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

public class Sample4l extends JFrame {
double time = 0.0, xpos = 100.0, ypos = 100.0, height = 100.0;
public Sample41() {
setDefaultCloseOperation(EXIT_ON_CLOSE) ;
setPreferredSize(new Dimension(400, 400));
getContentPane () .add(new JPanel() {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0,0,getWidth(),getHeight());
g.setColor(Color.red); g.fillOval((int)xpos, (int)ypos, 50, 50);
}
}); packQ;
new Thread() {
public void run() {
while(true) {
try { sleep(100); } catch(Exception ex) { }
time += 0.1; ypos = 100 + height*Math.sin(time); repaint();
}
}
}.start();
}
public static void main(String[] args) { new Sample41().setVisible(true); }
}
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import java.awt.*;
import java.awt.event.*; < ZO import ZIXg I &1
import javax.swing.*;

public class Sample42 extends JFrame {
double time = 0.0, xpos = 100.0, ypos = 100.0, amp = 10.0, freq = 1.0;
public Sample42() {
setDefaultCloseOperation(EXIT_ON_CLOSE) ;
setPreferredSize(new Dimension(400, 400));
getContentPane() .add(new JPanel() {
public void paint(Graphics g) {
g.setColor(getBackground()); g.fillRect(0,0,getWidth(),getHeight());
g.setColor(Color.red); g.fillOval((int)xpos, (int)ypos, 50, 50);
}
}); packQ;
addMouseListener (new MouseAdapter() {
public void mousePressed(MouseEvent evt) {
xpos = evt.getX(); ypos = evt.getY(); repaint();
}
b;
addKeyListener (new KeyAdapter() {
public void keyPressed(KeyEvent evt) {

if (evt.getKeyChar() == ’1’) { amp *= 1.1; }

if (evt.getKeyChar() == ’s’) { amp *= 0.9; }

if (evt.getKeyChar() == ’+’) { freq *= 1.1; }

if (evt.getKeyChar() == ’-’) { freq *= 0.9; }
}
B

new Thread() {
public void run() {
while(true) {
try { sleep(100); } catch(Exception ex) { }
time += 0.1xfreq; ypos += amp*Math.cos(time); repaint();
}
}
}.start();

}
public static void main(String[] args) { new Sample42().setVisible(true); }

}
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class MovingCircle implements Animation {
Color cl;
double gx, gy, vx, vy, rad;
public MovingCircle(Color cli, double x, double y,
double vxl, double vyl, double radl) {
cl =cll; gx =x; gy =y; vx = vxl; vy = vyl; rad = radl;
}
public void draw(Graphics g) {
g.setColor(cl);
g.£i110val ((int) (gx-rad), (int) (gy-rad), (int) (rad*2), (int) (rad*2));
}
public void addTime(double dt) {
gx += vx * dt; gy += vy * dt;
if (gx<0.0 && vx < 0.0) { vx = -vx;}
if (gx>getWidth() && vx > 0.0) { vx = -vx;}
if (gy<0.0 && vy < 0.0) { vy = -vy;}
if (gy>getHeight() && vy > 0.0) { vy = -vy;}
}
}
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interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
}
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for(int i = 0; i < count; ++i) ali].draw(g);
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import java.awt.x*;
import javax.swing.*;

public class Sample43 extends JFrame {
double time;
Animation[] a = new Animation[20];
int count = 0;

public Sample43() {

setDefaultCloseOperation(EXIT_ON_CLOSE) ;
setPreferredSize (new Dimension(400, 300));
getContentPane () .add(new JPanel() {

public void paint(Graphics g) {

for(int i = 0; i < count; ++i) ali].draw(g);

}

}); packQ;
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public void init() {
al[count++] new MovingCircle(Color.red, 100, 100, -30, 40, 15);
// alcount++] new MovingJack(new Color(80, 120, 180), 10, 10, 80, 30, 30);
// alcount++] = new LightOnOffJack(new Color(40, 120, 80),

// 10, 30, 20, 20, 30, Color.red);

// alcount++] = new MovingSnowman(new Color(60, 100, 80),

// 110, 30, 30, 20, 30, Color.red, 1.2);

// alcount++] = new WavingSnowman(new Color (120, 240, 80),
// 150, 70, 40, 20, 30, Color.red, 1.2);

