// Java 1.02 applet implementing either John Conway's 'Game of Life'

 // and/or allowing user to specify own rules for whether cell lives/dies in next generation

 // Written by Helen Horseman, Sept 2001 for MscIT at Aston University

 //NB Some of the pattern configurations (in terms of shape )

     // are taken from http://home.interserv.com/~mnieemiec/lifeterm.htm

import java.awt.*;

import java.applet.*;

import java.lang.*;

public class golOwnRules extends java.applet.Applet implements Runnable {

  Thread runner;

  int len=10;   //holds num of cells vertically across the grid

  int width=15; //holds num of cells horizontally across the grid

  int deadNeighRequired = 3; //Exact num of alive neighbours required

                         //for dead cell to become alive in the next generation

  int aliveNeighRequired1 = 2; //One of two num of live neighbours required

                            //for alive cell to remain alive in next generation

  int aliveNeighRequired2 = 3; // Other num required

  static final int maxwidth = 51;  //holds maximum num cells horizontally

  static final int maxlen = 31;    //holds maximum num cells vertically

  int cellSize = 15; // width on screen of a cell (in pixels )

  final int lowerfactor = 155;     //move grid down the screen this num pixels

  final int shiftfactor = 55;   //move grid over to right

  int numcycles =10;  //number of generations that are to be born

              //NB If not overriden then start causes 10 generations to be born

  int numgen=0; //number of generations that have occurred

  int cnumgen =0; // num of generations that have occured in conway's pattern

  int sleepinterval=1000; // pause factor between repaint(), in milliseconds

  boolean stilllife=false; //holds whether pattern has reached still life

  boolean cstilllife=false; //holds whether pattern reached still life when following conway's rules

  boolean showconway = true; //holds whether or not grid under Conway's rules desired

  boolean[][] grid = new boolean[maxwidth][maxlen];

    //data structure, where grid[0][0] holds whether the first cell on the grid

    //at the top most corner is alive(true) or dead(false)

  boolean[][] cgrid = new boolean[maxwidth][maxlen];

    // holds the pattern as would be displayed if using Conway's rules

  Font f= new Font("Times Roman", Font.BOLD, 24); //used to paint info on grid

  Color lilac = new Color ( 200, 200, 255);  //used as background colour

  Choice gridSize = new Choice();  //size of grid(num of cells)

  Choice cycles = new Choice();  //num of generations to be generated

  Choice setPattern = new Choice(); //choose initial cell configuration

  Choice regConfig = new Choice();  // whether or not user wants to see pattern as depicted by conway's rules on grid as well

  Choice deadtoalive = new Choice(); // holds rule for how a dead cell becomes alive

  Choice alivetoalive = new Choice(); // holds rule for how a cell remains alive

  Button faster = new Button (" Faster"); //increases speed of repaint()

  Button slower = new Button (" Slower"); //decreases speed of repaint()

  Button oneshot = new Button("Next Generation"); //advance one generation

  Button beg = new Button("Start");  //start moving through numcycle generations

  Button clearGrid = new Button("Clear Grid"); //kill all cells and repaint

  Panel runningButtons = new Panel();

  Panel regularButtons = new Panel();

  Panel deadButton = new Panel();

  Panel aliveButton = new Panel();

  FlowLayout fl = new FlowLayout(FlowLayout.CENTER);

    //initalises the applet

  public void init() {

    setBackground(lilac);

    //aliveButton.setLayout(fl);

    deadButton.setLayout(fl);

    aliveButton.setLayout(fl);

    runningButtons.setLayout(fl);

    regularButtons.setLayout(fl);

    setLayout(fl);

    cleargrid();

    //options within Choice menus

    gridSize.addItem(" Grid Size ");

    gridSize.addItem(" Grid: 10 X 10");

    gridSize.addItem(" Grid: 15 X 15");

    gridSize.addItem(" Grid: 20 X 20");

    gridSize.addItem(" Grid: 50 X 30");

    cycles.addItem(" Num Cycles");

    cycles.addItem(" Num Cycles : 1");

    cycles.addItem(" Num Cycles: 5");

    cycles.addItem(" Num Cycles: 10");

    cycles.addItem(" Num Cycles: 50");

    setPattern.addItem(" Choose Pattern");

    setPattern.addItem(" Acorn");

    setPattern.addItem(" Arch");

    setPattern.addItem(" Balloon");

