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ooood
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12,1 GUIODOOOOOOOOOO

JFC/Swing 00000000 GUIDODODODODODODO00O0O0000000 javax.swing.JFrame
000000000000000000(00000)00000000000000000000
0000000000 GUI0DONODO00D0DD0D00000000000000oononononooo
goboobbobobooboobbooboobboobooo

/ JFrame (4> k™)

/JMenuBar(;l::L—/i‘—) /

JPanel @rsiyRqAy)

/8 / /@& /

B [/88 //88 [ B /

Swing 000000000000 0OOD0DDODO GUIOOOO0D0O0 javax.swing.JComponent
gooooooobOoOo0o0oOoooopooobooOooboOoooOooOoOOoOoDboOoOoDbboOoOobDOoo
obooopoooooboboobooooboboboooooboobbbob 00D OJFrame O OO
0000 (00D0000000) 000000000 (000)00000010000 (0000
00)000000000000000000000000000

JFrame 000 SwingO JFrame JO0O00O0OGUIODODO JawvaOOOODOOODOOOOOOOO
gobooboobbooboobboobooboooboobooboboobooobDoo

JFrame U000 — OOOOOOOOO
goobooboooon

JFrame () obooooobooooooboon
JFrame (String title) titleJ0OOOOO0OO0OOOOOOOOOO

'00000 content panes 0 D U0 D U000 DO0ODO0OOOOOOOOO
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oooooogo?

static final int ooooooooooooooobooooooooo
DO_NOTHING_ON_CLOSE

static final int ocooooooooooooooooooooooo
HIDE_ON_CLOSE

static final int ooooooooooooooooooooooooo
DISPOSE_ON_CLOSE 0

static final int ocoooooooooooooOooobooooobboooo
EXIT_ON_CLOSE oooo

oboboboboobooo

void setVisible(boolean b) 00000000 /0000000 »000

void setDefaultCloseOperation | DOUOOOO0UOO0OOOO0OOOOODOO operation[
(int operation) 000000000 000000o0

void setIconImage 0000000000 0000 image OO
(Image image)

void setJMenuBar goooobbbbdooodnb vargdg
(JMenuBar bar)

void setContentPane booobooboooooboonbodn paned o
(Container® pane)

Container getContentPane() gooooOobooOoooboobooooo

void pack() oooUooooooooooOooooooooooooo

oooooo

void addWindowListener 000000000000 WindowEvent®? 000000

(WindowListener* listener) | 00 O[O listener 0O OO0

JFrame U0 0000000000000 0OO0O0 JPanel DO ODOOOODOOOOODODOODO
doboboodooobooooooooobo0ooobo000o0bd JMenuBar O OOOOO
uobboduobOO0Jrrame D OOODOOOOOOODOOO

oooob0Jrrame D OO0 OO0O0OO0O0O0OOO0ODOCOOOODOOODOOOOOODOOOOOO
OO00O000OO0O00D0OO000000 setVisiable(true) DOOOOOO

0000000000 setbDefaultCloselperation OO OOOOOOOOOOOO0OODOO
uobobobodoooooooboooboboooooooooooobooooobobooooobooogo
4000000000 1000000C000DOO00MDYFrame DO0OOO00OOOCOOODOOO
oobOoobooobooobooboboobdoooOon HIDEON.CLoSsEO OO OOooooooano
O0o0oo0o0Oo0O0O0000DbOO0O0OEXITONCLOSED DO ODOO00400000000000000
U0 0 0 DaddWindowEventListener [0 U U 0 0O OWindowListener U O OO O ODOODOOODOO
0000000000000 0000000000000D000000000DDO00D (OO0
0)00000000000000000000000000000000000O0O0OOO

000000 400000000 0JFrame 0000000 WindowConstants 00 (0000 )0000000
0000000000 (EXITONCLOSEODOOOOOJFrame 0000000000000 O00O0DOOOOO0ON)O

®java.awt.event.WindowEvent 0 0 O
3java.awt.Container 0 0 O (JComponent 00 OO DO OO)

4java.awt.events.WindowListener 0000000
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U0 Gi120t1.java U QJFrame U0 OO 00000 DOO0DOODODOOODOODLDOODODDOO
OoobOoO0s0 6000000 main0 000000000000 ODOOOOODOO Swing

gbobooboobbooboooboonoboobd JFrame DO OO0 DOO0OOOOOOOO
G1201.java —

import javax.swing.*;

1

2

3 public class G1201 implements Runnable {
4 public void run() {

5 JFrame f = new JFrame();

6 f.setVisible(true);

