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gooboooboobogoo200b0oooogoboboooooboboobbo
ogbboobobooboobboooobb0ooogn extendsOUOO OO0

O0:. 0000000000 bOobooooobooooooooda
O Objectd OO OOOO java.lang.ObjectOO O OOOOOOOO
extends OO OOOOODO... extends ObjectOO OO QO OOO
ooad

0000 Pomtjavdl 00000 10

public class Point {

S/ 00000 OD000D0OO00OO000n
public int x;
public int y;

b

000000000 D00000D0000000DD000000o0ooonoon
000000000000000000000000000000000000
0000000000000O0DO0oooooog

O0000 Point00 000000000000 DOOx0yDDOOODOO
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gooooaon
Point p;

O00000000000000000000000000 newH0 3521000
00000000000000000

p = new Point();

0000o0ooooooo peint0o o0 U0 OO0 [958 52207 jpstance,
O000000000000000p00000000000OPoint000O0
0000000000000000int0 20000000 Point0O0 0000
0000000000 oooooo

0000000000 D0O000O0ono

Point p = new Point();
p.x =1; p.y = 2;
System.out.println("(" + p.x + ",." + p.y + ")'");

D000000oooooooo 2P8s:3impopooo00ooooonood
000.0000000000000000000000

53 0000

0000000000000 cCO0000000O0oooooooooooon
000000000000 0000000000000000000000000
000000000 000000D00000000000o0ooooo

00000000 oooooooooooo 0000deees3tongooo
0o00000o0o0oooooooooon
0000 Pomtjavd] 00000 20
public class Point {

// 00000 (Co0oO0oO

public int x;

public int y;

// 00000000000
public void move(int dx, int dy) {
X += dx;
y += dy;
}

public double distance() {
return Math.sqrt(X*x+y*y);
3

public void print() {
System.out.printf("(%d, _%d)", x, y);
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}

public void moveAndPrint(int dx, int dy) {
print(); move(dx, dy); print();
}

S/ 00000000
public Point(int x0, int y0®) {
x = x0; y = y0;
}
}

move [J printdmoveAndPrint0 00 000000000 0OO00OO0O0OOO0OO
0000000000000 Oo0OooOoonD x,yDOOOOOOOOO move
Oprint0d0 . 000000000 OOOOO

0o0odooboooooooooooobDoooooboooooooaaoo
00000000ooooodno point0000 intO0O0 0O 200000000
oodpoodoooooogad

O0:0000000000D00D000O0100000DO0O0DODO0ODO
gogoboboooooobboooobobobooboobooon
gooboobooboboboooobooooboogo

uboboboooboobbooobooobooboobobobooobobooOog
gooogo

gooooboobbobodbpeintJ0O0O0OOOO0O0O0OO0OOODLODOODO
ERERN

p = new Point(l, 2);

OO000Opoint 000000 0OO0DOODOOOODOODODO x0 10y0O 20
ugoooooo

gobobooogobboo obobo.ooobooooboooooooboo
U0 PointTest Point O U000 U0D0OO0OD0OO0OOODOO0O0O0CO main0
uoooooooon

00 00 PonfTest.javy

public class PointTest {
public static void main(String args[]) {
Point p = new Point(10, 20);
p.move(l, -1);
p.print(Q);
System.out.println("<br/>");
3
3

staticO0 0000 000O0DOO0OO0ODOOO0OOO0O0O0DOOODOOOO0O0O00000
goooobooboooobobbooooboboboooooooco c++uog
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PointTest U O 0O 0O0OO0O00O00O00DODODOOO0O0OOOJavald 0000
gboogooobboooooboboobobooboobooobooooooon
oobog

0 0: PointTest.javall Point.javaO 00O O OO OO OOOO0O
000 OPointTest.javaO OO O OO OO0 OjavacOO0OO0OOO
0000000000 OPoint.javadO OO OO0 OOO
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Point 0000000000 OOO ColorPoint00 00O OO0DOOODOO
O00O00O0 Peint 0000000000000 OOODDOOOOOOOOOO
00000000 point00O0L PB4 oopOoO000000000
oUdOd0000 07005420000 00Point 0000 ColorPoint 00 OO
O000000PP054300000000000 ColorPoint 00 00 Point
ooooU0O O00°PF0s4400000