    setPattern.addItem(" Beehive");

    setPattern.addItem(" Blinkers");

    setPattern.addItem(" Bookends");

    setPattern.addItem(" Caterer");

    setPattern.addItem(" Duck");

    setPattern.addItem(" Fence");

    setPattern.addItem(" Glider");

    setPattern.addItem(" Light Spaceship");

    setPattern.addItem(" Medium Spaceship");

    setPattern.addItem(" Pentadecathlon");

    setPattern.addItem(" Puffer Train");

    setPattern.addItem(" Quadpole");

    setPattern.addItem(" RPentomino");

    setPattern.addItem(" Space Gun");

    setPattern.addItem(" Spark Coil");

    setPattern.addItem(" Squares");

    setPattern.addItem(" Tetris");

    setPattern.addItem(" Thunder Bird");

    setPattern.addItem(" Tower Reflection");

    setPattern.addItem(" Traffic Light");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 3 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 0 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 1 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 2 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 4 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 5 alive neighbours, otherwise it remains dead.");

    deadtoalive.addItem(" A cell is born in the next generation if it has exactly 6 alive neighbours, otherwise it remains dead.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 2 or 3 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 1 or 2 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 1 or 3 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 2 or 4 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 2 or 5 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 3 or 4 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 3 or 5 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 4 or 5 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has 5 or 6 alive neighbours, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 0 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 1 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 2 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 3 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 4 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 5 alive neighbour, otherwise it dies.");

    alivetoalive.addItem(" A cell remains alive in the next generatio if it has exactly 6 alive neighbour, otherwise it dies.");

    regConfig.addItem(" Conway's Rules' Pattern : ON");

    regConfig.addItem(" Conway's Rules' Pattern : OFF");

     //add the buttons to the panels

    runningButtons.add(gridSize);

    runningButtons.add(cycles);

    runningButtons.add(setPattern);

    deadButton.add(deadtoalive);

    aliveButton.add(alivetoalive);

    runningButtons.add(regConfig);

    regularButtons.add(oneshot);

    regularButtons.add(beg);

    regularButtons.add(faster);

    regularButtons.add(slower);

    regularButtons.add(clearGrid);

     //add panels to applet

    add(deadButton);

    add(aliveButton);

    add(runningButtons);

    add(regularButtons);

  }

  /* Determines whether cells are alive/dead in the next generatation

     Creates a new instance of the grid with the next generation cells in,

     as determined by Conway's original rules,

     And finally transfers the new grid to the old */

  void getnextgen() {

   boolean[][] tma = new boolean[maxwidth][maxlen];

     // new grid to hold next generation

   boolean[][] ctma = new boolean[maxwidth][maxlen];

   cstilllife = true;

   stilllife = true;

     //this assertion will be tested, and if necessary altered later on

   for (int x=0; x<width; x++) {

      for (int y=0; y<len; y++) {

         int noalive =0;

         int cnoalive = 0;

           //holds no alive neighbours for cell[x][y] in current population

           //code to work out how many live neighbours

           //note code checking if x/y greater than/equal to 0 is to stop

           //testing off end of grid and hence causing array out of bounds error

          if ((y-1>=0)&&(x-1>=0)){

             if (grid[x-1][y-1]){++noalive;}

             if (cgrid[x-1][y-1]){++cnoalive;}

          }

          if (y-1>=0) {

             if (grid[x][y-1]){++noalive;}

             if (grid[x+1][y-1]){++noalive;}

             if (cgrid[x][y-1]){++cnoalive;}

             if (cgrid[x+1][y-1]){++cnoalive;}

          }

          if (x-1>=0) {

             if (grid[x-1][y]){++noalive;}

             if (grid[x-1][y+1]){++noalive;}

             if (cgrid[x-1][y]){++cnoalive;}

             if (cgrid[x-1][y+1]){++cnoalive;}

          }

          if (grid[x][y+1]){++noalive;}

          if (grid[x+1][y]){++noalive;}

          if (grid[x+1][y+1]){++noalive;}

          if (cgrid[x][y+1]){++cnoalive;}

          if (cgrid[x+1][y]){++cnoalive;}

          if (cgrid[x+1][y+1]){++cnoalive;}

            //actual deciding whether cell alive/dead in next generation

            //using Conway's original rules to decide

            //NB alive(dead)NeighRequired holds num of neighbours that must be alive,

              // for cell to remain/be made alive in next generation

          if (grid[x][y]) {

              if ((noalive==aliveNeighRequired1)||(noalive==aliveNeighRequired2)){

                  tma[x][y]=true;}

              else tma[x][y]=false;}

          else {

              if (noalive==deadNeighRequired){tma[x][y]=true;}

              else tma[x][y]=false;