7
8

3
9 public static void main(String[] args) {
10 SwingUtilities.invokeLater(new G1201());
11 }
12 }

goobobobtbdoooouobbbotoooooboobbooooono
gooooooooooooobbbbbobbbobooooooooon L[5
gboobobobooboboobooobobuoobobobooobooo
gggbobooobobooobobbbbooobbbooobbobuooobbbooobbooon
uphddd e

f.setDefaultCloseOperation(JFrame.EXIT_ON_CLUSE);

g1oo0o0oood

JFframe 0000000000 GUIOODO ODOOOODO OgetContentPane 10O OOODOMO
000000000 (JFrame 000000000 JPanel 000000000 0)0000D0OO
Uobo00b000 «ad0DO00OD0DOO0ODODOOODOOODOODDODOOODOO0ODDOO
Ub0bOob card0D0O0D00OD0OODODOODODOODODO

java.awt.Container p = f.getContentPane();
p.add(new Card());

oooboooo

java.awt.Container D000 0OSwing OO OOO0 AWT OOOOOOOOOODOOOOO
000 GUIDO0OOO0DO000000000000O000O0000000D0 aad00O0ODOO
GUIDOODO java.awt.Component 000000000 OOOOOOODOODODOOODOOODOOO
Component 0 AWT OO OOD GUIOOCOCOOCOOOOODOOODODDODOSwingO GUIOO
0 OComponent 000 00D OO0 javax.swing.JComponent® 00 DD 00000 DDOOO
00000000 add 00000 SwingOOOOOODOOODOOODDOO

gooboboboooobbboooobbboooobbFrame U000 0oooobOOoOn
000000000000000000000000 (JPanel) 100000 (JFrame) 0000
ooogboboobobobobooboobooboobob Jrrame D00 0OOOOODODOOOO
pack OO QOQOQOOO

500 0 OComponent 00000 OO Container 000D DO O0DD JComponent 0000000
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f.pack(Q;

00 pack 00 0000000000000 00OOOOOOD 000000000000000
setVisible(true) 000000000000 0D0 (G1201.java000000)0000000O0
(0000D00)0000000000070

0000000 61202.java 0000000000000 run 000000000000000
000000000 card00000000000O0OOOCO

G1202. java —

1 import java.awt.x*;

2 import javax.swing.*;

3 import jp.ac.ryukoku.math.graphics.x*;

4

5 public class G1202 implements Runnable {

6

7 public void run() {

8 JFrame f = new JFrame();

9 f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ;
10 Container p = f.getContentPane();
11 p.add(new Card());
12 f.pack();
13 f.setVisible(true);
14 by
15
16 public static void main(String[] args) {
17 SwingUtilities.invokeLater (new G1202());
18 by
19 }

00 G1202.java 00000000 DOODOODOODOOODOODODOODO
0000000000000000000000 (1200000)000
gbboobooboboooboobodgbuooboobooobaan
0000000000000 (000 80 0000)000000000
gobobooobbooobbooooobboooboboooonoo
gboooobobooobobobobooobobobooooobon
goooboo

12.2 0000000000

JFrame 00 0000000000000 JPanel 0000000000000 OOO(DODOODO
0000000)GUIDOO0OO000000000000000000000000000 (add
000)00000000000000000000000000O0000O000000
JrCOooooooooooooboobboooooboooooooooobLbooDoDOoDLO
java.awt.LayoutManager U DU UODUOOOOOODOOODOOOODOONG1202. java OO
goooboobooooboobooooboboobboboobbbboboooobbooboboobDOoDbo
goobobobobobobobobobobuobobobobobo

"D0000000D000000000000000000000ng
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BorderLayout U000 000000000000 JFrameJO00O0O0O00O0ODOOD0OOOOOO
UOJranel O OO0OOO0OOODOODOOODODOODODOOOOODOODODODODODODOO
UdddbOjava.awt.BorderLayout U U OO OOOO0DOOO0O0OO0OO0OOOOOOOOO
oooooéo

BorderLayout 00 0000000000000 0O000O0O0O0OODOO (JPanel D0OOO
0000)0000000000000 5000000000000000 1000000000
oooobgo