0000000000000 0OO0extends000000000DOO0OOOO
00000000000000000 Peintjavad 000000000000
00 00 ColorPoimntjavd ! 0 OO0 00O 10

public class ColorPoint extends Point {
public String color;

public ColorPoint(int x, int y, String c) {
super(x, y); /* 1 */
color = c;

}

@Override
public void print() {
System.out.printf("<font.color="%s’>", color); // 0000

System.out.printf(" (%d,_%d)", x, y); /* 2 %/
// super.print(); 000
System.out.print("</font>"); // 0000

}
}

ColorPoint0 0 000 OOOOOO color0 000000000 print(QOO
00000000000 oobooomoooogoooooobooon
0odooooOooooooooooo0oooboooooooooooon
Od0odooooooood JAappletd 0000000 0OOODOODOOOOODOO
000000 MOo0oooooooog super(x, yOGOoooo /* 1 */00
000000 Oddpoint00 000000000 OOOOOsuper0 0o
0oooooooooooon
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gb:0000b00000ubooobboobooaboooboobon
uboobooboboooobooobobooboooomobooDoo
gboooooboobobooobooboooobboobobooooboooo
gboboboboobobobobooobobbooobobobooogon
oo

000000000000 000printOQOO0OO0OOHTMLOOOOOOOO
O00doobodoooboooooooooo HIMLOOOOODOooooo oo
Oddoodooooooooon

00 OColorPoint0 print(O 0O 2000 /* 2 */00 Point O print(Q 0O O
0000000 super.printQQ; 0 0000000000000 Osuperd 0O
oodoooooo

00000000 mainO00000O 1000 /* 3 */00 ColorPointd 0 OO
O00b0o0obooobbbO0oubdxd 100yd 200 colord “green” O O
000000000000 ddo00oboO0OoOn ColorPoint 0O
oooooooo

Point0 OO O0O0O0 xO yOUOOOO moved OOOOOOOOOOOOO
gooooooooo/* 4 /0
00 00 PomtTestjavd] 0 OO0 00O 20

public static void main(String args[]) {

ColorPoint cp = new ColorPoint(10, 20, "green");
cp.move(l, -1);
cp.print();
System.out.println("<br/>");
3

/:': 3 :':/
/:“.‘ 4 :":/

000000000 O%%font color="green’>(11, 19)</font><br/>"0 O[O
ooooooooad

Q541 DeepPoint O OO0 O0ODDOOOOOOOOO Point OO OO OO

0000000000 int depthO0 00000000 OO0OODOOO x,y,depth

0000000000 000000print0 0000000000 depthd 50

DeepPoint O “(((((11, 19)))Y’O0UlO00O0O0O0O sO000b0Oo0oOoOoooa
DeepPoint U0 OO OOOOOOOONO

00 00 DeepPomntavd

public class DeepPoint {

/7 0000o0ood

public DeepPoint(int x, int y, int d) {

depth = d;
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public void print() {

int i;

for (i=0; i<depth; i++) {
System.out.print("(");

}

System.out.printf("%d, _%d", x, y);

for (i=0; i<depth; i++) {
System.out.print(")");

}

5.5 Ouogg

oo0oooooooon
PointTest OO OO testPointO 0O 0 PointO0 0 0O0O00OOOOOOOOO
O00oooao

0000 Pomflestavd] 0 0000 30

public static void testPoint(Point p) {
p.move (10, 10);
p.printQ);

}

main 00O OO OO OPoint, ColorPoint, DeepPoint 0 30000000000
000000 OtestPointO00O00OOO0O

