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public class R12Samplel {

public static void main(String[] args) {
Animal al = new Dog("Pochi", 10.0);
if (Math.random() > 0.5) { al = new Cat("Tama", "stripe"); }
System.out.println(al.getName());
al.bark(); System.out.println("---"); al.barkTwice();
System.out.println(al.getInfo());

}

static class Animal {
String name;
public Animal(String n) { name = n; }
public String getName() { return name; }
public void bark() { System.out.println("?"); }
public void barkTwice() { bark(); bark(); }
public String getInfo() { return getName(); }

}

static class Dog extends Animal {
double weight;
public Dog(String n, double w) { super(n); weight = w; }
public void bark() { System.out.println("Vow!"); }
public String getInfo() { return super.getInfo()+" weight = "+weight; }
public double getWeight() { return weight; }

}

static class Cat extends Animal {
String color;
public Cat(String n, String c) { super(n); color = c; }
public void bark() { System.out.println("Meaow!"); }
public String getInfo() { return super.getInfo()+" color = "+color; }
public String getColor() { return color; }

}

}
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% java R12Samplel
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Meaow!
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static abstract class Animal { /] WRY Z AT L7z
String name;
public Animal(String n) { name = n; }
public String getName() { return name; }
public abstract void bark(); /] R AY Y RIZU~
public void barkTwice() { bark(); bark(); }
public String getInfo() { return getName(); }

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

public class R12Sample2 extends JFrame {
Font fn = new Font("Helvetica", Font.BOLD, 20);
public Ri2Sample2() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
}
public void paint(Graphics g) {
g.setColor(Color.blue); g.setFont(fn); g.drawString("Hello", 100, 100);
g.setColor(new Color(0.9f, 0.1f, 0.6f, 0.3f)); g.fillOval(120,50,120,80);
}
public static void main(String[] args) {new R12Sample2().setVisible(true);}
}
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import java.awt.*;
import javax.swing.*;

public class R12Sample3 extends JFrame {
Font fn = new Font("Helvetica", Font.BOLD, 20);
double time = 0.0, xpos = 100.0, ypos = 100.0;
JPanel panel = new MyPanel();
public Ri2Sample3() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
getContentPane() .add(panel); new MyThread().start();
}
class MyPanel extends JPanel {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(Color.blue); g.setFont(fn);
g.drawString("Hello", (int)xpos, (int)ypos);
g.setColor(new Color(0.9f, 0.1f, 0.6f, 0.3f));
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g.£il110val (120, 50, 120, 80);
}
}
class MyThread extends Thread {
public void run() {
while(true) {
try { sleep(100); } catch(Exception ex) { }
time += 0.1; ypos = 100 + 100*Math.sin(time); panel.repaint();
}
}
}
public static void main(String[] args) {new R12Sample3().setVisible(true);}
}

SIS DOH ERD [EHE > TN D,

o X, XY BfEZZHE LTHD,
e JPanel DY 7V 5 A MyPanel # HHE LT DA VARV A%RFEO>T VW5,

e IVAKNTY &@%ﬂﬁﬁ KAET, (1) BOHIZ MyPanel %13 diAA, (2)MyThread D1 Y AR VY A% fF>THEIT%2H
BIETWD (ZHUTE YN U ZFETORNAEF SIX LD D),

o JEDHID paint () LFEIBRDE D% 5 E L MyPanel DHFTEH L TWD A, fAEfR2H < O THRMIZERET
EREEDEDIILTVD, FAXF M EREEZEZRIZEI>THEELTWS

e MyThread |& Thread D% 727 5 AT, EITRUZEEID— ROREZ ML ZFEFORRNE UTHET Uil %
panel DINAE% FiH X E 2 I2IXZTD A Y Y R repaint () ZIEANIEX LN,

