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ShootGame
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BANE
Hero
-doubleFire : int
-life : int
-images : Bufferedimage(]
-index : int
+Hero(in img : Bufferedimage)
+addDoubleFire() : void
+setDoublefire(in doubleFire : hoolean(idl)) : void
+addLift) : void
+ subtractlife() : void ShootGame
+getlife() : int -score : int
+moveTolinx: int, iny :int) : void -timer : Timer
+ outOfBounds() : booleandidl) | -intervel : int
+shootf) : B_ullell] | -background : Bufferedlmage
+step() : void | -airplane : Bufferedimage
+hit(in ather : HyingObject) : booleanidl) | -bee : Bufferedimage
| -bullet : BufferedImage
dth :ir | -hero0 : Bufferedimage
Airplane -height:int | -herol : Bufferedimage
-speed : int -image : Bufferedimage 1 _|flyings : FlyingObject]
<<interface>> +Airplanefin img : Bufferedimage) :g:tt))(((?n: )Iﬁtint) void { ’ :Eg:ﬁt-sﬁggl let]
inemy — q-————+gett5(.)(anreO :dlm - boolean(id e——- +gety(): int <___'l;“'-'-_"" -start : BufferedImage
+getScoreq) - int o . °”T‘d 50 : booleantidi) | [> +setY(iny :int) : void : | -pause : Bufferedimage
+step() : voi | +getWidthi) : int | -gameaover : Bufferedimage
: +setWidth(in width :int) : void : +paint(in g : Graphics) : void
B | +getHeight)) :int ) | +paintHerofin ¢ : Graphics) : void
ee | +setHeight(in height : int) : void | +paintBullets(in g : Graphics) : void
| +getimage() : Bufferedimage ) | - |+ paintFlyingObjects(in g : Graphics) : void
FxSpeed) :int I +setlmagefin image : BufferedImage) : void | +paintScore{in g : Graphics) : void
<<interfaces > +ySpeed() - int I :gé%fﬁséi"dds(] - boolean(id : i%a;::éta\t&;(l)d - void
Award  fq-————— +awardType() : int I s . . . in -void
oot Tpel] ot '+ Beefin img : BufferedImage) | +shootBy(in bullet : Bullet) : boolean(idl) | +action() : void
- '+ getType() : int e—— : . | +next0ne(_) : FIying_Objed
[+ outOfBounds() : boolean(idl) | ! + enlerA(_llon() “void
+ step() : void | : + stepA(thnO
| +shootAction()
| | +bangAction()
| : +deleteOutOfBounds() : void
Bullet : N | +checkGameOverAction() : void
-speed : int S e e I 153:@;8‘*:%‘?30“300'93"(“'”

+Bullet(inx : int, iny :int, in img : Bufferedimage)

+step() : void
+outOfBounds() : boolean(idl)

CE-

3. &

UL PR TS B,

SE—  FETENE

E%,?ﬁ@%jj ‘shoot 9 Java THE; %5, ELIETH src BRTHEES
com.tarena. shoot ; Tfa  BZITEMBNERENEIZET , TEEWMNE-8 A :

airplane.png
background.png
bee.png
bullet.png
gameover.png
heroD.png
herol.png
pause.png
start.png

E- 8
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EAHE#

FEmEY , anNEF A AAIREEIE , Bl EMEERR, BAEE. NE-8 H
AI42 75 com.tarena.shoot , Ef , com.tarena EIARATINIIHEZENTE | shoot A
INERYER,

FEE : EEHMERSE Flyingobject

HE-6 LIS HTHEEN. &N, FRLIRERES x. y. width LUK height B
M, B, BXEEMHSEIRZE Flyingobject F1, B4, BINERE FERLABE KA
HER , EHTERSE Flyingobject B, R0 image B . T (INWME , FiEH bk
5 /NEMRY getter #] setter J3i% , FlyingObject ARSI TR ¢

package com.tarena.shoot;
import java.awt.image.BufferedImage;

public abstract class FlyingObject {
protected int x; /75 MAER
protected int v; /v ABER
protected int width; /5
protected int height; )

protected BufferedImage image; J/BR
public int getX() {
return x;

1

public void setX(int x) {
this.x = 23

]

public int get¥ () {
return v;

]

public void set¥(int vy) |
this.v = v:
I

public int getWidth () {
return width;

1

public void setWidth(int width) |
this.width = width;
1

public int getHeight () {
return height;

1

public void setHeight({int height) {
this.height = height;
1

public BufferedImage getImage () |
return image;

]

public void setImage (BufferedImage image) |
this.image = image;

}

}
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B

FIR= : SIEEIED Enemy , SEIZIECIRIZEAEIA

BUEHED Enemy , T, MR FFLFEW , ENATLEGRESE , Bt , £
Enemy 3 PREREN S EAVTE , BT

/**
* B, AILIESE
*f
public interface Enemy {
ARl V5 S
int getScorel();

}

SN - QEREO Award , EINZIEOIRISERTIERD

BIEEEC Award , FRZH. IR FRLP T EE | REALEREEER. ZREmHmH
Tz oAlEVUS A DEES |, B, IRHSRENAVIEEIEENT TSk . KBTS

package com.tarena.shoot;
/**

2

*/

public interface Award ({

int DOUELE FIRE = 0; //XUEKH
int LIFE = 1; //1%%6p

/e PRASREIEEEY (FERY O J 1) +/
int getType();

1

EATE |, MRERIZEEA o , MRS KA ; WNREEEE S 1, MFRK
i 1 4570,

HIER : PR Airplane, FTAEGHL

FEZE Airplane , FToRE CHl. BUEIET 1780  ELL 9% E FlyingObject 2% ;

BEEETEA , Bt , FE Enemy #0, B AL TR , EtBBaE
BEARMYE BT

package com.tarena.shoot;
import java.util.Random;

import com.tarena.shoot.ShootGame;

/ * K

* BURHL: BT, BEEA

*f
public class ARirplane extends FlyingObject implements Enemy |
private int speed = 2;

public int getScore() {
return 0;

1

}
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AR EE
BN : FiiE¥ Bee, EE I
TS Bee , RNEENE, BUEET KT, AL , #9% 8 FlyingObject 25 ; THZEHE
LSRR , Bl , BESLI Award O, FEHBEEMEBEUEARN., BEJLIELGTE
&), ET#%s) , BILEHE0EEEARY , (BT :

package com.tarena.shoot;

S %& */

public class Bee extends FlyingObject implements Award{
private int xSpeed = 1; / /AR RS LR

private int ySpeed = 2; / /v AR TIERE

private int awardType; /AR
public int getType() |
return 0;
1
t

$£5 - ¥ Bullet, R TH

FTEESE Bullet , 3. FHET K740 . EIL . 4KB FlyingObject 3£ ; Fif
A LAE LR . BIEBmRNEEEARE BT

package com.tarena.shoot;

JE
* TR BT
=/

public class Bullet extends FlvingCbhiject |
private int speed = 3; //{ECIIEE

)
IR\ © iR Hero , RAFKHEEML

FTEEZE Hero , /s, IENEBET T, BEIL , 485&8 FlyingObject 25 ; &
HENAH 58, EPEEn] LUEERE K D akiEeas |, Bt |, ERE X D F 58 a9
BIEMZENEY  ABUTF :

package com. tarena.shoot;

import java.awt.image.BufferedImage;

/*‘k

* SUEN: B RITH

*/

public class Hero extends FlyingObject({
protected BufferedImage[] images = {};
protected int index = 0;

private int doubkleFire;
private int life;

}



T Technalogy

B

HRREEA |, IBF images BN index BME . H images BT Hero AYILE |
Hero MNGEIRAFSKEIS AR , EILGEREEZEE ; index BHERFERKER HTEBER

AYLHEL.
FEh

: $RiE ShootGame , MIXEHR

S ShootGame 1ZEFERE JPanel TIZEEH [FHRSEEENERIENDS |
FHE ImageI0 MY read BiZMNEER | BU T

package com.tarena.shoot;

import java.awt.image.BufferedImage;

import javax.imageio.ImagelO;
import javax.swing.JFPanel;

public class ShootGame extends JPanel

public
public

public
public
public
public
public
public
public
public
public

static

static final int WIDTH = 400; // @RS
static final int HEIGHT = 654; // Efee=

static BufferedImage background;
static BufferedImage start;
static BufferedImage airplane;
static BufferedImage bee;

static BufferedImage bullet;
static BufferedImage hercO;
static BufferedImage herol;
static BufferedImage pause;
static BufferedImage gameover;

1// EFSHRSHR

try |

}
}

S+

background = ImagelO.read{ShootGame.class

.getRescurce ("background.png™) ) ;
airplane = ImagelO

.read(ShootGame.class.getResource("airplane.png™) )
bee = ImagelO.read(ShootGame.class.getResource ("bee.png"));
bullet = ImagelO.read(ShootGame.class.getResource("bullet.png™));
hero0 = ImagelQ.read(ShootGame.class.getResource("herol.png"));
herol = ImagelQ.read(ShootGame.class.getResource ("herol.png"));
pause = ImagelO.read(ShootGame.class.getResource ("pause.png"));
gameover = ImagelO

.read(ShootGame.class.getResource ("gameover.png™) ) ;
gtart = ImagelO

.read(ShootGame.class.getResource ("start.png™) ) ;

catch (Exception e) |

e.printStackTrace();

: 72 Bee ETRINIAIENTE | MIIBLRTE

£ Bee EPHIMEIETTIE |, SEIEHTIRN  iFEE-9.
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B -9

ME-9 FJLIEY | image BIERDIA/S ShootGame SEINEAIENF ; width #IIALAE

FHEEL height MR ABERHIBE. x YIFATEE S 0 B FEAIRE - ZIZHIEE ),
FELE |, x ARDIaE XS EERIRENEL | y SRaie A EENREE | ERAVZEED 2
LAPIROBEANEY , BP9 0 k3 1, ARSI TR ¢

e,

10

public Bee(){
thisg.image = ShootGame.bee;
width = image.getWidth();
height = image.getHelght{):
v = —height;
Random rand = new Random{);
x = rand.nextInt (ShootGame.WIDTH - width);
awardIvpe = rand.nextInt(2);

FE+— : J airplane EHIMBIEGZ , MiaENHE
£ Airplane SSRGS %  BEEHITHGI . Airplane RIFIIEILS Bee 25
FCEBAN TR

public Airplans ()|
this.image = ShoctGame.airplane;
width = image.getWidth();
height = image.getHelght{):
v = —height;
b4 (int) (Math.random () * (ShoctGame .WIDTH - width)):

S+ A Bullet EFMGERE | YIGLENE
£ Bullet SERINMRIETS % | SEIEHITHIGMN , (BT :
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package com. tarena.shoot;
/*9{
* BT
*/
public class Bullet extends FlyingObject |
private int speed = 3; //TERINEE
puklic Bullet(int x,int v){
this.x = x;
this.yv = v;
this.image = ShootGame.bullet;

FB+= - P Hero XFIMIETE , VIS
£ Hero RPRINMEIEITIE | BEMITHGEMN | RENNLIHMEME- 10 Ak

0 150 X

400

E - 10
BT ATS :
public Hero() |
life = 3;
doubleFire = O;
this.image = ShoctGame.hero(;
images = new BufferedImage[]{ShootGame.herol, ShootGame.herol};

width = image.getWidth();
height = image.getHelght{);
®x = 150;

v = 400;

BN : K5 main Fik
1T ShootGame ZEHFRIN main J5i% , MZAEPRREELOANAND. BR, aBOM
At/ X xIEOUESEETOTR , KBTI :

public static veoid main(sString[] args) {
JFrame frame = new JFrame ("Flvy™);

ShootGame game = new ShootGame(); // HERATER

11
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frame.add (game) ; //1%ﬁﬁﬁﬁ§DD§UJFrame[F

frame.setSize (WIDTH, HEIGHT); // A/

frame. getAlwaysOnTop (true); // HEfF&EE
frame.setDefaultCloselperation (JFrame. EXIT ON CLOSE); // TRIARFIRE
frame.setLocationRelativeTo (null); // IRBEUMMIEMNE
frame.setVisible(true); // Egﬁwgﬁﬁpalnt

1T ShootGame 22 |, IE{TRUSRMUNE- 11 Fios
s Fly . Q | o=l g |
Eﬂ - 11
$E4FR : LHRE

SHIFRETRRUT ¢
1. ¥£ shootGame £, i FlyingObject[ IZRBUNNEM flyings , AT FHETE

5.
6.

W PAIATE R AN |

. £ ShootGame 227 , if¥f0 Bullet[ 1Z5BUAYEN bullets , A FFMEETE Y
FIANNFE ;
. £ ShootGame 259 , i Hero BN hero , FRIRAHEA ;
£ ShootGame ZE 9 , & Nl paintHero 77 % . paintBullets 75 ii
palntFlylngObJects 7% SR BT SCIVEER E B, T8, BB
; FEE paint Ji% , Tz PEB ER=177i% ;
T_ ShootGame ZE |, FIMEIEIIBL/ENME flyings. bullets LAK hero;
&4 Airplane 28H Bee 28 |, IRBREIEMN x. y MFUE , LIERTES.

