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Exhalation.java

package exha la t i on ;

import java . awt . Component ;
import java . awt . Container ;
import javax . swing . JFrame ;

public class Exhalat ion extends JFrame {

private stat ic f ina l int WINDOWWIDTH = 512 ;
private stat ic f ina l int WINDOWHEIGHT = 512 ;
private stat ic f ina l St r ing WINDOWTITLE = ”Exhalat ion ” ;

public Exhalat ion ( ) {
this . s e t S i z e (WINDOWWIDTH, WINDOWHEIGHT) ;
this . s e tT i t l e (WINDOWTITLE) ;
this . s e tDe fau l tC lo seOperat ion ( JFrame .EXIT ON CLOSE) ;

Container pane = this . getContentPane ( ) ;
Component panel = new Exhalat ionPanel ( ) ;
pane . add ( panel ) ;

this . s e tV i s i b l e ( true ) ;
} // Exha la t ion ()

public stat ic void main ( St r ing [ ] a rgs ) {
System . out . p r i n t l n ( ”Guten Tag ! ” ) ;
Exhalat ion exha l a ta t i on = new Exhalat ion ( ) ;

} // main( S t r ing [ ] )

} // Exha la t ion
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ExhalationPanel.java

package exha la t i on ;

import java . awt . Bas i cStroke ;
import java . awt . Color ;
import java . awt . Graphics ;
import java . awt . Graphics2D ;
import java . awt . Shape ;
import java . awt . geom . Aff ineTransform ;
import java . awt . geom . El l ipse2D ;
import java . awt . geom . Rectangle2D ;
import java . u t i l . ArrayList ;
import java . u t i l . L i s t ;
import javax . swing . JPanel ;

public class Exhalat ionPanel extends JPanel {

private stat ic f ina l Color BGCOLOR = new Color (112 , 132 , 206 ) ;
private stat ic f ina l Color FG COLOR = new Color (206 , 224 , 160 ) ;

public Exhalat ionPanel ( ) {
this . setBackground (BGCOLOR) ;

} // Exha la t ionPane l ( )

@Override
public void paintComponent ( Graphics g ) {

super . paintComponent ( g ) ;
Graphics2D g2D = (Graphics2D ) g ;

int w = this . getWidth ( ) ;
int h = this . getHeight ( ) ;

Af f ineTransform s c a l e = new Aff ineTransform ( ) ;
s c a l e . se tToSca le (w / 2 , h / 2 ) ;

Af f ineTransform t r a n s l a t e = new Aff ineTransform ( ) ;
t r a n s l a t e . s e tToTrans lat ion ( 1 . 0 , 1 . 0 ) ;

Af f ineTransform transform = new Aff ineTransform ( ) ;
trans form . concatenate ( s c a l e ) ;
t rans form . concatenate ( t r a n s l a t e ) ;

Bas i cStroke s t r oke = new Bas icStroke ( 4 ) ;
g2D . s e tS t roke ( s t r oke ) ;
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g2D . s e tCo lo r ( Color .WHITE) ;

Rectangle2D bounds = new Rectangle2D . Double (−1.0 , −1.0 , 2 . 0 , 2 . 0 ) ;
Shape transformedBounds = transform . createTransformedShape ( bounds ) ;

L i s t<Circ l e> bubbles = new ArrayList <>();

double meanRadius = 0 . 1 ;

int n = 8192 ;
for ( int i = 0 ; i < n ; i++) {

double x = 2 ∗ Math . random ( ) − 1 . 0 ;
double y = 2 ∗ Math . random ( ) − 1 . 0 ;
double r = −meanRadius ∗ Math . l og (Math . random ( ) ) ;
i f ( r > 1 .0 ) {

r = 1 . 0 ;
} // i f

Ci r c l e c i r c l e = new Ci r c l e (x , y , r ) ;
Shape shape = c i r c l e . getShape ( trans form ) ;
i f ( transformedBounds . conta in s ( shape . getBounds2D ( ) ) ) {

boolean over lapp ing = fa l se ;
int j = 0 ;
while ( ! over lapp ing && j < bubbles . s i z e ( ) ) {

Ci r c l e o t h e rC i r c l e = bubbles . get ( j ) ;
over lapp ing = c i r c l e . i n t e r s e c t s ( o t h e rC i r c l e ) ;
j++;

} // wh i l e
i f ( ! over lapp ing ) {

bubbles . add ( c i r c l e ) ;

g2D . s e tCo lo r ( FG COLOR ) ;
g2D . f i l l ( shape ) ;

g2D . s e tCo lo r ( Color .WHITE ) ;
g2D . draw ( shape ) ;

} // i f
} // i f

} // f o r

} // paintComponent ( Graphics )

} // Exha la t ionPane l
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Circle.java

package exha la t i on ;

import java . awt . Shape ;
import java . awt . geom . Aff ineTransform ;
import java . awt . geom . El l ipse2D ;

public class Ci r c l e {
private f ina l double x ;
private f ina l double y ;
private f ina l double r ;

public Ci r c l e ( double x , double y , double r ) {
this . x = x ;
this . y = y ;
this . r = r ;

} // C i r c l e ( double , double , doub le )

public Shape getShape ( Aff ineTransform t ) {
double ulx = this . x − this . r ;
double uly = this . y − this . r ;
double dia = 2 ∗ this . r ;
E l l ipse2D c i r c l e = new El l ipse2D . Double ( ulx , uly , dia , d ia ) ;
return t . createTransformedShape ( c i r c l e ) ;

} // getShape ( AffineTransform )

public boolean i n t e r s e c t s ( C i r c l e c ) {
double sumOfRadii = this . r + c . r ;
double xDi f f = this . x − c . x ;
double yDi f f = this . y − c . y ;
double d i s t anc e = Math . s q r t ( xD i f f ∗ xDi f f + yDi f f ∗ yDi f f ) ;
return d i s t anc e < sumOfRadii ;

} // i n t e r s e c t s ( C i r c l e )

} // C i r c l e
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