          }

          //using Conway's actual choice numbers

          if (cgrid[x][y]) {

              if ((cnoalive==2)||(cnoalive==3)){

                  ctma[x][y]=true;}

              else ctma[x][y]=false;}

          else {

              if (cnoalive==3){ctma[x][y]=true;}

              else ctma[x][y]=false;

          }

      }

     } //two loops are now closed & tma & ctma hold new population

       /*NB. Comparing each population member to new population member to

         determine whether any births or deaths have taken place as then still

         life has not been reached */

      for (int x=0; x<=width; x++) {

         for (int y=0; y<=len; y++) {

            if (tma[x][y]!=grid[x][y]){

                stilllife=false;}

            if (tma[x][y]) {grid[x][y]=true;}

            else {grid[x][y]=false;}

            if (ctma[x][y]!=cgrid[x][y]){

                cstilllife=false;}

            if (ctma[x][y]) {cgrid[x][y]=true;}

            else {cgrid[x][y]=false;}

         }

      }

   }

      // Deals with the mouse button being pressed down over a given part of the grid

    public boolean mouseDown(Event evt, int x, int y) {

      if ((x>shiftfactor)&&(x<shiftfactor+cellSize*width)&&(y>lowerfactor)&&(y<lowerfactor+cellSize*len)){

        //ie user has clicked within the grid

        //grid/Y hold which place in grid array is to be updated

          int gridX = ((x-shiftfactor)/cellSize);

          int gridY = ((y - lowerfactor)/cellSize);

          if(grid[gridX][gridY]){

                 grid[gridX][gridY]=false;

                 cgrid[gridX][gridY]=false;}

          else {grid[gridX][gridY]=true;

                cgrid[gridX][gridY]=true;}

          repaint();

          return true;}

      else return false;

    }

  void cleargrid() {

    // to reset grid to all dead cells

    for (int x=0; x<maxwidth; x++) {

       for (int y=0; y <maxlen; y++) {

           grid[x][y] = false;

           cgrid[x][y] = false;

       }

    }

    stop();

    numgen=0;

    cnumgen=0;

    stilllife=false;

    cstilllife=false;

    repaint();

  }

  public void paint(Graphics g) {

     g.setColor(Color.pink);

     g.fillRect(shiftfactor,lowerfactor,width*cellSize,len*cellSize);

      //draws and fills rectangle ( border of board)

    // draw grid by drawing no of horizontal and vertical lines

     g.setColor(Color.black);

     for (int x=0; x<=width; x++) {

        g.drawLine(shiftfactor+x*cellSize,lowerfactor,shiftfactor+x*cellSize,lowerfactor+len*cellSize);

     }

     for (int y=0; y<=len; y++) {

        g.drawLine(shiftfactor,lowerfactor+y*cellSize,shiftfactor+width*cellSize,lowerfactor+y*cellSize);

     }

    //fill in populated cells

     g.setColor(Color.red);

     for (int x=0; x<width; x++) {

       for (int y=0; y<len; y++) {

         if (grid[x][y]){

         g.fillRect(shiftfactor+1+(x*cellSize), lowerfactor+1+(y*cellSize),cellSize-1,cellSize-1);}

       }

     }

     if (showconway) {

        g.setColor (Color.green);

        for (int x=0; x <width; x++) {

            for (int y=0; y<len; y++) {

                 if (cgrid[x][y]) {

                    g.drawLine(shiftfactor+x*cellSize,lowerfactor+y*cellSize,shiftfactor+(x+1)*cellSize,lowerfactor+y*cellSize);

                    g.drawLine(shiftfactor+x*cellSize,lowerfactor+y*cellSize,shiftfactor+x*cellSize,lowerfactor+(y+1)*cellSize);

                    g.drawLine(shiftfactor+(x+1)*cellSize,lowerfactor+y*cellSize,shiftfactor+(x+1)*cellSize,lowerfactor+(y+1)*cellSize);

                    g.drawLine(shiftfactor+x*cellSize,lowerfactor+(y+1)*cellSize,shiftfactor+(x+1)*cellSize,lowerfactor+(y+1)*cellSize);

