
p . 1

Week 8 - Tuesday, 10/13

Modeling with IVP 's : examples .
Today :

populationgrowth.CA) Exponential ( unlimited)growth
Here

, the rate ofgrowth of the population is proportional
to the population size !

cedi = KP, Plo ) - Po . (*)

we've seen that (* ) has closed - form solution
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's?

(B) Logistic (bounded )growth .
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ddt = KP (I- j) , PCO) = Po .
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One can show that (*
'

) has closed- form solution

Kt

Plt ) = PobebtPo ( ekt . p )
•

We've also studied (*
' ) using Euler 's method .

(C) Dual populations, e.g . predator/prey .

Say we have rabbits R and foxes F. We assume :

Li ) exponential growth of R, in the absence of F;
Iii) rabbits die at a rate proportional to R . F ;
Ciii) Foxes are born at a rate proportional to R . F;
Civ ) Foxes die at a rate proportional to F.
These assumptions yield the

"
Lotka - Volterra equations :

"

( i) (iit
--

dB = aR - b R F
dt

k" {%. .. er. .
( iii ) (Lv)

(a, b , c,d are positive parameters) .
There are ng closed -form solutions to (LV); we need
to use numerical methods to solve them .