0000 PomiTestjavd) 00000 30000

public static void main(String args[]) {
Point p = new Point(1l, 2);
ColorPoint cp = new ColorPoint(3, 4, '"green");
DeepPoint dp = new DeepPoint(5, 6, 5);

testPoint(p);

testPoint(cp);

testPoint (dp) ;
}

testPoint 00 00 OO0 O0OO00O0O OColorPoint, DeepPoint 0 [ Point [
000doDd0o0DOOo0oooooooooObOobD0o0oooDbOooooonoD
000000000bOo0o0o0noooooOgnD,wideningOOOOOOOOGOdO
00odoooooooOobooooooobOoobo0obOOobOoooooooO

gb:0o0b0b0o0ubbooooooboobooooaboooob
gboboboooooooooooo

00 D0 CastTestjavd
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ColorPoint cp = new ColorPoint( ... );
Point p = cp;
p.move(l, -1);

gbboooooboooogooooobboogoooboobnoobog
gbboooooobobooboooooooooboooooon

0000 Castlestiavd] 00 0

S/ 000000000000 000O000O0000

// p = new Point(3, 4);

ColorPoint cp2 = (ColorPoint)p; // 000O0O0OOOO
cp2.color = "red";

cp2.print()

pO0000000D0ODODOO0O ColorPoint0 0000 O OOOOOONO
000000000000 00000000000 ClassCastException
oooooo

testPoint U U0 O 0OD0DO0O0DO0O0O0OOOO? testPoint OO0 DODOMO
ugbdgbUOmeveddddgudoguoobbooobuooobbooboboobn
U0000Oprint 00000 ColorPoint0 0 0 OOOODODOOODODOODO
goboooooogoobooboobooboobobobbbobobboobobobooo?

Q5.51 000 PointTestjavad O OO OO0 30000000000
(1. O (11, 12)(13, 14)(15, 16)
(2). O (11, 12)<font color="green’>(13, 14)</font>(((((15, 16)))))

U00Jawval 0D 0O0O0OD0O0OODOOOO0OOD0O0ODDOD print000000O0O0
oog oboooooooon

00000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
ooooooooooood OO P80 5518 dynamic binding) 0 O 0 O

e U0 (staticy—O OO DDODDOODOODLOODODOOOOOODODOODO

e U0 (dynamic) —0 00 000000 O0OOOODOODOODOO
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o000 C++0000000 JavaOOOOODOODOO Point, ColorPoint,
DeepPoint OO O0OO0DOOO O

/)

Point* p = new Point(l, 2);

ColorPoint* cp = new ColorPoint(3, 4, '"green");
DeepPoint* dp = new DeepPoint(5, 6, 5);

testPoint (p);
testPoint(cp);
testPoint (dp);
/)

00000000000 PpointO0000 print 00000000000 O“(C11,
12)(13, 14)(15, 160000000000
00 C++0000000OJavald 0000000000000 Oprintd000d
o0 00O OP805520(yirtual function) D 0 00 000000000000 OO
0000000000000 0000000000oO000O0o00o00o00o0o o
0000 *p,*cp,*dp0 00000000000 O0ODODOOOODOOODODOO
O0000D00O0JavaO00OOO0O0OODOOOOOOOODOOO
O00C++0000000000000000D00 virtwal OO OOODOOO
Oo0oooooooo
class Point { // 0: 0O0O0 Cc+O0000O0O0O
public:

int x, y;

void move(int dx, int dy);

virtual void print(void);

e

cC++00oooboogoboooboobooboobooooboobooboboboon

go00oooooocooobooooobooobooo bopointdogooon
O0 moveAndPrint OO OO O 0OOODO

public void moveAndPrint(int dx, int dy) {
print(); move(dx, dy); print();

moveAndPrint [0 ColorPoint [ [0 DeepPoint 0 0 00O OO Oprint 00O O
0000000000000 ooooobooooDooooooon
00000 OmoveAndPrint 0000 000O0OOOOOOOOOODONO PointO
0000000 Omovel print0d PointOOD OO OO0 OOOO0OOOOOOAQ
0000000000000 oboobo0obobbobO0o0od Oprint
0000 ooooooOod0oo0Dprint0 0000 00OOOOOOODOOOO
doooooooooooooooon
Uoobogogn (polymorphism) —O0 OO0 OO0OOOOOOODOOOOOOO
0000000000000 D0000O0000O0oooo'o