& AT, 77 A MyThread ¥ MyPanel (23 static WHEEINTWANI LIZKMNDWEEZAIN? INHDT T A
DAYV ROBNSIE, AMIlZ Z A (R12Sample3) D1 ¥ AR ¥ AZ ¥ panel. time. ypos R EEZZBMIMLTW\D, £0D
72, INEDTTADA VARV AIIMUY ZADATI 27 M T 2D0Wh] ATV NTHIZBENRH D,
ZTDEDBGE I static ZHELRN (VT AAVYY REA VARV AAY Y ROBEWEFHYPLTWD), DL 4
static TRWVAMZ Z AD Z & % Java TIZWERY T R (inner class) & A TWD,

1.6 |EANILI A

Java T A VY RUTEDERD & SITRENIBY T A2 LBUHS DT, TNERDZNMHRIZE S 2\, 207D, N
2 A (1)1 D extends F7z1% 1mp1ements(f ) DAEREL, (2) AVANTIA ZRF7ZY (3)1 HFT 21 CE
&S ThHhNE, WHWBARETZ DT TICESE S HEZHAREL TS, BAERRIZIE,

. new XXX(O) ...

class XXX extends YYY {

/R
}
DEDNZELSDONINETHEALZTEED, ThEz <5210 T
. new YYY() {
[/
.

DEDIHSERIC TZEDEE] VI ATEHELZHOIAATELS, TNEHMANILY T A LR, ORI % L NI 2
FJAWEZAELZEDERLTEL,

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

public class R12Sample4 extends JFrame {

Font fn = new Font("Helvetica", Font.BOLD, 20);

double time = 0.0, xpos = 100.0, ypos = 100.0;

JPanel panel = new JPanel() {

public void paint(Graphics g) {

g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(Color.blue); g.setFont(fn);
g.drawString("Hello", (int)xpos, (int)ypos);



g.setColor(new Color(0.9f, 0.1f, 0.6f, 0.3f));
g.£fi110val (120, 50, 120, 80);
}
I
public Ri2Sample4() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
getContentPane () .add (panel) ;
new Thread() {
public void run() {
while(true) {
try { sleep(100); } catch(Exception ex) { }
time += 0.1; ypos = 100 + 100*Math.sin(time); panel.repaint();
}
}
}.start();
}
public static void main(String[] args) {new R12Sample4().setVisible(true);}
}
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import java.awt.*;
import javax.swing.*;

public class R12Sample5 extends JFrame {
FlyingCircle[] a = new FlyingCircle[10];
int count = 0;
JPanel panel = new JPanel() {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
for(int i = 0; i < count; ++i) { a[i].draw(g); }
}
I
public Ri2Sample5() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
getContentPane () .add (panel) ;
al[count++] = new FlyingCircle(Color.red, 100, 100, 40, 25, 40, panel);
alcount++] = new FlyingCircle(Color.blue, 100, 100, 30, 60, -90, panel);
new Thread() {
public void run() {
while(true) {
try { sleep(20); } catch(Exception ex) { }
for(int i = 0; i < count; ++i) { ali].addTime(0.02); }
panel.repaint();
}
}
}.start();



}
static class FlyingCircle {
Color col;
double xpos, ypos, rad, vx, Vy;
JPanel panel;
public FlyingCircle(Color c, double x, double y, double r,
double vxl, double vyl, JPanel p) {
col = c; xpos = x; ypos = y; rad = r; vx = vxl; vy = vyl; panel = p;
}
public void draw(Graphics g) {
g.setColor(col);
g.fil10val((int) (xpos-rad), (int) (ypos-rad), (int)rad*2, (int)radx2);
}
public void addTime(double dt) {
xpos += vx * dt; ypos += vy * dt;
if (xpos<0 && vx<0 || xpos>panel.getWidth() && vx>0) { vx = -vx; }
if (ypos<0 && vy<0 || ypos>panel.getHeight() && vy>0) { vy = -vy; }
}
}
public static void main(String[] args) {new R12Sample5().setVisible(true);}
}
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interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
}
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class FlyingCircle
implements Animation

interface addTime() ()
Animation
PR
draw() ()
addTime() ()
class WavingText
implements Animation
Animationa = ..