// alcount++] = new LongNeckSnowman(new Color(150, 80, 80),
// 110, 70, 40, -15, 30, Color.red, 1.2);
// alcount++] = new RotateSnowman(new Color(110, 180, 120),
// 110, 110, -10, -15, 30, Color.red, 1.2);

}
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time = 0.001 * System.currentTimeMillis();
new Thread(new Runnable() {
public void run() {
while(true) {
try { Thread.sleep(50); } catch(Exception ex) { }
double dt = System.currentTimeMillis()*0.001 - time;
for(int i = 0; i < count; ++i) ali].addTime(dt);
time += dt; repaint();
}
}
}) .start();
}

public static void main(String[] args) { new Sample43().setVisible(true); }
main() IFWVWDOEEFEU, 147 = —2A Animation |& L TR ANz,

interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
}
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class MovingCircle implements Animation {
Color cl;
double gx, gy, vx, vy, rad;
public MovingCircle(Color cli, double x, double y,
double vxl, double vyl, double radl) {
1 =2cll; gx =x; gy =y; vx = vxl; vy = vyl; rad = radil;
}
public void draw(Graphics g) {
g.setColor(cl);
g.£il10val ((int) (gx-rad), (int) (gy-rad), (int) (rad*2), (int) (rad*2));
}
public void addTime(double dt) {
gx += vx * dt; gy += vy * dt;
if (gx<0.0 && vx < 0.0) { vx = -vx;}
if (gx>getWidth() && vx > 0.0) { vx = -vx;}
if (gy<0.0 && vy < 0.0) { vy = -vy;}
if (gy>getHeight() && vy > 0.0) { vy = -vy;}
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class MovingJack extends MovingCircle {
Color eyeColor, mouthColor;
public MovingJack(Color c, double x, double y,
double vxl, double vyl, double radl) {
super(c, x, y, vxl, vyl, radl); eyeColor = mouthColor = c.brighter();
}
public void draw(Graphics g) {
int u = (int)rad/4;
super.draw(g) ;
g.setColor (eyeColor) ;
g.fillPolygon(new int[]J{(int)gx-3*u, (int)gx-2*u, (int)gx-ul},
new int[]{(int)gy-u, (int)gy-2*u, (int)gy-u}, 3);
g.fillPolygon(new int[]J{(int)gx+3*u, (int)gx+2*u, (int)gx+u},
new int[]J{(int)gy-u, (int)gy-2*u, (int)gy-ul}, 3);
g.setColor (mouthColor) ;
g.fillPolygon(new int[]J{(int)gx-u, (int)gx, (int)gx+u},
new int[]J{(int)gy+u, (int)gy+2*u, (int)gy+u}, 3);
}
}
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class LightOnOffJack extends MovingJack {
double atime = 0.0;
Color lightOnColor;
public LightOnOffJack(Color c, double x, double y, double vx, double vy,
double radl, Color ci1) {
super(c, x, y, vx, vy, radl); lightOnColor = ci;
}
public void addTime(double dt) {
atime += dt; super.addTime(dt);
}
public void draw(Graphics g) {
if ((int)atime % 2 == 0) eyeColor = cl.brighter();
else eyeColor = lightOnColor;
super.draw(g) ;
}
}
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class MovingSnowman extends LightOnOffJack {
double ratio, dx = 0, dy = 0;
public MovingSnowman(Color c, double x, double y, double vxl, double vyl,
double radl, Color ci, double r) {
super(c, x, y, vxl, vyl, radl, cl); ratio = r; dy = radx*2;
}
public void draw(Graphics g) {
g.setColor(cl);
g.fi110val((int) (gx+dx-rad*ratio), (int) (gy+dy-rad*ratio),
(int) (rad*ratio*2), (int) (rad*ratio*2));
super.draw(g) ;
}
¥
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class WavingSnowman extends MovingSnowman {
public WavingSnowman(Color c, double x, double y, double vxl, double vyl,
double radl, Color ci, double r) {
super(c, x, y, vxl, vyl, radl, cil, r);
}
public void addTime(double dt) {
super.addTime(dt); dy = rad*2 - (ratio-1)*rad*(1+Math.sin(20*atime));
}
}
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class LongNeckSnowman extends MovingSnowman {
public LongNeckSnowman(Color c, double x, double y, double vxi,
double vyl, double radl, Color cl, double r) {
super(c, x, y, vxl, vyl, radl, ci, r);
}
public void draw(Graphics g) {
int len = (int) (rad*(atime%1));
g.setColor(cl);
g.fillRect ((int) (gx-0.3%*rad), (int)gy, (int) (0.6*rad) , (int)rad*2+len) ;
dy += len; super.draw(g); dy -= len;
}
}
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class RotateSnowman extends MovingSnowman {
public RotateSnowman(Color c, double x, double y, double vxl, double vyl,
double radl, Color cil, double r) {
super(c, x, y, vxl, vyl, radl, cil, r);
}
public void addTime(double dt) {
super.addTime (dt) ;
dx = rad*2*Math.cos(atime); dy = rad*2*Math.sin(atime);
}
}
}

