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Math 201 Project: Fruit Flies
We consider the growth of fruit flies in a favorable laboratory environment: unlimited food, unlimited space, and no predators.  Our objective is to find an approximating function that we can describe by a formula and that we can use to estimate the population at any (reasonable) time, without actually counting the number of flies.  The real population function has only integer values – we do not count pieces of flies! – but we allow our approximating function to assume fractional values.  When we interpret our estimates from our approximating function, we have to remember not to be too impressed by a prediction of, say, 788.025 flies on day 15.  The table below shows the data obtained by counting the number of flies at the same time each day for ten days.

	Day Number
	Number of Flies

	0
	111

	1
	122

	2
	134

	3
	147

	4
	161

	5
	177

	6
	195

	7
	214

	8
	235

	9
	258

	10
	283


(a) Calculate the growth in the population for each of the 10 days.  (Add a column to the table to show daily growth.)  Determine the rate of growth for each of the 10 days.  What can we say about the rate of growth of the population?  In particular, is it constant?  What else can you say about the rate of growth?

(b) Biologists argue that, for populations of this type, the rate of growth should be proportional to the population.  How can we test whether the data in hand support this theory?

(c) Carry out your test.  If the data support the theory, how can you estimate the proportionality constant?  Assuming there is one, what is your best estimate of the proportionality constant?

(d) We need to know what sort of function has a rate of change proportional to the function itself.  Decide which of the following functions have rates of change proportional to their own values at times 
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.  For those which do, find the constant of proportionality.  (Show your calculations and conclusions for each of the six cases.)
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(e) Can you find a formula for a function 
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 whose rate of change (for one-unit time steps) is k times
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, where k is the constant of proportionality you obtained in part (c)?  Can you find one that also has the value 118 at 
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?  (Explain how to find such a function, and state your conclusion about such a function.)

(f) Check the values of your formula-defined function from part (e) against the fruit fly data you were originally given.  (Add another column to the table.)  Does the formula approximate the data reasonably well?  If not, can you adjust the formula to fit better – without violating the conditions of part (e)?

(g) What does your formula predict for the number of flies after 24 hours?  How confident are you of this prediction?

_1214817001.unknown

_1214817039.unknown

_1214817075.unknown

_1214817086.unknown

_1214817060.unknown

_1214817022.unknown

_1214747675.unknown

_1214747710.unknown

_1214747762.unknown

_1214747598.unknown