addTime() ()
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import java.awt.*;
import javax.swing.*;

public class R12Sample6 extends JFrame {
Animation[] a = new Animation[20];
int count = 0;
JPanel panel = new JPanel() {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
for(int i = 0; i < count; ++i) { a[i].draw(g); }
}
};
public Ri2Sample6() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
getContentPane() .add (panel) ;
alcount++] = new FlyingCircle(Color.red, 100, 100, 40, 25, 40, panel);
alcount++] = new FlyingCircle(Color.blue, 100, 100, 30, 60, -90, panel);
alcount++] = new WavingText(Color.green, "Hello", 80, 200, 100, 5);
new Thread() {
public void run() {
while(true) {
try { sleep(20); } catch(Exception ex) { }
for(int i = 0; i < count; ++i) { ali].addTime(0.02); }
panel.repaint();
}
}
}.start();
}
interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
}

draw() &7 addTime () & MEEBIZZOE ¥ ali] KASTNE ATV L7 MIRET 3 OAIHENTET X NS =
VAT (B,



XITC, AVATZT—AIWD IV T A%RERT D & ZIMhAD lextends 77 A% OMRHYIZ limplements 1 V&
7T —A%] REEET D,

static class WavingText implements Animation {
static Font fn = new Font("Helvetica", Font.BOLD, 20);
Color col;
String text;
double xpos, ypos, yrad, theta = 0.0, vtheta;
public WavingText(Color c, String s,
double x, double y, double r, double v) {
col = c; text = s; xpos = x; ypos = y; yrad = r; vtheta = v;
}
public void draw(Graphics g) {
int x = (int)xpos, y = (int) (ypos + yrad*Math.sin(theta));
g.setColor(col); g.setFont(fn); g.drawString(text, x, y);
}
public void addTime(double dt) { theta += vtheta*dt; }
}
static class FlyingCircle implements Animation {
Color col;
double xpos, ypos, rad, vx, Vy;
JPanel panel;
public FlyingCircle(Color c, double x, double y, double r,
double vxl, double vyl, JPanel p) {
col = c; xpos = x; ypos = y; rad = r; vx = vxl; vy = vyl; panel = p;
}
public void draw(Graphics g) {
g.setColor(col);
g.£i110val ((int) (xpos-rad), (int) (ypos-rad), (int)rad*2, (int)rad*2);
}
public void addTime(double dt) {
xXpos += vx * dt; ypos += vy * dt;
if (xpos<0 && vx<0 || xpos>panel.getWidth() && vx>0) { vx = -vx; }
if (ypos<0 && vy<0 || ypos>panel.getHeight() && vy>0) { vy = -vy; }
}
}
public static void main(String[] args) {new R12Sample6().setVisible(true);}
}

ZOEDIZUT, IETXRMEEED NS, TNTNOMEORRIEZE T 7 AZITTHY., 2EESIEFEOITA
W, & WD TEEATTREIC R D

0 DJET

Hello

5: A VAT — A% AW THEEIE & i <

EB5 SO (IC—T22E51207%) ¥ 20 WM, B/ 5AI0H EATE OB % /5 % 3 2 B2 801 LT
A&,
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2.3 YORAXRY NDZITEY

MEREHNED LSR8 ZAT, ANIODWTHMHL LS, TNEFTOCUL T SV r—ya vy TlEATmE%
FATLALZATTOZ I MIFRFBLREBIZRY, ANDPKD LSRN RZTRITHEE Ao 72,

D4 Y RYTTVIr—=avOgs, AFARY N ONBESR) L UTRZITIOND, 1Y NMETO T T LADFEST
CAFIEFIHICHEL, ZOBHRN IO I LMIELNTED, 2L XE TF—FR—RHL] & YT ARZ VL] ©
WOTEA—FIZES>TIFADZEBRDT, IN6NTOT T AL ERBIZHELTELSNTHED, LWVDETIVIEE
BIZESTWVWS,