NORTH

WEST CENTER EAST

SOUTH

U0DbO00bO00bOo0obOdbOBorderlayout DO OO OOODOOOOODODOOODOODO
gooo

1. NORTHO souTHO O OO DO0ODO0O0O000O000000000000000o00obo0oan
gbobooboobbooboobbooboobbooba

2. WESTU EASTUOUOUODOUOODOODDOODOODOODOO0ODLO0ODOODDONORTH O SOUTH
ugbbogobooboobboobuooboobo

3. CENTERUDOODOUODOObOO0obobobobobuoboboboboboboboboobo

BorderLayout D00 O0O0 (JPanel 000 )00001I 000 add000000O0O0O0DODOODO
Ub0OO0bbO0bO0ODb CcENTERUDUODODOO0O00O0D0DO0DODOG1201.javal 11 000 add O
OOOOOOCENTERODODODOODOO0ODOO0ObOObOOD40000000000000000O0

void add(Component comp, Object const)

0002000 add00000000000000°000000000 20000000000
gbogoboboobobodbuobboobuobbdbuobbdibdBorderLayout O U OO O
gbobobogsbooobooobooobuooboobooboobooobooobooobonobnsd
gobooboobboooboobooobbooobooonboo

Borderlayout U000 — O000OO0OO0OO0OOO0OOOOOOOOOODOOOOOO

80 0 OBorderLayout 0 0 0 0 LayoutManager 10 0000000000000

‘00 2000 add 000000000000 1000 add 00000000000 JFrame 0000000000
0000JFrame 000 000000000000000 add 00000000000(00000000O0OOO0DOO
000000000) JFrame 0000000000000 D000D00000DOO0O00O0O000 add0000000O0O
0000000000000 00OG1202.javal 11 000 p.add(new Card()); 0O 0f.add(new Card()); O OO0
gbobooooboooo
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goooooooo
BorderLayout () 50000000000000000000O
BorderLayout(int h, int v) | 500000000000C0O0DO hOOOODOODODOOOO
vOoOooooooooooobooboood

goooooo
static final String NORTH NORTH O O U

static final String WEST WESTO OO
static final String CENTER | CENTER O O 0
static final String EAST EASTO OO
static final String SOUTH SOUTH O O O

U0D000G1202.javal run 0O OO0

public void run() {
JFrame f = new JFrame();
f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ;
Container p = f.getContentPane();
.add(new Card(), BorderLayout.CENTER);
.add(new Card(), BorderLayout.NORTH);
.add (new Card(), BorderLayout.WEST);
.add(new Card(), BorderLayout.SOUTH);
.add(new Card(), BorderLayout.EAST);
.pack();
.setVisible(true);

H H'o o g oo

}
gbobobooboobooboboooobooboboDbo
ugbboobbuoodobbdodNorTHO soutHO O OO
CardUUODOO0OO0OO0OOO0OO0O 120000000OWESTO ESTOU
U Card0U0ODODOOD0ODO SODIDOOOOODDOOODO

0000ooooo0ooobooOog JrCcOoOoO0ODDOo00ODODOOOd0ODOODOOoOOoOoDooDO
gboboobooboob

Flowlayout — 00000000 1000000000 e e T —
000000 1000000000000000000 P g 17 e E R
00000000000 000000000000000 Bl An6 a7

0000000000000000000000000
0000000000000000000000000
000000000000 00000000000000

BoxLayout — 0O O0O0O0OOD0O 1000000000
gooboboooooobooboboooooooobogo
gbobooooboooboooobbooboboooooo
gooobboboooobobooooboobooobobo
gbooboboboboboboooooboobobo
gbogobooboooil1bboobuoobboong
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GridLayout — 0 UOD0O0O0D0O00O0O0D0OODOOO0ODOO
gooobooobooobooboobooboobbo
goboboboboboobo 1ooobooooooonoo
G103TicTacToe.java U O 09 00 JButton U OO OO
U0 GridLayout DO O OO0OO0O0OOODOODOO

GridBaglayout — U 00O UO0O0O0OO000OODOODOOO
goboobogoboobooooobooboobobobobo
gbogboboooboboobooboboboobooon
(000000 0)000000000000000000
gboboboobon

e

=[BRS 3

[Efan 4

B

&l Anb

gbobobobobobobobobobobobboob0o0ooooon Cardlayout OO
U00000b000bO0b00DO Grouplayout JOOOODOOO0OO0ODOOO0O0D0OOOOODOO

goo

12.3 00000

GgulocoooOoooOooOoOobooOoooOooooooooooboooDboUoDOoobDooDboboOoD
gobooboobboobbooboopboobooboobobooboobooobobbo
00000000000 (0000000)0000000000 8000000000D0DOODO

J1)—xJL R—

Lt

HRG—R

gboboooboboobobooobobooboboboooboboobob 4000000
gboboboobobooooboobooboboboboboboboboboob
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l.10000o0booboo110b00oboo

