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#OK to post homework
#Anusha Nagar, 9.6.2021, Assignment 1

#Problem 1

#Assumptions: (1) Only one-year-old, two-year-old, and three-
year-old females are fertile, (2) the probability that a one-
year-old, two-year-old, or three-year-old female gives birth
to a female are pl, p2, and p3 (respectively), (3) there were
c0 females born at n=0, cl females born at n=1, and c2 females
born at n=2

#Recurrance: R(n, pl, p2, p3, c0, cl1, c2) = pl-R(n-1, pl, p2, p3,
c0, cl1, c2)+p2:R(n-2, pl, p2, p3, c0, cl, c2)y+p3-R(n-3, pl,
r2, p3, c0, cl, c2) with initial conditions R(0)=c0, R(1l)=cl,

R(2)=c2

#At n=4, expected number of females born is pl-R(3)+p2-R(2)+p3-R
(1)

#R(3) = pl‘R(2)+p2-R(1)+p3-R(0) = pl-c2+p2-cl+p3-c0

#Therefore, at n=4, R(4)=pl-(pl-c2+p2-cl+p3-c0)+p2-c2+p3-cl

#Problem 2

#Assumptions: (1) Only one-year-old, two-year-old, and three-
year-old females are fertile, (2) the probability that a one-
year-old, two-year-old, or three-year-old female gives birth
to a female are pl, p2, and p3 (respectively), (3) there were
c0 females born at n=0, cl females born at n=1, and c2 females
born at n=2

#Initial Conditions: Rg(0)=c0, Rg(1l)=cl, Rg(2)=c2
#Rg(n, pl, p2, p3, c0, cl, c2):

THE EXPECTED NUMBER OF FEMALES BORN AT YEAR n
Rg =proc(n, pl, p2, p3, c0, cl, c2) option remember :
if n=0 then

cO :
elif n=1 then
cl:
elif n= 2 then
c2:
else
expand(pl*Rg(n—1, pl, p2, p3, c0, cl, c2)y+p2*Rg(n—2, pl, p2, p3,
c0, c1, c2y + p3-Rg(n—3, pl, p2, p3, c0, cl, c2)): #Recurrence
fi:

end:
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(iii) Population Explosion Values: pl
population explosion

> seq(evalf(Rg(i, .3333333, .3333333, .3333333, 1,1, 1)), i=1..100);
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(1) Extinction values: pl=p2=p3=0.2 led to extinction
(ii) Stable Population values: pl=p2=p3
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p2 = p3 = 0.9 led to
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