Homework # 12                                                                                                     SCI 1300 


Name:_____________________________                                     

Leonardo of Pisa, better known as Fibonacci, might have been the first to propose a model for population growth. In 1202 he proposed the following model for an imaginary rabbit population.

We start with one pair of rabbits (one female and one male) that matures to reproductive age in a fixed period of time, say a month. At that time they produce a new pair, one female and one male. The original pair will reproduce one more time, after one more month, and again the offspring will be a pair of rabbits. 

In the sequel, each pair of rabbits will reproduce twice, at intervals separated by a month, and at each reproduction, the new pair will go on in a similar fashion. All of the reproduction happens at the same time, and each pair reproduces exactly twice.

We can model Fibonacci’s model as follows: Let R(t) be the number of rabbit pairs that are born at the beginning of the t’th month. The first pair appears at time t = 0.

R(0) = 1

This first pair bears another pair at time t = 1.

R(1) = 1

It follows from the description above that for all later times

R(t) = R(t-1) + R (t-2).

(1) Complete the table below:

	Month [t]
	Rabbit pairs born [R(t)]

	0
	1

	1
	1

	2
	2

	3
	3

	4
	 

	5
	 

	6
	 

	7
	 

	8
	 

	9
	 

	10
	 

	11
	 

	12
	 

	13
	 

	14
	 

	15
	 

	16
	 

	17
	 

	18
	 

	19
	 

	20
	 

	21
	 

	22
	 

	23
	 

	24
	 

	25
	 


(2) Compute the ratio of consecutive terms for the quantities R(t). Note that this ratio is not constant. What happens to this ratio as t gets larger? Does it seem to approach a certain value?  What does that tell you about Fibonacci’s model?

	Month [t]
	Ratio of consecutive terms

	1
	 

	2
	 

	3
	 

	4
	 

	5
	 

	6
	 

	7
	 

	8
	 

	9
	 

	10
	 

	…
	 

	15
	 

	…
	 

	20
	 

	…
	 

	25
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