ShootGame FEHFIIAYIBIN TR ¢

package com. tarena.shoot;

import java.awt.Graphics;
import java.awt.image.BufferedImage;

import javax.imageio.ImagelO;
inmport javax.swing. JErame;
import javax.swing.JPanel;
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public class ShootGame extends JPanel
public static final int WIDTH = 400; // EIRE

public static final int HEIGHT = &54; // (el

public static BufferedImage background;
public static Bufferedimage start;
public static BufferedImage airplane;
public static BufferedImage bee;

public static Bufferedlmage bullet;
public static BufferedImage herol;
public static BufferedImage herol;
public static BufferedImage pause;
public static BufferedImage gameover;

private FlyingObject[] flyings = {}; // ElN24HE
private Bullet[] bullets = {}; // Fid¥iE
private Hero hero = new Hero(); // Saiitll

public ShootGame(){
/ /et — R B
flyings=new FlyingObject[2];
flyings[B]=new Airplane();
flyings[1]=new Bee()};
/ /Rt —FaTsE
bullets=new Bullet[1];
bullets[@]=new Bullet(260,350);

static {// EESHASER

]

@0verride
public void paint(Graphics g} {
g.drawImage(background, 8, @, null); // EHE=E

paintHero{g); // B
paintBullets(g); // EIF#

paintFlyingObjects(g); // B &fT4D
}

/x> TSN */
public void paintHero(Graphics g} {

g.drawImage(hero.getImage(), hero.getX(}, hero.getY(), null};
}

/** EF */
public void paintBullets(Graphics g) {
for (int 1 = 8; i < bullets.length; i++} {
Bullet b = bullets[i];
g.drawImage(b.getImage(), b.getX() , b.getY(),null);

}

7 mSiT */
public void paintFlyingObjects(Graphics g) {
for (int i = @; i < flyings.length; i++) {
FlyingObject f = flyings[i];

13
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g.drawImage(f.getImage(), f.getX(}, f.getY(), null};

}

public static veoid main(sString[] args) {

}
}

Bee SHMEMASHCRBUN TR -

package com.tarena.shoot;

import java.util.Random;

[ BB v/

public class Bee extends FlyingObject implements Award{

private int xSpeed = 1; / /= VTR LR
private int ySpeed = 2; / /v AR IERE

private int awardTypes; / /3Ry
public Bee(){
this.image = ShootGame.bee;
width = image.getWidth();
height = image.getHelght{);

//v = -height;

Random rand = new Random();

//x = rand.nextInt(ShootGame.WIDTH - width);

x=180;
y=200;

awardIvpe = rand.nextInt(2);
1
public int getType() |
return 0;
1
1

Airplane {EBAMCHBUI TR

package com.tarena.shoot;
import java.util.Random;

import com.tarena.shoot.ShootGame;

/ * K

BBl 2T BEEA

*/
public class Alrplane extends FlvingCbhiject
private int speed = 2;

/o alEdE </

public Airplane()
this.image = ShoctGame.airplane;
width = image.getWidth();

implements Enemy
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ZARH

helight = image.getHeldht i)

//y = -height;

//x = (int)({Math,random()*(ShootGame,WIDTH - width)});
y=106;

X=100;

|
pliklic int dgetScorel) |
Feturn 0F
}:
}
FB+5 BT
I&1T shootGame 25 , R AIRERNE-12 Fior -

B - 12

ME-12 LRI, ERE SR 7 REL, B, BELIR TR,
SE - EMSEENL. FCH. Eig, FER0iEED

1. BTN, Bl ERELAR FRERR e LIBaNAY , EILTE FlyingObject £
ISR TTiE step , R KITHMIREI—EA975iE | AU ¢

Sk

TR

*/
public abstract vold step (),

3. fE Airplane 39 SEHIAZE FlyingObject AY step J3i% LAY CRBUI TR

EOverride
public woid step() | //*gf}]
v = apeed;

15
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4. TE Bee 250h , STHNALZE FlyingObject AY step /% , SCHRAYREEUN TR ¢

AGverride
puklic veld ebep() | £/ AR
® o= aSpeeds
¥ A= yBpesdy
i % ShookGame. WTDTH=w )
xw8peed = -1;

i
ffifse <4 0)
“Speed

1)
[
e

RATEELESS Bt , SBHEFEIRGRET |, EERAB | SBEIRF
BENRARE , MERGEY. BRAORHFENRFNSNE-13 s

FRRIEE

0

MEI-13 aILLEY , UM x SFNF o SiATFRENEE - ZIENEERN |, =8
B R,
5. fE£ Bullet 28R, SCENAZE Flyingobject A9 step F3i% , SEEIAVURBUI A

BOverride

puelic veld step() { 7 1Tk
Ye=gpaEdy

6. 7£ Hero 2807, SLINALZE FlyingObject A step Fi& , SEIMAYCEBAN TR -

et de
publid veld stépl) |
1Y inages . Lengthisd) |

16
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image = images[index++/10%images.length];

ZENAY step Joik | SCMTEIRAYEIR , BaERER.
7. 1 ShootGame 2 , il nextone 5% , 1%/ ERTFRENTAZEME N, , 18

BB TR

/ * K
* BEHAERL ¥ITH
*
* @Greturn TSR
*/
public static FlyingObject nextOne() {
Random random = new Random();
int type = random.nextInt(20); // [0,19)
if (type==0) {
return new Bee();
lelse]
return new Airplanef();

}

MCEBFRILUAIR | PRy IRa/N—L  RE SIS0 o T |, AT4EE

8. TE ShootGame 371 , 0 enterAction /55% |, %/ AR TSR 40 X%
% IERENE A — M E BECCIAIA flying EA+ , BB TR :

int flyEnteredIndex = 0; // $fAONGHE
£ TATHING </

public void enterBotion() {
flyEnteredIndex++;

if (flyEnteredIndex % 40 == 0} { // 400 Bfb--10+%40
FlyingObiject obj = nextone(); // BEHER— T
flyvings = Arrays.copyOof(flvings, flvings.length + 1: s
flyings [flyings.length - 1] = obi;//WEIGE—M

9. {E ShootGame 2501 , iFJ0 stepAction J5i% |, 1Z/7EBFLHIRRE KITYIRIES) |
KRB TR :

public void stephction() {
S AT ¢/
for (int 1 = 0; 1 < flyings.length; 1++) |
FlyingObject £ = flyings[i];
f.step();
'

[+ FREE—E ¢/

for (int 1 = 0; 1 < bullets.length; 1++) |
Bullet b = bullets[i];

17
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E A
b.step();

h
hero.step () ;

10. 7 ShootGame 2500 , FINAI TR NENME -

private Timer timer; // TEBIEE
private int intervel = 1000/100; // BIEAEG (&)

54 B0 action Fik ZF5 AR Timer SCEIER 10 EFPNGF— N WERZE
FERE T8 —S | BEELTE , RBW TS :

public void action() [ // BTG

timer = new Timer (}; // Fiirerasdl
timer.schedule (new TimerTask () |
@override
public void run() {

enterictiont); // STHIANG
stephction(); // &

repaint(y; // B, @Apaint () FiE
}

}, intervel, intervel);

11.7E main 75i&ER action 757 , BUTATE :

pukblic static veild main(String[] args) {
JFrame frame = new JFrame ("Flv");

ShootGame game = new ShootGame(); // EFRTS

frame.add (game); // JSENGHINE] TFrame BB

frame.setSize (WIDTH, HEIGHT); // Fh

frame.setAlwaysonTop (true); // HiffelE
frame.setDefaultCloseOperation (JFrame.EXIT ON CLOSE); // BRAKEFRE
frame.setlLocationRelativeTo (null); // IEEEW?D%{E
frame.setVisible(true); // E’H‘.ﬂﬁﬁ paint

game.action(); // BT

12. 81 Airplane EAIEIETTIE , BN TR :

£+ FRicEE </

public Airplane ()|
this.image = ShoctGame.airplane;
width = image.getWidth();
height = image.getHelght();

18
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ZAHE
y = -height;
x = (int)(Math.random()*(ShootGame .WIDTH - width)};
/7 y=160;
/7 x=100;

13. 54 Bee ZEMIMEIETTE |, BRI ¢

public Bee(){
this.image = ShootGame.bee;
width = image.getWidth();
height = image.getHelght{):

y = -height;
Random rand = new Random();

X = rand.nextInt(ShootGame .WIDTH - width);
/7 x=100;
// y=208;

awardType = rand.nextInt(2);

LAY | I54T ShootGame 22 , S RUH CHl—EMTHa), FHE—ER ), BIER
HE Y, ZENNERETNERRDN.

S8\ - TMEENRSTHE

1.7 Hero ZER{IN shoot /3% SLEURFT T3 ZRIEH LRSS FSRAVBINE- 14 B

B{Ea
Wk H EHR Sk
REIS N
0 1/4 2/4 3/4

%

hero.x width width width

hero.y-20

07>

hero.y

Al

B - 14

19
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E R
ME-14 FILAEE | BRENNEES R TS £ /2 R HNFEREE DN
BYR TE 1/4 70 3/4 SbRERNFEEREK NSRS | shoot TEMUIBII T AT ¢

public Bullet[] shoot() { // &ETFH#
int xStep = width / 4;
int yStep = 20;
if (doubleFire>0) {
Bullet[] bullets = new Bullet[2];

bullets[0] = new Bullet({x + xStep, v - yStep);
bullets[1l] = new Bullet{x + 3 * xStep, y - vStep);
doublelFire —-= 2;

return bullets;

Joelse { // B
Bullet[] bullets = new Bullet[1];

/7 y-vyStep (FHEGHAMIE)

bullets[0] = new Bullet{x + 2 * xStep,

y - yStep);
return bullets;

2.7E ShootGame 250 shootAction 755% SLIVEARE 30 /% 5 BEt—/m F3f |
FHIERETHITHFEE bullets A |, shootAction FFiAAYMCRBUI AT

int shootIndex = 0; // HighitE%

/xx BiE +/

public void shoocthAction() |
shoot Index++;

if (ghootIndex % 30 == 0) { // 100 EZfbAa—ER

Bullet[] ks = herc.shoot(); // S=ifEfTHFE
bullets = Arrays.copyOQf (bullets, bullets.length + bs.length); // H"

I3

t

1

System.arraycopy(kbs, 0, bullets, bullets.length - bs.length,
bs.length); // 1BINEEA

3. 1E ShootGame 2EFHY action J5iEVERE shootAction J3i% , B0 TR ¢

public void action() [ // BEIHUITIE

timer = new Timer (); // TiiEid]
timer.schedule (new TimerTask() |
@Override
public void run() {

enterAction(); // KITHIANG
stephction(); // ©—&

shootAction(); // 83

repaint(); // B4, WApaint VFE
}

}, intervel, intervel);
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B

4. BB ShootGame ZEAVEIETT % , SHEHPHIRIDIRE | ITRORBU T :

public ShootGame () {

/ /0 —REE LR

/7 flyings=new FlyingObject[2];
/7 flyings[@]=new Airplane();
/7 flyings[1]=new Bee()};

/¥R — e

/7 bullets=new Bullet[1];
/! bullets[@]=new Bullet(208,358);

AT |, iB1T ShootGame 22 , /RN FE L3LH 7 IESE R B T34,
$E+h  BINEIFENSEAGE | SEIFSERY | SRENIRESEEh

1. TE Hero 2590, 0 moveTo J5i% |, BZAEBERNESH x, v, SRIFETREIREY x 4
FRMUE y MFME |, NE-15 PRI RMNERTREIRFENMNE | ZETNNP O,

O A
< = _

hero.x| width | BRAEX .X
hero.y

)

height

_I/
J?T?b*ﬂ?.y

V v

B - 15
ME-15 AILABRY , BRI IRMEERSIM S | BPARBHAVAMTEIRNT

hero. x:l',:fm‘a_'\ﬁg 2 MAfR-width/2 ;
hero.y=EARY v #8fR-height/2

moveTo JoARIHEBAN R :

/‘k‘k
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2 H K
* LRSI T, AR, x, v BARAE
*/

public void moveTo(int x, int vy) |
this.x x - width / 2;
thisz.yv = v - height / 2;

2.1z ShootGame 250 action J3i% , iFIIRIRAVEERISAHEIE | REBUI TR ¢
public void action() { // B8

// FRFREEIRERA
MouseAdapter 1 = new MouseAdapter() {
@0verride
public void mouseMoved(MouseEvent e) { // EBtREEaN
int x = e.getX(};
int y = e.getY()};
hero.moveTo(x, Vy);

}
}s
this.addMouseMotionListener(l); // SMIBEEIREINE(E

timer = new Timer(); // Ehreietl
timer.schedule (new TimerTask () |

dOverride

public void run{) |
enterAction(); // KITHIANG
stephAction(); // T
shoothAction(); // BIEE
banghction();

repaint (); // B, WA paint OI5E
}

}, intervel, intervel);

FETH - TMAE TR CHEE

1. BTFEENE NS85+ , EAE FlyingObject 2N shootBy
7% |, ZFANSER TR, B-16 LIZERGI , W T T haIESE,
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B

0 this.x bulletx this.x+width

A\

this.y

bullet.y

this.y+height

E - 16

FE-16 AJLIE | SF53800 x SLIFEEEA x 5 xewidth 28 , FEFHAT y 45
EZEBA y 5 y+height Z[ARS , FIREPTERE , A

bee.x<bullet.x<bee. x+width

&&
bee.y<bullet.y<bee.y+height

TERIDPIEEERRAE this HIRTLAT | shootBy J3iACHBAN TR

/ * &
* MEERT CTRESHTHE (=, v) & (shoot) 7,
* true Fnh® ,  $ITHRILABE S
* @param Bullet FIEXIER

