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Rosemary Farley and Patrice Tiffany, Mathematics,
Manhattan College, Riverdale NY

Material:	1 small bag M&M’s (regular not nut) 	2 small cups 
		1 paper plate	 			2 copies of this sheet for tallying results

Simulation instructions:

You are going to conduct a simulation with M&M’s as members of your population. The population will experience death and immigration for a number of generations, say 10 as outlined in the table below, and you will record the population at each generation in table below. 

Your teacher will assign you an original number of M&M’s, M(0), and you will designate a number of immigrants (number between 6 and 16) to use in each generation, MI. Write that number, MI, in small font at lower right hand corner on the back of this sheet. You will conduct your simulation and record the same data on both copies of this sheet, one for your records and one to pass along to a colleague for analysis. 

Steps of simulation: 

1. Open a bag of M&M’s and place M(0) (instructor designated initial population) M&M’s in one cup (Active cup) and the remaining M&M’s in the other cup (Reserve cup). 

2. Write in M(0) in table below. 

3. Gently toss the M&M’s from the Active cup onto the paper plate and remove the M&M’s which have an “m” facing up, placing them into the Reserve cup. 

4. Add MI immigrants to the plate from Reserve cup and count the M&M’s on the plate. 

5. Enter that tally in the next generation’s column designated # M&M’s at start of iteration. 

6. Place all M&M’s from the plate into the Active cup and go to Step (3) above.

Modeling Death of M&Ms
	Generation/Iteration
	# M&Ms at start of iteration

	0
	M(0) =

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	



You will now be given a value for M(0).  Before starting the experiment, what you think will happen?  Care to make a prediction? 


Now we will attempt to build a mathematical model of this situation. 


1. Suppose we were to define the number of M&Ms alive at the start of iteration n as M(n).  Find a model for M(n).  Such a model for M(n) could be in closed form, something like M(n) = n 2 −n, or it could be in the form of a recursion equation     M(n) = 3M(n-1) − 7.  Which form is easier to construct for this simulation?   





2. Your population might have settled down as the number of iterations increased.  To what number?  If it did not, what would you expect to happen if we increased the number of iterations to 20, or 50?  Can you describe this behavior?  We call this number the equilibrium value.  

	HINT:    If the population IS settling down to a specific number, then what 	relationship would M(n) and M(n-1) have?  





3. Trade tables with another group.  Don't turn the sheet over.  Keep the MI chosen by the other group a secret!  Use your model to estimate the other group's MI, the mystery immigration rate.  




4. Go ahead and check on just how good your model is at predicting the other group's MI.  If necessary, re-examine your model.
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