EE3 LoTO 54 —TCX3LICHELAZDT, A¥—LTEITCEOEEEFHMNE, s E8nhrnr 5 A
DY T I A% E>TH UV (7) ZBMLU TAK,

2.3 BAE@AVRAYYaV)ILLIEEL

XT, ENTOTIIVIZRTEIRNEULZD? (821, 2L Po2T0dAEH] LB ANFEEINhTY
b, 22T, ZOFAFTOIRUODTFRLLUTAYIZSNWATOY SANTIEDLIFEBZBOTLED? 28 21X TH
MUMHNALAYE] 2EAD EE 57725, bio2 VT IA%EST, LI DI TLARY, —#&IZ, N {EHDEK
& M EDEREE D B - 23586, TOEBOMERTIEIM x N BYIZRD, INEYTIIATRAH5L LT MxN
MDY 775 A% ffoTWTlE, L TEFIZAZR,

CHUZRHTBEEIIRDE D BREDTH D, DFY, YTV ITATHEY 5 AOKEEZ E IR THEPTOTITARL, TH
BEZTZEBNDYZ T AZUT) TNEBGFED Y I A% EAEIET) BEREDEMALTD, ZHFTHE MEDY S

AL NEDY I A% ZNTNHETNIHFLDOITE, TheaVRIYa v EFRDTLRER,

Tk, XoEXDHEEZ (BHMEDDIXKREZNORTET) AVARI Y a VEIZFEL L TALDS, BEISIFEDS
RN,
import java.awt.*;

import javax.swing.*;

public class Sample44 extends JFrame {
double time;
Animation[] a = new Animation[20];



int count = 0;

public Sample44() {

setDefaultCloseOperation(EXIT_ON_CLOSE) ;
setPreferredSize(new Dimension(400, 300));
getContentPane () .add(new JPanel() {

public void paint(Graphics g) {

for(int i = 0; i < count; ++i) ali].draw(g);

}

}); packQ;

I, PIEEZEPTEHDED ko LESTRTVEM, E5EI NEIDUETHIT 2,

alcount++] = new FlyingMove(new Circle(Color.red, 100, 100, 15), -30, 40);
alcount++] = new CircleMove(new Circle(Color.blue, 120, 100, 10), 30, 5);
al[count++] = new CircleMove(new Triangle(Color.green,
100, 100, 140, 100, 80, 120), 40, 2);

alcount++] = new ChgColor(new Circle(Color.red, 100, 140, 20),

new Color[]{Color.pink, Color.cyan, Color.black}, 0.5);
AnimGroup gl = new AnimGroup(160, 100);
gl.add(new Circle(new Color (200, 155, 120), 0, 0, 40));
gl.add(new Triangle(Color.blue, -30, 0, -10, 0, -20, -10));
gl.add(new Triangle(Color.blue, 30, 0, 10, 0, 20, -10));
gl.add(new Triangle(Color.blue, -10, 10, 10, 10, 0, 20));
al[count++] = new FlyingMove(gl, 45, 35);
AnimGroup g2 = new AnimGroup(160, 100);
g2.add(new Circle(new Color (200, 155, 120), 0, 0, 40));
g2.add(new ChgColor(new Triangle(Color.blue, -30, 0, -10, 0, -20, -10),

new Color[]{Color.red, Color.white}, 0.7));
g2.add(new CircleMove(new Triangle(Color.blue, 30, 0, 10, 0, 20, -10),
3.0, 5.0));
g2.add(new Triangle(Color.blue, -10, 10, 10, 10, 0, 20));
alcount++] = new FlyingMove(g2, 25, 45);
}