* [@return true %H_T?EEEF'T

*/
public boclean shootBy(Bullet bullet) {

int x = bullet.x; //FIEfE4R

int v = bullet.v; // TR
return this.x<x && x<this.x+width && this.v<y && v<this.vy+height;

2 HRIENEEIEAT | fLREEER) | IEmE IR ENUE X | BT Hero R
I0 addDoubleFire SCEFRERONUE K ; N addLife F5iEtER , BT ¢
public void addDoubleFire() {

doubleFire += 40;
1

public void addLife() { // 18&
life++;

}

3.7E Airplane 291, Ll getScore /3% , BHP—ERE KHIRIE 5 55, getScore
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i P B #
FIEAIR BN A ¢

pukblic int getScore() {
return 5;

]
4. 1T Bee 2871 , 3CHI getType J5i% , SEEEZRIAYZERY | getType AYESUN TS ¢

public int getTyoe() {
return awardType;

]

5. 7E ShootGame ZEPRHFINEM score , BFIERBES , KRBT :

private int score = 0; // 8%

6. 1 ShootGame 25 , /0 bangAction J3iAH] bang /7% | IXF/ N iASLEL 7 F38
567D (ZEESECEN ) AORBERN |, IFAERRT

1) fEMELFERTEAITEEE bullets ;

2) FE ERERR S BIRGERER EHEHETE T EE RN B9%AE flyings |
HEZER P EIT U P FEE S EPE NG (BRI | NSRS HULELIZER |
ICRWE PV RITE flyings ZEAFRIZRS| index ;

3 ) TE flyings EiEPHERZ ©ITH |, FEEBIR;

4 ) FIRTNZ CITIDAYSEELRE Enemy IRZ Award , WIERZ Enemy 358 | MERENNS ; IR
= Award 228, MIFRERELRS ;

5 ) PEEZEIAYZSEY |, WIRMAYSEELSS DOUBLE_FIRE , MIFRS 20 JRUEKA ; (R
FEIAYSEELA LIFE , MG , BT AT:

/*x FRASTTYIREES T +/
public void banghAction() {
for (int i = 0; 1 < bullets.length; i++) { // OB 58
Bullet b = bullets[i];
bang(b);
t
1
7+ FEFI T BRREHEGE -/
public void bang(Bullet bullet) |
int index = -1; // SR ¥ITIFES|

for (int 1 = 0; 1 < flyings.length; 1++) |
FlvingQbhiect obd = flyings[i];

if (obj.shootBy(bullet)) { // FETRESEHF
index = i; // ICERFEPE CITHIRVESI
brealk;

}
}

if (index = -1) ( // BEFETETH
FlyingObiect one = flyings[index]; // ICREETHI T
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B A

FlyingObiject temp = flyings[index]; // HEHEPN YWTYIESRE— 1 YT

flyings [index] = flyings([flyings.length - 17;
flyings [flyings.length - 1] = temp;

/7 HBRERE—1 ¥ T4 (RS ST

flyings = Arrays.copyof(flyings, flyings.length - 1);

// HE one F9RE MMREMA, HHED

if (one instanceof Enemy) { // MERE  2EA , MNS
Enemy e = (Enemy) one; // SRS RYEEHA

score += e.getScore(); // M9

1

if (one instanceof Award) { // BXE, 885X
Award a = (Award) one;
int type = a.getType(); // IRENIZRH=EEY
switch (type) {
case Award.DOUBLE FIRE:

hero.addDoubleFire(); // REN{ENT]

break;
case Award.LIFE:

hero.addLife(); // IREBING
break;

7. TE Action J7;E9EA bangAction 73i% , IR TATR:

pukblic veoid action() | // Bl TS

timer = new Timer (); // Tkl
timer.schedule (new TimerTask() |
@override
public void run() |

enterAction(); // ®ITHIANGD
stepAction(); // =
shaotAction(); // B9

bangAction(};

repaint(); // B, BHcaint VX
}

}, intervel, intervel);

SR +— : ENESEF

1.7 Hero 3390 , 5§ JI getLife J5i% | I3 iZR T SRECR A ATAER ARSI TR

public int getLife() |
return life;

}

25



Tarena
EREHE
2.7E ShootGame 25740 , &N paintScore 33k |, 1ZIoiZRAFESE®E , CBUT

R -

R @ﬁ\ﬁ */
pukblic vold paintScore(Graphics g) {
int 2 = 10;
int v = 25;
Font font = new Font (Font.SANS SERIF,Font.BOLD, 14);
g.setColor(new Color (0x3A3B3B));

g.setFont (font); // lﬁ%?%

g.drawString ("SCORE:" + score, x, v); // IH

yv+=20;
g.drawString ("LIFE:" + hero.getlLife(), =, v):

3.7E ShootGame 2E[Y paint 7737 , T§H paintScore i , fAEBUI TR ¢

@override
public void paint (Graphics g} |

g.drawlnage (background, 0, 0, null); // BEEE
paintHerc(g); // ESTHE

paintBullets(g); // [E-F8#
paintFlyingtbjects(g); // B /T4

paintScore(g);//EHNE

SE+ - BIFRER6TY (EIEHETCH ) e
1. AFEE. F . FREageHIEAENS |, EIt , 7 FlyingObject ZERTRIN
R FTi% outofBounds , IRIEFEANESLMEFIIBREE , ABUTAHR

=
* EREHR

* @param width iﬂﬁﬁ
* @param height HRE

* @return true HESH
*/
public abstract boolean outOfBounds();

2.7E Bee 2+, SLHIAZSE FlyingObject AR FIRITS L , EHERT (175, T8
FAIEFRRSUWNE- 17 Fiss -
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% M B 8
0 X
E:
=
&
E
¥ | o _ /1
y @ﬂ
Eﬂ - 17

HE-17 oJLAEH | HZ=8MN y Y ATEENEER , ZEEHTHER | ARWT
R :

BOverride
public boclean ocutOfBounds () |

return y>ShoctGame.HEIGHT;
1

3. 7£ Airplane AR, SCHIAE FlyingObject ASEESREINTTS A | BN LR
IRFRSSZEER BN T

Boverride

public boolean ocutOfBounds() | / /HRERAN R

return y>»ShoctGame.HEIGHT;
1

4, 1f Bullet 220, SLHIRZE FlyingObject ASMFRAIRNTA L | FREM HIEzAY |
T EEARAIRFIRSUNE - 18 A

-height

E - 18
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xR HB
AE-18 JLAEH , J780 v L TFHENasE | Bl TaR | B
TR

@override

public boolean cutOfBounds() |
return y<-height;

1

5.7E ShootGame 250710 outOfBoundsAction J5i% 1Z/oiAF I FRUBRER KITHN 2=
PEFORCRAL ) RF5 , IFRCINSFENT -

1) Bl Flyingobject BRI flyinglives , AT FERTEIEEN WITH ( Zi2
FORCEAN, ), AR BEFRNT ©ITHD ( ZEMEC ) ;

2 ) (EIREAEHEETE ST ( ZEEF0EC AN ) AOBE flyings , FHIEE— N %ITH
(EtESHCEHL ) BEMA | EeBHAN T (ZBEHECN ) B flyinglives
APERE | FHCRTHER KT MY index ;

3) ¥ flyinglives #APHOTTE . SHIE flyings AP , FHEFHET flying
AMENA index ;

4 ) MBS TFSESHRR AT ( EEFDECAL ) AUETFESRL,

outOfBoundsAction FJEMIMCIEM TR ¢

/+* HBRERSE WA TR 5 +/
public voild outOfBoundsActicon () |
int index = 0;
// FREETSTY
FlyingObhject[] flyvinglives = new FlyingObject[flyings.length];
for (int 1 = 0; i < flvings.length; 1i++) |
FlyvingObject £ = flyings[i];
if (lf.outCfBounds()) |
flyingLivee[index++] = £; // TNBFHEE
1
t

flyings = Arrays.copyOf (flyingLives, index); // 3{%@5@%%??%?5%5

index = 0; // BEEAO
Bullet[] bulletlives = new Bullet[bullets.length];
for (int 1 = 0; i < bulleteg.length; 1i++) |

Bullet b = bullets[i];

if (!b.outOfBounds()) {

bulletLives[index++] = b;

1

1

bullets = Arrays.copyOf (bulletlives, index); // 1§/ RV FHEE

6.7E ShootAction £ action F5iE=iE B outOfBoundsAction , B FRA ¢

public void action() { // B8

/7 FEARUEITEEY

MouseAdapter 1 = new MouselAdapter() {
dOverride
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public void mouseMoved (MouseEvent <) { // BATBE]

int x = e.getX{);
int v = e.get¥();
hero.moveTo (%, vi;

}
i
this.addMouseMotionListener (1); // AMEBAREBENAE

timer = new Timer (); // kel
timer.schedule (new TimerTask() |
dOverride
public void run() {

enterbhcotion (); // EITHINIG
stephction(); // ©—
(i /) B
)

’

shootAction
banghction(

outOfBoundsAction(); // MIEGHER ¥ ITIR T

repaint(); // Bfg , Bl paint )V FE
t

}, intervel, intervel);

B 4+=  HRENE S5 TY ( EEREN ) ks

1. JENS I (EEME L ) RAEnbiEr , EERDaIVEE LIRS EX
J35=E EIt 7T Hero 2250500 subtractLife A%  BFCHUAES =00 setDoubleFire
BFEFmEENUEXIE | BT

public void subtractLife() [ // E&p
life--;

I
public void setDoubleFire (int doubleFire) {

this.doubleFire = doubleFire;

1

2. 1£ Hero ZEFRI0 hit JTEATRENS T ( ZBEMETRA ) ASREEREN |,
-19 LAZEE /9B T REIEEA.
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A EHE
PSR
* herorh xR
O hero.x  x1 bee.x x2 2(
2 . —— e ]
EJEEM IT
hero  bee.y :
o bee.height
1Ly +
Jﬁ; hero.height
4 hero.y
5
?E
y2 B

bee.width+hero.width

Y v
B - 19
AE-19 afLAEE |, x1, x2 DR yl, y2 POREEAT -

xl=bee.x-1/2hero.width
x2=bee.x+l/2hero.width+beas.width

vl=bee.y-1/2herc.height
vZ2=bee.y+1/2hero.height+bee.height

SEEMAPORAT x, y SREENT

hero. .UM x=herc.x+1/2hero.width
hero.duyR y=hero.y+1/2hero.helight

SREIN TR, S SEE A ERE

sxl<Hero. EF'J'I:,\,%_ RIHZ
v1<Hero. | y=s] V<2

hit F3iARSCEMCIBUN TR ¢

public boolean hit(FlyingChject other) { // fiEsEE

int %1 = other.x - this.width / 2;

int %2 other.x + other.width + this.width / 2;

int y1 = other.y - this.height / 2;

int y2 = other.y + other.height + this.height / 2;

return this.x + this.width / 2 > %1 && this.x + this.width / 2 < =2
&& this.y + this.height / 2 > vyl
&& this.y + this.width / 2 < y2;
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B

3. 7£ shootGame 2251 , iF/N isGameOver J3i% , A ERTHIBIFRESER . 775
SCHIAIFRISFEAT ¢

1) BRELEERTE YT ( ZEREC AN ) A9EEA flyings ;

2) EREHS, HEEENESSEA T ( ZEMNE N ) REE | SRR
#, WiFds. JEXNDEE , FIoREUE YT flyings FEEPAIZERS| index , 1%3R5]
BIAA-1 , BB RAERNE ;

3 ) T index BE -1 MRFA-1 ?E BRI EM flyings EUEHER ;
4) ¥IEE RS NTSTF e, H ﬁlﬁltlﬁisz

[ REFPRERER -/
public boclean isGameOver () |
for (int 1 = 0; i < flvings.length; 1i++) |
int index = -1;
FlvingObiect obd = flyings[i];

if (hero.hit(obj)) { // MESENS WTHESHEHE
hero.subtractLife();
hero.setDoubleFire(0);
index = 1i;
1
if (index!l=-1){
FlvingObhiject © flvings [index];
flyings [index] flyings [flyings.length-1];
flyings [flyings.length-1] = t;
flyings = Arrays.copyOof(flyings, flyvings.length-1};
}

}

return heroc.getlLife() <= 0;

ST - TIEPRAFE. 51T, BEURER

WS GRS , 807 START, RUNNING, PAUSE. GAME OVER , Aot FHiaR
& IBTRE, BERSLIRPRERIRE.

