButton OO O, JLabel OO O, JTextField OO O,
Integer.parseInt 0000, split 0000, DO00OOO, ArrayList OO O,
HashMap O 0O O, LinkedList OO O, ArrayDeque D O O 000000 OOOO
ooodoooo






