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10.1 The simulator opened with 210 rabbits and 44 foxes. After one step there were 260 rabbits and 31 foxes. The number of foxes decreased by 13 (almost 30%) after just one step.           

10.2 The number of foxes usually changes on every step. This models the natural process of population growth due to reproduction and decline due to death.

10.3 “Do the foxes and rabbits increase or decrease at similar rates?” After the rabbit population reaches a certain point, the fox population explodes, then the rabbit population decreases. The rabbits increase their population much faster than the foxes do. So, no, they do not increase or decrease at similar rates. At any time when the fox population is on the rise, the rabbit population is usually on the decline, and vise versa.

10.4 The rabbit population explodes and once the screen is almost full or orange squares the fox population begins to increase. As the fox population rises, the rabbit population declines until there are very few rabbits left, at which point the foxes begin to die. Once the fox population declines enough, the rabbit population begins to rise again.

10.5 The population seems to follow a similar cycle as described in answer 10.4 each time I run it, yet is has never been identical (yet).

10.6 Once when I ran the simulation the fox population dropped to zero and the simulation stopped. This seems to be due to the fact that the foxes ate all the rabbits around them, and then were too lazy to go chase the rabbits on the other side of the screen, so they died off.

10.7 I do not think that omitting gender as an attribute in the Rabbit class is likely to lead to an inaccurate simulation. Each rabbit on the screen could indicate a certain number of rabbits in an area, in which case there would be both male and female rabbits (most likely) in that area.
10.8 One thing that is not present is the genes of the rabbits and foxes. One could simulate the genetic mutation in terms of how fast the rabbits and foxes are. Since rabbits reproduce more quickly, they would mutate faster. Another more mainstream attribute that could be represented could be food supply. If there are too many rabbits in one area, they would eat all the food, and then they would die regardless of their age. Also the age they live should vary from rabbit to rabbit.

10.9 For each test I reset the simulator and called runLongSimulation several times.

	Breeding Probability=.25
	The simulation cycles quickly with high fox and rabbit pop.

	Breeding Age = 15
	The foxes die out almost every time (9 out of 10 times).

	Maximum Age = 30
	The simulation seems not to change from max. age 50.

	Max. Litter Size = 10
	Cycles quickly with high fox and rabbit populations.


10.10  I think that the lack of varying age in foxes may skew actual results. Also the fox should be able to look for food beyond adjacent locations because of their keen sense of smell.

10.11  This was a trick question. Raising the maximum age of the foxes does not create significantly more foxes, nor does the rabbit population drop to zero. Instead it seems to barely affect the simulation. This is probably because most foxes die not of old age, but of hunger instead.
	Brd. Age
	Max Age
	Brd. Prob.
	Max. Litter Size
	Results (All my tests were done using the runLongSimulation method and calling reset() between simulations.)

	10
	150
	.09
	3
	This is the default setting. After resetting it usually cycles about six times after runLongSimulation is called. Sometimes the foxes all die out.

	1
	150
	.09
	3
	The simulation stopped every time I ran it. Three times the rabbits all died. Most of the time (about 8 times) the foxes all died.

	100
	150
	.09
	3
	The rabbit population floods the screen most of the time. The simulation never failed (out of five times run) and each time it cycled very slowly. A very healthy simulation.

	10
	150
	.001
	3
	The foxes almost die out at the beginning, but as the rabbits multiply, they provide plenty of food to sustain 100-200 foxes at all times. The foxes reproduce slowly enough not to eat all the rabbits.

	10
	50
	.09
	3
	Little difference from the default setting.

	10
	15
	.09
	3
	The foxes die almost every time.

	10
	150
	.09
	5
	The simulation is usually very healthy, cycling quickly with lots of foxes and rabbits. But the simulation fails (all the foxes die probably due to starvation) about 20% of the time.


10.12 The bigger the field the more stable (and I would assert more accurate) the simulation. Having a smaller field has a greater chance for the simulation to stop (because all the foxes or all the rabbits die). The bigger the simulation, the greater the chances are of both species surviving.
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Conclusion:


This foxes and rabbits simulation tells me that the balance of nature is a delicate thing. Strange things happened; for example, when I let the foxes breed at a younger age they died much faster, because they would eat all the food near them, and then die off. If there were too many foxes in an area, they would all die of starvation.

One thing that surprised me was that the simulation seemed unaffected by the maximum age of the foxes. It seemed that almost all of the foxes died after about 20 steps from hunger anyways. So only when I set the max age down to 15 did it have a major effect.


The natural balance of this simulation is a delicate thing, and the simulated rabbits and foxes have no natural ability to adapt to their changing environments (for example find different food supplies when the rabbits run out). So the simulation is limited, but it was still fun to play with.
