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GridWorld Part I Exercises

Exploring the GridWorld GUI:  BugRunner.java

1. Compile and run BugRunner.java.

2. Click on the run button and observe the actions of the bug.  Write your observations in the space below.
Answers may vary 
A bug moves forward, stepping on any flowers that may be in its path.  When it cannot move forward because it is facing the edge of the grid or  a rock or another bug is in its way, it turns 45 degrees





3. Click on the stop button to pause the simulation.  Click on an empty cell.  List the types of actors that can be added to the grid in the space below.
A rock, flower, bug and actor can be added at this point.



4. Click on the bug and list the methods (behaviors) of a bug in the space below.  
act, move, canMove, and turn from the Bug class
getColor, getGrid, getLocation, getDirection, moveTo, putSelfInGrid, removeSelfFromGrid, setColor, setDirection and toString from the Actor class



5. Click on a flower and list the methods (behaviors) of a flower in the space below.
act from the Flower class
getColor, getGrid, getLocation, getDirection, moveTo, putSelfInGrid, removeSelfFromGrid, setColor, setDirection and toString from the Actor class




6. Click on a rock and list the methods (behaviors) of a flower in the space below.
act from the Rock class
getColor, getGrid, getLocation, getDirection, moveTo, putSelfInGrid, removeSelfFromGrid, setColor, setDirection and toString from the Actor class




7. Run the act method for a bug, flower, and a rock.  In the space below, describe what a bug, flower, and rock does when it acts.
A bug will move forward one space if it can (empty space ahead or a flower ahead), otherwise it turns 45 degrees.
A flower gets darker each time step.
A rock appears to do nothing.



Making Changes to BugRunner.java

After compiling and running the BugRunner.java, make small changes to the file.  The original main is shown below:

import info.gridworld.actor.ActorWorld;

import info.gridworld.actor.Bug;

import info.gridworld.actor.Rock;

/**

 * This class runs a world that contains a bug and a rock, added at random

 * locations. Click on empty locations to add additional actors. Click on

 * populated locations to invoke methods on their occupants. <br />

 * To build your own worlds, define your own actors and a runner class. See the

 * BoxBugRunner (in the boxBug folder) for an example. <br />

 * This class is not tested on the AP CS A and AB exams.

 */

1.  public class BugRunner

2.  {

3.      public static void main(String[] args)

4.      {

5.          ActorWorld world = new ActorWorld();

6.          world.add(new Bug());

7.          world.add(new Rock());

8.          world.show();

9.      }

10.  }
Suggested changes:

1. Comment out line 7, recompile the file and execute.  

a. Before stepping or running the simulation, right click on an empty cell in the grid.  What types of actors can be added to the grid at this point? A Bug and an Actor



b. Step or run the simulation.  Right click on an empty cell in the grid.  What types of actors can be added to the grid at this point?
A Bug, Actor, and a Flower



2. Uncomment line 7, recompile the file and execute.  

a. Before stepping or running the simulation, right click on an empty cell in the grid.  What types of actors can be added to the grid at this point?  A Bug, Rock, and Actor


b. Step or run the simulation.  Right click on an empty cell in the grid.  What types of actors can be added to the grid at this point?
A Bug, Rock, Actor, and a Flower

3. What conclusions can you make about the type of actors that can be added to the grid?

Only items that appear in the grid at this point may be added to the grid.
(There is a little more to it than this, but at this point your students should be making some conjectures without looking at any code.)

Questions:

1. The original BugRunner class adds a Bug and a Rock to the grid.  Before the simulation runs one step, you can add a new Bug, Rock, or Actor.  Why can an Actor object be added to the grid when the BugRunner did not add an Actor (i.e. world.add(new Actor()); )?
Because it is the parent class of Bug and Rock.