2.1000b0bO0obobobooobooobooboboboboobooboo2b3n.---0hoo0bd
gboobooboboboboobooooo

J.10000b000boo0l1booobobooobooaboon
4. 00000000(000)00000000000000O0O000O0
5. DOOoDDbOo0obOooboboooboobooon

6. 00000000000 (000000000000)00000000000000000
glbooboobobobooboobooobobboooobobboobooboobo
oooooood

oooboooboooooombooobooooooo1ogoobooooooogoooog
00000 (0D0000000)0 3000000000000000000000 7000 600
05000 40000000000000400000000000000000 (DO0O00OOO
0)0000000000000000 8000000000000 00000D0O000O0OOO0
gobodbooobobodoboobobooboooobogooo

OO0 FreeCellPanel.java U OO DODOOO0O0OO0OD0OODOOODOOODODOODODOOODOO
U0 GamePanel U OO DO ODOODODOOOODODDODODOOODODODOOOOOOOOOOOOOO
FreeCellPanel UU U OUDOUODU GamePanel U U U JPanel DU U DOUOODOODUOODOON
O000000 G1203.java 0000000 FreeCell U UODOUOODOOOONO JFrame OO O
0000000 0OOFreeCellPanel OO OUOOOOOOO start OO ODODODOOOOOO
oo0oooooooooobooooooo

G1203.java —
import java.awt.x*;
import javax.swing.*;

public class G1203 implements Runnable {

public void run() {
JFrame f = new JFrame();
f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ;
Container p = f.getContentPane();
FreeCellPanel freeCell = new FreeCellPanel();
p-add(freeCell);
f.pack();
f.setVisible(true);
freeCell.start();

}

public static void main(String[] args) {
SwingUtilities.invokeLater (new G1203());
}
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12.4 0000

1. NetBeans IDE 0 GUI Builder 00 OO0 O0O0OOO
0oooooooobooboo 200000000
00000000000 000000(Oo0ooooan)
U00bO0bO0b0obo0onoOn G1204.java g
UO0D0MMOO0OO0O0O00OLO0 FreeCellPanel [ start
00000000 moDOO systemODO0 oo
0000 exit O OO DO OO NetBeans IDE O 0O
O GUI Builder 00000000 OO0OOODOODO
googooo

Utz

L =L

T

2. 00O FreeCellPanel.java U cardPicked OO UODODODOOOOOODODOOOOOO
gbooooooooboobooooooboooooooboboboooooooooDoo
oboobooboboooooooooooobobooDoooooooobooboboD
ooooono
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12.5 [0 :FreeCellPanel.java

FreeCellPanel.java U OO O ODOD0OOOO0OO0O00O0OO0O0O0DOO0O FreeCellPanel U OO OO
OO00ODO CelllHome[JFreelCascade U 40 DI DOUODUOOODOUODOUODOODOODOO

00000 00000000000000 HomeOOOODOOOODODOOOODOO FreeDdOO
000000000000 Cascade D 3000000000000000000 30000000
000000000C110000000000Cell 0 Pile 000000000 OnovableFrom
O movableTo 000 200000000Y0D0000000000O
0000000000000000000000000abstract 00000000000
000000000000000000000000000000000O0O0O000000000
0000000000000 0000000M00000000000000000000000d
0000000000000000000000000000o0Qg

U00D00D00DODO0O FreeCellPanel.java OO OO0OO0OO00OO0O0OOOOOOODOO
gbobooboobboobooboboobooboboobobooboobooboobooaobobo

Pile 00000000 Pile(double dx, double dy) — 000000010000 (dx, dy)
000000000000000000000000000000000 Pile) 0000
Pile(0.0, -0.15) 0O0O0O0O0OOOOO(®OO)

Card DOUOOOODDODODOO void setSticky(boolean s) — UOOOOODOOOOOODO
000000000000 0O000(000D0)D00000000000000000000O
s falseOOOOOOOO0O0O000O0s0O true0000000000000O0O0OC0COOO
00o0oooooo(lorong)

Pile 00000000000 void remove() — 000000000 OOODDOO(11700)

Card 0D UODO0OOOODOO void moveAsyncTo(Pile p) — U OOUODOODO pODOODOO
oobooobogoooooooooobbogoboooooobobobobboboboooooo
000o0ooooo(12000)

Pile JOOOOOOOOODO void moveCardsAsync(Card c, Pile p) — OO OOODO0O
c00000000000000000000 pO0000O0O0OOODOO((16800)

FreeCellPanel. java —
import jp.ac.ryukoku.math.graphics.*;