ALy R e fiEiEETE [ U,

time = 0.001 * System.currentTimeMillis();
new Thread(new Runnable() {
public void run() {
while(true) {
try { Thread.sleep(50); } catch(Exception ex) { }
double dt = System.currentTimeMillis()*0.001 - time;
for(int i = 0; i < count; ++i) alil].addTime(dt);
time += dt; repaint();
}
}
}) .start();
}

VAR 7T —A Animation lE A VY RBNLR VI TS, WS DIF, MAZFEDLTIZ TEDAA] THALTS -
DIZIE, 1ZORL T T AMEINDI AV Y RERSTOVEINE2IbALERZLTELBENHLIND,

interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
public void moveTo(double x, double y);
public double getX();
public double getY();
public void setColor(Color c);
public Color getColor();
}

TIFET. MIVIAZHET D, 2077 AIBFITRAZD LRV, BREHEZRL TV,

class Circle implements Animation {
Color cl;
double gx, gy, rad;
public Circle(Color c, double x, double y, double r) {
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cl =c; gx =%x; gy =Yy; rad = r;

public void draw(Graphics g) {
g.setColor(cl);
g.£il10val ((int) (gx-rad), (int) (gy-rad), (int) (rad*2), (int) (rad*2));
}
public void addTime(double dt) { }
public void moveTo(double x, double y) { gx = x; gy = y; }
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c) { cl = c; }
public Color getColor() { return cl; }
}

Wk TS B2 T2 7 I AL UTHET %, 207 7 Alf Animation # BEL ATV N (DFVEF) 2 1D
ZATHYD ., ZOMEE [RIET ) S22 22082, TR, KHe LB ilgx, gy 22T, TOMEIZLREL
TWAEEAEH»EIXEV. CNEFHTSMTIE FlyingMove A 7Y =7 M2 ELHEIZ, RIELZWEEE /8T A X
ELUTHELTRIIZEY,

class FlyingMove implements Animation {
Animation anim;
double gx, gy, vx, Vy;
public FlyingMove(Animation a, double vxl, double vyl) {
anim = a; gx = a.getX(); gy = a.getY(); vx = vxl; vy = vyl;
}
public void draw(Graphics g) { anim.draw(g); }
public void addTime(double dt) {
anim.addTime(dt); gx += vx * dt; gy += vy * dt;
if (gx<0.0 && vx < 0.0) { vx = -vx;}
if (gx>getWidth() && vx > 0.0) { vx = -vx;}
if (gy<0.0 && vy < 0.0) { vy = -vy;}
if (gy>getHeight() && vy > 0.0) { vy = -vy;}
anim.moveTo(gx, gy);
}
public void moveTo(double x, double y) { gx = x; gy = y;
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c¢) { anim.setColor(c); }
public Color getColor() { return anim.getColor(); }
}

ZHOULTEFIE RIMDICAHALZE L1292 LW HIOKEEE HEL TThE Circle ZfllAabhE 2 D [H#E

VAN

static class CircleMove implements Animation {
Animation anim;
double gx, gy, rad, vtheta, theta = 0O;
public CircleMove(Animation a, double r, double vt) {
anim = a; gx = a.getX(); gy = a.getY(); rad = r; vtheta = vt;
}
public void draw(Graphics g) {
anim.moveTo(gx+rad*Math.cos(theta), gy+trad*Math.sin(theta));
anim.draw(g) ;
}
public void addTime(double dt) { anim.addTime(dt); theta += vtheta * dt; }
public void moveTo(double x, double y) { gx = x; gy = y;
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c¢) { anim.setColor(c); }
public Color getColor() { return anim.getColor(); }
}

BIEOAELHZT TR ZMIPR2IERT D, ZMABE ML FERRISRAZ YD FEPUETENN 2D IEL6ND5 (DX VRIS
HAGDELND),
static class Triangle implements Animation {
Color cl;

double gx, gy, dx0, dyO0, dxi1, dyl, dx2, dy2;
public Triangle(Color c, double x0, double yO, double x1, double y1i,
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double x2, double y2) {
cl = c; gx = (x0+x1+x2)/3; gy = (yO+yl+y2)/3;
dx0 = x0-gx; dx1 = xl-gx; dx2 = x2-gx;
dy0 = yO-gy; dyl = yil-gy; dy2 = y2-gy;
}
public void draw(Graphics g) {
int[] x = new int[]{(int) (gx+dx0), (int) (gx+dx1), (int) (gx+dx2)};
int[] y = new int[]{(int) (gy+dy0), (int) (gy+dyl), (int) (gy+dy2)};
g.setColor(cl); g.fillPolygon(x, y, 3);
}
public void addTime(double dt) { }
public void moveTo(double x, double y) { gx = x; gy = y;
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c) { cl = c; }
public Color getColor() { return cl; }
}

