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ITIOTOYKOBI OIITHKI PO3B’A3KIB PIBHAHB 3BAXKEHOI'O
IIOPMICTOI'O CEPEJOBUIITIA TA IIIBUJIKOI ITN®Y3II 3
BUKOPUCTAHHSIM BATOBUX IIOTEHIIIAJIIB PICCA

V3arajapHIOEThCs IIpejicTaBeH s [lyaccoHa Ha BUIIAJIOK DIBHSIHHS IOPHCTOIO CEpPeJIOBHINA
3 BATOIO
v () up — div(w(@)u™ 'Vu) = f(x,t), u=0, m>1

Beaxaemo, mo f € L'(Qr) ta v(z), w(z) = 0, v(x) € Ao, w(z) € Az, me A,, 1 < p < 0
o3Havae Kiaac Makenxayrra.

Karwuosi crosa i ppasdu: Barose piBHsIHHS IIOPUCTOTO CEPEIOBHINA, MOTeHIianx Picca,
ITOTOYKOBI OIIHKHU.
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JloC/TiKYIOThCA PO3B’A3KU KBa3LIIHIHONO 1apabo/IivHOr0 PiBHAHHS, 3 JUBEPIEHTHOIO
dopMOIO TOJIOBHOI YaCTUHU

v (z) uy — div(w(z)u™ 'Vu) = f(r,t), u>0, m>1 (1)

y obmacti Q7 = Qx (0, 7). Braxkaemo, mo Q20— obmexkena obractey R, n > 2,0 < T < 4o0.

Ina dyukuii f(z,t) 6yaemo seazkaru, mo f € LY(Qr), a Barosi koedinientn v(x), w(z) > 0
HaJIe’KaTh JI0 BIIOBIAHUX KiaciB v(z) € As w(x) € As. Ilpumyckaemo, mo w HaIeXKUTH
1o kiacy Makenxaynra A, , 1 < p < 0o , gKIIO

w(B)(l/ 1 )pl /
up———= | — | w i (z) dr =K,, <+oo, w(B)= [ wdz,
ERET ’ H=,

Jie cynpeMyM Geperbest 3a Beima Kyasimu B C R™. Tyt mu roBopumo, mo v(x) € Ay, SKIIO
icHye po > 1 Take, mo v(zr) € A,,. Hacrynne Hamre npuIrymeHnd - 1e CIIBBIIHOIIEHHS MixK
v ta w. Pircyemo y €  Ta R tak, mo Bgr(y) C Q2 i nokrmamemo

Py (1) = 7“2—U<Br<y>> 0<r<R.

w(B,(y))’

VYIK 517.956.4
2010 Mathematics Subject Classification: 35B09, 35B40, 35K59.

(©) Cxpumnwix 1. 1., 3ozya €. C., 2023



ITOTOYKOBI OLIIHKU PO3B’A3KIB PIBHAHb [TOPUCTOT'O CEPE/IOBUIIA 3 BUKOPUCTAHHSM ITOTEHIIIAJIB 255

Jtgs  dopmysroBaHHS HAIMUX pPe3y/bTaTiB HaM TaKOoyK IOTPIOHO O3HAYEHHSI BaroBOI'O
napabosiignoro norenriany Picca. s (xg,t) € Qp aas Oyab-sikux p,0 > 0 BU3HAYNMO
Qpo(zo,t0) := B,(xg) X (to — 0,10), Qroe(wo,to) € Qr. Beranosmoemo

L.t (20, to, R, 0) /R ! // \Fa 8)|dadt 2 9
vw, f\T0, Lo, 11, = D a0\ Z, rar—
.t (Zo, to o 0(Bo(20)) S o, pen oo p (2)

Y Bumajky, Koau f 3a/eKUTh JIUIIE Biji MpOCTOpOBOI 3MiHHOI Ta # = 1 morenmiag
Iy f(x0, R, 1) 3BoAUTHCA 70 €TIITHYHOrO BaroBoro norenniaty Picca

B R p2 xdp
buston )= [ S g NS

1110 36iraeThCs 3 BaroBUM HOTeHuiaJIOM Boanda Wlf’Q (z0, R),

f p— l dp . .
e Wi (v, R fo Bp(:ro f B, (o) | fldz (nerasmpuime  [3]).  Ilepm  mix
ccbopMyJHOBaTH OCHOBHI De3yJIbTATH, BBEJIEMO O3HAYCHHS Y3arajJbHEHOIO DO3B’SI3KY
piBasiHHSA (1).