00000000000000000000000000000000000000000A0
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“Poly’0 “000”00000 *0“Morph”0 “07”0000000100000
0Jo0oooooooobboobobooooooooooo

00o0o0ooo0oooooooodoooooobooooooooooog
0000oooooobooooooooboobooooooooooooooooo
000o0ooooooobooooooooooooooooooooooooon

ddoodoodoobobooooooGuUnpoooooooooooooo
000ooooooooooooboooooooooooooooooooon
00000000000 ooooooboooodblavalD0O0O0O0OOOOO0O
00oooo/ooooooooobooooooooobdooobooooooo
0000000 ooO0o0oooooooooooooooooooooooooo
00oooooooooooooooon

000 OJButton, JLabel, JTextField, JTextAreaOO O GUIO OO OOO
Component] OO0 java.awt.ComponentIO OO OO ODOOOOOOO OO O
000 Component 0 OO OO OO0 setVisible, setEnabled, setLocation
00oooooooobobobooboobboooon

0Qg s.s.2

00 U0 HideShow.javd
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class HideShow extends JApplet implements ActionListener {
JTextField input;
JLabel 11;
JButton bl, b2;

@Override

public void init() {
11 = new JLabel("label™);
input= new JTextField("text", 5);
bl = new JButton("Hide"); bl.addActionlListener(this);
b2 = new JButton("Show"); b2.addActionListener(this);
setLayout (new FlowLayout());
add(11); add(input); add(bl); add(b2);

3

public void actionPerformed(ActionEvent e) {
if (e.getSource()==bl) {
1l1.setVisible(false);
input.setVisible(false);
bl.setVisible(false);
} else if (e.getSource()==b2) {

gobooooboooboooooooboooooooooboon
00000000000 =000000000000 “00700000
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1l1.setVisible(true);
input.setVisible(true);
bl.setVisible(true);
h
repaint();
}
3

os0 bDOoooobod

[£&] PFLrv E31—7: HideSh... [E=SEE ==

|2) 77w FE2—7: Hidesh... BcabEh e

Ty b

label kext | Hide H Show ‘
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Tl b

T3 Lew PR ENELE.
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ugboogn

“Hide’O 00000000

0000000 setVisibleOO OO OOOODOOOoOODOoOoOoooooonO
OO0 Component 0000000000 OComponent 0000 OO0OOOO
0000 addd0 DO0O0OO0OO0OOODOODODODOOOODOODOOODOOODOOO
00d0oooOoOoO00o0bOOOO00oo0oO0o0oDbObOOd0=0000000004d
oopooooooo

0o0oooooOoObOO000ooobOobObo0obbObO0o0oooooooooooon
00 setVisibleOO O OOOOODOOOOOOOOODOOOOOOOOOOO
000000 setVisible 0000 ODO0O0OO0OO0DOODODOOOOOOOOO
0000000000000 00000b000paintd0 00000 OOOOO
0doD0o00oD000oobOOoooboOoooooooon

O0:00000000000000000000000O0O00O000 O
00000O00ooObObOOoDOoOOobooOO0bDOobObOOobOOoOobOOooon
ddooodoobooooooo

00 OO0 OverloadTest.javd

public class OverloadTest {

double x, y;

o 0000000000000

public void foo(double dx, double dy) { // foo-1
x+=dx; y+=dy;

}

public void foo(int dx, int dy) {
x*=dx; y*=dy;

}

/1%

public static void main(String[] args) {
OverloadTest o = new OverloadTest(1l.1, 2.2);
o.foo(3.3, 4.4); // foo-1 00000
o.print();
o.foo(2, 3);

