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Abstract

In this paper a mathematical model has been constructed for animal population of finite size
living in abounded domain like reserved forest. The population has been divided in fertile and
non-fertile classes .This model has been obtained in term of finite difference equation. The
birth rate is assumed to be linear and death rate proportional to be square of the size.
Numerical calculations have been worked out for some specific cases.
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1- Introduction

In this chapter we consider medium finite size species of finite population which are divided
in two age groups. The growth and decrease the population depended on, births, deaths,
migration and transition of the population. In this work in first age group we have taken
linear births and deaths rate square of finite size and in the non fertile group while second in
linear deaths rate of the finite size of population are taken. We worked out some numerical
examples with growth and decay graph—pattern. The methodology is used application of
difference equation .in this work.

2- Formulation of the Problem

Age based population B, may be divided in to two parts

ie. B,= P P (1)

F?,fl} = Population of infants juveniles (pre fertile).
Pﬂ'jzj = Population of the fertile age group.

The change in Population of first age group occurs due to births, migration, and transition
from one age group to second age group and quadratic deaths.

Change the Population Pﬂ'jlj is given by

W _ p0 _ 0
&Fﬂ- “'n _Pn—l
Therefore
1 _ (2 (1)~ 2 (1) (1)
AP =B P —Dy(P, ) —Ty(P ) +aP. | ..., (2)
Where,

B, = Birth rate (uniform throughout)
D, =Quadratic death rate of n*"generation

T; = Transition rate from Pﬂ'j_lz'l toPﬂ'f}lin n"" generation in one group
&Y
aP | =

Mmigration rate of one age group and « is fixed ratio of one age
group of n®™ generation and e is strictly less than 1.
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From equation (1) and (2).we obtain.

pPYV=-1,+a)p™ +B,P” — D, (P
Let
(1-T,+a)=X
Than we get
(1) (1) @ (1y?
P =x,p0 +B,R7 —D,(BL) 3)
Similarly, we can find the difference equation of second group.
@ _ o2 (2
AP Y =P — P 4
This gives
(2 (1} (3 (2}
ﬁP - TEP DEP‘?‘} i +3Pﬂ-_1 .............................. (5)
Where,

T, = Transition rate from P?f_i}l toﬂfﬂin n™ generation in second group
D, = Death rate of n*"generation
,BP?EE}'l =Muigration rate of second age group and £ is fixed ratio of second age group of
nt™ generation and § is strictly less than 1.
From equations (4) and (5).we get

PP =@a-p,+pr% +1,"
Let 7,2 = ur,p?

[Where p is prescribed ratio and (0< u<1)]
Then

PP =(1-p,+pP2 +ur,p?

Or
P¥ =(1-D,+ B +pur)E?

PP =y P (6)

Where
Y, = (1- D, +p +.”sz]
3- Solution of Difference Equation
Solution of equation (6) is given by V. P.Saxena (2011)

@ (2
P, Z Y, P,

i=1
Replacing n by (n — 1)

n—1
2y _ (2
Pﬂ—l - z Y:'Pu
i=1
Putting the value of P (
(1

! , inequation (3)

pY=xp" 1B, P“} Dl(Pr‘l})

n n—1 n—1

-1
2
B0 = xl+a[y |0, (n2)
|

=1

P?fi} Z P(1}+an l_[ Pn:z} D{Pii}jz

i=1 i=
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Special Case-1

Then
PKE} 1,ﬂ-@pti}'
Step-1: if
p@ = yp®
Step-2, if
B? = y2p,
Step-3, if
PKE} v PEE}
Step-4, if
PKE} 1"‘PE2}
Step-5, if

4

Step-6, if

Numerical Examples

V,=V¥,= Y. =V
T,=T,= T, =T
D,=D,= D, =D
n=1
n=2
n=3
n=4
n=5
(2} _ ;5102
B =VY°R
n=6
Pf} _ ?sPDKE}

Numerical calculations have been carried out using Mat lab 6.5 programming and also graphs

are drawn.
Example-1:

@ Let Y =1000 ,P
(b) Let PU}—-15DD P,

Then
P1(2} ()

P, (2)

=YF,
= 2000Y

P12

(2)
EE}

= 2000
= 3000

1600

1400 4
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1000 B

800 B

500 - b

400 + E
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0 0.1 0.2 0.3 0.4 0.4 0.6 0.7 0.a

ki »

Figure 1 (a) Graph between Y and P”
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@ _ p@
P =YP,
p® = 3000y
Figure 1 (b) Graph between Y and le

Special Case-2
Let

X =Ko, =X =X

Ty = Toeeeeeeeeeeeeeeeeeeeeeei =T, =T

Dy=Djiiciiiiiiiiiiiniiine =D,.D

2

Then p® = xm B + 8% —p(p2)
Step-1, if n=1

(1) @ (02
p" = xp™ + R — D(B")
Step-2, if n=2

2

P = x* Y+ B(x +v)R? - D(P")
Step-3, if n=3

(1 _ )] )2
P = x* B+ B(x* +xv + YR — D(R)
Step-\4, if n=4

(1 _ ) )
PP = x* B+ B(x*+ X%y + xv2 + YR — D(R”)
Step-5, if n=5

P = x5 B 4 B(x* + X°Y + X°72 + xv* + Y)R® — D (PP’

Step-6, if n=6

B = x% p 4 B(X5 4 X*Y + X3V + X2Y3 + xv* 4+ Y5)p® — ,r_::(lﬂu':l:’]2
Numerical Examples:

Example-2
Numerical calculations have been carried out using Mat lab 6.5 programming and also graph.

(@) Let £ = 1000 , P'¥ = 2000, B=0.15, D=0.60
(b) Let P“} 1500 P“}—anﬂﬂ B=0.15, D=0.60

Then

(1) _ ppl0) @ (1)
p™ = xp" + BR® — p(B")

P = 1000x + 300 — 0.6(1000000)
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Figure 2 (a) Graph between X and le'
2
p® — xp® + 5p® — ()
B = 1500% + 450 — 0.6(2250000)

10°

Figure 2 (b) Graph between x and 2,
Example-3
@ Let A = 1000 , B'¥ = 2000, B=0.15, D=0.60
(b) Let P\ = 1500 , B* = 3000, B=0.15, D=0.60
Then
Y = x2 Y+ B(x + V)PP - D(lejz

BY = 1000X%% + 300(X + ¥) — 0.6(1000000)

Figure 3 (a) Graph between X, Y and B,

08
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p,? = x* B+ B(x +v)B” - D(pY)
P = 1500X2 + 450(X + ¥) — 0.6(2250000)
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Figure 3 (b) Graph between X, Y and Pz':lj

4- Conclusion

In this research paper, the graphs between
the parameters X and y and the various
populations are increasing with intrinsic
growth in the non fertile age based
population and decreasing in fertile age
based population. This model mostly
protect the finite population of medium
size of species in reserve forest.
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