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Abstract
On the basis of self-similar analysis of solutions investigated properties of solutions of a nonlinear system of reaction-diffusion of one
biological task of Kolmogorov-Fisher type. Offered suitable initial approximations for quickly convergence iteration process.
Numerical experiments are carried out with visualization for different values of parameters of the system.
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1. INTRODUCTION.

Currently, research of linear mathematical modélghysical,
biological, chemical and other processes are cdaifta,
because for the underlying linear partial differ@néquations
developed their general solving methods. But inliaggasks
real physical processes are nonlinear, and to adelgu
describe them should be used nonlinear mathematicdéls.

It is interesting from the point of view of applt@ns, study
such classes of nonlinear differential equationsvirich the
unknown function and the derivative of this funatimcludes
by exponential way [1-4].

These types of nonlinearities are often found i@ thsks of
biological population, chemistry, medicine, and estti1-4].
Population is defined as a group of organisms ef shme
species (within which individuals can exchange ¢ene
information) that occupies a specific space andtfoning as
part of the biological community.

Consider the model of two competing populations hwit
nonlinear diffusion. The problem of mathematicasation
of biological competition has a long history. Theshfamous
attempt to describe the competition of several [aimns is
the Volterra-Lotka's system [5]. The main statemeiating
to competing communities is the principle of Ga(6g It
states that the result of the competitive intececbetween the
two species occupying one ecological niche will the
displacement of the least fit.

In the last decade due to the growing intereshengtudy of
the problems of structure formation models of
multicomponent biological systems competing in thess of
systems of nonlinear equations of the reactionugiéfn given

a new momentum [4,9]. Introduction assumptions &alibe
spatial habitat of competing species allows foiffeint look

at the processes and results of the competition.

Consider a spatial analogue of Volterra-Lotka catitipa
system with nonlinear exponential dependence ofliffiesion
coefficient on the density of the population. Ie ttase of the
simplest volterra’s competitive interactions betwee
populations can be constructed numerically, argbime cases
analytically, heterogeneous in space solutions [9].

2. STATEMENT OF THE TASK

Consider in Q={(t,x): 0< t <0, xJR? parabolic system of
two quasilinear equations of reaction-diffusiontioé task of
biological population of Kolmogorov-Fisher type
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that describes the process of biological populatiom a
nonlinear two-component environment, diffusion, ebhi
coefficient equal toD,u,”* and D,u,”, a,,0,,8,, 5, -

positive real numbersyl, = u, (t,X) =0, u, =u,(t,x) =0
- search solutions.

Cauchy problem and boundary tasks for the systgnn(the
one dimensional and multidimensional cases invatgd) by
many authors [ 4-9 ].

Purpose of this work is to study the qualitativeparties of
the solutions of the task (1), (2) on the basisdf-similar
analysis and numerical solutions by using methddaadern
computer technologies, research of methods of liz&t#on to
the convergence of iterative process with furthisualization.
Found estimates of solutions and emerging wherege f
boundary, that gives the chance to choose the ppate
initial approximation [4] for each value of the nerit
parameters.

Let's construct self-similar system of equationg-(@) -
simpler for research system of equations.

3. CONSTRUCTION OF SELF-SIMILAR SYSTEM
OF EQUATIONS

We will construct self-similar system of equatiobyg the
method of nonlinear splitting [4].

Replacement in (1)
u, (t, X) = €“'v, (t,x),

U, (t, X) = €'v, (t, X)

lead (1) to the form:

ov, 0 ov.
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By choosingz;k, = g ,K,, we obtain the following system of
equations,

ov, 0 - OV
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Where,

a,=(dk,)*, a,=(dk,)",

b, =[(Bk, +k) = (0, +Dk ]/ Tk,

b, =[(Bk, +k;) = (0, +Dk,]/ Tk, .

