Biol 301, Spring 2001, Solutionsto Homework #1
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Hour No. yeast

1 2

2 4

3 8

5 32

10 1024

2.b.

N(t+ 1)=2N(1)



2.C.
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27 hours

10" g/E.coli
5.9763" 10*kg/earth ~ 1000g/kg = 5.9763" 10*' g/earth

E. coli dividesonce every 20 minutes :
24h/day ~ 60min/h = 1440min/day
1440min/day” 1gen/(20mi n) = 72gen/day

N(t)=2'N(0)
- 272
=4.7224" 10* E.coli” 10 g/E.coli
=4.7224" 10°g

Crichton isoff by 18 ordersof magnitude
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5.b.

N@+1) = %N(t)

N () =(%4) N(O)
N(0) =10°

N(t) asymptotically approachesO, therefore ask the question : What' s the smallest
tinwhich N(¢) =1?
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Thereisan underlying element of stochasticity. That is, the time it takes for a yeast cell

to dieisarandom variable.Therefore, aspopulation size becomes small thereisan increasing
probability that all of the yeast dieoff inlesstime than isexpected. Likewise, itispossibleto
haveafew yeast survivefor avery long time, thus lengthing the time it takes for the population
to dieoff.

Let J, bethe number of juvenilesat time i and 4; bethe number of adults at
time 7.

J =094,
A, =05J,
Time Juveniles Adults
0 100 200
1 180 50
2 45 90
3 81 22
4 19 40
5 36 9




5.c.

5.d.

Frombitisevident that the populationisdecreasingin sizeto 0. The reason for
thisisthat if welook at the average number of offspring an adult has that then
surviveto adulthood and reproduce, this number islessthan one (1/2* 0.9 = 0.45).

Moreformaly,
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A similar approach for J,

0

If xisthe number of juvenileoffspring per adult and y the
fraction of juvenilessurviving to adulthood, | et
xy 3 1
Thismeans that the average number of offspring that surviveto
adulthood isgreater than or equal to 1. If thisisthe case, the
population will stay at a constant size or increaseinsize. For example,
if the chance of survival to adulthood were0.5, and the number of offspring
per adult were 2.1, then the population would survivein the long run.