CUIDAHNETIV

L——————“+%ﬁﬁ¢%\\‘

String s = in.readLine(); AT
r——————__¥ﬁéﬁ%4//

GUIDAHNETIV

8
Forgah | U Tk
L gg

(%9 AHRME)
) )

........... ANV MINE U 72 LB
(A RV IV RT) DFEFF
= AN S 2 JLE

6: 1Y MMIEDADDZITEY

TNEZITID 720I121F, BRBOHFOHEBIZANRY MNY RS (A RV FZITIHDDOULA) 2RETDHENDH D,
—H/HAN B T ZAARY MIDOWTHTAE D,

e JFrame ¥ JPanel 7% ¥ | addMouseListener() &5 AV Y R&HFD,

o ZMDAYVY NiE MouseListener £\ 1 VX7 = — A% implements U720 T ADA VARV A%l LT%
TS,

e ZDA VAT T—AIZIEX I ADARY NeZIFTEB 720D AW RBPEHREINT VWD, 72& XX mousePressed()
EWVDIAYY RIIY T ARZ VB NZEND ARV NE2ZIFELS,

SWVWEZ 5L, Mouselistener f ¥ X 7 = — A% implements L. mousePressed() X\ AV Y REEHL ATV
IN(TRTRATI 2 M) ZHREL, TN % addMouseListenr () TEEHL THEL &, BRIV ETIY T AR Y Y
JINFZEEIDAYY R(ARY IV RI)DBIEEND, RDOT, ZOATI LT MIXTARE Y BHINZRD
FEEFR L TB XL WDIFZ, BB, ZDOAY Y RiZld MouseEvent 7 7 ADA VY AR Y AMEI N, TDAY Y R
getX(), getYO) IZK D REVBHINAZIFDOY I AD XY FBIENIETE S,

implements

addMouseListener() l}jl:o?l‘usjek}sfgei

12 &) Bk

(TRTEZRFATI 2T M)

JFrame

JPanel
mousePressed()

NIFTHI N5

etc. mousePressed()
DHIZELT U720
MEEZE FNTHL

I
YYARE Y EHT

X 7: ARV RNV RTDEGEE JLE

FERRIZIX, MouseListener 1 V& 7 = — A% [E{ implements U T AR AY Y REHES LESREDT, TON
PHYIZ, MouseAdapter £\ D 7 J A (Z A MouseListener 1 X 7 = — A% [E# implements UL CTW2) DY TV 5
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AT, BERAVY RETEUEZZDONEN, ZOHET, YOARZYPHINZREROEEEZ TS X5 R
Bl 2z R,

o XUARA VANKIED LIZHNIE, TOMENERY D—F LICH5,
o YUARAVANEDKED EIZE R T, FrLwv [TREM] %2 ZTOREIZERT 5,

[EIZHD] DEDLMNBEIZAR D728, Animation T YA 7T —AIZhit() WD AV W REZEIMUZ, ZOAYV YR

134G U 72 XY BEHZ DOWT, T ORENBIZ OB N E S & imiifE e UTRY,
BIRETH 22, HIEEHMAIEDOHIEE ZD S5\ (72720 import 23 1 DA TV DD THRE),

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

public class R12Sample7 extends JFrame {
Animation hit = null;
Animation[] a = new Animation[20];
int count = 0;
JPanel panel = new JPanel() {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
for(int i = 0; i < count; ++i) { ali].draw(g); }
}
};

IVANT IR TOYMALRIZ, panel I UTARY MZITMY DT X T REHETDH, 2 TIHELTI7720
MouseAdapter DY 727 7 AL 2D M4HNER 7 7 AL UTHEL. mousePressed() DAZELFH AT WD, £I Tk
YU ADXY BEEEEZIFFLUTAY Y Rpress() 2SR, HELIEINETEEDLR,