BAENE—TEARSPASHEN , SHTRIAREI S, R FESAY START
RS, GAME_OVER RSN, WNRRAEERARATS START K73, MG ERAIASIRER
RUNNING Al RERARFRIHFNETINS RAEERAT /0 GaME_ovER AT IS flyings

#i4H, bullets #fH, hero XWH, score TEIGE AR | FEIREIZEARN START I
. KRBT :

flyings = new FlyingObject[0];
bullets = new Bullet[0];

hero = new Herol);
gcore = 0;
state = START;

LRIRHTRERIEMART , FIBTRSRES RUNNING A7 , 2058 RUNNING , MIH{TE
HERME R ARFEENAY TS i
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E A H#

YRIRAITIEANSERT |, FIRPASREE PAUSE , TNRA PAUSE RS, MRS EHRA

RUNNING,

LRI TRESEMEAT |, FIRRASRE GAME_OVER AT , WIERAJS GAME_OVER A% ,

MRZE A PAUSE,

Ia | SRS RUNNING JRERT , FUT $ITIANG. FTE SITE—E. &,

FEHFT AT, MIPRESR (TR R, REFNERX—RIIE , BAT

if (state == RUNNING) {

enterAction(y; // ¥ITYING

stepAction(); // F—

shootaction (); // B

banghction(); // FHHT ETH
outOfBoundsaction (); // MRRER TR FH
checkGameOverAction {); // FOENITRESTR

=a  INRABTEL AR |, APAGIEIRESIRES GAME_OVER , IR :

/+* FEENRREER +/
public voild checkGameOverRAotion () |
if (isGameOver()) {

state = GAME OVER; // BEIRS

EFsCmE BT -
1.7E ShootGame RFRINLATEEHENER , ABU T :

private int state;

public static final int START = 0;
public static final int RUNNING = 1;
public static final int PAUSE = 2;
public static final int GAME OVER = 3;

2. 7E ShootGame ERRZFENN checkGameOverAction 15i% 1% 2BFHIMTER RS

(2R MRCEER , WSS B GAME_OVER , BN TATR

/r+ FEDIREEER ¢/
public void checkGameOverAction ()
if (isGameOver()) |

state = GAME OVER; // ilEENRE

3.{8% ShootGame 25y action J5i% , ivINEIRRTE. BB, IBHFREAYASAIE

BB TR
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B

pukblic veoid action() | // Bl TS

/7 EEARUEOTEEY

Mousgehdapter 1
@0verride

new MouseAdapter() |

public void mouseMoved (MouseEvent e) [ // FAiBal]

if (state == RUNNING) { // iBfTRINEGENZRAEN

int x = e.getX();
int v = e.get¥();
herc.moveTo(x, Vv);

@0verride
public void mouseEntered(MouseEvent e) { // EBARIEA
if (state == PAUSE) { // EE{SHhEIT
state = RUNNING;

}
}

@0verride

public void mouseExited(MouseEvent e) { // BAFIERH
if (state != GAME OVER) {

state = PAUSE; // iREKRETR , MiREENER
}

@0verride
public void mouseClicked(MouseEvent e) { // Eirmik
switch (state) {
case START:
state = RUNNING;
breal;

case GAME_OVER: // IPE&Ek | iBiEMiA
flyings = new FlyingObject[©];
bullets = new Bullet[@];
hero = new Hero();
score = @;
state = START;
break;

b

this.addMouseListener(l); // SMIRRIFDEHEIE

this.addMouseMotionListener (1); // ﬁﬁﬂﬁiﬁﬁ%ﬁtﬁyf

timer = new Timer (); // Ehisisdl
timer.schedule (new TimerTask({) {
QOverride
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public void run() |
if (state == RUNNING) |
enterAction(); // KITHING
stephction(); //
shoothction(y; // Bith
banghActiont); // 3T T4

cutCfBoundsActiont); // WIEREFCITIRFH

checkGameOverAction(); // &ESHRELEH

]
repaint(y; // B, BB paint ()&
}

}, intervel, intervel);

4. 7E shootGame SN paintState 7% , EH START. PAUSE LI} GAME_OVER
RERTNER |, BT

/xBTS </
public void paintState(Graphics g) |
switch (state) |
case START:
g.drawlmage({start, 0, 0, null);
break;
case PAUSE:
g.drawlImage(pause, 0, 0, null);
break;
case GAME OVER:
g.drawlmage{gameover, 0, 0, null);
break;

5. 1E ShootGame 2 paint J3i459 , V@ paintState 5i% , BB T ¢

Goverride
public void paint (Graphics g} |

g.drawImage (background, 0, 0, null); // EiS=E
paintHero (g); // [ESEEL,

paintBullets(g); // EFH
paintFlyingtbjects(g); // B T

paintScore(g); // EDE

paintState(g); // ERFREIRS

4. SEEUHI

Airplane Z5YSEECIBUN T A ¢

34



T Technalogy

B

package com. tarena.shoot;
import com.tarena.shoot.ShootGame;

/E*
* Bl ETRATHY, HEEA

*/
public class Alrplane extends FlyingObiject implements Enemy {

private int speed = 2;

/xx HIEREE +/
public Airplane ()|
this.image = ShootGame.airplane;

width = image.getWidth();

height = image.getHelght();

v = —height;

x = (int) (Math.random()* (ShootGame.WIDTH - width));

/7 v=100;
I x=100;
1

public int getScore() {
return 5;

]

Eoverride

public void step() | / /%50
v += speed;

I

@override
pukblic boolean outOfBounds() { //HEFALHE
return y>»ShoctGame.HEIGHT;

]

Award ZERIREBABN TR :

package com.tarena.shoot;

/v{'*

= A2

*f

public interface Award {

int DOUBLE_FIRE = 0; //X{EK7I7
int LIFE = 1; //1 %k

/xR BRT (RMA 08 1) */
int getType();

}

Bee ZEMYFEEAUIBUI TR -

package com.tarena.shoot;

import java.util.Random;

o

public class Bee extends FlyingObject implements Pward|
private int =Speed = 1; //xAiREsiiEE

private int ySpeed = 2; [y AR IR

private int awardType; / /B R
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A A E#

public Beel(){
thisz.image = ShootGame.bee;
width = image.getWidth();
height = image.getHelght{):
v = —height;

Random rand = new Random({);

x = rand.nextInt (ShootGame.WIDIH - width);
I x=100;
/7 y=200;

awardType = rand.nextInt(2);
1
public int getType() |
return awardTvpe;
1
GOverride
public void step() | /AATREE
® += xSpeed;
v += ySpeed;
if(x > ShootGame.WIDTH-width) |
xSpeed = -1;
t
if(x < 0){
x3peed = 1;
t
1
BOverride
public boolean cutOfBounds() |
return y>ShootGame.HEIGHT;

]

Bullet FEMFERBUW TR :

package com.tarena. shoot;
/**
* TR BT
*f
public class Bullet extends FlyingObject |
private int speed = 3; //BEHHEE
public Bullet (int x=,int v){
this.x = x;
this.y = v;
this.image = ShootGame.bullet;
1
BOverride
public void step(){ /I FEEN R
v—=speed;
1

@override

public boclean ocutOfBounds () |
return y<-height;

1

}

Enemy 25952 BN A -

package com.tarena.shoot;

/-}r-k

RN, ATLVE S
*/
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B A E

public interface Enemy {
A U055 S
int getScore();

!

FlyingObject ZRAEMAREU TR

package com.tarena. shoot;
import java.awt.image.BufferedImage;

public abstract class FlyingObject |
protected int x; £ fx ABAT

protected int v; /1y MERE

protected int width; /I

protected int height; /T

protected BufferedIimage image; /A ER

public int getX () |
return x;

1

public void setX(int x) {
this.x = x;

]

public int get¥ () {
return v;

]

public void setY(int v) {
this.v = vi
1

public int getWidth () {
return width;

]

public void setWidth(int width) |
this.width = width;
1

public int getHeight () {
return height;

1

public void setHeight({int height) {
this.height = height;
}

public BufferedImage getImage () |
return image;

]

public void setImage(BufferedImage image) |

thig.image = image;
1
/**
* KATHIRER]—
*/

public abstract veold step();

/**
* G E BT WITUME R T TR (=, v) i (shoot) W,
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AR E#

* true FoRdrd, CATYA LA e
* [@param Bullet FIRR B
* @return true TR T
*/
public boclean shootBy(Bullet bullet) {
int x = bullet.x; //F#ELL
int v = bullet.y; //F#9MER
return this.x<x && x<this.x+width && this.v<y && v<this.vy+height;
1

/**

T TS

* @param width HHEE
* @param height HHRH
* Rreturn true HH5E
*/

public abstract boolean outOfBounds();

*

!

Hero ZEMEECREUI TR ¢

package com.tarena.shoot;

import java.awt.image.BufferedImage;

/-}c-k

* ML B RAT

*f

public class Hero extends FlyingObject {
protected BufferedImage([] images = {};
protected int index = 0;

private int doubleFire;
private int life;

public Hero() |

life = 3;

doubleFire = 0;

this.image = ShooctGame.herol;

images = new BufferedImage[] { ShootGame.herol, ShootGame.herol };

width = image.getWidth();
height = image.getHelght{):

% = 150;
v = 400;
1
@override

public void step() |
if {images.length > 0) |
image = images[index++ / 10 % images.length];

public Bullet[] shoot() { // RETH#H
int xStep = width / 4;
int yvStep = 20;
if (doubleFire > 0) {
Bullet[] bullets = new Bullet[Z2];

bullets[0] = new Bullet{x + xStep, v - yStep);
bullets[1l] = new Bullet({x + 3 * xStep, y - yStep);
doubleFire -= 2;

return bullets;

| else | // %
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1

Bullet[] bullets = new Bullet[1l];

// v-vStep (TR KHEIN B)

bullets[0] = new Bullet(x + 2 * xStep, y - yStep);
return bullets;

public void addbDoubleFire() |
doukbleFire += 40;

}

public voild setDoubleFire (int doubleFire) |
this.doubleFire = doubleFire;

]

public void addLife() { // Bf4r
life++;

1

pukblic void subtractLife() [ // WE#w
life--;

1

public int getLife() |
return life;

!

/**

* HATEREET T, AR, x, v REUE

*/

public void moveTo(int x, int v} |
this.x = x - width / 2;

this.y

}

v - height / 2;

BOverride
public boclean cutOfBounds () |
return false;

1

public boolean hit(FlyingObject other) { // RHEEE
int x1 = other.x - this.width / 2;
int x2 = other.x + other.width + this.width / 2;
int yl = other.yv - this.height / 2;
int y2 = other.y + other.height + this.height / 2Z;

return this.x + this.width / 2 > x1 && this.x + this.width / 2 < x2

&& this.y + this.height / 2 > vyl
&& this.y + this.width / 2 < y2;

ShootGame MBI TR :

package com. tarena.shoot;

import
import
import
import
import
inmport
import
import
import

Java.awt.Color;
Jjava.awt.Font;
Java.awt.Graphics;
Jjava.awt.event.Mousehdapter;
Java.awt.event.MousekEvent;
java.awt.image.Bufferedlimage;
Java.util.Arrays;
Jjava.util.Random;
Java.util.Timer;
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import java.util.TimerTask;
inmport javax.imageio. ImagelO;
import javax.swing.JFrame;
import javax.swing.JPanel;

public class ShootGame extends JPanel
public static final int WIDTH = 400; // HER®E
public static final int HEIGHT = &54; // =

/e HE RS AT START RUNNING PAUSE GAME OVER */
private int state;

public static final int START = O;
public static final int RUNNING =
public static final int PAUSE = 2;
public static final int GAME OVER = 3;

1;

private int score = 0; // &%
private Timer timer; // EFT#F
private int intervel = 1000 / 100; // W[EER ()

public static Bufferedlmage background;
public static BufferedImage start;
public static BufferedImage airplane;
public static Bufferedlimage bee;

public static BufferedImage bullet;
public static BufferedImage herol;
public static BufferedImage herol;
public static BufferedImage pause;
public static BufferedImage gameover;

private FlyingObject[] flyings = {}; // SHLEA
private Bullet[] bullets = {}; // TEHH
private Hero hero = new Hero(); // ZZiEH]

public ShootGame () {

4/ Wi — R — 2T

// flyings=new FlyingObject[2];

// flyings[0]=new Airplane():

// flyings[l]=new Bee();

// RIE— BT

// bullets=new Bullet[1l];

// bullets[0]=new Bullet (200,350);
1

static {// &R

try |

background = ImagelO.read(ShootGame.class

.getRescurce ("background.png™) ) ;
alrplane = ImagelO

.read(ShootGame.class.getResource ("airplane.png™));
bee = ImagelO.read(ShootGame.class.getResource ("bee.png™));
bullet = ImagelO.read(ShootGame.class.getResource ("bullet.png™));
hero0 = ImagelO.read(ShootGame.class.getResource("herol.png™));
herol = ImagelQ.read(ShootGame.class.getResource("herol.png™));
pause = ImagelO.read(ShootGame.class.getResource("pause.png™));
gameover = ImagelO

.read(ShootGame.class.getResource ("gameover.png™) ) ;
start = ImagelO.read(ShootGame.class.getResource("start.png™));

} catch (Excepticon e) |
e.printStackTrace();
t
1

BOverride
public void paint (Graphics g) {
g.drawImage (background, 0, 0, null); // BERE
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LRiE:

paintHero (g); // EIZEHERL
paintBullets(g); // ETF#
paintFlyingobjects(g); // B LiTH
paintScore(qg);
paintstate(q); // EFFRRE

}

/A ESEHEL +/
pukblic vold paintHero (Graphics g) {
g.drawlmage (hero.getImage (), hero.getX(), hero.get¥(), null);

]

fr EFEE
public void paintBullets(Graphics g) {
for (int 1 = 0; 1 < bullets.length; i++) {
Bullet b = bullets[i];
g.drawImage(b.getImage (), b.getX (), b.get¥ (), null);

}

Jrx ERATH </
public vold paintFlyingChijects (Graphics g) {
for {(int 1 = 0; 1 < flyings.length; 1++) |
FlyvingObject £ = flyings[i];
g.drawlmage (f.getImage (), f.getX (), f.get¥ (), null);

