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Compound Interest
Q) You deposit $100 compounded annually at 8% APR.  How long till your account doubles in value?

Calculator





100 -> X





X + .08X -> X

100 -> X





0 -> N





X + .08X -> X: 

N+1->N:

{N, X}
2
Loans

Q) What is the monthly payment on a  $5000 loan at 6% APR for 3 years?

Estimate




$5000 / 36 
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 $138




$5900 / 36 
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 $164

Calculator





5000 -> X: 0 -> N





X+.005X – 150 -> X:






N+1 -> N:






{N, X}

3
Tap-tag

Q) Suppose team X has more players than Y (27 to 23), but team X players are less agile (.07 tags per attempt vs .10).  Which team wins?

Lanchester Conflict Model

Change in # of X is proportional to # of Y

Change in # of Y is proportional to # of X

Calculator





27 -> X: 23 -> Y





X - .10Y -> X:






Y - .07X -> Y:






{X, Y}






mode: Float 0

4
Epidemics
Q) Suppose 1 of 763 boarding students has the flu one day and 2 more the next.  If infected students are removed after 2 days, i) what will be the peak number of infected students and ii) when will the epidemic die out?
The S-I-R model





dS/dt = -aSI




dI/dt  = aSI - bI




dR/dt = bI
Estimates





a 
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 (dS/dt) / SI 
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 2/(762)(1)
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  0.0026





b 
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  0.5
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Calculator



mode Float 1



762 -> X: 1 -> Y: 0 -> N



X - .0026*X*Y -> X:




Y + .0026*X*Y - .5Y -> Y:




N + 1 -> N:




{N, X, Y}

smaller step

762 -> X: 1 -> Y: 0 -> N



X + .1(- .0026*X*Y) -> X:




Y + .1(.0026*X*Y - .5Y) -> Y:




N + .1 -> N:




{N, X, Y}
6
Predator-Prey

Q)  How do populations of a predator (bass) and its prey (redear) vary depending on initial conditions?

Lotka-Volterra equations



dX/dt =  .05X -  .0004XY


dY/dt = -.02Y + .00004XY
Calculator



mode Float 0



600 -> X: 100 -> Y



X + .05X -  .0004XY -> X:




Y - .02Y + .00004XY -> Y:




{X, Y}

Analysis

   1) At what Y does X begin to decrease?

   2) For which X does Y then decrease?

7
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