AP Java Marine Biology Simulation

Worksheet Ch 1 Pages 7-17

Answers
1.
Read pages 7 and 9.    On page 10 do Exercise Set 1 and write your answers to the Analysis Question Set 1 either on the backside of this sheet or on a separate sheet of paper.


ans:  see the MBS Teacher’s Guide for these answers.
2.
Based on your work in question 1, please answer these:


a.
How many directions can fish face?  _____ans: 4

b.
Are fish shown as being the same size?  _____ans: yes

c.
In what directions can fish move? ___ans:  forward, left, right_______________

d.
How far can a fish move in one step of the simulation? ___ans: 0 or 1 cell (it won’t move if it’s blocked (e.g., facing a boundary and fish are in cells to both left and right))
3.
Now read the bottom of page 10 and do Exercise Set 2 on page 11 and the Analysis Question Set 2 on page 12.  
ans:  see the MBS Teacher’s Guide for these answers.
4.
If a fish were in some location in the middle of a bounded environment (say location 3, 4) and facing to the right (east)


a.
What is the minimum number of steps it takes for a fish to occupy the 


location directly behind it? _______ans: 3

b.
Develop a list of possible steps that would cause this to occur. 



ans:  move to left (now facing North at 2,4) , 




move to left (now facing West at 2,3),




move to left (now facing South at 3,3)



There’s another solution where the movement is to the right instead.
c.
How many different ways (different sets of steps) are there? ___ans:  2 for this minimum requirement, but an infinite number if we’re not concerned about the number of steps.
d.
Develop a list of steps which would cause a fish to end up in the 



location behind but facing the original direction (east, to the right).  If



this can’t happen, write why in a sentence or two.



ans:  after doing the first two steps above in 4b, go one more cell to the West, 



then move to the left and then to the left again for a total of 5 steps.
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e.  
Has the programmer made the simulation more realistic by not



allowing a fish to directly move to the space behind it?  Why or



why not?  ans:  Yes, because most fish can’t move backwards.
5.
Read page 13, answer the Analysis Question Set 3, and do Exercise Set 3.


ans:  see the MBS Teacher’s Guide for these answers.
6.
Using a text editor (TextEdit, NotePad or SimpleText) create a new file called twofish.dat with a bounded 7 x 5 (7 rows by 5 columns) environment and two fish:  one facing north in the upper left corner and another in the lower right corner facing south.  Run the simulation with your new datafile.

ans:  the datafile twofish.dat should contain these lines:

bounded 7 5

Fish 0 0 North

Fish 6 4 South

a.
Did the fish appear in the correct locations at the start of the run  of



the simulation? _ans:  yes___  If not, make changes in your file and run the



simulation until the fish appear correctly.


b.
After the first timestep, to what location did the fish  in the upper left



location move? __ans:  to its right, facing East at 0,1 _____  


...the fish in the lower right? __ans:  to its right, facing West at 6,3)___


c.
Run the simulation again.  Did your answers to the previous question



change? _ans:  no_____  Why do you think this happened?  ____________



ans:  These are the only cells to which each particular fish can move the first time.

d.
In the space below or on the backside of this sheet, draw a picture and write the 

data file for the following situation.  Create a bounded environment and place a fish 

in it such that when the simulation is run, the fish cannot move.  (There are many 

possibilities other than a single cell bounded environment).



ans:  here’s one:



The datafile would look



like this:




bounded 1 4




Fish 0 3 East


Any environment with a single row or single column where the fish faces



one end is a reasonable answer.
7.
As suggested on page 14, please run SimpleMBSDemo1 and SimpleMBSDemo2.  List any differences you noticed.  If there were none, please write “There were no differences.”  ans:  There were no differences - the fish started in the same locations.
8.
As you examine the code for SimpleMBSDemo1 on page 14, please answer these questions:


a.
How many constants did the programmer create?  _ans:  4_.  Please list them here:  

ans:  ENV_ROWS, ENV_COLS, NUM_STEPS, DELAY________

b.
How many named objects are created?  __ans:  5___.  Please list them:



ans:  Bounded Env env, Fish f1, Fish f2, Fish f3, SimpleMBSDisplay display___  

c.
How many unnamed objects (also called anonymous objects) are created?  ans: 3 _


d.
Why do you suppose the programmer chose to create these instead of assigning 

each to an appropriate variable and then using that variable? 




ans:  The programmer saved creating a variable for each of the locations._____

e.
For one of the statements using an unnamed object, write two Java



statements to eliminate the use of the unnamed object.



ans:  
Location f1Loc = new Location(2,2);




Fish  f1 = new Fish(env , f1Loc);

f.
In the space below, draw a labeled diagram showing the bounded environment with 

the locations of the fish.  Make sure you number the rows and columns.



