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1 Introduction

Many applied problems is reduced to degenerate elliptic equations. For example,
drift-diffusion processes in porous media, differently chemistry problems and so
on. In papers [1]-[10] some correspondingly results is considered.

We classes degenerate linear elliptic equations is considered. Let in Qr =
Q x (0,7), where Q C R", n > 2 bounded domain with smooth boundary 02,

problem
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u(z,t) :_f(x,t), (z,t) e I'=(0,T) x 0N 1.2
u(z,0) = h(z), x€ (1.3)

is considered.

We consider the problem (1.1)-(1.3) under standard conditions for the func-
tions a;j(x,t), b;(z,t), c(x,t). Our main specific assumptions relayted with weight
functions ¢ (x,t). About this condit120ns see [11].

1

A function u(z,t) € Ly(0,T; V(E/sz(QT)) is called of solution of problem (1.1)-
(1.3) the integral identities
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0%u
—I—/w(:v,t)@cpdxdt =0 (1.4)
Qr

hold for any functions @ € C*(Qr) vanishing near I" and almost everywhere
7€ (0,7)

o 1,2

u(z,t) — f(o,t) € La(0,T5 W, ,(Qr)). (1.5)

Theorem 1.1. Let the standard conditions relayted the coefficients and weight
functions for problem (1.1)-(1.3) be satisfied. Then there exists a constant M de-
pending only on known parameters such that

esssup{u(z,t) : (x,t) € Qr} < M. (1.6)

Proof. We shall prove estimates for u separately for the sets {u > 0} and {u < 0}.
We shall use the estimate

1 r+1
[(seimi) o
Q
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+/0 Q/¢2(x,t)<1>(’")(u;c)x(mo <n<k)

ret ul)[ur — mo] @ (uy,)da
+k(r>/09/(1+| )ik — o)) (uy) vt (1.7)

For get this estimate we substitute to integral identities (1.4) correspondingly
test function, where

¥ = o= mal [+ o=l

Let {pj(x)}, 7 =1,2,...,J, be a partition of unity such that

J
_ dp; Co
;%(I) =1, '%

SE for x €,

C
pi(x) € C*(R"),suppyp;(z) € Bz, R),J < R—?L,r < 1.
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where B(x;, R) is a ball of radius R with centre x; € Q, C is a number depending
only on n. The number R will be choosen later on. We test the integral identity
(1.4) with the function

J
= @) (up)fu — ] (), uy = . 1) (18)
j=1
Integration with respect to ¢ yields
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N dzdt = Jy + Iy + Js

ox

where
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Qr

J
Js = — Z / u — flug®” (up)|u — uy|p;dadt,
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For " (u) at r > 5, k > (mo + 3) have estimate

o' (uy) < e (r 4+ D) up® (ug)x(mo < n < k).

Later we get estimates for J; in case {u > 0}. We assume that r > —% and

choose the number R according to

R =

(r+1)% 4’
Then

2
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By Cauchy inequality we have
ou
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Correspondingly we have estimate J;. Applying the last estimate and choosing
¢ small enough we get

1 r+1
ess sup )/ {5 + [ug(r, z) — mo]i} dr+

7€(0,T
Q

2
+/w2(a:)(l>(7")(uk)x(mo <n<k) g_u dxdt <

X

Qr

< Cu(r+1)™ /@MWMw—m$m+UWMHJ
QT
with A\ = 2(n + 2) + 2.
We want to apply Moser iteration with respect to the integral

,Mm:/ém@mW—mﬁm+UWMt (1.9)
Qr

To this end we use the embedding inequality

T
/‘/w@mmﬁwx it <
0 Q

l+%_1

< (54 ess sup /vz(:v,t)dx /
te(o,T)Q

Qr

Sl

ov|?

1.1
e dxdt (1.10)

which is fulfilled for 1 < p < —25 and arbitrary function v € L>(0,7; L*(Q2)) N
L*(0,T; Wy, (). Applying Holders inequality to (1.9) we obtain

S =

Ix(r) < 6’6/ /[Q)(T) (ug)[ur, — mo)*Pdz p dt <

)
ess sup /|¢> (ug)|*dx /|88—(uk)|2dxdt. (1.11)
T

te(0,T)
We choose r; = 59*7 —1,7=0,1,..., and obtain from (1.11)
{Ie(r) ¥ < CE7 079 {I(ry 1)} (1.12)

After iterating this estimate yields for arbitrary j the desired estimate. O]

Volume-4 | Issue-11 | Nov, 2018 4



GREEN
PUBLICATION

International Journal For Research In Mathematics And Statistics ISSN: 2208-2662

References

[1] Alt. H. W. and Luckhaus S.(1983) ” Qusilinear elliptic-parabolic differential
equations”, Math. 7., 183, 311-341

[2] P.H. Benilan and P.Wittbold, (1996) ”On mind and weak solutions of
elliptic-parabolic systens”, Adv. Differ. Equ. vol. 1, 1053-1073.

[3] Gadjiev T.S.,Gasanova G.H., Zulfaliyeva G.Z.(2017), A priori estimates for
the solutions to a kind of degenerate elliptic-parabolic equations, Transac-
tions of NAS of Azerbaijan, Issue Mathematics, 37 (1), 92-108.

[4] Gajewski, H.,(1994), On a variant of monotonicity and its application to
differential equations, Nonlinear Analysis: TMA 22,73-80.

[5] Gajewski, H., Groger, K. (1996). ReactionDiffusion Processes of Electrically
Charged Species. Mathematische Nachrichten, 177(1), 109-130.

[6] Gajewski, H., Zacharias, K., (1998), Global Behaviour of a Reaction-
Diffusion System Modelling Chemotaxis. Mathematische Nachrichten,
195(1), 77-114.

[7] Gilbarg, D., N.S. Trudinger,(1983), Elliptic partial differential equations of
second order, Springer-Verlag, Berlin, Heidelberg.

[8] Ladyzhenskaya O.A. and Uraltseva N.N.(1973), ” Linear and quailinear el-
liptic equations” Nauka, Moscow, (Russian)

[9] MOSER J., (1960), A new proof of De Giorgis theorem concerning the reg-
ularity problem for elliptic differential equations, Comm. Pure Appi. Math.
13, 457-468.

[10] Skrypnik I.V. (1994), Methods for analysis of nonlinear elliptic boundary
value problems, Translations of mathematical monographs, v. 139. American
Mathematical Society,Providence, R.I.

[11] Gadjiev T.S. , Kerimova M.N. (2013), On some estimations of solutions for
degenerate elliptic-parabolic equations, Transactions of NAS of Azerbaijan,

33 (4), 57-72.

Volume-4 | Issue-11 | Nov, 2018 5