]

/e EAEL v/
public void paintScore(Graphics g) |
int x = 10;
int y = 25;
Font font = new Font (Font.SANS SERIF, Font.BOLD, 14);
.getColor (new Color (Ox3A3B3B) ) ;
.getFont (font); // HEFE
,drawString ("SCORE: "™ + ccore, x=, v); // ETH
+= 20;
.drawString ("LIFE:" + hero.getLife(), x, v);

T to RN to e}

]

/xx EETRRTS </
public void paintState(Graphics g) |
switch (state) |
case START:
g.drawlmage(start, 0, 0, null);
break;
case PAUSE:
g.drawlmage(pause, 0, 0, null);
break;
case GAME OVER:
g.drawlmage (gamecver, 0, 0, null);

break;
t
1
public static void main(String[] args) {
JFrame frame = new JFrame ("Fly™);

ShootGame game = new ShootGame(); // HHH
frame.add (game) ; // BHEREMB] TFrame H
frame.setSize (WIDTH, HEIGHT); // K/h
frame.setAlwaysOnTop (true); // HREHEE

frame.setDefaultCloseOperation (JFrame.EXIT ON CLOSE); // ERIAEMABRE

frame.setLocationRelativeTo (null); // WEEBEEIHENE
frame.setVisible (true); // REHEHpaint
game.action (); // BHIPAT
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public void action() { // BaEIRTRE
£/ FRET M S
Mousgelhdapter 1 = new MouseAdapter() {
dOverride
public void mouseMoved (MouseEvent e) | // WAMEE]
if (state — RUNNING) [ // JGATHREEEhIEMEY]
int x = e.getX{);
int v = e.get¥();
hero.moveTo (x, v);
}
1

dOverride
public void mouseBEntered (MouseEvent e) { // WARHEA
if (state == PAUSE) { // BERiZiT

state = RUNNING;

}
}

@Override
public void mouseExited(MouseEvent =) [ // WARMEH
if (state != GAME OVER) {

state = PAUSE; // WitkR&H, Mg EENEE
1
}

dOverride
public volid mouseClicked (MouseEvent e) { // AT AL T
awitch (state) |
case START:
state = RUNNING;
break;
case GAME OVER: // WiR&EH. HHEMS
flyings = new FlyingOhject[0];
bullets = new Bullet[0];
hero = new Hero();

score = 0;
state = START;
break;

}
i
thig.addMouselistener (1); // AR S TRE
this.addMouseMotionListener (1); // ALFEGEFNGSHERE

timer = new Timer(); // EinfeiEH
timer.schedule (new TimerTask({) |

@0Override
public void run{) |
if (gstate == RUNNING) |

enterAction(); // RATHIASE

stepAction(); // E—F

shaotAction(); // Bt

banghAction(); // FEIT KTH
outofBoundsiction(); // MRHR LIiTHET#
checkGameOverfction(y; // ToBlfRER

1
repaint () // B, Wl paint () A&
}

}, intervel, intervel);

/‘k‘k

* BEHLAE R T
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* @return EITWIHTH
*/
public static FlyingObject nextOne() |

Random random = new Random();

int type = random.nextInt (20); // [0,19)

if (type == 0) {

return new Bee();
I else |

return new Airplane();

}

int flyEnteredIndex = 0; // $ATHAGITH

/Ex KATHIAS </

public void enterBotion() {
flyEnteredIndex++;
if (flyFnteredIndex % 40 == 0} { // 400 ZFp--10*40

FlyingObject obj = nextone(); // BBHER— KiTH
flvings = Arravys.copyOof(flyings, flyvings.length + 1);
flyings [flyings.length - 1] = obj;

]

public void stepAction() {
frx TRATHE 2R 4/
for (int i = 0; 1 < flyings.length; i++) |
FlyingObject f = flyings[i];
f.step();
'

Jre TR+

for (int 1 = 0; i < bulleteg.length; 1i++) |
Bullet b = bullets[i];
b.step();

t
hero.step () ;

int shootIndex = 0; // $rdrit#k

/xx g x/
public void shoocthAction() |
shootIndex++;
if (shootIndex % 30 == 0) { // 100 ZFE—H
Bullet[] bs = hero.shoot(); // EHETHTE
bullets = Arraye.copyOf (bullets, bullets.length + be.length); // ¥

System.arraycopy(kbs, 0, bullets, bullets.length - bs.length,
bs.length); // BINEHA

1
£ FESTATYIREEG «/

public void banghAction() {
for (int i = 0; 1 < bullets.length; i++) [ // RFHFRE T#E
Bullet b = bullets[i];
pang (b) ;

1
/xx AT FRTRE R E v/

public void bang(Bullet bullet) {

int index = -1; // &HE RITHES
for {(int 1 = 0; 1 < flyings.length; 1++) |
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FlvingObiect obd = flyings[i];
if (obj.shootBytbullet)) [ // FIHEGTHH
index = i; // oMl FHRATHIRES]

break;

}
1
if (index I= -1) { // AE&HEITY
FlyingoObiect one = flyings[index]; // i2F#diPm sy

Flyingobject temp = flyings[index]; // #drHERTHSRE T WTHR

flyings [index] = flyings[flyings.length - 1];
flyings [flyings.length - 1] = temp;

flvings = Arrays.copyof (flyings, flyings.length - 1); // MBERE—
ARATHD Bl TR )

/7 T E one WIRE WREHMA, BES
if (one instanceof Enemy) { // WERR, ZaCA, Wiosr
Enemy e = (Enemy) one; // sBflZEAEmR
score += e.getScore(); // M5
}
if (one instanceof Award) | // ZHNEF, wEEHR
Lward a = (Award) one;
int type = a.getType(); // ZFEARHHER
switch (type) {
case Award.DOUBLE FIRE:
herc.addDoubleFire(); // WEIZKI
break;
case Award.LIFE:

hero.addLife(); // W&
break;

1
£ RS AT A

public void outOfBoundsAction() |
int index = 0;
FlyingObject[] flyingLives = new FlyingObject[flyings.length]; // &F&
B kAT
for (int 1 = 0; 1 < flyings.length; 1++) |
FlvingObiject £ = flvings([i];
if (!f.outOfBounds()) {
flyingLives[index++] = f; // iER I EE
1
h

flyings = Arrays.copyOf (flyingLives, index); // BAHAE WITHEHEE

index = 0; // BEBARNO
Bullet[] bulletlLives = new Bullet[bullets.length];
for (int 1 = 0; 1 < bullets.length; 1++) |

Bullet b = bullets[i];

if (!b.outCfBounds ()) |

bulletlLives[index++] = b;

1
t
bullets = Arrays.copyOf (bulletlLives, index); // BEABRNTEES

1

£ K EFARE R/

public void checkGameOverAction () {
if (isGameOver()) {
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state = GAME OVER; // tiZBMRE
1
[ KB AR </

public bocolean isGameOver () |
for (int i = 0; 1 < flyings.length; i++) |
int index = -1;
FlyingObiject obj = flyings[i];
if (hero.hit(chi)) { // WEFEEIS WITHETHE
hero.subtractLife();
hero.setDoubleFire(0);

index = 1i;

}

if (index != -=-1) |
FlyingChject t = flyings[index];
flyings[index] = flyings[flyings.length - 1];
flyings([flyings.length - 1] = t;

flyings = Arrays.copyOf(flyings, flyings.length - 1);
1

t
return herc.getlLife() <= 0;
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KIARINES

1. [RJRE

X ARR R NIRRT R E RN FIEERE , BRIER G 7 2KEK App
Store BFHHTEEL. P  IRIEF—F/NSCE—MEFRIERR. ¥SHmo 2
S BNREFENESETPESEA. MEFENE-1 s

e

B -1
IFRENE- 1 IR ENERAE | ZTEAERE R,
BEFHALIE | REEREES R E FREASRERERET NS TR RRE |
MBS IRFIASEE B mIET AR, NREAIVINERE) 7T gt -,
IR E SR, WE-2 Fis
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ZARH

B - 2

WE-2 i E ERERTRPNGES | 8B —MEFRIERE 1 9. 35, A
IERALTENE-2 frriiFEREENE | T TEAARE | EFnig.

2. BE

PRI RITENT
1. FTRERHETHREATFHEAR)
2. WSEFTRDHT: HIIR . IR ZIENXR, AMEFYSINTA

Rirdeans
|~= M Grotind
[~ thEG Bird

- BT ool

3. HREIRLT | THENR BRIy "MEEEE" .

HuEeiE | A MNRIER , ANSNX R, HRAEMTRIEASEER 5
IESFRE  FFRENEXE , PAGHER  wERER. NRESHN 8",
—HEXRFRNIE.

4. KANRLT

AEGIPAIE | REZBIXRFELE-3 A

fl HD
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BirdGrame
-bird : Bird
-columnl : Column
-columnZ : Column
-ground : Ground
-state : int
-START : int = 0
-RUNNING : int =1
-GAME_OVER : int = 2
-gameQverImage : object
-startImage : object
-score @ int
+BirdGame ()
+paint () : void
taction() : void
1
|
o L l
N |
Bird Column Ground
—x  int —image -image : object
-y : int -x ! int X int
~height : int -y & int 7y ¢ oint
—width : int —width : int -width : int
-size : int —height : int “height : int
-g : double -gap : int +Ground ()
-t : double —-distance : int +step() : void
-v0 : double —random
—speed : double +Column(in n : int)
-s : double +step() : void
-alpha : double
—image : object
-images : object
Bord ()
+flappy () : void
+hit(in groud : Ground) : bool
+hit(in eolumn : Column) : bool
+step() : void
E - 3

G2

SCH I BRI T AT,

35— : iBETENa

#FEZ A BirdGrame A9 Java T AF IR TM src BRTHEE
com.tarena.bird ; R, HZIEMBENERZENZZET  TESHENE-4 ik :
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ZARH

4 1z5 BirdGame |
4 B src
4 @ comitarenabird |
b [J} BirdGame.java
0.png
Lpng
2.png
3.png
4.png
5.png
6.png
7.png
bg.prg
column.png
gameover.png
ground.png
start.png
1 3 JRE System Library [jdk1.7]

=- 4

ERES , BET—RAARESEIR , BILASER, BHEE. ME-4 5
A9 79 com. tarena.bird , B, com.tarena BIARNAERIEHSETSE |, bird AKX
RERIBTR, . |

S£E_  ETENSE .

B4, FriEEE BirdGame |, 1Z2EH public {I%ﬁ#ﬁiﬁ%il‘i??(@ JPanel 2, I'& Java
AWT BYETIRINGE ; #AJT | #TE Groud 28 , RPN PAYIE ; HTE Column FRREFREHAIE
F ; $i Bird FRIHPIOL | HRPITE N XISAE -5 7T
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50

280

500

R R

package com.barena.oivd;
dmppek 4 aves. awing . JPanel
pilvlic ¢laglk BIipdGdie exténds JPanel |

L FEEIRIEITTE

piblie dtatle vold mala(etzingl] args) throws Bddeption {
3

k

fre vy

slass Greund |

k
o FETHE | v BETFRPORRINE

glasy Qallyadl

elags Bled |

}‘Z

HIE= : 4 BirdGame EiFINEE
AINE9CEBLNE- 6 Fo
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public class BirdGame extends JPanel {
Bird bird;
Column columnl, column2;
Ground ground;
BufferedImage background;
/e SEBIHATRE </
public static void main{String[] args) throws Exception {
}

3= - A Ground FEFINEME
Ground 4 , B MNEMRTHENNE-7 Fivs

X Vg,

B -7

1T Ground ZEFHRINAMEIB0E -8 Pz -

class Ground {
BufferedImage image;
int =, ¥;
int width;
int height;

E -8

57h , NE-8 FRILIED  i#8— image B . ZBMEFRT Ground ZEAYI4E.
#¥BH : /3 column HFMNEM
Column 2550 | FNEMETHIE N NE-9 Fivs ¢

51



Tarena
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B -9
1E Column ZE7RINAYCIBANE] - 10 A7 -

S ETFEEL s BETROPLSIEE -/
class Column

Bufferedimage image;

int x, ¥;

int width, height;

Sew AR IRBATEERR </

int gap;

int distance;// 5@, FMITZERER

B - 10
b, NE-10 PRILIEW | AF— image B | ZBMHEFRT/ Column ZERINE.,
H8N 1 9 Bird ERMEM
LIBNE - 11 FAs -

S BEEL, x, pEEZEIPULEHIE +/
class Bird {

BufferedImage image;

int %, y;

int width, height;

int size;// BFA|, BTHHERD

B -1

Bird RUEME image , &=3°/9 Bird FEMME ; x , y RRERBMNPIMIE ; width ,
height IEMRSERMENE | £XFF , NEHAPME—PESERKERRD | size
RNz IEFSERgiats , AT EEeAvRiEmal.
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FB+ 1 79 BirdGrame EFMMIER % | MatENL
RBUNE-12 s :

public class BirdGame extends JPanel {
Bird bird;
Column columnl, column2;
Ground ground;
Bufferedimage background;

/%% Pk Birdcame FUEMDS
public BirdGame{) throws Exceptlon {

}

bird = new Bird{};

celumnl = pew Column(l}:
columnZ = pew Column(2);

ground = new Ground(};
background = ImageIC.read{getClass{).getRescurce {"bg.png™)};

