ISRA (India)  =6.317 SIS(USA)  =00912 ICV (Poland) =6.630

. ISl (Dubai, UAE) = 1.582  PHHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g australia) =0564  ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

QR — Issue QR - Article

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science
p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2021 Issue: 11 Volume: 103

Published: 05.11.2021 http://T-Science.orqg

Sh. Sadullaeva

Tashkent University of Information Technologies named after Muhammad al-Khwarizmi
Prof. of "Multimedia Technologies" department

Tashkent, Uzbekistan

orif sh@list.ru

Z. Fayzullaeva

Tashkent University of Information Technologies named after Muhammad al-Khwarizmi
assistant of "Basics of Computer Science™ department

Tashkent, Uzbekistan

nigor1802@mail.ru

INVESTIGATION ON SELF-SIMILAR ANALYSIS OF THE PROBLEM
BIOLOGICAL POPULATION KOLMOGOROV-FISHER TYPE SYSTEM

Abstract: In this work we considered a parabolic system of two quasilinear reaction-diffusion equations for a
biological population problem of the Kolmogorov-Fisher type describes the process of a biological population in a
nonlinear two-component medium. We studied the qualitative properties of the solution to Cauchy problem based
on self-similar analysis and its numerical solutions using the methods of modern computer technologies, to study the
methods of linearization to the convergence of the iterative process with further visualization.

Key words: Cauchy problem, quasilinear, reaction-diffusion, biological population, numerical solutions.

Language: English

Citation: Sadullaeva, S. H., & Fayzullaeva, Z. (2021). Investigation on self-similar analysis of the problem
biological population kolmogorov-fisher type system. ISJ Theoretical & Applied Science, 11 (103), 319-322.

Soi: http://s-0-i.0rg/1.1/TAS-11-103-20  Doi: éros¥eS https://dx.doi.org/10.15863/TAS.2021.11.103.20

Scopus ASCC: 2600.

Introduction. _ the diffusion coefficient of which is equal to Du,”
We can consider a parabolic system of two o
quasilinear reaction-diffusion equations for a and Dy, *, o,.0,.8,.B, - positive real numbers,

biological population problem of the Kolmogorov-
Fisher type in the following domain
Q={(t,x): 0<t<¥, xiR?%}

u =u(t,x)=z0, u, =u,(t,x)=0 - sought solutions.
The Cauchy problem and boundary value
problems for system (1) in the one-dimensional and

g _ i(D,ul"' %) + (O, - Q . ) multidimensional cases have been studied by many
gt ox ax authors.[1]

L P L (O _ﬁ_uﬁz) _Th_e purpose of this worlf is to study the

ar ax\ 27 ax E ! 1) qualitative properties of the solution to problem (1),

( (2) based on self-similar analysis and its numerical

solutions using the methods of modern computer

u | .y (x) technologies. A!so th_e a_rticle has a purpose to study

1{¢=0 ™10 the methods of linearization to the convergence of the

u | =10, (x) iterative process with further visualization. The main

211=0 720 2 estimations of the solutions and the resulting free

It describes the process of a biological boundary have been found, which makes it possible

population in a nonlinear two-component medium,
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to choose appro_priate initial _approximations [...] Each o, o OV, A
of them has their own counting systems. ? (Dl ! ) —ar Vv,
. - . T Ox ox
Now we will start constructing a self-similar
system of equations for (1) - (2). It is a simpler system Wy 9 (p ek 4
of equations for research. or ox\ 7 ax ) 0¥
We construct a self-similar system of equations B b,
by the method of nonlinear splitting. Where @ = (8K ), @ = (8:k; )
Instead of (1) b =[(B, +1)k, —(o, + 1)k, /o k, By = (B, +1)k, - (0, +1)k, [0k,

u,(t,x) = €"'v,(t,x),

u, (1,x) = e"'v, (1, x)
This will lead (1) to the form:

av d o AV 1 (8, +1 )k, ]

P ax(m1 axl)Jr"‘le(“s MRS

d d d Vs[5, + ®)
a‘IZV2 - dax (D2v202 C':;:z ) +k2(t)e((ﬁl V-t l)kl)lvfzvz»

vl‘¢={>= Vi (X)) V2‘1=0= V() ,

After choosing 9.k =0k, we can achieve
the following forms of equation systems.

S S

In the following, we can write one of the ways
of auto-model systems for equation systems (4). It is
done like in the following:

P
A —at"v”,

Vs,

It has a solution in the following:
vWy=cx+D), v,()=c,&+T)"*, T>0
And then systems of solution are sought in the
following steps. (3)-(4)
Vi (£, X) = vi(Dw, (T, X)
v, (6,X) = v2 (Dw, (T, X)
here T =T(Z) is chosen in the following way:

T = [V @Ot = —— YO, + =
11
ut(t)=ln(T+t), YO,+ =
Here we can choose equation system for
w,(t,x), i =12
aw ow,
y‘—( W' a—xl)-91(‘“"1‘“"261 -w)
ow ) . OW.
6172 =a_x(JD2w22 y W —w,)

n, =b1+1+|31(b2+1);=0
) =—[32(b1+1)+(b2+1)¢0

Itisas Y0, >0 v,0,=v,0, d,>0 | We can choose the following equation system
this case we can rely  on e cqnsideripg the fact t.hat equation for W;(T,x)
w, (@(t),x)=,E), E= x| /151”2 =12 without little members is always auto-model.
v d g0 d d
e i s TG IR DET
v d o, d E d ©®)
B G T e =y ) = 0

1 1,
-~ 0,=]
ei'G; Y] 1’\{22’

The study of the qualitative properties of the
system (1) - (2) made it possible to perform a
numerical experiment depending on the values

Here i

included in the system of numerical parameters. For
this purpose, the constructed asymptotic solutions
were used as an initial approximation. In the
numerical solution of the problem for the
linearization of system (1) - (2), linearizations by the
Newton and Picard methods were used. The method
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of nonlinear splitting is proposed to solve the problem
of a biological population.

w, = {xi =ith, h>0,i=0,1,...,n, hn= I},
Temporary grid

w, =4, =jh. b >0, j=0.1..n tm=T}

The main problem in nonlinear problems is the
appropriate choice of the initial approximation and
the way to linearize equation (3).

We replace problem (3) - (4) with an implicit
difference scheme and obtain a difference problem
with an error O(” + 4, ).

1o,

W, (O =7, V(1) =w1(r)-[a—%22) ,

o,

W, (1) =7, (1), vm(r,x)=w2(z)-(a—7§2) :
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