                  }

             }

         }

       }

       //Set up box for no generations

     g.setColor(Color.white);

     g.fillRect( shiftfactor,lowerfactor+20+(cellSize*len),505,150);

      //paint info in white box

     g.setFont(f);

     g.setColor(Color.black);

     g.setFont(f);

     String geninfoA = "No. Generations Using Own Rules: " + numgen;

     g.drawString(geninfoA, shiftfactor+5, lowerfactor+45+(cellSize*len));

     if (stilllife){

         g.drawString("Still Life Reached Using Own Rules", shiftfactor+5, lowerfactor+73+(cellSize*len));}

     if (showconway) {

        String geninfoB = "No. Generations Using Conway's Rules: " + cnumgen;

        g.drawString (geninfoB, shiftfactor+5, lowerfactor+115+(cellSize*len));

        if (cstilllife){

            g.drawString("Still Life Reached Using Conway's Rules", shiftfactor+5, lowerfactor+143+(cellSize*len));}

     }

 }

    //called after the applet is initialised and when browser returns to page

    //start() not overridden, but a new method is created

      //to avoid applet from starting immediately

   public void start2() {

    if (runner == null) {

       numgen = 0;

       cnumgen = 0;

       runner = new Thread(this);

       runner.start(); }

   }

    //called when user leaves page, and stops applet from continuing to run

   public void stop() {

     if (runner != null) {

        runner = null;  }

   }

    // controls the getting and painting next generation whilst applet running

   public void run() {

     int cyclescounter = 0;

     Thread thisThread = Thread.currentThread();

     while ((runner == thisThread)&&(cyclescounter <numcycles)&&((stilllife!=true)||(cstilllife!=true))) {

       getnextgen();

       cyclescounter++;

       if (stilllife!=true){++numgen;}

       if (cstilllife!=true){++cnumgen;}

       repaint();

       try {     // acts so repainting not happening continuously

           Thread.sleep(sleepinterval);

           }catch (InterruptedException e) {}

     }

     stop();

   }

    // Handles a button being pressed ( calls method buttonHandle),

    // or deals directly with choice item being selected

   public boolean action(Event evt, Object arg) {

     if (evt.target instanceof Button) {

         buttonHandle((Button)evt.target);

         return true; }

     if (evt.target instanceof Choice){

         String labl = (String)arg;

          if (labl.equals(" Grid: 10 X 10")) {

            width=10;

            len=10;

            cellSize = 15;

            repaint(); }

         else if (labl.equals(" Grid: 15 X 15")) {

             width=15;

             len=15;

             cellSize = 15;

             repaint(); }

         else if (labl.equals(" Grid: 20 X 20")) {

             width=20;

             len=20;

             cellSize = 15;

             repaint(); }

         else if (labl.equals(" Grid: 50 X 30")) {

             width = 50;

             len = 30;

             cellSize = 8;