public Ri2Sample7() {
setDefaultCloseOperation(EXIT_ON_CLOSE); setSize (400, 400);
getContentPane() .add (panel) ;
panel.addMouseListener (new MouseAdapter() {
public void mousePressed(MouseEvent e) { press(e.getX(), e.getY()); }
b
al[count++] = new FlyingCircle(Color.red, 100, 100, 40, 25, 40, panel);
alcount++] = new FlyingCircle(Color.blue, 100, 100, 30, 60, -90, panel);
alcount++] = new WavingText(Color.green, "Hello", 80, 200, 100, 0.5);
new Thread() {
public void run() {
while(true) {
try { sleep(20); } catch(Exception ex) { }
for(int i = 0; i < count; ++i) { ali].addTime(0.02); }
panel.repaint();
}
}
}.start();
}

press() TIE—&FHES (L) MOIHICKIEZFANT, hit §2EDRHIUXZT NN —F LIZR D £ S IZHSI DREIET %

ANEZ D, 1282 00E RDODIZH LW FlyingCircle 7 7V 7 M & ELEBUST A R TEY, Thi REICAN
%, hit LWOEHIE, Yo A TVl MEABHMUSERLAZA TV 27 M EFET S (ROFIETHS),

public void press(int x, int y) {

hit = null;
for(int i = count-1; i >= 0; —--i) {
if(alil.hit(x, y)) {
hit = al[il;

for(int j = i; j < count-1; ++j) { al[j]l = alj+1]; }
alcount-1] = hit; return;
}
}
if (count+1 >= a.length) { return; }
hit = a[count++] = new FlyingCircle(
Color.getHSBColor ((float)Math.random(), 1f, 1f), x, y,
10+20*Math.random(), 10+40*Math.random(), 10+40*Math.random(), panel);
}

Animationf VYA 7 =z —ALA R hit () ZEIMU Z S PAMEE U,
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interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
public boolean hit(double x, double y);
}
static class WavingText implements Animation {
static Font fn = new Font("Helvetica", Font.BOLD, 20);
Color col;
String text;
double xpos, ypos, yrad, theta = 0.0, vtheta;
public WavingText(Color c, String s,
double x, double y, double r, double v) {
col = c; text = s; xpos = x; ypos = y; yrad = r; vtheta = v;
}
public void draw(Graphics g) {
int x = (int)xpos, y = (int)(ypos + yrad*Math.sin(theta));
g.setColor(col); g.setFont(fn); g.drawString(text, x, y);
}
public void addTime(double dt) { theta += vthetaxdt; }
public boolean hit(double x, double y) {
int xp = (int)xpos, yp = (int) (ypos + yrad*Math.sin(theta));
return xp < x && x < xp+16xtext.length() && yp-20 < y && y < yp;
}
}
static class FlyingCircle implements Animation {
Color col;
double xpos, ypos, rad, vx, Vy;
JPanel panel;
public FlyingCircle(Color c, double x, double y, double r,
double vxl, double vyl, JPanel p) {
col = c; xpos = x; ypos = y; rad = r; vx = vxl; vy = vyl; panel = p;
}
public void draw(Graphics g) {
g.setColor(col);
g.fill10val((int) (xpos-rad), (int) (ypos-rad), (int)rad#2, (int)radx2);
}
public void addTime(double dt) {
xpos += vx * dt; ypos += vy * dt;
if (xpos<0 && vx<0 || xpos>panel.getWidth() && vx>0) { vx = -vx; }
if (ypos<0 && vy<0 || ypos>panel.getHeight() && vy>0) { vy = -vy; }
}
public boolean hit(double x, double y) {
return (xpos-x)*(xpos-x) + (ypos-y)*(ypos-y) <= radxrad;
}
}
public static void main(String[] args) {new R12Sample7().setVisible(true);}
}