// foo-2

// foo-2 0 0O0O0OO
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o.print();
/:1- 2 :":/
}
3

gb0:000000000000b00b00bb0b00o0b00b0b0n

Q 5.5.3 OverloadTestjava 0 0 OO0 OO0 OO

gboboobooobobooboboooooboboboboooobonbon
oooboboooooooooobgoo

ooooooooooooooooo /~1+/ 000000000
oo0oOooon
00 00 PverloadTestgjavd ]l bar DO OO OO 0O O

public void bar(Point p) { // bar-1
System.out.print("Point._class:.");
p.print(Q);
System.out.println();

b

public void bar(ColorPoint p) { // bar-2
System.out.print("ColorPoint..class:.");
p.print(Q);
System.out.println();

}

00 00 PverloadTestgavdl /* 2 */ 0000000

ColorPoint cp = new ColorPoint(0®, O, "red");
Point p = cp;

o.bar(cp); // bar-2 0 O0O0O0O
o.bar(p); // bar-1 00000

Q 5.54 OverloadTest.javall bar D0 OO0 D00 0O0O0OOOODOOOO

UbdJavallO0O0O0OO0O0O0O0O0OO0 .0000000O0O0O0O000O00O0OAO0
goooo
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0000 OColorPoint 0000 colorO0 0000 O O "red", "green"OO O
00000000 obOoooooooo00ooDoDooo0o0bDoooooon
ddooooooo0dDOoooooo0bo0o0oobOoo 2000000
setColor 0 getColord ColorPoint0 DO OODOOOOOOOOO "black",
"red", "green", "yellow","blue", "magenta", "cyan", "white"O O OO O OO
0do0dooooooooo

0000000000000000000000 String00 00 equalg ov 5610
d00ddd0oooooODOstring0000000==000000000000
000000 oooooooonoOd==0000 trued 000000 OequalsO

U000 true0000000DOO

java.lang.String OO O

public boolean equals(Object s)
dooodoOoOd00dd00ddgoodopooad

public boolean equalsIgnoreCase(String s)
JdddddoddoooDOooOobOooDooOOooooooooooa
oodad

00 00 ColorPoint.javd 1 0 00O OO 20

public class ColorPoint extends Point {
public String[] cs = {"black", "red", "green", "yellow",
"blue", "magenta", "cyan", "white"};
public String color;

@Override

public void print() {
System.out.print("<font_color=""+getColor(Q+"’>"); // O00O0O0O
System.out.printf(" (%d, %d)", x, y); // super.print(); 000
System.out.print("</font>"); // 0000

}

public void setColor(String c) {
int i;
for (i=0; i<cs.length; i++) {
if (c.equals(cs[i])) {
color = c; return;
}
}
// 00000000000000DO0OO0O
}

public ColorPoint(int x, int y, String c) {
super(x, y);
setColor(c);
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if (color==null) color = "black";

}

public String getColor() {
return color;
3
}

000000000 setColord getColor0 000 DODDDDOODOOOO
color0 00000000000 D0O0O0O00ODOOODOOODODOOODOOOOO
0000000000000 00000000000000M 000 Ocp.color
= "NoSuchColor"; 000D OD0DDOODOODODOOMIODOODODOOO
0000 00000000000000000000000000000000
ooooooooooooooo000000808s5620gponoooonn
000000000000000D0000000000 00000000000
00000000000000000000000000000000D000O0
0000000000 OpublicOOO0OOprivatéftse3inooooon
O00color0000000DDO0D0D000ODODO ColorPoint0 00000
0ooooooooo

iorivate String color; // ...