2. Right click on every Bug in the grid and run a method that will allow you to move the bugs out of the grid without a runtime exception.  What method(s) did you run?  
move and removeSelfFrom Grid

Right click on an empty spot in the grid.  Can a Bug be added to the grid?   yes       Can a Flower be added to the grid? sometimes yes, sometimes no – this may be a “feature”
Early Inheritance: Understanding class hierarchy and inherited methods

Exercises:

1. Run BugRunner.java.  Right click on one of the Bug objects in the grid and do the following:

a. list all of the methods that the Bug class defines
act, canMove, move, and turn

b. list all of the methods the inherited methods from the Actor class that can be called from a Bug object
getColor, getGrid, getLocation, getDirection, moveTo, putSelfInGrid, removeSelfFromGrid, setColor, setDirection and toString



c. draw an inheritance hierarchy diagram for the Actor, Bug, Flower, and Rock classes












List all the cases that will cause the canMove method of a Bug object to return false.  Run the simulation to test your cases.
path blocked by a bug

path blocked by a rock

facing the edge of the grid





2. List all the methods that will cause a Bug object to turn.
turn
setDirection



3. Right click on a bug in the grid and force it to move to a location that is occupied by a flower, a rock, an actor, and another bug.  What happens if a bug moves into a location that is occupied by a flower? the flower is no longer in the grid 

an actor? the actor is no longer in the grid

a rock? the rock is no longer in the grid

another bug?  the other bug is no longer in the grid
Name 






GridWorld Part II Additional Programming Exercises

JumpingBug:

A JumpingBug is a Bug that tries to move two spaces ahead each step.  If a JumpingBug can move, it will move one space ahead and then try to move again. It is possible that it will only move one space if the second move is not possible. If a JumpingBug does not move at all, it will turn ninety degrees and change its color to a random color.
Create the JumpingBug class.  In writing this class, create a new method, randomColor, that will return a random color when called.

Solution
import info.gridworld.actor.Bug;

import java.awt.Color;

public class JumpingBug extends Bug

{


public JumpingBug()


{



super();



setColor(Color.pink);


}


public JumpingBug(Color col)


{



super(col);


}


//Override the act method to have the JumpingBug


//jumps 2 spaces and change color, if possible; 


//otherwise turn 90 degrees.


//Students will probably miss the second


//if(canMove()) - this will result in the


//JumpingBug removing itself from the grid


//when it tries to move out of the grid


public void act()


{



if(canMove())



{




move();




if(canMove())




   move();




setColor(randomColor());



}



else



{




turn();




turn();



}


}

      //it is a good idea to create a method


// to produce a random color


private Color randomColor()


{



int r = (int)(Math.random() * 256);



int g = (int)(Math.random() * 256);



int b = (int)(Math.random() * 256);



return new Color(r,g,b);


}

}
DiagonalBug:

A DiagonalBug is a Bug that initially faces northeast, northwest, southeast, or southwest.  When a DiagonalBug cannot move, it turns 180 degrees.  Create the DiagonalBug class.

Solution:

import info.gridworld.actor.Bug;

import java.awt.Color;

public class DiagonalBug extends Bug

{


public DiagonalBug()


{



super();



setColor(Color.pink);



setDirection(randomDiagonalDirection());


}


public DiagonalBug(Color col)


{



super(col);



setDirection(randomDiagonalDirection());


}


private int randomDiagonalDirection()


{



int dir = 45;



//to get a diagonal direction, multiply the random number



//by 90 and add to 45 degrees (Northwest)



//Note: at this point, students do not know about the Location class



//and the turn angle constants.  They do know what the values 0 to 315



//mean in terms of their corresponding directions



int degreeMultiplier = (int)(Math.random() * 4);



return dir + degreeMultiplier * 90;


}

      //Override the act method to have the DiagonalBug


//turn 180 degrees when it cannot move.


public void act()


{



if(canMove())



{




move();



}



else



{




turn();




turn();




turn();




turn();




//Note: a for loop could be used to call turn 4 times




//or students might choose to make a turnAround method



}


}

}
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