             repaint(); }

         else if (labl.equals (" Num Cycles: 1")) {

             numcycles = 1; }

         else if (labl.equals (" Num Cycles: 5")) {

             numcycles = 5; }

         else if (labl.equals (" Num Cycles: 10")) {

             numcycles = 10; }

         else if (labl.equals (" Num Cycles: 50")) {

             numcycles = 50; }

         else if (labl.equals (" Blinkers")) {

             blinkers(); }

         else if (labl.equals (" Beehive")) {

             beehive(); }

         else if (labl.equals (" Glider")) {

             glider(); }

         else if (labl.equals (" Light Spaceship")) {

             light_spaceship(); }

         else if (labl.equals (" Medium Spaceship")) {

             medium_spaceship(); }

         else if (labl.equals (" Puffer Train")) {

             gospers_puffer(); }

         else if (labl.equals (" Pentadecathlon")) {

             pentadecathlon();}

         else if (labl.equals (" Space Gun")) {

             space_gun();}

         else if (labl.equals (" Squares")) {

             squares();}

         else if (labl.equals (" Fence")) {

             fence(); }

         else if (labl.equals (" RPentomino")) {

             rpentomino();}

         else if (labl.equals (" Spark Coil")) {

             spark_coil(); }

         else if (labl.equals (" Quadpole")) {

             quadpole();}

         else if (labl.equals (" Traffic Light")) {

             trafficlight();}

         else if (labl.equals (" Balloon")) {

             balloon();}

         else if (labl.equals (" Tower Reflection")) {

             tower_reflection();}

         else if (labl.equals (" Caterer" )) {

             caterer(); }

          else if (labl.equals (" Arch")) {

             arch();}

         else if (labl.equals (" Duck")) {

             duck();}

         else if (labl.equals (" Bookends")) {

             bookend();}

         else if (labl.equals (" Thunder Bird")) {

             thunder_bird();}

         else if (labl.equals (" Acorn" )) {

             acorn(); }

          else if (labl.equals (" Tetris" )) {

             tetris(); }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 0 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 0; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 1 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 1; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 2 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 2; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 3 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 3; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 4 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 4; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 5 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 5; }

          else if (labl.equals (" A cell is born in the next generation if it has exactly 6 alive neighbours, otherwise it remains dead.")) {

                   deadNeighRequired = 6; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 1 or 2 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 1;

                   aliveNeighRequired2 = 2; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 1 or 3 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 1;

                   aliveNeighRequired2 = 3; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 2 or 3 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 2;

                   aliveNeighRequired2 = 3; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 2 or 4 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 2;

                   aliveNeighRequired2 = 4; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 2 or 5 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 2;

                   aliveNeighRequired2 = 5; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 3 or 4 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 3;

                   aliveNeighRequired2 = 4; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 3 or 5 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 3;

                   aliveNeighRequired2 = 5;  }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 4 or 5 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 4;

                   aliveNeighRequired2 = 5; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has 5 or 6 alive neighbours, otherwise it dies.")) {

                   aliveNeighRequired1 = 5;

                   aliveNeighRequired2 = 6; }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 0 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 0;

                   aliveNeighRequired2 = 9;  } //neigh is safe as this criteria will just never be met

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 1 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 1;

                   aliveNeighRequired2 = 9;  }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 2 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 2;

                   aliveNeighRequired2 = 9;   }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 3 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 3;

                   aliveNeighRequired2 = 9;    }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 4 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 4;

                   aliveNeighRequired2 = 9;     }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 5 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 5;

                   aliveNeighRequired2 = 9;      }

         else if (labl.equals (" A cell remains alive in the next generatio if it has exactly 6 alive neighbour, otherwise it dies.")) {

                   aliveNeighRequired1 = 6;

                   aliveNeighRequired2 = 9;       }

          else if (labl.equals (" Conway's Rules' Pattern : ON")){

             showconway = true; }

          else if (labl.equals (" Conway's Rules' Pattern : OFF")) {

             showconway = false; }

         return true;

     }else return false;

   }

     // handles one of the buttons (but not choice buttons ) being pressed

    public void buttonHandle(Button b) {

     if (b==clearGrid) cleargrid();

     else if (b==beg) {

         start2();}

     else if (b==oneshot) {

         if ((stilllife==false)||(numgen==0)){

             getnextgen();

             ++numgen;

             repaint();}

     else if (b == faster) {

          if (sleepinterval > 200) {

                  sleepinterval = sleepinterval - 200; }}

      else if ( b==slower) {

                  sleepinterval = sleepinterval + 200; }

     }

  }

     public void cgridinitalise() {

       for (int i=0; i < maxwidth; i++) {

          for (int j=0; j <maxlen; j++) {

             if (grid[i][j]) cgrid[i][j]=true;

             else cgrid[i][j]=false;

          }

        }

      }

      /* The following methods, kill any alive cells

         Set up a grid of an appropriate size

         Causes the arrays to store which cells are alive/dead

         And then paint the new array of screen */

     public void acorn() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[23][15]=true;  grid[24][15]=true;  grid[25][15]=true;

      grid[26][16]=true;  grid[28][15]=true;  grid[29][15]=true;

      grid[28][17]=true;

      cgridinitalise();

      repaint();

    }

    public void arch() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[24][14]=true; grid[24][15]=true; grid[24][16]=true;

      grid[25][14]=true; grid[26][14]=true; grid[26][15]=true;

      grid[26][16]=true;

      cgridinitalise();

      repaint();