EObdo LHIORKEEE LT, T2 23 Ws] P27 7 AL UTHRELZEDEE>THAL, THFIT VA
77 A THEOFS % ZITHY . TOAEDIEFIZENZE/IL TV,

static class ChgColor implements Animation {
Animation anim;
Color[] colors;
double time = 0, period;
public ChgColor(Animation a, Color[] c, double p) {
anim = a; colors = c; period = p;
if(c.length == 0) throw new RuntimeException("empty color array");
}
public void draw(Graphics g) { anim.draw(g); }
public void addTime(double dt) {
anim.addTime(dt); time += dt;
anim.setColor(colors[(int) (time/period) 7% colors.length]);
}
public void moveTo(double x, double y) { anim.moveTo(x, y); }
public double getX() { return anim.getX(); }
public double getY() { return anim.getY(); }
public void setColor(Color c) { }
public Color getColor() { return anim.getColor(); }
}

IT, HENXES TRV DN? X, THEOREZ < 5D 2K MMENDS &S IZF Uiy, draw() O
CIATARBHERILZUTWVDEM, ZHEHHEOMEIX 7NV —TOhMiERSE THHNEE] 2 ANTHDE0
WU, < B2 NS EEBEIZ L TENR W E IEL I RVWD T, —RRIZEEEEZ & E L, fiEx&bokb
TR TEWVWD YT Z2ERFE L THEDITTHD,

static class AnimGroup implements Animation {
Animation[] a = new Animation[20];
int count = 0;
Color cl = Color.black;
double gx, gy;
public AnimGroup(double x, double y) { gx = x; gy = y; }
public void add(Animation anim) {
if (count+1 < a.length) alcount++] = anim;
}
public void draw(Graphics g) {
for(int i = 0; i < count; ++i) {
double x = al[i].getX(), y = al[il.getY();
al[i] .moveTo(x+gx, y+gy); alil.draw(g); ali].moveTo(x, y);
}
}
public void addTime(double dt) {
for(int i = 0; i < count; ++i) ali].addTime(dt);
}
public void moveTo(double x, double y) { gx = x; gy = y;
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c) { cl = c; }
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public Color getColor() { return cl; }
}
}

HEBIE Y 5 A% ffioTHE 32D =ML MAGDOENTENTE S, ULALEINZW=MEORDIZ, BPET
=ML MEETEH AR E2H>oTE L0, ZOXDIC, AVRIYYavEERILUTEFIXMALY &
T o L HREICHEREDMTROMABRDEWNEHTE 2, SEIXY 7 AMEZ N TATEMABBRI RO 5 (K 4),

Circle FlyingMove AnimGroup
(i Animation) (i Animation) (i Animation)
Triangle CircleMove
(i Animation) (i Animation)
ChgColor
(i Animation)

X 4: aVRIVavopor s AN

BE4 o7 I A8 aIE-—TE2 LD ICHELADT, JE—-LTETTOF FH MY, B/ SHEERRIEOM
AEDEEEATHOB S 2T 2ieFoTAhL, & LREVHIIE, FLUOEREZIENT S L RBE LW,

24 BUBMEICEIBZCYHLHHARI SR

AVRYY avORREFNo70, ESERUAYY REZEVELEDTTBY I ANESTILRE, Lo/
ABWVWEMEES, 5, TIRMENLAZVTTR? TAUTiEZD MBS %2 < < YT 20K % i 2 1E
Vv, ZOBEE. ERTRTIIVIDISIERL L RVADEENTE D LS &Y, EROBEM LAY F 20D
@A E 1 DOPY T ALK LK YT, LWIRUILARS,