Below we describe one way of obtaining self-simégstem

for the equations system (4). It consists of tHofang. We
first find the solution of ordinary differential egtions system

% = _airblvlvzﬁl’
% = _azrbzvlﬂzvzv
in the form '
vt =c(r+T)™,
V,(t)=c,(r+T)™, T >0,
Where
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And then solution of system (3)-(4) is sought ie farm
Vi (t, %) = Va(t)w (7, %),
V, (8, X) = V2 (D)W, (7, %),

WhereT = T(t) chosen as

g +t)'™%if 1-y,0, 2
r(t) =] % t)dt=11- pa 0 T raEa
In(T +t), if 1-y,0,=0.
Then for W, (7,X), 1 =12 we obtain a system of
equations
ow, 0 s OW
6_;:& 16—)(1)“//1(W1W51_W1)
ow, 0 s OW. ’
51’2 _&(Dzwzza_xz)_‘//z(wzwlﬁ2 —W,)
Where
V. .
_— if 1-y,0,>0,
= (1_y101)r Yo
vier ™, if 1-y,0,=0.
At
T —» ©, (//i -0
And
ow, _0 ow,
- - = DWUl—l,
o7 ax( W =)
ow, _ 0 ow,
=2 (D,u 2y).
Py ax( MW" )

Let 1O, > O, V.0, = V,0,, C, >0.Inthis case, assuming

E=x|m)Y?, i=12,

w, (7(t), X) = ¥; (€),

And considering that the equation fr(T,X) without
younger members is always self-similar, we obthégystem

N o g Oy, € dy
& (E”de) qugﬂl(yl ¥ ¥2)=0

N By € B y-y, ) =0

\ ' 29 of
®)
Where,
y=
i gla_l,
6o gina
C, 'C?, at1=2.

The study of qualitative properties of the systei)-()

enabled us to perform numerical experiment depgndinthe
values included in the system of numeric parametess this

purpose, as the initial approximation were usedstranted
asymptotic solutions. At the numerical solving ¢ ttask for
the linearization of the system (1) - (2) were ulseearization
by methods of Newton and Picard. To solve the tafk
biological populations proposed the method of nmwdr
splitting.

4. NUMERICAL EXPERIMENT.

To the numerical solving of the task (3)-(4) we stoact a
uniform grid

@, ={x =ih, h>0,i=01..,n, hn=1},

And temporary grid
@, =1t; = jh,
The main problem in nonlinear tasks is the suitaleice of

the initial approximation and the method of lineation of the
equation (3).

h,>0, j=0L....n, zm=T}

Replace task (3)-(4) with implicit difference schenand
@(h*+h,).

receive differential task with the er

Created on input language MathCad program allowsaliy
trace the evolution process for different values the
parameters and data.

Numerical calculations show that in the case ofitaty
coefficients 0, f qualitative properties of the solutions do

Volume: 02 Issue: 11 | Nov-2013, Available @ http://www.ijret.org 283




IJRET: International Journal of Research in Engineering and Technology el SSN: 2319-1163 | pl SSN: 2321-7308

not change. Below listed results of numerical expents for
different values of parameters.

Parameter values Results of numerical experiment at Results of numerical experiment in
theinitial moment of time the final moment of time
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Volume: 02 Issue: 11 | Nov-2013, Available @ http://www.ijret.org 284




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

=11 p=2 m=2
B, =05 k =7
B,=07, k,=2
eps=10"°

Y

time1l( FRAME + J),time2( FRAME + )

time1l( FRAME + 100, time2( FRAME + 100

0=13 p=21 m=2

B, =03 k =3
B, =07, k,=2
eps=10"°

ﬁa .;_._._. T

time1( FRAME + J,time2( FRAME + J)

time1( FRAME + 100, time2( FRAME + 100

Fig 1. Results of numerical experiments

CONCLUSIONS

Results of numerical experiments showed the effentiss of
the proposed approach. Asymptotes of differenitemis of
the system of type (1) -(2) allowed to modelingqasses of
mutual reaction-diffusion in the form of visualiat with

animation.

In conclusion, we emphasize the importance ofra giudy of
migration and demographic processes. For the a@rabjghe
population dynamics of interacting populationsnigoortant to
collaborative learning processes of fertility, nadity, and
trophic interactions of various migrations. Intratdan of
nonlinearity in migration flows - the first stepwards an
adequate description of the spatial and temporalulation
dynamics.
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