    }

     public void balloon() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[9][3]=true; grid[10][3]=true; grid[7][4]=true;

      grid[12][4]=true; grid[6][5]=true; grid[13][5]=true;

      grid[5][6]=true; grid[5][7]=true; grid[5][8]=true;

      grid[14][6]=true; grid[14][7]=true; grid[14][8]=true;

      grid[6][9]=true; grid[13][9]=true; grid[7][10]=true;

      grid[12][10]=true; grid[9][11]=true; grid[10][11]=true;

      grid[10][13]=true; grid[11][13]=true; grid[10][14]=true;

      grid[11][15]=true; grid[12][15]=true; grid[13][15]=true;

      grid[13][16]=true;

      cgridinitalise();

      repaint();

     }

    public void beehive() {

      cleargrid();

      width=10;

      len=10;

      cellSize = 15;

      grid[3][3]=true; grid[3][4]=true; grid[4][4]=true;

      grid[5][4]=true;

      cgridinitalise();

      repaint();

    }

      public void blinkers() {

      cleargrid();

      width=5;

      len=5;

      cellSize = 15;

      grid[2][1]=true; grid[2][2]=true; grid[2][3]=true;

      cgridinitalise();

      repaint();

    }

    public void bookend() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[24][15]=true; grid[24][16]=true; grid[25][15]=true;

      grid[26][15]=true; grid[26][17]=true; grid[27][16]=true;

      grid[27][17]=true;

      cgridinitalise();

      repaint();

    }

    public void caterer() {

    cleargrid();

    width=20;

    len=20;

    cellSize = 15;

     grid[9][5]=true; grid[9][6]=true; grid[9][7]=true;

     grid[10][3]=true; grid[11][8]=true; grid[11][3]=true;

     grid[12][4]=true; grid[13][6]=true; grid[14][7]=true;

     grid[15][7]=true; grid[13][7]=true;

     cgridinitalise();

     repaint();

   }

    public void duck() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[25][15]=true; grid[25][16]=true; grid[26][16]=true;

      grid[26][17]=true; grid[27][15]=true; grid[27][16]=true;

      grid[28][15]=true;

      cgridinitalise();

      repaint();

    }

     public void fence() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[5][9]=true; grid[6][9]=true;  grid[7][8]=true;

      grid[7][10]=true; grid[8][9]=true; grid[9][9]=true;

      grid[10][9]=true; grid[11][9]=true; grid[12][8]=true;

      grid[12][10]=true; grid[13][9]=true;  grid[14][9]=true;

      cgridinitalise();

      repaint();

     }

    public void glider() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[15][16]=true; grid[16][16]=true; grid[17][16]=true;

      grid[15][17]=true; grid[16][18]=true;

      cgridinitalise();

      repaint();

    }

    public void gospers_puffer() {

      cleargrid();

      width = 50;

      len = 30;

      cellSize =8;

      grid[15][15]=true; grid[15][16]=true; grid[15][17]=true;

      grid[15][18]=true; grid[16][15]=true; grid[16][19]=true;

      grid[17][15]=true; grid[18][16]=true; grid[18][19]=true;

      grid[21][18]=true; grid[21][19]=true; grid[22][17]=true;

      grid[22][19]=true; grid[23][17]=true; grid[24][17]=true;

      grid[24][18]=true; grid[24][19]=true; grid[29][15]=true;

      grid[29][16]=true; grid[29][17]=true; grid[29][18]=true;

      grid[30][15]=true; grid[30][19]=true; grid[31][15]=true;

      grid[32][16]=true; grid[32][19]=true;

      cgridinitalise();

      repaint();

    }

    public void light_spaceship() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[18][10]=true; grid[18][8]=true; grid[17][7]=true;

      grid[16][7]=true; grid[15][10]=true; grid[15][7]=true;

      grid[14][7]=true; grid[14][8]=true; grid[14][9]=true;

       cgridinitalise();

      repaint();

    }

    public void medium_spaceship() {

      cleargrid();

      width=20;

      len=15;

      cellSize = 15;

      grid[18][8]=true; grid[18][6]=true; grid[17][5]=true;

      grid[16][5]=true; grid[15][5]=true; grid[14][5]=true;

      grid[13][5]=true; grid[13][6]=true; grid[13][7]=true;

      grid[14][8]=true;

       cgridinitalise();

      repaint();