000 colord00000O0O0O0O0O0ODODOOOMODOOO csOOODO
000000000000 oooooO0bOoDOo0o oooooooooooog
00000000 PointTest OO0 mainO0O0 00 OO0OOO0O cp.color =
"NoSuchColor"; 0000 O0OOO0OOOODOOOODODODODODODOOOOODOOO
ooooooooooooo

Q561 D000 O0DOOO00OO0ODOOOO0OOOOOOODOOOOOOOO
O:

gooo0obobboooogpublicO0onooooooooobDOonO
goo

O0:00 Oprotectedd 00000000000 Oprivate, public,
protected I D 00 O0OO0O0OOO0ODOOOOODOOOOOO public
0doooodooooooOo0d0b0odobObOOooooooooa
000000000000 ooboboObOobbOOo0oboOooooooa
0ooo0odoooooooooo

0000000000000 D00000D0D0D0ODO0DO0OooOD oo
00000000000000. 00000000000000000000
oooooooooooodOdOdOsReesesbgoopo 0 00O 09080 5650
(encapsulation) 0 0 0000 00000000000 O0DOO0O0O0OOODOO0OO
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gboboboobooboobobboooobbobobobooooooboog
oobooobOoO0bb000bb0mAOdn ColorPoint 00O OO OO Ucolor
Uo00ooOd"plack”, "red"00 0000000 esOO0ODOODODOODODODO
ubooobooobobb

gboooobboooooboboboboboooooobobobboboobog
gobooboobboooobobooobobooboboooboobobooooobon
gooboboooooboobooooobooboooomoboobboobobOooo
gogodobooobboboooooooboooooobbooboboobon
gbobob2000000000000000000000O000O0O0DODOOODO
gboooboobboboooboooooobobobooooboboobooobon
gbobooogooogooboobobboobooooboo

ggooboboooboobooobboboobooobooobbooobooboboD
private0J 0 0000000000000 0O0O0OCOOOOOO0OO privated O
gboboooobooobbobobbobboboobbbooooobobo
goboogobooooboooboobobooboooooboobobooobobobobogo
uooooooon

0562 colorJ000O0DOOOODODOODOOOO csOODODOOOintODO
000000 ColorPoint 0000000030

O 5.6.3 DeepPoint 0000 depthd 10 10000000000 000O0DOO0O
000 void setDepth(int d)J 000 depthO0 OO OO OOOO int getDepth(QUO
O000000OdepthOO0OO0DOOO00OO0OOODOOOOOO setDepth 00O
00000000000 DO0O0O00D00ODO M setbepth0O0 OO0 O 0OOODOOO
Noodooooooooooooooooooo 1ooo ooooooooon
000000000000 depthOOOOOO0OOOODODODOO 1100000
000obObOoooooo1000 1o0cbboooood

0 5.6.4 SecretPoint U OO0 MOO0OOOODDOOODOO PointOOOODO
gboo20000000000 int a, bOOOOOOO0OOO200000000
goooobbooobobooboooobbprintd00OO0DOO0OOODOO
oob0oO0 a-x+by=1000000000000 (1, 20000000000
ggbooobooooodeG, HnO0oooobbobbOdbOonog SecretPoint
Uobo0ob0o0bO0000 000 a,b0print 0000 0COOO0OOODO
uboooobobooooooo

5.7 UUUoooogd

gbobooobooboooboboobooboboooooobobooboboobobbgdc<
U>0000d0oooooboboboobobbobobooooobonoooon
ggoogbobooobooobon

‘D000000000000000000000000000000000000000000
colorJ00000 int00D0OO0O00OO0O0OOCOOOODOODO
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PairO0O0O0O0O El,E20 0000000000
0000 Pacad

public class Pair<El, E2> {
public E1 fst;
public E2 snd;
public Pair(El1 f, E2 s) {
fst=f; snd=s;
3
}

0000 [mpemvd

public class Triple<El, E2, E3> extends Pair<El, E2> {
public E3 thd;
public Triple(El £, E2 s, E3 t) {
super(f, s);
thd = t;
3
}

0000 [rpelestad

public class TripleTest {
public static void main(String[] args) {
Triple<Integer, String, Double> test
= new Triple<Integer, String, Double>(1, "abc", 1.4);
System.out.printf("(%d, _%s, %g)%n", test.fst, test.snd, test.thd);
}
}

googn oooobobo,obo,0o0oboobboombooboog
goboomooobooboboooboooooomoogoooboooboo
goboboooooobooobbooobobbooooboooooooooboon
gooo,bobo,0booo
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