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Óçàãàëüíþ¹ìî ïðåäñòàâëåííÿ Ïóàññîíà íà âèïàäîê ðiâíÿííÿ
ïîðèñòîãî ñåðåäîâèùà ç âàãîþ

v (x)ut − div (w (x)um−1∇u) = f(x, t) , u ⩾ 0 , m > 1 (1)

Ðîçãëÿäà¹ìî ðiâíÿííÿ (1), ââàæàþ÷è, ùî Ω − îáìåæåíà îáëàñòü â Rn,
n ≥ 2, 0 < T < +∞, ΩT = Ω × (0, T ). Áóäåìî òàêîæ ââàæàòè, ùî
f ∈ L1(ΩT ), à âàãîâi êîåôiöi¹íòè v, w ≥ 0 íàëåæàòü äî âiäïîâiäíèõ êëàñiâ
v ∈ A∞, w ∈ A2. Íàãàäà¹ìî òóò, ùî w íàëåæèòü äî êëàñó Ìàêêåíõàóïòà
Ap , 1 < p < ∞, ÿêùî w(x) ≥ 0 äëÿ ìàéæå âñiõ x ∈ Rn òà iñíó¹ ñòàëà
Kp,w > 0 òàêà, ùî

w(B)

|B|

(
1

|B|

∫
B

w− 1
p−1 (x) dx

)p−1

= Kp,w < +∞, äå w(B) =

∫
B

w dx ,

äëÿ âñiõ êóëü B ⊂ Rn.
Îäíå ç íàøèõ ïðèïóùåíü � öå ñïiââiäíîøåííÿ ìiæ v òà w. Òîáòî

ââåäåìî ôóíêöiþ, ÿêà ïîâ'ÿçó¹ öi ôóíêöi¨. Ôiêñó¹ìî y ∈ Ω òà R òàê, ùî

B8R(y) ⊂ Ω i ïîêëàäåìî ψy(r) := r2 v(Br(y))w(Br(y))
, 0 < r ≤ R.

Îñíîâíèé ðåçóëüòàò, îòðèìàíèé äëÿ ðîçâ'ÿçêiâ (1) ìiñòèòüñÿ ó
íàñòóïíié òåîðåìi (äîâåäåííÿ íàâåäåíî ó [4]).

Òåîðåìà 1. Íåõàé ñòðóêòóðíi óìîâè ðiâíÿíÿ çàäîâîëüíÿþòüñÿ
äåÿêèìè äîäàòíèìè ñòàëèìè (äåòàëüíiøå [4]). Òîäi, äëÿ äîâiëüíîãî
íåâiä'¹ìíîãî ñëàáêîãî ðîçâ'ÿçêó u ðiâíÿííÿ (1) iñíóþòü çàëåæíi
ëèøå âiä âõiäíèõ äàíèõ äîäàòíi ñòàëi λ0 ∈ (0, 1), c1, òàêi, ùî äëÿ âñiõ
λ ∈ (0, λ0), ìàéæå äëÿ âñiõ (x0, t0) ∈ ΩT i áóäü-ÿêîãî öèëiíäðà
QR,θ(x0, t0) ⊂ ΩT íàñòóïíà íåðiâíiñòü ìà¹ ìiñöå

u(x0, t0) ≤ c1

 1

v(BR(x0))ψx0(R)

∫∫
QR,θ(x0,t0)

vum+λdxdt


1

1+λ

+
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+ c1

 1

w(BR(x0))ψx0
(R)

∫∫
QR,θ(x0,t0)

wum+λdxdt


1

1+λ

+

+ c1

(
ψx0(R)

θ

) 1
m−1

+ c1Iv,w,f

(
x0, t0, c1R,

θ

ψx0
(R)

)
,

äå âàãîâèé ïîòåíöiàë Ðiññà âèçíà÷à¹òüñÿ ÿê

Iv,w,f (x0, t0, R, θ) :=

R∫
0

1

v(Bρ(x0))

∫∫
Qρ,θψx0 (ρ)(x0,t0)

|f(x, t)|dxdtdρ
ρ
.

Òóò, äëÿ (x0, t0) ∈ ΩT , òà äëÿ áóäü-ÿêèõ ρ, θ > 0 âèçíà÷à¹ìî
Qρ,θψx0 (ρ)(x0, t0) := Bρ(x0)× (t0 − θψx0(ρ), t0).

Äîâåäåííÿ òåîðåìè  ðóíòó¹òüñÿ íà âiäïîâiäíèõ ìîäèôiêàöiÿõ
ìåòîäà âíóòðiøíüîãî ìàñøòàáóâàííÿ (intrinsic scaling) Äi Áåíåäåòòî [1],
ïiñëÿ àäàïòàöi¨ òåõíiêè Êiëïåëàéíåí - Ìàëè [2] äî ïàðàáîëi÷íèõ ðiâíÿíü
ñóìiñíî ç iäåÿìè [3].
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POINTWISE UPPER ESTIMATE FOR SOLUTIONS TO

WEIGHTED POROUS MEDIUM AND FAST DIFFUSION

EQUATIONS

An upper pointwise estimate of the solutions of a parabolic equation of porous

medium with weight coe�cients from Mackenhîupt classes and with a singular

lower-order term is established.
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