/i

}

« RENERTRTE </

public static veoid main(String[] args} throws Excepticn {

& - 12

ME-12 1, ATLABHSEANE Column ZEA9ATIE | ﬁi)qu' Fhix. XEFEA , &iRE

73 Col

SRS T BHANIERR.

umn 2

#32)\ : /3 Column ?Ei:ﬁﬂl]ﬁ_iﬁ)‘:‘iﬁ , Vbt BtE
REDWIE - 13 Fi |

Fee TR = yEETHROAIHIE v/

class Column {

BufferedImage image;

int x, y;

int width, height;

/év ST TR «/

int gap;

int distance;// FREE, PITHE-FZEIAEERE

Random random = new Random({}
fov SRR AR, o HAE:F */
public Column{int n) throws Exception {
image = ImagelQ.read{getClazs().getRescurce ("column.png™});
width = image.getWidth{);
height = image.getHeight ();
gap = 144;
distance = 245;
x 550 + {n - 1) * distance;
¥ random.nextInt {218} + 132;

B - 13

TEME—T x, y LFHER , HEE-1,
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E - 14

ME-14 aTLIES |, F—MEFHY x 4R x1=432+118=550 , ETIRHETFHY x LR
x2=550+245 , EItt , 7 x BFRAILUSEESS 1 x=550+(n-1)*245 , B n FBUARE
F, 001, 2,

y BRI E | 1iEEE- 15,

132

350

500

& - 15
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B MWE-15 T LIELE HFy ATREERIES 1325 350 Z [BRYMEN1EL. (#F3 Random
ZEMY nextInt FiE4r=[0, 218 ) ZEAIBENEL , BBI0E 132, RitGitEHFRASEERDA
132 £l 350 Z[8), ACEBUNI TR ¢

A potelen . mert Tae (218 &+ 132y

FBh : 7 Ground HHFIMEERZ . IREEHE
B UE -16 Fias -

Jx HHE +/

class Ground {
BufferedImage image;
int %, v;
int width;
int height;

E public Ground{) throws Exception {

image = ImagelO.read(getClass{).getResource{"ground.png”)) ;
width = image.getWidth{);

height = image.getHeight (};

x = 0;

y = 500;

& - 16

ME DRI R B INE - 17 F7s

432
132

280

B - 17
S8+ : J7 Bird ERMEIERZ . MaERE
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fCIBaE-18 Fis

fow BER L, yESERALEHIE «/
class Bird {

BufferedImage image;

int x, y:

int width, height;

int size;// SRAS, FATHHEN

public Bird() throws Exception {
image = ImagelQ.read{getClass{}.getResocurce{"0.png")});
width = image.getWidth({};
height = image.getHBeight{};
® = 132;
v = 28BQ;
size = 40;

B - 18
SR ARMUEINE - 19 Fs

432
132

280 BB

B - 19

TB+— : ®E main Bk

£ main FiES  ZEHOMAND. B, REBOMNE LA X' <@ABOLUKIRE
BOAW |, fCRBEUE-20 B :
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}

frame

JFrame frame = new JFrame{);

BirdGame game = new BirdGame();
frame.
frame.
frame.
frame.
getVisible {true};

public olass BirdGame extends JFanel {
Bird bird;
Column columnl, columnZ;
Ground ground;
BufferedImage background;

F*e Fs1L BirdGame FIEMETE

E public BirdGame{) throws Exceptlon f
bird = new Bird{);

columnl = new Columni{l);

columnZ =

new Column{2);

ground = new Ground{);
background = Imagel(.read{getClass{}.getResource("bg.png™));

e BREERERTRE +/

publ1c statlc v01d.maxntstr1ng1] axgs) thruws Exceptlon {

add{game) ;

setSize (440, 670);

setLocationRelativeTo (null) ;
setDefaultCloseOperation{JFrame. EXIT ON CLOSE);

E - 20

4 — - AHIRE
£ BirdGame EHEF palntTi£ SHISRE, Bttt | ABWNE-21 i

/+* "BE (1FTR) "paintFEZIREETH «/
public void paint {Graphics g} {

g.drawImage {background, @, 0, null};

&5 Graphics ¥ dr‘awImage ik, B

B - 21

RIS, BHIFAMET , RIBNE- 22 Fr -

IERFEE , SHAREHRLRRA (0, 0),

v "EE (E00) "paintFESIERTE v
public void paint (Graphics g} {
g.drawImaqe {background, 0, 0, null};
g.drawImage {columnl. image, columnl.x - columnl.width /7 2, columnl.y
— columnl.height / 2, null);
g.drawImage {(colwmZ, image, colwm2.x - columnZ.width / 2, column?2.y|
— column?.height / 2, null);

& - 22

LHIFMEFRT |, LHIAYEIRRERS column ZRA9EM x, v BUEFRR ,

i& ' iEﬁEE_ 230

Lo
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280

500

644

B - 23

ME-23 TTLIELY , LEREAS x=IFF.x-1/2 FF.width; LEEBRNE v=F
F.y-1/2#FF . height,

S htE | BNE-24 A

fee "BE (EH) "paintTTETINERE +/

public void paint{Graphics g} {

g.drawImage {(background, 0, 0, null);

g.drawImage {columnl.image, columnl.x — colmunl.width / 2, columnl.y
- columnl.height / 2, null);

g.drawImage {(column2.image, column2.x - column?.width / 2, column2.y
- columnZ.height / 2, null);

g.drawImage {ground.image, ground.x, ground.y, mull);

E - 24

=a , SIS |, UEBIE - 25 B -

/e "BE ) "pant AT +/
public veid paint{Graphics g) {
g.drawImage {(background, 0, ¢, null);
g.drawImage {ccluomnl . image, columnl.x
- columnl.height / 2, oull);
g.drawImage {column2. image, column2.x
- column2.height / 2, null);
g.drawImage {ground.image, ground.x, ground.y, null);

g.drawImage {bird.image, bird.x - bird.width / 2, bird.y - bird.height]
/2, null);

- columnl.width / 2, columnl.y

- column?.width / 2, column2.y

B - 25

ME-25 BAILAEE | SHVNSHIHE | BV ERTEERE—T  HRESEET
YL HITRIE,
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4= BT
i&1T BirdFrame 25 , BARERERINE- 26 Fis ¢

E a

B - 26
$84 - Itk AYEED
B4 , 7 Ground EHHI0 step F7i% , SIBUIE-27 A -

Fe= MU +/

clazs Ground {
BufferedImage image;
int %, ¥;
int width;
int height;

public Ground{) throws Exception {
image = ImagelQ.rsad{getClass{}.getResource ("ground.png"));
width image.getWidth{);
height = image.getHeight(};
x = 0;
vy = 500;

}
/7 MERRSED, FNAE, MER—F
public veoid step(} {
=
if {z == -108) {
x = 0;

}

& - 27

step J3iAIERAEERRRI—E MIRBHNE] x #i509-109 JE x SiFiREN 0
FERGERIAIRER. WE SR ENE- 28 B
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432

132

280

& - 28

U5 | 7E BirdGame SKFHIN action()77i% , EFEPRIRIE | IEIZBEHR LA
TR ERLHL , WEAYER) -

1) eSbERE |

VA Ground 2809 step 73iAKEEHN.

2 ) EFTRHIFE , 18R JPanel AY repaint F3iAKSCHN.
3) KR 1/30 %, BHREFFAIRIFRES 1 # 30 /X, I8 Thread 2£A7 sleep F3i&

e,

£ BirdFrame FHRINAS(CIBR0E - 29 Fis :

}

// BirdcameiEITH Eaction()
public void action{} throws Exception {
while {true) {
ground. step{};
repaint{);
Thread. sleep(1000 / 30});

frame
frame

Fes SRR </
public static void main{Stringf] args)} throws Exception {
JEFrame frame = new JFrame(};
BirdGame game = new BirdGame();
frame.
frame.
.getLocationRelativeTa{null);
.setDefaultClaoseOperation (JFrame . EXIT ON CLOSE);
frame.
game.action{);

add (game} ;
setSize (440, 670};

setVisible (true) ;
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ZARE
FEAH : EIEFRIEDN
B, EXLUEFSEE , ETREHSEFaR tinEaidts  i55E-3e.
‘ 245 | 245

E - 30

ME-30 OJLARE , BEIBHMERN 1 SHFAY x 459 distance * 2 - width / 2,
y MIREBERT , AR 132 B 350 Z[AAYRENEL, 1E Colunm HFFHINANETEMNE - 31

FYN
A -

i {{Cnlumn@}?ﬁj]ﬂﬁ}f step, Eactionﬁﬂ%ﬂt}f}i
public veid step() {

#—;

if {x = -width / 2} {
distance * 2 - width / 2;
random.pextInt {218) + 132;

X
¥

B - 3

Bk, NE-30 AILIEE | BFF x 4RA-width/2 BF , £ FBshHFRE.
#AIG ,7E BirdGame 2EfY action J35% |, {RINRT step J3iAASTEARR SIBME-32 Fis ¢

// BirdeameHiFHTAifaction ()
public veid action{) throws Exception {
while {(true) {
ground.step();
columnl.step{};
column?.step{};
repaint{);
Thread. sleep{1000 / 30);

& - 32
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TTechnok:gv

ﬁﬁﬂ&

FEA7N - TMBR9ER)

B , SLHLEHIEST. TEEIREt Uit Baz | i5EE-33.

432

644

B - 33

T AB tAV LR sRIATUS
BEVE R E LAY LE

ME-33 AILARE , SRR t /B/NSAMEFE y1 RSB AT

LAIE) t e/ NSAYEITIERE v 9

— VD - g s ti'
AT |, 7€ Bird S5 IIAYCTBUN TR ¢

dre B, gy ROATICREGTE +/
class, Bird

Bufferedlmage dmages:

Tuk s, ¥

T weldath. heinkt )

ink sizes/s BRIKAS, EFHHERN
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B

// fEBird ERIBNEY , AFHIRSAUE
double g;// ESINMEE

double t;// FR(ERNEIREE

double ve;// ¥IG EHbERE

double speed;// EXAIAY_EHERE
double s;// BEFIHMIE t LAIGRYLEE
double alpha;// EERMGAR INEE(I

public Bird() throws Exception {
image = Tmagell.read(getClass().getResource ("0O.png™));
width = image.getWidth();
height = image.getHelght();
x = 132;
v o= 280;
size = 40;

g = 4

va = 20;

t = 8.25;
speed = v@;
s = @;
alpha = @;

!
// FF Bird PRINSHIREENTTE

public void step() {
double v@ = speed;

s=ve *t+g*t*t/ 2;// itRLENE
y =y - (int) s;// it RSRSTEE
double v = v@ - g * t;// TEFIRAYEE

speed = v;

e HISHEELE. R  FRESTNER  HiFME e KBR  BEEE
—RE—RKE R 87 . LUARISAYEIERR. LERT , Bird SRPFINAM IR AR

fee BERRY, x, v REEBRIRGIE +/
class Bird |

BufferedImage image;

int =, v:

int width, height;

int size;// BERNN, BTFRESEEN

// T Bird EREINEN  BTHESHAUE
double g;// BIINEE

double t;// BRRAIEAIEIFEHRE

double v0;// g HGRE

double spesd;// BSEINEIEE
double s;// BEIIRYE ¢ LISRIRGFE
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double alpha;// ZBHMA =S

// BX—H (#48) BR , RS/YENE b
BufferedImage[] images;
// EENEEATEREMN TIAMUE

int index;

public Bird() throws Exception |
image = ImagelQ.read(getClass().getResource ("0.png™));
width = image.getWidth();
height = image.getHelght();

x = 132;

v = 280;
size = 40;
g = 1;
v = 20;

t = 0.25;
speed = vO;
s = 0;
alpha = 0;

/7 BlEEEER, BlEE o NoEvEEE
/R sTBE | RBEEREYSR,
S/ eMIBINFEE: 01 2345 6 7

images = new BufferedImage[8];
for (int 1 = 8; i < 8; i++) {
//fi=81234567
images[i] = ImagelO.read(getClass().getResource(i + ".png"});

index = @;

// {E Bird RN (F1y)RUEE
public void fly(} {
index++;

image = images[ (index/12) % 8];

// TF Bird PNINSHIREITSE

public void step() |
double v0 = speed;

s =v0 *t+grtoroo/ o2/ WWE SRS
v =y - (int) s;// IHESRSTHMUE

double v = v0 - g * t;// 'H'%—F;J’_\'Egﬁjg
speed = v;

M ERCBHATLIEY  SE0EE 8 IkEBH |, MHE index BIEIREN 0, AIAE 1
KE R BXFARET.

B2, fly TNEDEL T BRAT K. — S 8 I TEURER , AJLAFENE! 0 B 7 Z[ERR
% , IEFR images FEIFAI TR, index/12 NENRMEEANENRERIE | BITHRERR
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ZARH

AISTERRIE,
{5 , 7L BirdFrame 2549 action 755&9 , AR Bird 1Y fly /5i&H] step 793%. BT
B, 2RMSaLIEHEET . IBNE-34 Fiix

// BirdGameMiEMFifaction()
public void action{) throws Exception {
while {true) {
ground.step(};
columnl.step(};
columnZ, step(};
bird.step{};
bird.fly{};
repaint ()} ;
Thread. sleep (1000 / 30);

B - 34

=a  HHER. 58E-35, TET4AZmE.

