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1. cn = cn-3*p3 + cn-2*p2 + cn-1*p1 with initial conditions: c(n=0)=c0 , c(n=1)=c1 , c(n=2)=c2 

cn being the expected number of females born at time n 
females born at n=4: c(n=4) = c1*p3 + c2*p2 + c3*p1 
where c3 = c(n=3) = c0*p3 + c1*p2 + c2*p1 
therefore c4 = c(n=4) = c1*p3 + c2*p2 + (c0*p3 + c1*p2 + c2*p1)*p1  

2.  

3. Extinction: 

(p1,p2,p3)= 
(.2, .4, .25) 
 
 
 
 

 
Stability: 
(p1,p2,p3)= 
(.353, .33, 
.329) 
 
 
Explosion: 
(p1,p2,p3)= 
(.47, .35, .4) 
 
 
 
 
 



 
Stability can be found when: p1 + p2 + p3 = 1 (or is close to equaling 1) 
 
When the probabilities sum to ~ 1, the number of females born at time n is a constant 
equal to whatever constant c0=c1=c2 are set to. Whether or not this is stable from a 
biological standpoint is debatable because, in this case, something such as a disease or 
predator could easily wipe out a population that only births one new female per time n 
(assuming n is a year). However, in terms of mathematical growth, this would be stable. 

 
Population extinction can be found when the probabilities sum to << than 1. 
Popilation explosion can be found when the probabilities sum to >> 1. 