BB 6 ZOHE (I —TEDLDICLk) 22D EEHNE, W26 T ARR YV EMUZEOEEEZ RO & S 12K
EWLUTAE,

a. 7V w792 EZOMENRATHICH D PO D IZ—FRAIITEDIZT D,

b, RSO L ZATIZ VY 7 F2LHRBIZZVY I UERIERZDOEIZT—745, (k¥ b ThE5Es
3 5121%, Animation 1 V& 7 = — AlZ setPosition(z, y) DEHIRAVY REEIML., KHEZ 7 AE
ThEEBNFEETIHENRDH D, )

c. 1R 7 x—AMouseListener & 7 X 7 X2 T AD 1.£ MouseAdapter % API R¥a XY NTHERL, <
D ARR VUL DA XY N UTHRZITENS 2N L, THICHEDE, RE VLA OEETE M
MHEECZEPEE D LD ITE LU TAL,

d. YU ADOBE® R T U %%I17H% 121, JPanel D addMouseMortionListener () AV Y RIZ&>TA VAT x—
AMouseMortionListener (I D ATV Ma¥ikd 2 (74 7427 AD+tH L LT MouseMortionAdapter
NRHTED), TNOE2EHLT, MIEERIVTEDEDITLTAL, (INE R setPosition() 3%
D BBEIZRD ZLICHER, )
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2.4 GUIEBREZDEE

HIEi £ TOHETHEMIY T ARE Y OEHRIEZITEND L DIC8DH, TNT GULEE (RX Y ENATA KL
N=PAZa =) 2ELDIIMERETI THD, TLTEBLAA, Java TEINSHD GUI TR T A L&
ULTHELTH>T, TOA VAR AZAER U CHEIZAEE T D Z I TEHELTIND,

L ZATHEADEEGIEZE D THIXNNES S, XY EELIEL @I 2FETD? ThTE [BOKIINEDS
BONEOIE] WO, BOKIIEFEHLAAI—YPHBIIAZTLERD, TOLE, MK REANTE /2D BLHE
BRARBZVRHEE N OIS BR>TUE>TIXHD DT, MEADOBIEL T OHREE B ETH D, Java TIXI D & D 2

BEEBTIATVZI N2 LATOMIR—I v LIRS, ZZTIRHE-RREDLE L TRD2DEH>THRS,

e BorderLayout — S &D ) [ Rl [Fhn) D] [0 (S8 E2ES 2R TED,
e FlowLayout — FHISIZ/ED HIEIZE M %2 55D TITT 5,

JFrame X> JPanel O NI DAHIKIZIFFFITITIRE U RV 4 1% BorderLayout A% E I N T WD M, ZAH LU IR
setLayout ) THEW/ZWL AT MY A=V YDAV ARZ Y ARFET D, Z 2 TIEMMAOEITIZKRZE R D TS A,
LAIMRD &S ICELET S (K 8),

o MUDEDHFRITIZINETHEY T = A= 2 V] JPanel ZBLET D,

o AMUIDAED Tl GUI #BdhH JPanel % & U CTT DHDELEIZIX FlowLayout & {# 5,

anel
%W@ z:ﬂiTkﬁb<
Border T=A=Y Y ERR)
Layout
lowpanel FlowLayout
LI (R 5% ANS)
N~ 7
RE V&

8: GUIEBDBIED L 1T 7 b

X T, KRIZGUIERHDEER T 0T T LAMBESI P> THEI 2 FATHED, 28 2IETF A N AT (JTextField)
IZDWTIE, getText() TTDHIZADTWD (Z—YWN AT U CFFIMEY HED & \WDS ZIF T, FicEbo722
iR, —H, UKL Y (JButton) IZDWTIE, TARAVHBHIINAZ] LWD A XY N &ZIFH > TG 2 HEHN
Hd, ZOEDIZIE, KDY T AL RY N EFRBREZEVBLFINREHH N >TNT, AV Y K addActionListener() (Z K
DARYIMNYRTZHRTEL, TDOA XY MY RFIE ActionListener 1 V& 7 = —AIZfEWV, IRZ VBMII b &
actionPerformed() £\ 5 AV W RMIPFPHINDILTHET D, AVY RIFIN1IDETAEDT, LHLRDZTHT
BRI TAIAETH D,

