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É

É (Applet

)

É Ball, Bar, Block, 

Main
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Main

KeyListenerRunnable

Ball Bar Block

Applet
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É Applet
(implements)

KeyListener , Runnable

É Applet
public void init()
public void paint(Graphics g)

É

public void keyTyped (KeyEvent e)
public void keyPressed(KeyEvent e)
public void keyReleased(keyEvent e)
public void run()
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É

Ball ball
Bar bar
2

Block[][] blocks
repaint

Thread repaintThread

int scene
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É scene
0:
1:
2:
3:

É paint(Graphics g) scene
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scene=0

scene=1

scene=2scene=3

scene



É

Applet init, paint
KeyListener

keyTyped (KeyEvent e)
keyPressed(KeyEvent e)
keyReleased(KeyEvent e)

Runnable
run()

scene=0 paint
ready(Graphics g)

scene=1
playing(Graphics g)

scene=2
gameover(Graphics g)

scene=3
gameclear(Graphics g)

É (
)
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É

double x, y

double dx, dy

int r

boolean isGameOver
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É

x, y draw
move

reflect
( )

É draw, move, reflect
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public void draw(Graphics g){

g.drawOval ((int )x ðr,( int )y ðr,r * 2,r * 2);

//g.fillOval ((int )x ðr,( int )y ðr,r * 2,r * 2);

}

É Graphics

É fillOval drawOval

É
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r * 2

r

(x, y)(?, ?)
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r * 2

r

(x ðr, y ðr)

(x ðr, y)

(x, y) (x, y ðr)

(x + r, y)

(x, y + r)



public void move(){

x += dx;

y += dy;

}

É x, y dx, dy
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public void reflect( int screen_w, int screen_h, 

Bar bar , Block[][] blocks){

/* */

/* */

/* */

}

É
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É

double x, y

int width

int height

( ) double dx
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É

draw

move

É draw, move
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public void draw(Graphics g){

g.drawRect ((int )x, (int )y, width, height);

}

É Ball Graphics
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public void move( boolean isRight ){

if( isRight )
x += dx;

else
x -= dx;

}

É isRight true
false

É isRight Ƃ true
ƀ false
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É Bar

É

double x, y

int width

int height

boolean isBroken
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É

draw

É draw
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public void draw(Graphics g){

if(! isBroken ){

g.drawRect ((int )x, (int )y, width, height);

}

}

É Ball, Bar Graphics

É isBroken false

true
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É Ball reflect()

É

( )

É
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É =

É =
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É

ball.dx *= -1;

ball.x = ;
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= x



É

ball.dy *= -1;

ball.y = ;
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= y



É
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É

ball.dx *= -1;

ball.x = ;
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É

É
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É
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É 225 315

315 20 = 295

315 20 = 335
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É dx, dy
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É r = Math.sqrt (dx * dx + dy * dy);
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r

dy = r * sinȇdx = r * cosȇ ȇ

x

y



É dx, dy
dx = -dx;

dx, dy

É

1. dx, dy

2. -20

3. dx, dy

É +20
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double r = Math.sqrt (dx * dx + dy * dy);
dx = -dx;

double radian = Math.atan2( dy, dx);
double angle = Math.toDegrees (radian) - 20;
if(180 <= angle) angle -= 360;
else if(angle <= -180) angel += 360;

radian = Math.toRadians (angle);

dx = Math.cos(radian) * r;
dy = Math.sin(radian) * r;

É dx, dy

É Math.atan2(y, x) y / x -PI~PI

É Math.toDegrees (radian) -PI~PI radian

É Math.toRadians (angle) -180~180 angle

βPIéé
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É

É reflect()
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É

É ready()

É

scene = 1
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É

É playing()

É

scene = 2

É

scene = 3
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É

É gameover()

É

scene = 0
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É

É gameclear()

É

scene = 0



1.

( )g.setColor(Color.WHITE );

2.

( )Font f = new Font( Font.DIALOG , Font.ITALIC , 40);

g.setFont (f);

3.
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É Graphics setColor ()

Color

É Color

Color.

new Color(r, g, b)

new Color(r, g, b, a)

(a 0~255 )
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É Graphics setFont () Font

É Font
new Font( , , )

É

Font.DIALOG , Font.DIALOG_INPUT , 

Font.MONOSPACED , Font.SANS_SERIF , Font.SERIF

É

Font.PLAIN , Font.BOLD , Font.ITALIC

É ( )
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É g.drawImage (Image , x, y, 

width, height, null);

drawRect ()

Image ( )
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É Java Image

É Image Graphics
drawImage ()

É Image image = 
new ImageIcon(ò ó).getImage ();

Image

É

../
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