(  Mathematical Modeling with Spreadsheets  (
If a population P changes at a fixed rate a, then 
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	Gen
	0
	1
	2
	3
	4
	5
	6

	Pop
	100
	125
	156
	195
	244
	305
	381


Example 1:  If a population increases by 25% every 
generation, with an initial population of 100 
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With Spreadsheet
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	Yr
	Pop
	Births

	0
	100
	25

	1
	125
	31

	2
	156
	39

	3
	195
	49

	4
	244
	61

	5
	305
	76

	6
	381
	95


Excel Tip 1: Absolute Reference - to refer to the birth rate hit the F4 key as you build the formula - $E$53
Excel Tip 2: Display formulas – Ctrl ~
Example 2: If an initial population of 100 has a yearly birth rate of 50% of current pop and 17% of the parents and 25% of the grandparents die off

	
	
	0.5
	0.17
	0.25

	
	Pop
	Birth
	Young Die
	Old Die

	0
	100
	50
	0
	0

	1
	150
	75
	17
	0

	2
	208
	104
	26
	25

	3
	262
	131
	35
	38

	4
	319
	160
	44
	52

	5
	383
	191
	54
	65

	6
	454
	227
	65
	80
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Example 3:  If a flower produces S seeds per year X % of which survive the first winter and P % of which germinate the next spring and Y % of remaining seeds survive the second winter and Q % of which germinate the second spring, find the flower and seed count after n years.  If S = 5, X = 65%, P = 49%, Y = 9%, Q = 30% and initially there are 3 flowers:

	Season
	# Flowers
	# Seeds

	1
	3
	15

	2
	4
	20

	3
	6
	30

	4
	9
	45

	5
	14
	70

	6
	23
	115


	Season
	# Flowers
	# Seeds

	1
	3
	=G4*$D$4

	2
	=INT(H4*$D$7*$D$10*0.0001)
	=G5*$D$4

	3
	=INT(H5*$D$7*$D$10*0.0001+H4*$D$7*$D$13*$D$16*0.000001)
	=G6*$D$4


Example 4:  A population is composed of children, workers and retirees and has the following changes.  Female workers have two children during their lifetime, children become workers at 15, workers retire at 65 and mortality is 0.001, 0.003 and 0.05 respectively.  Initially the population of 1,000,000 is split 19%, 65% and 16%.

	Population
	
	
	
	
	
	
	
	
	

	1000000
	
	
	
	0.19
	0.65
	0.16
	
	
	

	Death Rates
	
	
	Year
	#Children
	#Workers
	#Retirees
	Δchildren
	Δworkers
	Δretirees

	0.001
	0.003
	0.05
	1
	190000
	650000
	160000
	270
	-2410
	5000

	Maturation Rates
	
	
	2
	190270
	647590
	165000
	204
	-2337
	4702

	0.066
	0.02
	
	3
	190474
	645253
	169702
	143
	-2270
	4420

	Birth Rates
	
	
	4
	190617
	642984
	174122
	88
	-2208
	4154

	0.02
	
	
	5
	190705
	640776
	178275
	38
	-2151
	3902

	
	
	
	6
	190744
	638625
	182177
	-7
	-2099
	3664
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For more information:
· http://www.yorktech.com/science/craig/Other/MathClub/Topics/Model/model.htm

· Mathematical Modeling with Microsoft Excel, Neuwirth, Arganbright,  ISBN 0-534-42085-0

· Mathematical Models in Biology, Edelstein-Keshet, ISBN 394-35507-5 (Warning: Heavy-Duty)

Practice Problems:

· http://www.mathmodels.org/
· http://www.math.washington.edu/~burke/crs/407/models/
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