TIEBIHEZ RTAL S, BEBDIZINEITLEEMRZN, GUIHE LTHULARZ Y E2 3D, 7F A M ATIM
Z1DHE. 2% AND JPanel # 1 DHEL TINSL EHERU 1%%‘3’6

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

public class R12Sample8 extends JFrame {

Animation hit = null;

Animation[] a = new Animation[20];

int count = 0;

JPanel panel = new JPanel() {

public void paint(Graphics g) {

g.setColor(getBackground()); g.fillRect(0, 0, getWidth(), getHeight());
for(int i = 0; i < count; ++i) { alil.draw(g); }

}
};
JButton bl = new JButton("Fast");
JButton b2 = new JButton("Slow");
JButton b3 = new JButton("Text");

JTextField t1 = new JTextField();
JPanel lowpanel = new JPanel();
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IT, AVARNIZRIZE BT H DA, ETROFITIE THZ] panel, M (FiE) (2] lowpanel & AN,
lowpanel DL 1 77 h¥ 32— ¥ FlowLayout [ZZ 8T 5, TDHE, lowpanel DHIIIGZ 1 DT DFED TV A,
RANZDOWTREDRA Y BHINRGOIELIEL A XY PNV R T 2R EL TN,

public R12Sample8() {
setDefaultCloseOperation(EXIT_ON_CLOSE) ;
getContentPane () .add(panel, BorderLayout.CENTER) ;
getContentPane() .add (lowpanel, BorderLayout.SOUTH);
lowpanel.setLayout (new FlowLayout());
lowpanel.add(bl);
bl.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {
if (hit != null) { hit.changeSpeed(1.1); }
}
B
lowpanel.add(b2);
b2.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {
if (hit != null) { hit.changeSpeed(0.9); }
}
B
lowpanel.add(b3);
b3.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {
String s = tl.getText();
if (count+1>=a.length || s.equals("")) { return; }
alcount++] = new WavingText(
Color.getHSBColor((float)Math.random(), 1f, 1f), s,
400*Math.random(), 200*Math.random(), 100*Math.random(), 1);
}
b;

BAND 2 DDORE VIFBIBZEINTHWDIRPOREZLEETT D (Z DDA YA 71— Al changeSpeed() DiE
#E2EIML, EHEIZ I ATEAYY REEPLTWD), 3 FEHDORZ VIF AN HIAEN P &R > 7
WavingText & £ L TEMT D, JTextField (ZDWVWTIE, 41XV MY RIFBELZVMN, ENH0VDREIX
2§ 50 % setPreferredSize() TIRETHIMENH D ((IXFEL SV HIALDIZES N THERKEINES TS
LMb), TNURIZINETOHELFRKRTDH S,

lowpanel.add(tl); tl.setPreferredSize(new Dimension(60, 25));
pack(); setSize (400, 400);
panel.addMouselListener (new MouseAdapter() {
public void mousePressed(MouseEvent e) { press(e.getX(), e.getY()); }
b
al[count++] new FlyingCircle(Color.red, 100, 100, 40, 25, 40, panel);
alcount++] = new FlyingCircle(Color.blue, 100, 100, 30, 60, -90, panel);
al[count++] = new WavingText(Color.green, "Hello", 80, 200, 100, 0.5);
new Thread() {
public void run() {
while(true) {
try { sleep(20); } catch(Exception ex) { }
for(int i = 0; i < count; ++i) { ali].addTime(0.02); }
panel.repaint();
}
}
}.start();

}
ZIUFIFINETLIRIEFELTH D,

public void press(int x, int y) {

hit = null;
for(int i = count-1; i >= 0; —--i) {
if(alil.hit(x, y)) {
hit = al[il;