EIAT, TDEIBLLKVILEITOR, <KOHUABY I AE THBIBADESEHT] THY. EBIZA VAL
VARERT D ZLFRVEANL N, L AFEBORBOIE S E S K VHBUEA. TOMERS LD B
I 5 AFAYY Rdraw() DNEHETEI RV (EZoTREDHIZR > TOARVYNRL), ZOXIBRAVY RIE, 12 7x—
ATOAY Y REFREFBR, AE (T—RH2) 2 [;] ZIFIZLUT, I5ICF—TY—RKabstract &TDAYV Y R &
U7 5 AEHDEHEDM I ET D, £/2, 1 VR T T—ATEZEINTOE AV Y RIZKK (T—R) 22080
HHLINERIUBENIRD, PZDEDBAYY RE THIZAY » K] (abstract method), I A Y v REFD LS RY
I A% R I A LR (N IZSORERHNZRND, EIT DI VAT —ATDOAY Y REHRIFETHEIIZ
abstract RO SNTHRHING LTI EZI W),

FDHlEE LOLSBEZFTEIL TAhDL, EHI I ADEUEY FTToLFHLU,

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

public class Sample45 extends JFrame {
double time;
Animation[] a = new Animation[20];
int count = 0;

public Sample45() {
setDefaultCloseOperation(EXIT_ON_CLOSE) ;
setPreferredSize (new Dimension(400, 300));
getContentPane() .add(new JPanel() {
public void paint(Graphics g) {
for(int i = 0; i < count; ++i) ali].draw(g);
}
}); packQ;
alcount++] = new FlyingMove(new Circle(Color.red, 100, 100, 15), -30, 40);

L% [(27 5 A44) % abstract & UCEST2HENH YD T, (AVY RIEE) & (VT A4) TEHZLTOVERA] 053V VT TF—T
MATOD AN DN, ZAUTE I ICHRRORMICEBKRTL2EDT, £ V47 2 —A% implements U7zDIZ (AIVI ALY T) ZDA VAT o —
AWEZELTODAY Y RE2ERELBEZ>TVAEAITHD,
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alcount++] = new CircleMove(new Circle(Color.blue, 120, 100, 10), 30, 5);
al[count++] = new CircleMove(new Triangle(Color.green,
100, 100, 140, 100, 80, 120), 40, 2);
alcount++] = new ChgColor(new Circle(Color.red, 100, 140, 20),
new Color[]{Color.pink, Color.cyan, Color.black}, 0.5);
AnimGroup gl = new AnimGroup(160, 100);
gl.add(new Circle(new Color(200, 155, 120), 0, 0, 40));
gl.add(new Triangle(Color.blue, -30, 0, -10, 0, -20, -10));
gl.add(new Triangle(Color.blue, 30, 0, 10, 0, 20, -10));
gl.add(new Triangle(Color.blue, -10, 10, 10, 10, 0, 20));
al[count++] = new FlyingMove(gl, 45, 35);
AnimGroup g2 = new AnimGroup(160, 100);
g2.add(new Circle(new Color(200, 155, 120), 0, 0, 40));
g2.add(new ChgColor(new Triangle(Color.blue, -30, 0, -10, 0, -20, -10),
new Color[]{Color.red, Color.white}, 0.7));
g2.add(new CircleMove(new Triangle(Color.blue, 30, 0, 10, 0, 20, -10),
3.0, 5.0));
g2.add(new Triangle(Color.blue, -10, 10, 10, 10, 0, 20));
a[count++] = new FlyingMove(g2, 25, 45);
time = 0.001 * System.currentTimeMillis();
new Thread(new Runnable() {
public void run() {
while(true) {

try { Thread.sleep(50); } catch(Exception ex) { }

double dt = System.currentTimeMillis()*0.001 - time;

for(int i = 0; i < count; ++i) ali].addTime(dt);

time += dt; repaint();

}
}
}) .start();
}
public static void main(String[] args) { new Sample45().setVisible(true); }

interface Animation {
public void draw(Graphics g);
public void addTime(double dt);
public void moveTo(double x, double y);
public double getX();
public double getY();
public void setColor(Color c);
public Color getColor();
}

