Mathematical modeling of nonlinear problem biological
population in not divergent form with absorption, and
variable density

M. Aripov?, M. Sayfullaeval®

L National University of Uzbekistan
“mirsaidaripov@mail.ru, *maftuha87@mail.ru

Abstract: Consider the following Cauchy problem for degenerate parabolic
equation in not divergence form with absorption and variable density

(1) %—;‘ = u"V (|x\l um ! }Vuk|p_2 Vu) +y(t)u—b(t)ul,
u(0,z) = ug(x) > 0,z € R"

Here u(t, ) - the population, numbers n, [, k, p are the given numerical pa-
rameters characterizing media, .0 <~y (¢),b(t) € C(0,00),q > 1.

The problem (1) in particular value of numerical parameters used for model-
ing different physical, chemical, biological and other processes [1-4]. To inves-
tigating different qualitative properties of the solutions of the problem Cauchy
(1) and boundary value problem for particular value of numerical parameters
devoted many works. For instance, in the case [ = n = 0,m = k,0 < ¢ <
1,7 (t) = 0 by analyzing an exact solution [2] establish the following properties
of solutions: an inertial effect of a finite velocity of propagation of thermal dis-
turbances, spatial heat localization and finite time localization solution effect.
The problem (1) when l=n=0,m=k=1,¢ > 1,7(t) = b(t) = const

is well-known equation of biological population studied in [4]

In this work it is find exact solution and based it the following properties
an effect of a finite velocity population flash disturbances, spatial localization
population flash established. It is obtained estimate of weak solution and free

boundary, the condition of Fujita type global solvability considered problem
proved. The results of the numerical experience discussed.

Keywords: Mathematical modeling, nonlinear problem, biological popula-
tion, not divergent, absorption, variable density.

2010 Mathematics Subject Classification: 65N06, 35M10, 35R30.

REFERENCES

[1] A.A. Samarskii, V.A. Galaktionov, S.P. Kurdyomov , A.P.Mikhailov, Blow-up in quasi-
linear parabolic equations. Berlin, 4, Walter de Grueter, (1995), 535.
1



[2] L.K. Martinson, Evolution of heat conductivity impulse in nonlinear medium with ca-
pacity absorption of heat, Physics of higher temperature, 1983, V. 21, Issue 4, 801-803

[3] J. L.Vazquez, The Porous Medium Equation: Mathematical Theory, Oxford Math.
Monogr., OxfordUniversityPress, Oxford, 2007,320 p.

[4] M.M. Aripov, M.Z Sayfullaeva About new nonlinear properties of the problem of non-
linear thermal conductivity Jour. Math. Modeling December 2019 (Bulgarian) p.19-26



