(i} Write down the recurrence relation for Euler's numerical method applied
to the above problem. Use this recurrence relation with a step length
B = 0.1 to cnloulabe approximations to y(1.1} and y(1.2. Give your an-
swers carpect to six decimal places.

(1) Euler's methaod was applied to the above problem on & computer, with
various step lengihs i to ciileulate approsimate values of ylLE), The
regults are shown in the table below.
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Plat a graph of these approxmations 1 pl1.F) apainst step Jength fi
What o vour graph indicate 1o be the relationslip between the Euler
approgimations to g2y and the step lemgth f for amiiadl B Use yonar
araph 1o estimato the trae values of g4 1.2) mrn;g_;ﬁ fop EIX :Jn'n.':l!.u:l.l placis.
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A eolony of geese has had o stable popilation for some years. Prior L this preriod of
stability, the population was prowing, initially Teom a low Jevel. When the popula-
tiom was 2000, the proportionate birth rate was 0% per year andd the propartlonate
diath rate was 200 per year, When the population was 3000, the propeartiomate
Lirth rate remained at 40% per year, wherens the proportionate death vate himaad
risen Lo 25% por year.
{iy A continuoss (Le differential cquatbon) model of the growih of the colony i

eonatrcted using the following assympions.

s The proportionate birth rabe is constant

s The proportionate dealh eate i an inereasing linear fanction of population

* There 12 o igration,

s There is ni exploitation of the colony.

Using the abose assumpstions and distan, derive pxpressions for the proportionate

bicth Tate and 1he proportionate death sate in lerms of the population sise P
of LTae eodony.

Hence find the differential equaticn satishied by the population of the ralony
during its growth. Further, determine the present stable size.of the ralony.

(i) Due to environmwental changes, it 18 predicted that in future ergration from
the colony will ceeur at the rate of 100 of the population per year, It is not
expecterd that the propartionate hirth and death tates will be affected. Show
{hat the differential equation which may he used to model the Tuture Tehavismir
af the population is

aF _apfy_ L
off o AU
Use this equation to predict bow losg, it will be hefore the population falls

from its present stable siee to within 5 of its new equilibrinm level.

(iii] Sketch a graph showing how e pogutlation has grown to i present Lewae] sund
hiw it is predicied thal the poptlation will change in the future.

Yo may use, withont proof, any formmula given in the Hesdbook.
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