ITC, ] WS HRIIAZHEL, 22 ICREOREARN R EL DS, 20DV T ATk Animation{ VX 7 —
ANWZHB AV Rdraw() Z2EZHFE LU TVARNDT, ZOAVY RIFHFHIRAVY RIZRD, DD, 773 AZTDEDE
abstract & DB HENH B,

static abstract class Figure implements Animation {
Color cl;
double gx, gy;
public Figure(Color c, double x, double y) { cl =c; gx = x; gy =y; }
public void addTime(double dt) { }
public void moveTo(double x, double y) { gx = x; gy = y; }
public double getX() { return gx; }
public double getY() { return gy; }
public void setColor(Color c) { cl = c; }
public Color getColor() { return cl; }
}

ZITUIAMERLTE IS (5).
1% =1 J612 2 O Figure 27 5 A0 & BN 2 0K L TR T, MEDHAE T 2 EHT 2O THRIZAS,

static class Circle extends Figure {
double rad;
public Circle(Color c, double x, double y, double r) {
super(c, x, y); rad = r;
}
public void draw(Graphics g) {
g.setColor(cl);
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Figure

(i Animation)
I
Circle Triangle Container AnimGroup
N EN N
FlyingMove CircleMove ChgColor

5 IR T ALAVRIYavOHlD T T A

g.£il110val ((int) (gx-rad), (int) (gy-rad), (int) (rad*2), (int) (rad*2));
}
}

static class Triangle extends Figure {
double dx0, dyO, dx1, dyl, dx2, dy2;
public Triangle(Color c, double x0, double yO, double x1, double y1,
double x2, double y2) {
super (c, (x0+x1+x2)/3, (yO+yl+y2)/3);
dx0 = x0-gx; dx1 = xl-gx; dx2 = x2-gx;
dy0 = yO-gy; dyl = yl-gy; dy2 = y2-gy;
}
public void draw(Graphics g) {
int[] x = new int[]{(int) (gx+dx0), (int) (gx+dx1), (int) (gx+dx2)};
int[] y = new int[]1{(int) (gy+dy0), (int) (gy+dyl), (int) (gy+dy2)};
g.setColor(cl); g.fillPolygon(x, y, 3);
}
}

FRRIZ, 1 DR IR, 4 BRE)IEEZ DTS5 720DHMEK Y T A Container Z HE L 72,

static abstract class Container extends Figure {
Animation anim;
public Container (Animation a) {
super (a.getColor(), a.getX(), a.getY()); anim = a;
}
public void draw(Graphics g) { anim.draw(g); }
public void addTime(double dt) { anim.addTime(dt); }
public void setColor(Color c) { anim.setColor(c); }
public Color getColor() { return anim.getColor(); }
}

Container # L HIZUT, EH ML T 2E I TR S, MAREDE) X, DAL EEHET D,

static class FlyingMove extends Container {
double vx, vy;
public FlyingMove(Animation a, double vxl, double vyl) {
super(a); vx = vxl; vy = vyl;
}
public void addTime(double dt) {
super.addTime(dt); gx += vx * dt; gy += vy * dt;
if (gx<0.0 && vx < 0.0) { vx = -vx;}
if (gx>getWidth() && vx > 0.0) { vx = -vx;}
if (gy<0.0 && vy < 0.0) { vy = -vy;}
if (gy>getHeight() && vy > 0.0) { vy = -vy;}
anim.moveTo(gx, gy);
}
}

static class CircleMove extends Container {
double rad, vtheta, theta = 0;
public CircleMove(Animation a, double r, double vt) {
super(a); rad = r; vtheta = vt;
}
public void draw(Graphics g) {
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anim.moveTo(gx+rad*Math.cos(theta), gy+trad*Math.sin(theta));
anim.draw(g);
}
public void addTime(double dt) { super.addTime(dt); theta += vtheta * dt; }
}

static class ChgColor extends Container {
Color[] colors;
double time = 0, period;
public ChgColor(Animation a, Color[] c, double p) {
super(a); colors = c; period = p;
if(c.length == 0) throw new RuntimeException("empty color array");
}
public void addTime(double dt) {
super.addTime(dt); time += dt;
anim.setColor(colors[(int) (time/period) 7% colors.length]);
}
public void moveTo(double x, double y) { anim.moveTo(x, y); }
public double getX() { return anim.getX(); }
public double getY() { return anim.getY(); }
public void setColor(Color c) { }
}