Oznauennsi. Hexaii m~ = min(1,m), m" = max(1,m). Toai roopumo, mo u €

HeBi;I’eMHHp"I yzaraipuennii poss’azox pisasaas (1), sxmo 0 < u € Cie(0,T5 L™ (Q,v))

ra u™T YVl € L2,(0, T; WE(Q,v,w)) i st koxHO KommaxTHOi Muoykmmn E C Q 1a

JUIsT KOykHOrO miginrepBaiy (t1,te) C (0,T) macTymma TOTOKHICTS

/vugodx // —vupy + Az, t,u, Vu)V) dedt = //fgodxdt (3)

E to

caymra st Gypb-sKoi Tecropoi ymkii p € L2(0,T; Wy (E, v, w)), ¢, ¢, € L¥(E % (0,T)).
Hamn ocHoBHU#E pe3ysibrar (hOPMYJIOETHC HACTYITHUM YHHOM.

Teopema. Hexaii u - HeBijy'eMumii y3araapHennii po3s’si30k pisasiaast (1) ta mHexaii m > 1.
Toxi icaytors jogatui konctantu Ny € (0,1), ¢1, 3a/1exKHi Jianie BT JaHUX, TaKI, 10 JIJIs
Bcix A € (0, ), Mmaibke st Beix (xg,ty) € Qr i 6yab-saxoro nmmingpa Qre(To,to) C Qr

(Bl wxo / / vu™ P dwdt +

QR o(zo,to)

wu™ A dzdt +
BR ¢xo //

QR o(zo,to)

- 0
( + cilyw,f <xo,t0701R> m) - (4)

HACTYITHa HEPIBHICTHh Ma€ MicIie

U(x'(], to) S C1
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Hosenennst Teopemu (mpuBejieHe y [5]) rpyHTyeTbcs Ha BiIHOBIIHHX MOuMIKAIAX

itepamniitaol Texuiku e Jlxxopmxi [1], meroma BryTpimHbOro Macirabysanus (intrinsic

scaling) /i Benenerro [2], micos apanrarnii rexuiku Kinnesnaiinen - Masu [3] 1o napa6osiaanx

PIBHSIHB, CyMICHO 3 imesmu [4].
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Problems related to the study of the properties of solutions of partial differential equations
have attracted the attention of many authors in recent decades. The main qualitative properties
of solutions of homogeneous linear elliptic equations of the second-order divergent type with
measurable coeflicients without lower-order terms are already known from the results of De
Giorgi, Nash, and Moser. These results are generalized by Serrin, Ladyzhenska and Uraltseva,
Aronson and Serrin, and Trudinger for wide classes of elliptic and parabolic equations with
lower-order terms from the corresponding L?-classes. Analogous results for evolution equations
with p —Laplacian appeared much later.

The first significant transition to the p —Laplace equation with the measure g in the
right-hand side was achieved by Kilpelainen and Maly. They established point estimates of
the solutions in terms of the nonlinear Wolff potential. These results were later extended by
Trudinger and Wang and Laboutin to nonlinear and subelliptic quasilinear equations. Irregularly
elliptic and inhomogeneous parabolic equations without/or with singular lower terms have been
studied for a long time. The first results in this direction were obtained by Fabes, Kenig and
Separioni and Gutierrez for a weighted linear elliptic equation with weight representing A, of
the Mackenhaupt class.

In recent decades, there has been a growing interest in parabolic and elliptic equations
due to their application in modeling nonlinear physical processes occurring in heterogeneous
media. Also, these equations are interesting because a general qualitative theory has not been
constructed for them. Among the researchers who obtained the first significant results, we note
Di Benedetto E., Bogelein V., Ivanov A. V., Duzaar F., Gianazza U., Vespri V..



