> # Question 1
#R(m) =pl-R(n-1) + p2-R(n-2) + p3-R(n-3)
#R(4) =pl-R(3) + p2-R(2) + p3-R(1)
#R(4)=pl-(pl-R(2) + p2-R(1) + p3-R(0)) +p2-R(2) + p3-R(1)
#R(4) =pl-pl-c2 +pl-p2-cl + pl-p3-cO+ p2-c2 + p3-cl

>
# Question 2
R :=proc(n, pl, p2, p3, c0, cl, c2) option remember :
if » =0 then
c0:
elifn =1 then
cl:
elif » =2 then
c2:
else

pl-R(n—1,pl,p2,p3,c0,cl,c2) + p2-R(n —2,pl,p2,p3,c0,cl,c2) + p3-R(n—3,pl,
p2,p3,c0,cl,c2) :

fi:

end:

R(4,pl,p2,p3,c0,cl,c2);  #shows to confirm specific result from Question 1

pl (p3c0+p2cl+plc2)+p2c2+p3cl €))

> # Question 3
# assume cO=cl=c2
# at time n=1000, stable, extinction, explosion.(

# Ist lesson from experimenting, when pl +p2 +p3 = 1, there will be stability
1
# that is, when for example pl=p2=p3=.—,

3
# 1—i d2—l d3—itt
orp .4anp 4anp 2,eceera
1 1 1
plot([seq]( i,R(l‘,?,?,?,1,1,1)},iZI..1000),slyle=p0int);
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(> # 2nd lesson from experimenting, when pl+p2 +p3 > 1, there will be explosion
1
# example: pl=p2=p3 =59
1 1

1
#orpl =39 ande—3—_9 and p3 = 19

# On this specific timescale(n= 1000), it is very difficult to find p values which do not show a
strong upward exponential trend

# One further conclusion is that as p values increase, so increases the time before the most

dramatic exponential turn(respective of this scale), the further the distance between the sum
pl + p2 + p3 and 1, the earlier the mass of exponential growth is seen

. 1 1 1
plot([seq]([z,R(z, 29’ 29° 2‘9,1,1,1)

,i=1 ..IOOO), slyle=p0int);
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[ > # The third lesson is that when pl+p2+p3 <l there will be exponential downturn, ie. extinction
1
# for example pl1=p2=p3 =31
dorpl = andp? = —— and p3 = ——
OrPE Ty MRS AP
# the larger the difference between the sum pl+p2 +p3 and 1 the earlier the downturn

o 1 1 1 . )
plot([seq]([l,R(l, 31°31° 31" 1,1, 1”,1—1..1000),slyle—p0mt),
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