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Abstract: This research, population projection using Geometric Growth model, aimed to determine a particular time a population will double its
size and the particular time it will be half of its size. We discover that population changes as time progresses which depends directly on the rate
of increase A in turn depend on the per capital rate of birth and death through their differences only. When we equate the time the equation will

double it self to the time the population will be half of its size, we discover that the A= +2 which indicate t= 21 which implied an increases in

population at A=2 and a decrease in population at A= -2.
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. INTRODUCTION

The term "population growth" refers to how the number
of individuals in a population increases (or decreases) with
time. This growth is controlled by the rate at which new
individuals are added to the population -- the birth rate, and
the rate at which individuals leave the population -- the
death rate[1].

There are many types of plants and animals, and
different types show different kinds of population
growth[2]. In this research we will consider a very simple
type of growth where the animals in one generation give
birth to the next generation. One of the greatest dangers
planet Earth faces today is that of over-population by
humans. Since the beginning of human history our
population has been growing exponentially[3] (actually a
little faster than exponentially). However, there is now little
additional land that can be put into use for food production
and our wastes are rapidly polluting the environment. Unless
major technological breakthroughs are made, we are close to
the the Earth's carrying capacity. Compounding the problem
is the fact that our average birth rate is still very high It is
possible we will overshoot the Earth's carrying capacity and
for the first time in recorded history have massive
population decline brought on by disease and starvation[4].
You have seen how sensitive a population's growth is to the
birth rate. The decrease in birth rate needed to avert a
disaster is not large, but it is one that everyone needs to
work on together to achieve. The potential (or lack) for a
population to increase Determine the consequences of
changes in the current demography[4].

1. METHODOLOGY

A. Population Models in General:

Observables, N or N(age) or N(stage) Project population
size N as a function of time t Projection in terms of
fundamental parameters describing demographic events in
an individual’s life e.g., Pr(birth), Pr(death) enable
understanding of how demographic vital rates affect the
whole population No population experiences unlimited
resources Yet, all populations have potential for exponential
growth Projections[4].
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B. Geometric Growth Models:

General motivation Sequence of population sizes
through time N; ,Ni1,Ni+2, - . . Change from one time to next
,increases due to births during period ,decreases due to
deaths during period ,increases due to immigrants during
period ,decreases due to emigrants during period[5].

1. MATHEMATICAL FORMULATION

Population size after an interval of time
N,.,=N,+B+—-D+1—-E...(D
B=birth, D= death | = immigration, E=
emigration
Change in population size

AN — N, , — N,
= B — D+ 1 —E....(i1)

V. ASSUMPTION OF GEOMETRIC MODEL
In a Closed population | =E =0, Constant per capital

birth (b) and death (d)

B =nDbt, D=Dt ,bandd identical for all individuals
regardless of genotype

No age- or size-structure, b and d identical for all
individuals regardless of size, age. No time lags and birth
and death depend on current population only.
Projection of Population Size

N,, = N, + B - D
B D

= N, + ( — )- N,
Nt Nt

N, + (b —d) - - N

1+ (b —4d))- N,
1+ R, N,

= A - N,
N+
A, =

t
change in population size
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5H= HHI_HI
= (l +Rt)'Ht—N,
= N, +tR,N,-N,

=R .N,
R - AN
N

[
Finite rate of increase=\A

N, = AN,

&:N

t+1
Population will increase when A =1
Population will decrease when 4 <1

Population stable when A =1
Assume a constant value of A that is A=A

N, =AN,,

= 2(AN,.,)

= AAGN,,))
=A'N,

To determine how long it will take the population to
double it size ,that is, how long it will take the population to

change from N, to 2N,
N, = A N,
Z2No — A*N_....Ciii
At =2
INCA') = INn(2)
In 22
In 1

To determine how long it will take the population to
become half as large as it size ,that is, how long it will take
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the population to change from N, to
N, = At N
= N, = A'N_...(iv)
2

lNo //Lt — i

2 2

IN(At) = In(%)

INn(2)
InC)

t = —

V. CONCLUSION

It shows that a population changes size as time

progresses and this Depends directly on the finite rate of
increase, in turn depends on the per capita rates of birth and
death (through their difference only) to measures the rate of
increase and to measures the potential for a population to
grow.
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