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Abstract. In the paper of solutions nondivergent degenerated elliptic
equations is considered. Weight function from at classes of Makenhaupt.
We have been proved some estimates of solutions.
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1 Introduction

The fact is that such equations arise in numerous problems of modern physics, mechan-
ics, chemistry, biology, biochemistry, biophysics, ecology and many other areas of science
and applied issues. Main areas of research: regularity of solutions, solvability of boundary
value problems. The studies of Leray, Schauder, Morray, de Giorgi, Nash, Serren, Moser,
Ladyzhenskaya, Uraltseva and many other authors led not only to the solution of Hilbert
problems, but also to the creation of many methods that play a fundamental role in various
branches of mathematics.

At present, a complete theory of boundary and initial-boundary problems for elliptic,
parabolic and hyperbolic equations in domains with a smooth boundary has been con-
structed. One of the central results of this theory is that if the coefficients of the equation and
boundary conditions, their right-hand sides, and the boundary of the domain are sufficiently
smooth, then the solution to the problem is a correspondingly smooth function. If the above
conditions are violated, then this leads to the appearance of singularities in the solutions.
For example, the coefficients of the equation are discontinuous, the boundary smoothness
conditions are violated, there are degenerations, and so on. The development of the work of
Krylov and Safonov, who proposed a probabilistic method for obtaining results for differen-
tial equations. We use stochastic differential equations are used in the dissertation. The goal
is to obtain Holder estimates for a degenerate non-linear non-divergence elliptic equation.
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Krylov and Safonov obtained Holder estimates for a linear nondivergent elliptic equation
of the second order. The results obtained for non-divergence equations can be considered as
an analog of the De Giorgi and Nash estimates established earlier for solutions of equations
of divergent form.

2 Formulation of the problem

Now we consider Harnak problem for degenerate linear non-divergent elliptic equations.
Corresponding the problems for problems of mechanics considers in work [2, 7]. From
regularity problem we can show following results [1, 5, 6].
Let §2 be a bounded domain with nonsmath boundary from spaces R"™, n > 3. Following
equation is considered

n

> ai (2) ayey + D bi (2) Ua, + (@) u(x) =0, 2.1)
=1

ij=1

where for x € (2 the matrix a;; (x) satisty conditions: a;; (x) = aj; (z), 4,j = L,n
and forany x € nand { € R"

cZw (x) € < Z aji(z)&& <! Zw (z) €2, (2.2)
i=1 ij=1 i=1

where w (z) € A, class of Makenheupt, 1 < p < oo. The coefficients b; (x), i =1,n,
¢ (x) are bounded, and ¢ (z) < 0.

We introduce ellipsoids E, ;, by standard. Let’s mes {2 Lebesgue measure of the domain
0.

Firstly, we proved lemma on increasing of positive solutions.

Lemma. Let u — of generalized solution from weighted Sobolev spacer of equation (2.1).
Then there exist the positive constants depending only on known parameters, such the

mes (Eyr gz, N {u > 0}) > e mesE, 4,

then
infu > ¢y,

T

c1 — some const.
Theorem. Let in the E, ,, the positive solution u (x) of the equation be defined and all
conditions elated of coefficients are hold. If » < 1 then satisfy inequality

sup u (z) < co inf u(z).

Er,zo Er,zo

Proof. Without loss of generality, let

sup u (x) = 1.
Er,:co
Let 1 1
-< K< —.
r 2r

Assume A = supp, u (7).
By the definition we have

sup u (z) < 2" - c3
E'r,zo



Terlan A. Maharramova 31

Applying lemma to the function u (z).
We will obtain
infu(x)>2" ¢y
Erzg
It is easy to see that
infu(z)> inf u(x) >0

Er,zo EQr,xo

Let’s choosing constant, we have been proved of theorem.

References

1.

Gadjiev T. S., Maharramova T. A., Suleymanova K. G. Some apriori estimates for the
solutions of a degenerate nonlinear elliptic equations // Trans. Natl. Acad. sci. Azerbai-
jan Ser. Phys.-Tech. Math. Sci Mathematics, 39(2.1), (2019), p. 54-60.

. Gadjiev T., Aliyev S., Maharramova T. Holder estimates for the solutions of degenerate

nonlinear elliptic equations of non-devergence type // Visnik Lvivskoqo Universiteti-
Seriya prikladnaya matematika ta informatika, -2017, Vipusk 25, p. 64-67.

. IbragKrylov, N & Safonov, Mykhailo. (2007). A Certain Property of Solutions

of Parabolic Equations with Measurable Coefficients. Mathematics of the USSR-
Izvestiya. 16. 151. 10.1070/IM1981v016n01 ABEH001283.

. Liskevich, Vitali & Skrypnik, Igor. (2010). Harnack inequality and continuity of solu-

tions to elliptic equations with nonstandard growth conditions and lower order terms.
Annali di Matematica Pura ed Applicata. 189. 335-356. 10.1007/s10231-009-0111-z.

. Maharramova T.A. The Oscillation property the solutions degenerate nonlinear elliptic

equations // Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific
Journal), 12 (2?), 2019, p. 41-43, Fizika-Matematikeskaya nauki.

. Maherramova T. Qeyri-divergent cerlashan geyri-xetti elliptic tenliklerin helleri uchun

Holder giymetlendirmeleri // Naxchezvan Dovlet Universiteti, Elmi eserler, 4 (93.), No.
2018. — p. 91-94.

. Panahov G.M., Abbasov E.M., Sultanov B.N. Control of capillary instability under

hydrodynamic impact on the reservoir // Nafta-Gaz 2023, no. 2, pp. 71-83, DOL:
10.18668/NG.2023.02.01.