   }

   public void pentadecathlon() {

      cleargrid();

      width=19;

      len=10;

      cellSize = 15;

      grid[4][3]=true; grid[5][3]=true; grid[6][3]=true;

      grid[7][3]=true; grid[8][3]=true; grid[9][3]=true;

      grid[10][3]=true; grid[11][3]=true; grid[4][4]=true;

      grid[6][4]=true; grid[7][4]=true; grid[8][4]=true;

      grid[9][4]=true; grid[11][4]=true; grid[4][5]=true;

      grid[5][5]=true; grid[6][5]=true; grid[7][5]=true;

      grid[8][5]=true; grid[9][5]=true; grid[10][5]=true;

      grid[11][5]=true;

      cgridinitalise();

      repaint();

   }

    public void quadpole() {

      cleargrid();

      width=15;

      len=15;

      cellSize = 15;

      grid[4][4]=true; grid[4][5]=true; grid[5][4]=true;

      grid[6][5]=true; grid[6][7]=true; grid[8][7]=true;

      grid[8][9]=true; grid[9][10]=true; grid[10][9]=true;

      grid[10][10]=true;

      cgridinitalise();

      repaint();

   }

    public void rpentomino() {

      cleargrid();

      width=19;

      len=19;

      cellSize = 15;

      grid[8][9]=true; grid[9][9]=true; grid[9][10]=true;

      grid[10][10]=true; grid[9][11]=true;

      cgridinitalise();

      repaint();

   }

   public void space_gun() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[7][5]=true; grid[6][6]=true; grid[8][6]=true;

      grid[6][8]=true; grid[7][8]=true; grid[8][8]=true;

      grid[4][9]=true; grid[5][9]=true; grid[9][9]=true;

      grid[10][9]=true;

       cgridinitalise();

      repaint();

   }

    public void spark_coil() {

      cleargrid();

      width=15;

      len=15;

      cellSize = 15;

      grid[4][5]=true; grid[4][6]=true; grid[5][5]=true;

      grid[6][6]=true; grid[6][7]=true; grid[6][8]=true;

      grid[5][9]=true; grid[4][9]=true; grid[4][8]=true;

      grid[7][7]=true; grid[8][7]=true; grid[9][6]=true;

      grid[9][7]=true; grid[9][8]=true; grid[10][5]=true;

      grid[10][9]=true; grid[11][5]=true; grid[11][6]=true;

      grid[11][8]=true; grid[11][9]=true;

       cgridinitalise();

      repaint();

   }

    public void squares() {

      cleargrid();

      width=12;

      len=12;

      cellSize = 15;

      grid[5][3]=true; grid[3][8]=true; grid[4][8]=true;

      grid[6][3]=true; grid[7][3]=true; grid[5][4]=true;

      grid[6][4]=true; grid[7][4]=true; grid[5][5]=true;

      grid[6][5]=true; grid[7][5]=true; grid[2][6]=true;

      grid[3][6]=true; grid[4][6]=true; grid[2][7]=true;

      grid[3][7]=true; grid[4][7]=true; grid[2][8]=true;

      grid[3][8]=true; grid[4][8]=true;

      cgridinitalise();

      repaint();

  }

   public void tetris() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[23][14]=true; grid[23][15]=true; grid[23][16]=true;

      grid[24][14]=true; grid[26][16]=true; grid[27][14]=true;

      grid[27][15]=true; grid[27][16]=true;

      cgridinitalise();

      repaint();

    }

  public void thunder_bird() {

      cleargrid();

      width=50;

      len=30;

      cellSize = 8;

      grid[24][14]=true; grid[24][15]=true; grid[24][16]=true;

      grid[26][15]=true; grid[27][15]=true; grid[28][15]=true;

      cgridinitalise();

      repaint();

    }

   public void tower_reflection() {

      cleargrid();

      width=20;

      len=20;

      cellSize = 15;

      grid[10][4]=true; grid[10][5]=true; grid[10][6]=true;

      grid[9][5]=true; grid[9][6]=true; grid[8][6]=true;

      grid[11][5]=true; grid[11][6]=true; grid[12][6]=true;

      grid[8][13]=true; grid[9][13]=true; grid[10][13]=true;

      grid[11][13]=true; grid[12][13]=true; grid[9][14]=true;

      grid[10][14]=true; grid[11][14]=true; grid[10][15]=true;

      cgridinitalise();

      repaint();

  }

     public void trafficlight() {

      cleargrid();

      width=10;

      len=10;

      cellSize = 15;

      grid[3][4]=true; grid[4][3]=true; grid[4][4]=true;

      grid[5][4]=true;

      cgridinitalise();

      repaint();

    }

}