ans: 
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9.
How many times will each fish “act”?  _ans:  15 - the value of NUM_STEPS______   How many times will each fish act before the display shows again on your screen?  ans: 1
10.
For the fish as specified in SimpleMBSDemo1, what is the smallest environment that could contain these three fish without changing the locations of the fish? 


ans:  ENV_ROWS = 6,  ENV_COLS = 9 _________________________________

11.
Write statements which will create two more fish, one in the upper right corner and the other in the lower left corner of the bounded environment.


ans: 
Fish f4 = new Fish(env, new Location(0,9));



Fish f5 = new Fish(env, new Location(9,0);
12.
Write two statements which will cause your two new fish to “act”.


ans:
f4.act();



f5.act();
13.
After showing these to your instructor, go to a computer and do these:


a.
Make a copy of SimpleMBSDemo1.java and call it 




SimpleMBSDemo1a.java

b.
Modify SimpleMBSDemo1a.java to include the statements you created in the 

previous two questions.  Also, don’t forget to change the first statement (the name 

of the public class) appropriately.


c.
Compile and run SimpleMBSDemo1a.


d.
Did your two new fish appear in the locations you specified when the program first 

displayed your environment?__ans:  yes___


e.
As the simulation proceeded did your two new fish seem to have any effect on the 

movement of the original three fish? _ans:  yes, sometimes______



Justify your answer: __ans:  They had an effect on the original fish when they were next to an original fish.___________________________

14.
Read page 15.

15.
Unlike your earlier answer to the question where you created a new data file called twofish.dat based on what you saw on page 13, in your modifications in SimpleMBSDemo1a, you weren’t able to specify the direction.  Where (how) do you suppose each fish gets its initial direction?


_ans:  it was probably randomly chosen by the Fish constructor __________________

16.
What direction would you face each of your new fish so that each could only move in one direction after the first timestep?


upper right fish initial direction: ___ans:  North or East (facing into the boundary) _____


lower left fish initial direction: __ans:  South or West (facing into the boundary) ______

17.
As you’ll soon see, there are additional constructors for fish.  One of them allows you to construct a fish with an initial direction.  The signature of this constructor looks like this:



public Fish(Environment env, Location loc, Direction dir)


NOTE:  In order to specify a specific direction, you need to be able to use one of the constants declared within the Direction class, as documented in the JavaDocs for the MBS (in the Documentation folder).  For example, to specify North, you would use Direction.NORTH as the value.


a.
Modify the calls to the constructor you made for each of your new



fish to include the direction you specified in the previous question.



Fish f4 __ans:  = new Fish(env, new Location(0, 9), Direction.NORTH); 







_(or Direction.EAST)___


Fish f5 __ans:  = new Fish(env, new Location(9, 0), Direction.SOUTH); 







_(or Direction.WEST) ___


b.
Compile and run your revised SimpleMBSDemo1a.  Did your new fish appear in 

the right locations facing the correct directions? _ans:  yes__ If you run 


SimpleMBSDemo1a more than once, did your new fish continue to appear in the 

right locations and directions?  _ans:  yes___  What about the other fish? 


ans:  They also start in their same locations._______________________

18.
Modify SimpleDemo1.java to include display statements between each fish as they “act”.  Describe what you see when you compile and run this latest version of SimpleDemo1. __ans:  You will see the display refreshed after each individual fish moves instead of after they all move for that step._____________________________

19.
Read pages 16 and 17.

20.
Write a conjecture about what statements must be executing each time the statement sim.step() is executed. __ans:  Apparently each of the fish are asked to “act” during each step. ______________________________________________

21.
Write down an advantage and a disadvantage of creating and using a sim.step() function.


advantage: __ans:  This hides the actual fish actions and probably can deal with any 



number of fish constructed. _____________________


disadvantage: ___ans:  it adds one more class and an additional complication to the code.
22.
Assume that in the simulation class there is another method called “run” which has a single parameter indicating the number of steps the simulation should run.  If you had such a statement, the programmer could replace the for loop and its contents with the single statement sim.run(NUM_STEPS);   Write down an advantage and a disadvantage  of this


advantage: __ans:  This hides the loop from the client and makes sure it gets done right.

disadvantage: _ans:  Hiding the loop might make it less obvious what’s going on. _____

23.
If the simulation class contained the method run as suggested in the previous question, 


a.
Would there be a need for a method step?  _ans:  yes__  Justify your answer. 

ans:  The programmer might want the capability to just run one step in order to do 


some debugging._____

b.
Would there be any use for the method step as a private (helper) method within the



class? _ans:  yes, probably______  Justify your answer: __ans:  Since we know the 

step method already works, it is easier to just use it instead of rewriting it 


and possibly creating some errors.___________________
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