432

B - 35
RIKFBINFBAEITES 8 , BRAINS=-RIEL] s/8, £ Bird SRINASREBLITAT

A

wTags Blvd 1

Bufferedinags dinegei

HHE s, P
S width, hedgkts

65



Tarena

AR E#

int size;// BRIA/N, TR

// fERird XREIEN , BT HESMNE
double g;// BEIIEE

double t;// BORAIEAIEIFREE

double v0;// #JREIEEE

double speed;// BYpIRY EEE
double s;// BEIIHNE t LIGRIAES
double alpha;// LA ESRA
// TEBird EHEN

// EN—E (3E) BR |, 2S09E0E

Bufferedimage[] images;

// Ea)EmEETTERN RS

int index;

public Bird() throws Exception |

image = ImagelO.read(getClass{).getResource("0.png"});
width = image.getWidth();
height = image.getHelght{):
® = 132;

v = 280;

size 40;

g =4;

vD = 20;

t = 0.25;

speed = v0;

s = 0;

alpha = 0;

// QEEEE, BIEE s TITERAVEEHE

/B MENE  IRBERYER,

/78BS 01 2345 67

images = new BufferedImage[8];

for (int 1 = 0; 1 < 8; i++) {
//1i=012345¢67

images[1] = Imagell.read(getClass().getResource(i + ".png"));

t
index = 0;

]
// T Bird FRNNSHIREETSE

public void step() |
double v0 = speed;

s =v0*t +g*t st/ 2/ HEENENE
y = v - (int) s;// THESRMHUE

double v = v0 - g * t;// IEFRGEE
speed = v;

/7 WF Java API RHRIRIENERALY , i1E0A
alpha = Math.atan(s / 8);

EAREB , VB Java APL IRHASKIEYISIE aton , TTE 7.

¥#E , 7£ BirdFrame 25/ paint BF , IR SRV KRR | £ Java API, (F/MS

hEk% , AIBENE- 36 Frs
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ﬂwﬂﬁi

AL

"ES (1ERY) "paint IASTIRERH v/

public void paint{Graphics g) {

g.drawImage (background, 0, 0, null);

g.drawImage {columnl.image, columnl.x - columnl.width / 2, colemnl.y
- golumnl.height / 2, null);

g.drawImage {(column2.image, column2.x - column2.width / 2, column2.y
- column2.height / 2, oull);

q.drawImage (ground. image, ground.x, ground.y, mmll);

/7 TEEE (zotate) SRHMMNTR  BaPTRE

Graphics2D g2 = (Graph1c52D) q;
gZ.rotate {(-bird.alpha, bird.x, bird.y};

g.drawImage (bird.image, bird.x - bird.width / 2, bird.y — bird.height
/ 2, mall);
g2.rotate {bird.alpha, bird.x, bird.y); l

B+

= - 36
SEMERARSSI

BB TS , S80T - _ |
1. (£ "ER/NERR" FIESEMAMEE . BITE BirdFrame 260 action 5% 7SER
EHMNERL

2. B,

f£Bird 2

£ Bird 70 flappy F3i%  LILHIEBA 5. AfE  TEHERZES , B
FB Bird 3889 flappy J3i% | '
. EMEMISIT, BDTE BridFrame 229 action FikSR |, i MIEER
T_ BirdFrame 3 Elfl:%ﬁﬂﬂﬁfl'f"ﬁﬁ%ll] -37 Ffr

public void action{} throws Exception {
MouseListener 1 = new Mmzsehdapt:er() {
/! RIEET
public veid mousePressed {MouseEvent &) {
/7 BE
bird.flappy{);
}
HH
/7 FIEERIZEIFER (game) L

addMouseListener{l};

while {true) {
columnl.step{);
column2. step{);
bird.step{();// L T#35)
bird.fly();// HaBiE
ground.step(};// MEH
repaint(};
Thread. sleep{1000 / 30);

B - 37
SEAINASACRELNE - 38 PR -
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68

£
H

public void flappv()
BErmsEyRRE . B

speed = wl;

& - 38

MEl-38 ATLAFRY , SCHR flappy ik , REEEEIRE HIIAERE ve Blr],

$E4)\ . TIics

BLINES , BEERITLATIRE :

1. 1 BirdFrame SEEN0EY score , FBFIES |, score ¥1EE(K 5 0,

2. TE£ BirdFrame 25y action IARSERERF |, RIIFISIEE. ST x BIR55
1 x AFEAN , Win—4%.

3. TE BirdFrame 2509 paint F3iAF & #HE 113k,

1 BirdFrame SEHEINASICBU TR -

public class BirdGame extends JPansl {
Bird bkird;

Column columnl, columnZ;

Ground ground;

BufferedImage background;

/1 BE

int score;

/+* HIgAl BirdGame H/EMEE ~/

public BirdGame () throws Exception |
bird = new Bird();
columnl = new Column{l);
column?Z = new Columni{2);
ground = new Ground();
background = ImagelO. read(getClass().getResource ("bg.png™));

/x+ "EE (BH) "paint JHEZIEE] ¢/
public void paint{Graphics g) |
g.drawlmage (backgrcound, 0, 0, null);

g.drawlmage (columnl.image, columnl.x - columnl.width / 2, columnl.y
- columnl.height / 2, null);
g.drawlmage (columnZ.image, columnZ.x - columnZ.width / 2, columnZ.y

- column2.height / 2, null);
g.drawImage (ground.image, ground.x, ground.y, null);

// BERE (rotate) REMMRR , B APTTTE

Graphics2D g2 = (GraphicsZD) g;

gZ.rotate(-bird.alpha, bird.x, bird.vy):

g.drawImage (bird. image, bird.x - bird.width / 2, bird.y - bird.height
/ 2, null);

g2.rotate(bird.alpha, bird.x, bird.vy);

// 1& paint FoiEAERINER Fl 53 ERORLE

Font ¥ = new Font(Font.SANS_SERIF, Font.BOLD, 48);
g.setFont(f);

g.drawString("" + score, 408, 60);
g.setColor(Color .WHITE);
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B

g.drawString("" + score, 48 - 3, 60 - 3);

]

// BirdGame FHRINFTE action (O

public void action() throws Exception {
Mouselistener 1 = new MouseAdapter({) |
/ / BARET

public void mousePressed (MouseEvent =) {

}
ti

bird.flappy():;

/7 15 1 EEERISRYER ( gane ) £

addMouselListener (1) ;

while

(true) |

ground. step{);
columnl. step () ;
columnZ. step () ;
bird.step();
bird.fly();

/1 i 53iER

if (bird.x == columnl.x || bird.x == column2.x) {

}

SCore++;

repaint{);
Thread. sleep(1000 / 30);

1

/++ ERIRERIEE -

public static veld main{(String[] args) throws Exception |
JFrame frame = new JErame();
BirdGame game = new BirdGame();

frame
frame
frame
frame

cadd (game) ;

.getSize (440, 670);
.setlocationRelativeTo (null);
.setDefaultCloselperation (JFrame. EXIT ON CLOSE);
frame.

setVigible (true);

game.action () ;

$T+h - TSRS

1. LHSREEE,

1) 79 BirdGame I/l boolean TE gameOver , ZTEBRAFIRRFRETER , (1R
gameover AYEJ true , MFTREWREER T ; WIS gameOver BYEA false , MIFTRIFEGIA
IRBEHR, gameOver RIBAIAESY false,

2 ) SN ZEREE eERT BD gameOver AYES true, TEEEHRPENESHZ]HE.
£ Bird RHIEMNTTIE hit(Ground Y& SR ERIME. HBAY y fRRE size/2 KTFSE
FHIERY y A45RT , N SHERAERHE,

3) {3 BirdFrame 28f9 action FiEHRMOEER , HIFRSBERE , MTEF0HE
FHIREsh. thEtBin , NERERERT |, STEFTFRABET.
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A AE#

4) {EBirdFrame 29 paint &R gameOver FYEA true BT , B4R
HH,
£ BirdFrame SR TR :

public class BirdGame extends JPanel |
Bird bkird;

Column columnl, columnZ;

Ground ground;

BufferedImage background;

boolean gameOver;
BufferedImage gameOverImage;

/1 P

int score;

/> JNalE Birdcame HIBHTE «/

public BirdGame () throws Exception {

gameOver = false;
gameOverImage = ImagelO.read(getClass().getResource("gameover.png”)};

bird = new Bird();
columnl = new Columni{l);
columnz = new Column{2);
ground = new Ground();

background = ImagelO.read(getClass().getResource("bg.png"));

/o S (B "paint TTASEINAE] +/
public void paint (Graphics g) |
g.drawlmage (background, 0, 0O, null);

g.drawlmage (columnl.image, columnl.x - columnl.width / 2, columnl.y
- columnl.height / 2, null);
g.drawlmage (columnZ. image, columnZ.x - columnZ.width / 2, columnZ.y

- columnZ.height / 2, null);
g.drawlmage {(ground. image, ground.x, ground.y, null);

// DE¥E (rotate) REMMRR , B API 00

Graphics2D g2 = (Graphics2D) g;

gZ.rotate(-bird.alpha, bird.x, bird.v);

g.drawlmage (bird.image, bird.x - bird.width / 2, bird.y - bird.height
/2, null);

gZ.rotate(bird.alpha, bird.x, bird.v);

// fE paint JNEFH ISR D ERIE
Font f = new Font (Font.SANS SERIF, Font.BOLD, 40);
g.setFont (£);

g.drawString ("™ + score, 40, 60);
g.setColor(Color .WHITE) ;
g.drawsString("" + score, 40 - 3, 60 - 3);

if (gameOver) {
g.drawImage(gameOverImage, 6, 8, null);
}

// BirdGame FHRI0FTE action ()
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EAHE
public void action() throws Exception {
Mougelistener 1 = new MouseAdapter () |
//BANET

public void mousePressed(MousebEvent e) {
bird.flappy();
1
b
/7 18 1 HEESISANEIR (gane ) £
addMousgeListener (1) ;
while (true) |

if (fgameOver) {
ground.step(};
columnl.step();
column2.step();
bird.step(};
bird.fly();

}

if (bird.hit(ground)) {
gameOver = true;
}

/7 iTDIEE

if (bhird.x == columnl.x || kird.x == columnz.x) {
score++;

1

repaint ();

Thread. slesp (1000 / 30);

[+ [EEIEIRITTE </

public static veld main(sString[] args) throws Exception |
JFrame frame = new JErame();
BirdGame game = new BirdGame();
frame.add (gamne) ;
frame.getsSize (440, &70);
frame.setLocationRelativeTo (null);
frame.setDefaultCloseOperation (JFrame. EXIT ON CLOSE) ;
frame.getVigible (true);
game.acticon () ;

£ Bird ZEAINAIMEETSRAIRCBANE - 39 AR

I
i

public boolean hit{Ground ground}

boolean hit = y + size / 2 > ground.y;
if (ait} {
S L disnt: puoliiie
v = ground.v — s2ze J 2;
eI, TR

alpha = -3.1415926535808708323 / 2

return hit;

& - 39
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2. SLUNBRET T, 15EU-40,

B - 40
ME-40 AILIEL , NSSEFREMER x MR+ EOT

sl=ocolunn, w-width/E-sizelt
xk=colwmn, xtwidthiZeize/J

WMEAY x BFRATF x1 (xox1) FENMF x2 (x<x2) I SFFELERE, BRENEE
gEfgidh | MIARRARHE | iS5 WE-41,
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ZARH

B - m

ME-41 AJLLRESH | INSTEEFRVEEIRRRT y AR EINT -

Y= LI, Yo iR ke Tl 7
V=gl Yryap/e-siney 2

HEM y BFRRKT vl (yeyl) HENF y2 (y<y2) BT, BTE8EFRE,
£ Bird Z£F0 hit ( Column ) J5i% , AFHMBERHETF , BINE-42 s :

/7 SRS ESER T
public boolean hit{Column column} {
/) SASME ST AR AR
if {x > column.x - column.width / 2 - size / 2
£& X < column.x + column.width / 2 + size / 2) {
/4 IGMESTEAEPEH
if {y > column.y - column.gap / 2 + size / 2
&6 vy < column.y + column.gap / 2 - size / 2) {
return: false;
i
return true;

}

return false;

B - 42

&8¢ BirdFrame 289 action J3i% , {EBAUSIBUNE--43 Fis -
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public void action(}) throws Exception |
MouseListener 1 = naw MousehAdapter{) {

public void mousePressed (MouseBvent ¢) {
bizd.flappyli};
}
¥
S RUFERRSEAER (game) b
addMouselastener{l);
while (true) |
if (!gameCver) [
ground.step(};
columnl.svep(};
column?.step{});
bird.step(});
bixd.fly!);
1
if {{bird.hit{ground) 1| bird.hit(columni) iI bird.hit{colwan2})) |
gameOver = true;
}

TT A

i€ (bird.x == columnl.x || bigsd.x == column2.x) {
score+d;

}
repaint();
Thread.sleap(1000 / 30);

B - 43

SERL EIRMUED | BDSERE T HIRTSAYREHETHRE.

SB_+ . THHPRRFE. SRURERFS

B85, BIFEsR=MIRE , 5502 start. running LUK game_over , start K7
IR EISRANE - 44 Fiors

B - 44
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ﬂﬁﬂﬁ‘

LA start JASET , NSAUBIERIEEN, tEEEHN. EIEZRESE |, ER
Y Bird BY fly J7iALAK Ground B step /5%,
running ASHFRERIERUE- 45 A :

B - 45

LA running ST NSRATGEREEFERN, NEE TR0, HEEBLRY.
EFEBIRY, BITEZIRSE | 1389 Bird B fly 7305, Bird {9 step J3i%, Ground fY
step ik, Column Y step 7338, FHEXMASFHITICT R ANMBREEIIET.