1

2

3 abstract class Cell extends Pile {
4 Cell() {

5 }

6
7 Cell(double dx, double dy) {

8 super (dx, dy);

niooooooooD

HO0poDOOOO0ODO0OO00D00D0O0OO000D00000D00000000000000000000D0000000
ooooooobooooooooobooobooooobo0oOoOOoObOOoOobOOoOoLobOO0obOObOOobObOoobOboObobOo
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

}

/¥ card OO0 0000 0Ofree0 00000000 O0O0O0O0O0O0O */
abstract boolean movableFrom(Card card, int free);

/¥ from 0 card OO0 00O O0O0O0DOOOO0OODOOO0O =/
abstract boolean movableTo(Cell from, Card card, int free);

}

class Free extends Cell {
boolean movableFrom(Card card, int free) {
return true;

}

boolean movableTo(Cell from, Card card, int free) {
return isEmpty(Q);
}
}

class Home extends Cell {
boolean movableFrom(Card card, int free) {
return false;

}

boolean movableTo(Cell from, Card card, int free) {
if (isEmpty()) {

return card.rank == Rank.ACE;
b
Card top = top();
return card.suit == top.suit

&& card.rank.getNumber () == top.rank.getNumber() + 1;

3

class Cascade extends Cell {
Cascade() {
super (0.0, 30.0);
}

boolean movableFrom(Card card, int free) {
Card prev = null;
for (Card ¢ : getCards()) {
if (prev != null) {
if (free—- <= 0) {
return false;

}

if (c.isRed() == prev.isRed() || c.rank.getNumber ()

I= prev.rank.getNumber() - 1) {
return false;

}
prev = c;

} else if (¢ == card) {
prev = c;

}
+

return true;

¥

boolean movableTo(Cell from, Card card, int free) {
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68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

/00000000000 DO0free010 000000000
if (isEmpty() && !from.movableFrom(card, free - 1)) {
return false;
}
if (isEmpty()) {
return true;
}
Card top = top();
return (card.isRed() != top.isRed()
&& card.rank.getNumber() == top.rank.getNumber() - 1);
}
}
public class FreeCellPanel extends GamePanel

implements CardListener {
Cell[] freeCells = new Cell[4];
Cell[] homeCells = new Cell[4];
Cell[] cascades = new Cell[8];

public FreeCellPanel() {
for (int i = 0; i < freeCells.length; i++) {
freeCells[i] = new Free();
add(freeCells[i], 30 + i * 90, 30);

for (int i = 0; i < homeCells.length; i++) {
homeCells[i] = new Home();
add (homeCells[i], 420 + i * 90, 30);

for (int i = 0; i < cascades.length; i++) {
cascades[i] = new Cascade();
add(cascades[i], 40 + i * 90, 180);

¥

/ 00000000000 oo0 =/
public void start() {
reset();
Deck d = new Deck();
for (Card c : d.getCards()) {
c.setSticky(true);
}
d.shuffle();
d.f1ipQ;
add(d, 20, 620);
int i = 0;
Card[] cards = d.getCards();
while (!d.isEmpty()) {
d.pick(Q);
}
d.remove();
for (Card c : cards) {
c.addCardListener (this);
c.moveAsyncTo(cascades[i++ I cascades.length]);

}

/0000000000000 =/
public void reset() {
for (Pile p : freeCells) {
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127 p.clear();

128 }

129 for (Pile p : homeCells) {

130 p.clear();

131 }

132 for (Pile p : cascades) {

133 p.clear();

134 }

135 }

136

137 /0000000000 0Db000bDoOo =/
138 public int countFree() {

139 int free = 0;

140 for (Pile p : freeCells) {

141 if (p.isEmpty()) {

142 free++;

143 }

144 }

145 for (Pile p : cascades) {

146 if (p.isEmpty()) {

147 free++;

148 }

149 b

150 return free;

151 b

152

153 /00000000000 DbOOoOoooo =/
154 public boolean cardSelected(CardEvent e) {
155 Cell cell = (Cell) e.getPile();

156 return cell.movableFrom(e.getCard(), countFree());
157 }

1568

159 /0000000000000 00booooo =/
160 public boolean cardMoved(CardEvent e) {
161 Card card = e.getCard();

162 Cell from = (Cell) e.getPile();

163 Cell to = (Cell) e.getDest();

164 if (from == null || to == null) {

165 return false;

166 }

167 if (to.movableTo(from, card, countFree())) {
168 from.moveCardsAsync(card, to);

169 return true;

170 }

171 return false;

172 }

173

174 /0000000000000 00b0oooooDo =/
175 public void cardPicked(CardEvent e) {

176 }

177 }

gbooooobooooooboo 120000
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