for(int j = i; j < count-1; ++j) { alj]l = alj+1]; }
alcount-1] = hit; return;
}
}
if (count+1 >= a.length) { return; }
hit = a[count++] = new FlyingCircle(
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Color.getHSBColor((float)Math.random(), 1f, 1f), x, y,
10+20*Math.random(), 10+40*Math.random(), 10+40*Math.random(), panel);
}
interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
public boolean hit(double x, double y);
public void changeSpeed(double r);
}
static class WavingText implements Animation {
static Font fn = new Font("Helvetica", Font.BOLD, 20);
Color col; String text;
double xpos, ypos, yrad, theta = 0.0, vtheta;
public WavingText(Color c, String s,
double x, double y, double r, double v) {
col = c; text = s; xpos = x; ypos = y; yrad = r; vtheta = v;
}
public void draw(Graphics g) {
int x = (int)xpos, y = (int)(ypos + yrad*Math.sin(theta));
g.setColor(col); g.setFont(fn); g.drawString(text, x, y);
g.setColor(Color.black) ;
}
public void addTime(double dt) { theta += vtheta*dt; }
public boolean hit(double x, double y) {
int xp = (int)xpos, yp = (int) (ypos + yrad*Math.sin(theta));
return xp < x &% x < xp+15*text.length() && yp-20 < y && y < yp;
}
public void changeSpeed(double r) { vtheta *= r; }
}
static class FlyingCircle implements Animation {
Color col; double xpos, ypos, rad, vx, vy; JPanel panel;
public FlyingCircle(Color c, double x, double y, double r,
double vxl, double vyl, JPanel p) {
col = c; xpos = x; ypos = y; rad = r; vx = vxl; vy = vyl; panel = p;
}
public void draw(Graphics g) {
g.setColor(col);
g.fil10val((int) (xpos-rad), (int) (ypos-rad), (int)rad#2, (int)radx2);
}
public void addTime(double dt) {
xpos += vx * dt; ypos += vy * dt;
if (xpos<0 && vx<0 || xpos>panel.getWidth() && vx>0) { vx = -vx; }
if (ypos<0 && vy<0 || ypos>panel.getHeight() && vy>0) { vy = -vy; }
}
public boolean hit(double x, double y) {
return (xpos-x)*(xpos-x) + (ypos-y)*(ypos-y) <= radxrad;

}
public void changeSpeed(double r) { vx *= r; vy *= r; }
}
public static void main(String[] args) {new R12Sample8().setVisible(true);}

}

EBT7 ZOHE (TIE—TE2L2ILA) 2TOFEFME, BWALKHIREDIZHEL TAL,

3 IWZIC

INT MEHRBE) A2 I ADHBIXITRTELENTY, HLBARARED LV R—F LA UIBBNLET, &
RIZOEZ L, HRITH2 - 3HLDTY 7 bV 27 ROEFUTHEENLDI N IREF L AL VBV ERNE T, LR T
SZLUTE, HHRAZORALT S EZ AL, FAFBIITOTIIVINTEDL LDICA 5722 81213 < OffifEia
HBHEFNET, ZLERE TEHODOY 7 FTIEPVIIKWIETE, TV I 402FFIEXTIITELYBITMH
MTEDILEFZHDHY £, BB SHRLEETOIVIET, BHHRAEX IO T IV TOREREER L T > THHD
B E2ITBNIE, FhE UTIRRESERTY, TIRPEM, HYMBL S TIVELUA,
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B 5%HOBEWIMA]

BEEI KO EENE TR, MEHRRY ] oD% <Dy I ATIFILBEOETRR (7075 IV /' E5EIE Ruby) % Ei
UEd, RREUTIE BROENPMD 2V Z ATHREBZNL SNDW2Z e 2R L 2\WD T, Ml (FhE
BHO 2/1612), S7E% Ruby 95 Java IE L=V 3 VR A2 5 2AOR— I FICHE LAV E BV ET, JHTE
FBHIE. ZOMEE [HEPSEREE BANT, 90 SUNT] AL, [14A ]2 UTRS TH-S T Z X0 (Subject:
% Reportl4A L 92 AMIHERAR, BHEEFNTEZIW), &8, ZUIH EFTEREDZODSET—L L LT
AW ZITTHY, BIIFBERLU EEA, 22U, SRICESTEREIL & UTHHWOTIE RV AV,
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