LHEXE 9 game_over AT RERERANE - 46 Frs -

75



Tarena

BAMH

B - 46

ZilEXea game_over WiSHT , REBRASIFERNER.

TENME—TAENE MY, &SRR TR,

Bt SRS FRTRSATIRATAES game_over , WIS TS RHITEIA
&, FHERSEFHA start , BISLHL T EFHATIRE.

R B
eolum® = new Columeid);
BiYd = negr BIbdll;
SEnEE = O3
State = STARTS

il

e |, SR TR ARTERAMAS A start , WIS EFTA running,

gtate = BUNNING;

BE  SRARE TR SFFEAAE running , MIE/NS %15 , BIJEA Bird 25
A flappy J3i%k.

SSRLEREAFR. SEERLAR EETHEATHRE |, 7 BirdFrame SEFHINFHERAUCEBUT
R -

pulblic clagy BlrdGamg exlends JPanel |

ik Birap

Colunt eelumnl, wsolomnns

Gronsd grovidi
Bufifersdimage baokagroundy
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//boolean gameOver;

7** JPRIRE =/

int state;

public static final int START = 8;
public static final int RUNNING = 1;

public static final int GAME_OVE 23

BufferedImage startImage;
Buf feredImage gameOverImage;

/1 P

int score;

/** HIEal BirdGame BEMEE +/

public BirdGame () throws Exception {

state = START;
//gameOver = false;
startImage = ImagelO.read(getClass().getResource("start.png”)};

gameOverImage = Imagel0.read{getClass().getResource("gameover.png™));
bird = new Bird();

columnl = new Columni{l);

columnz = new Column{2);

ground = new Ground();

background = ImagelO.read(getClass().getResource("bg.png"));

/xx "EBE (BB "paint FHESKESE] +/
public void paint (Graphics g) |
g.drawlmage (background, 0, 0O, null);
g.drawlmage (columnl.image, columnl.x - columnl.width / 2, columnl.y
- columnl.height / 2, null);
g.drawlmage (columnZ. image, columnZ.x - columnZ.width / 2, columnZ.y
- columnZ.height / 2, null);
g.drawlmage {(ground. image, ground.x, ground.y, null);

// DE¥E (rotate) REMMRR , B API 00

Graphics2D g2 = (Graphics2D) g;

gZ.rotate(-bird.alpha, bird.x, bird.v);

g.drawlmage (bird. image, bkird.x - bird.width / 2, bird.yv - bird.height
/2, null);

gZ.rotate(bird.alpha, bird.x, bird.v);

// fE paint INERHIERIDEAE
Font f = new Font (Font.SANS SERIF, Font.BOLD, 40);
g.setFont (£);

g.drawString ("™ + score, 40, 60);
g.setColor(Color. WHITE) ;
g.drawsString("" + score, 40 - 3, 60 - 3);

//if (gameOver) {
// g.drawImage(gameOverImage, 8, 8, null);
/7}

// TE paint FFERRINERIFEERIRSNARE
switch (state) {
case GAME_OVER:
g.drawImage(gameOverImage, 6, 8, null);
break;
case START:
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g.drawImage(startImage, @, 8, null};
break;

}

]

// BirdGame BEIIFE action ()
public void action() throws Exception {
Mouselistener 1 = new MouseAdapter({) |{
public void mousePressed(MousebEvent e) {

//bird.flappy();
try {
switch (state) {
case GAME _OVER:
columnl = new Column(1l};
column2 = new Column{2};
bird = new Bird();
score
state
break;
case START:
state = RUNNING;
case RUNNING:

// BEL%A
bird.flappy();

8;
START;

} catch (Exception ex) {
ex.printStackTrace();

}

}
[
/7 18 1 EERIMARIER ( gane ) £
addMouseListener (1) ;
while (true) |

// if (!gameOver) {

/7 ground.step();

/7 columnl.step();

/7 column2.step();

/7 bird.step();

// bird.fly();

!/ }

// if ((bird.hit(ground)} || bird.hit(columnl) || bird.hit(column2})) {
// gameOver = true;

!/ }

!/ /7 i pigig

I/ if (bird.x == columni.x || bird.x == column2.x) {
/! score++;

// }

switch (state) {

case START:
bird.fly();
ground.step();
break;

case RUNNING:
columnl.step();
column2.step();

bird.step()};// LTF#8aN
bird.fly();// YECiEE
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ground.step(};// HEEE]

// iBiEE

if (bird.x == columnl.x || bird.x == column2.x) {
score++;

}

// YIREHE EIbEEERRRAESR T
if (bird.hit(ground) || bird.hit(columnl) || bird.hit(column2)) {
state = GAME OVER;

}

break;

repaint ();
Thread. sleep(1000 / 30);

4. STEHI

AREFF , 4 BirdGame PNFEEMRBU TR :

package com.

import java.
import java.
import java.
import java.
import java.
inport java.
import java.
import java.
import java.

import javax
inmport javax
import javax

public class
Bird bird;

tarena.bird;

awt.Color;

awt.Font;

awt.Graphics;
awt.Graphics2D;
awt.event.MouseAdapter;
awt.event.MouseEvent;
awt.event.MouselLlstener;
awt.image.BufferedImage;
util.Random;

.imageio. ImagelO;
.swing. JErame;

.swing.JPanel;

BirdGame extends JPanel |

Column columnl, columnZ;
Ground ground;
BufferedImage background;

£ BRI

int state;

*/

public static final int START = 0;

public static final int RUNNING = 1;
public static final int GAME CVER =

2;

BufferedImage gameOverlmage;
BufferedImage startImage;

/K

int score;

/=* WG BirdGame WIBHBTE */

public BirdGame () throws Exception |

state =

START;

startImage = ImagelO.read(getClass().getResource("start.png™));
gameOverImage = ImagelO.read{getClass().getResource("gameover.png™));

3Core =

0;

bird = new Bird();

columnl =

columnz

new Column{1);
= new Column (2} ;
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ground = new Ground();
background = ImagelO.read(getClass().getResource ("bg.png™));
}

/e "ES (B "paint TNAKILER </
public vold paint (Graphics g) {
g.drawlmage (backgrcound, 0, 0, null);

g.drawlmage (columnl.image, columnl.x - columnl.width / 2, columnl.y
- columnl.height / 2, null);
g.drawImage (column2. image, columnZ.x - columnZ.width / 2, columnZ.y

- column2.height / 2, null);
/7 TE paint FFIEA N i
Font £ = new Font (Font.SANS SERIF, Font.BOLD, 40);
g.setFont (f);

g.drawString ("™ + =score, 40, 60);
g.setColor(Color .WHITE) ;
g.drawString("" + score, 40 - 3, 60 - 3);

g.drawlmage (ground. image, ground.x, ground.y, null);

// WEFE (rotate) #2ELARR, & APT i
Graphics2D g2 = (GraphicszD) g;
g2.rotate(-bird.alpha, bird.x, bird.y);
g.drawImage (bird. image, bird.x - bird.width / 2, bird.y - bird.height
/ 2, null);
g2.rotate(bird.alpha, bird.x, bird.y);
/) FEpaint AiEREIIE AR EFRE T
switch (state) |
case GAME OVER:
J.drawlmage (gameOverImage, 0, 0, null);
break;
case START:
g.drawlmage(startImage, 0, 0, null);
break;
t

/7 IR 5 AE

// g.drawRect (bird.x-bird.size/2,

// bird.y-bird.size/Z2,

// blrd.slze, blrd.slze);

// g.drawRect (columnl.x-columnl.width/2,
// columnl.y-columnl.height/2,

// columnl.width,

// columnl.height/2-columnl.gap/2);

// g.drawRect (columnl.x-columnl.width/2,
// columnl.vy+columnl.gap/2,

// columnl.width,

// columnl.height/2-columnl.gap/2);

}// paint FERER
// BirdGame FHMAE action()

public void action() throws Exception {

Mougelistener 1 = new MouseAdapter () |
public void mousePressed(MousebEvent ) {
try |

awitch (state) |
case GAME OVER:

columnl = new Column(l);
column? = new Column{2):
bird = new Bird();

score = 0;

state = START;

break;

cagse START:
state = RUNNING;
case RUNNING:

VAR 5 7
bird.flappyv();
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1
} catch (Excepticn ex) {
ex.printStackTrace();
}
1
};
/7 W EEIHEATER (game) b
addMousgeListener (1) ;
while (true) |{
awitch {state) |
case START:
bird.fly();
ground. step();
break;
case RUNNING:
columnl. step () ;
columnz., step () ;
bird.step();// LTS
bird.fly();// FEzilE
ground.step();// HATEE]
/It iEE
if (bird.x == columnl.x || bird.x == columnZ.x) {
score++;
}
/7 IR FIERPRE R T
if (kird.hit (ground) || bird.hit(cclumnl) || bird.hit{column2))

state = GAME70VER;
}
break;
1
repaint ();
Thread. slesp (1000 / &0);

!
£ BB v/

public static veld main(sString[] args) throws Exception |
JFrame frame = new JFrame();
BirdGame game = new BirdGame();
frame.add (game) ;
frame.getsSize (440, &70);
frame.setLocationRelativeTo (null);
frame.setDefaultCloseOperation (JFrame. EXIT ON CLOSE);
frame.getVigible (true);
game.acticon () ;

1

1

PR i1

class Ground |
BufferedImage image;
int =, v:

int width;

int height;

public Ground() throws Exception |
image = ImagelC.read(getClass().getResource("ground.png™));
width = image.getWidth();
height = image.getHelght{);
®x = 0;
v = 500;
1/ /7 TR IS A4 R

/7 MR, FR Ik, s —F
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public void step() {

if (x == =-109) {
x = 0;

1// HEZERIE R
frr FFRY, kv REFHHOSIEE ~/

class Column |

Buf feredImage image;
int %, vi

int width, height;

£+ KT AR SRR~/

int gap;
int distance;// BHE, FAMEFZIENES
Random random = new Random();

/xx MihdE: WIAGREUE, n REEILMHF +/

public Column(int n) throws Exception {
image = ImagelC.read(getClass().getResource("column.png™));
width = image.getWidth();
height = image.getHelght{);

gap = 144;
distance = 245;
¥ = 550 + (n - 1) * distance;

v = randcm.nextInt(218) + 132;
1

// 1E Column FHINFIE step, & action WHIKGE
public void step() |
H=—}
if (x == -width / 2) |
x = distance * 2 - width / 2;
v = random.nextInt (218) + 132;
t
I
1/ / Column RIEEHR

Jrx BB w, v REFBHONE </
class Bird |

Buf feredIimage image;

int =, v;

int width, height;

int size;// SEIF/, ATFREET

/¢ TE Bivd HABEMEM, AT ESNNE
double g;// EIINEE

double t;// BN ERIIEFRBA(E]
double v0;// #iE LI E

double speed;// &METHI Y
double s;// REZMETA « LGNV
double alpha;// ZSEMM U RN
// FERird g N

/7 EX—H B B, Z2EpEhgim
BufferedImage[] images;

/¢ RENEWEEH L E N AR E

int index;

public Bird() throws Exception |
image = ImagelQ.read(getClass().getResource ("0.png™));
width = image.getWidth();
height = image.getHelght{):
® = 132;
v = 280;
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size = 40;
g = 4;
vD = 20;
t = 0.25;
speed = v0;
s = 0;
alpha = 0;
/7 B, A s L ERNEA
/R ATRE, BEERAR,
i/ B RERFS: 012345 67
images = new BufferedImage[8];
for (int 1 = 0; 1 < 8; i++) {

/1 =0123 45 67

images[1] = ImagelO.read(getClass().getResource(i + ".png"));

t
index = 0;

}

// #£ Bird BRI (£1y) BIRAG
pukblic vold £ly() {
index++;
image = images[ (index / 12} % B];

1

// TE Bird TRID SRR TIE

public void step() |
double v0 = speed;
s =v0 *t + g *t*t/ 2/ 1TEEENEVE
v = v - (int) s;// WEERAGRTE
double v = v0 - g * t;// EFIRMERE
speed = v;
/)1 (y>=500) {//WRBIAME, REHME
Ay o= 280;
// speed = 35;
/}
// VM Java apT RMERRIEDAE, TEMWAH
alpha = Math.atan(s / 8);

1

/7 TERird PHERINAE
public void flappy() |

/) EFREGER, EHFE LT
speed = vO;

]

/) TEEREINAE hit
/7 Fl 2 ET R BRERIHE ground
// GBI Bl true TR RLRE

// TR E] falae FRIE R
public boolean hit(Ground ground) {
boolean hit = v + size / 2 > ground.y;

if (hit) |
v = ground.y - gize / 2;
alpha = -3.14159265358979323 / 2;

}

return hit;

}
7/ Rl HATH] S 2 B A AT

pukblic boolean hit(Column cclumn) {

/7 S AR T HEE A

if (2 » column.x - column.width / 2 - size / 2
&& x < column.x + column.width / 2 + size / 2)

// REE SRS T

if (v » column.y - column.gap / 2 + size / 2

{
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&& v < column.y + column.gap / 2 - size / 2) |
return false;

!

return true;

}

return false;
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