BEMIZ DWW TEHIZIRILDOBIEN A S DT, Container T/ < Figure WY/ I AL R >TW5,

static class AnimGroup extends Figure {
Animation[] a = new Animation[20];
int count = 0;
public AnimGroup(double x, double y) { super(Color.black, x, y); 1}
public void add(Animation anim) {
if (count+1l < a.length) alcount++] = anim;
}
public void draw(Graphics g) {
for(int i = 0; i < count; ++i) {
double x = a[i].getX(), y = alil.getY(O;
al[i] .moveTo(x+gx, y+gy); alil.draw(g); ali] .moveTo(x, y);
}
}
public void addTime(double dt) {
for(int i = 0; i < count; ++i) alil].addTime(dt);
}
}
}

ZD LMK EAVRY Y arvE D EHMAGDET, TRMEAVNE L HlAEDLETHNP TV T 22 FN
& %bmjtujﬁw#ﬁﬁ55#7llﬁb%i ERRE X A TAHA TN ZZE 20,

BB 4 EOTOVI A IE—TELLDICHELAZOT, A¥—LTEITTOE EHNE, Bz SBEREX K OHM
AEDEELATHDOEE 2T LM foThL, L URBVONIE HUVEREZENT S L RBE LWV, #HEH 4
LB L L LRI RTVNEZATALD,

3 fIfE: GUIBRET XA —YavDHE

RO TRGHIE) FRETIER S, SREBK TP ST ZI VL wﬁ©%0)@§%ﬂ@éi5@%%@%%t

WE%OKGM%%&AE%OKﬁ7Vi7F%ﬁ777471 $7 = A=—vavelAababEpliEz R
75, EEHRIEETE L U< KPR FoRd 2 kil y . RO QUL ERSOESRIZ AN TS, GULHHE LTiE
HUAREYZ 3D, 7FAMASMZE 1 2EHRT 2,

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

public class Sample46 extends JFrame {

Animation hit = null;
Animation[] a = new Animation[20];
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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); }
}
};
JButton bl = new JButton("Fast");
JButton b2 = new JButton("Slow");
JButton b3 = new JButton("Text");
JTextField t1 = new JTextField();
JPanel lowpanel = new JPanel();

IC, AVANIZRIZEBHUMMETH DA, FTROHITIE THNT ] panel, M (Fifi) (2] lowpanel & A2,
lowpanel DL 1 77 h¥ 32— ¥ FlowLayout [CA 8T 5, TDH, lowpanel DHITEGZ 1 DT DFED TV A,
RAZDOWTREDRA Y BHINRGOIELIEL A XY PNV R T E2REL TN,

public Sample46() {
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;

BAID 2 DODHRE VIFBALERINT WS HEOREZ LT TS (ZD7/2HIZA 4 7 2 —2A Animation | changeSpeed ()
DEHRZBML, ERET TATEAY Y REHEPLTNDS), 3BEHORZ VIZAMITHBRAEN XTI 2R > /-
WavingText Z AL TENT S, JTextField IZDWTIX, 1AV MY RITRBELZND, ENSHVDRE XY
% M % setPreferredSize() THET O MBENDH D (X FL HWH HIALDIZM S P THIER RIS INE ST D0
5) TNIURIIINETOHELFEKTDH D,

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
alcount++] = new FlyingCircle(Color.red, 100, 100, 40, 25, 40, panel);
al[count++] 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) { al[il.addTime(0.02); }
panel.repaint();

}
}
}.start();
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}
public static void main(String[] args) {new Sample46().setVisible(true);}

press() TlE—FHES (£) HOIEICHEB 2 HRT, 7 ADMBEI Y72 5 RBHSIUE TN —F EICA 2 &S ICH]
DIEMNERF &2 ANFEZ D, ZD/ZDIZA VYR 72— Animation (2 AY W Rhit() 2P LTV, 1 28213 0E,
ROV IZH U FlyingCircle A 7Y o7 M2 EEUST AL TED, THEEREIZAND, hit LWD A VAKXV ALK
d, Mo A TV NERFFHUSERLAATY 27 M 2GRS S

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) { aljl = 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);
}

A VA7 x—A Animation & 2 DDEIMILINE TIZIXo7/2 & DR E DDA, FBdD LB AV R changeSpeed ()
L hit() PR TWD,

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 += 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;
}
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.£il1l0val ((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 boolean hit(double x, double y) {
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return (xpos-x)*(xpos-x) + (ypos-y)*(ypos-y) <= radxrad;
}
public void changeSpeed(double r) { vx *= r; vy *= r; }
}
}
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