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Ðîçãëÿäà¹òüñÿ ïî÷àòêîâî-êðàéîâà çàäà÷à:

(|u|q−1u)t −∆p u = 0, (t, x) ∈ (0, T )× Ω, p > q > 0, (1)

u(0, x) = u0 â Ω, u0 ∈ Lq+1(Ω), (2)

u(t, x)
∣∣∣
∂Ω

= f(t, x)→∞ ïðè t→ T, (3)

äå ∆p u =
∑n
i=1

(
|∇xu|p−1uxi

)
xi
, T > 0, áóäåìî íàçèâàòè ÷àñîì çàãîñòðåí-

íÿ, Ω � îáìåæåíà çâ'ÿçíà îáëàñòü â Rn (n > 1) ç C2�ãëàäêîþ ìåæåþ ∂Ω.
Îñíîâíîþ îñîáëèâiñòþ çàäà÷i (1)�(3) ¹ çàãîñòðåííÿ (blow-up) ãðàíè÷íî¨
ôóíêöi¨ (f(t, x)→∞ ïðè t→ T ). Õàðàêòåð öüîãî çàãîñòðåííÿ ïðè t→ T
îïèøåìî ôóíêöi¹þ:

F (t) := sup
0<τ<t

∫
Ω

|f(τ, x)|q+1dx+

∫ t

0

∫
Ω

|∇xf(τ, x)|p+1dxdτ+

+

(∫ t

0

(∫
Ω

|f(τ, x)|q+1dx

) 1
q+1

dτ

)q+1

.

(4)

Ó ðîáîòàõ [1] òà [2] çà äîïîìîãîþ ìåòîäó åíåðãåòè÷íèõ îöiíîê áóëî çäî-
áóòî ðåçóëüòàòè ïðè ñòåïåíåâîìó çàãîñòðåííi äëÿ çàäà÷i (1)�(3) çà óìîâ
p = q òà p > q îêðåìî. Îäíàê ïðè ãëèáøîìó äîñëiäæåííi âèÿâèëîñÿ, ùî öi
ðåçóëüòàòè ìîæíà ïðåäñòàâèòè ó âèãëÿäi îäíîãî òâåðäæåííÿ, òèì ñàìèì
óçàãàëüíèòè ìåòîä åíåðãåòè÷íèõ îöiíîê, ðîçãëÿäàþ÷è çàãàëüíèé âèïàäîê
p > q. Öåé âèñíîâîê ¹ âàãîìèì, îñêiëüêè ðiâíÿííÿ (1) ç óìîâàìè p = q òà
p > q ¹ ïðèíöèïîâî ðiçíèìè òà çàçâè÷àé ïîòðåáóþòü ðiçíèõ ïiäõîäiâ äî ¨õ
âèâ÷åííÿ. Òîæ ó ðîáîòi [3] áóëî óçàãàëüíåíî ðåçóëüòàòè òà ïðåäñòàâëåíî
ó òåîðåìi.
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Òåîðåìà 1. Íåõàé u � äîâiëüíèé ñëàáêèé ðîçâ'ÿçîê çàäà÷i (1)�(3).
Íåõàé òàêîæ ãðàíè÷íà ôóíêöiÿ f çàäàíà òàêèì ÷èíîì, ùî õàðàêòåð ¨¨

çàãîñòðåííÿ F , âèçíà÷åíèé ó (4), ìà¹ âèãëÿä:

F (t) = ω0(T − t)−α ∀ t < T, ω0 > 0,
1

p
< α < ᾱ,

ᾱ :=
q + 1

p− q
, ÿêùî p > q, ᾱ :=∞, ÿêùî p = q. (5)

Òîäi iñíó¹ ñòàëà G > 0 i çíà÷åííÿ ŝ > 0, ùî çàëåæèòü ëèøå âiä âiäîìèõ

ïàðàìåòðiâ çàäà÷i, òàêi, ùî äëÿ ðîçâ'ÿçêó u ñïðàâåäëèâà ðiâíîìiðíà çà

t 6 T åíåðãåòè÷íà îöiíêà:∫ t

0

∫
Ω(s)

|∇xu(τ, x)|p+1dxdτ + sup
06τ<t

∫
Ω(s)

|u(τ, x)|q+1dx 6

6 Gω
q+1

q+1−α(p−q)
0 s−ν ∀ t 6 T, ∀ s ∈ (0, ŝ), (6)

äå ν = n(p−q)
q+1−α(p−q) + q+1

q+1−α(p−q) α(p+ 1), Ω(s) := {x ∈ Ω : d(x) > s}, s > 0.

Îöiíêà (6) äîçâîëÿ¹ ïðîñëiäêóâàòè ïåðåõiä âiä âèïàäêó p > q äî p = q.
Ëåãêî áà÷èòè, ùî ðîçâ'ÿçêè ðiâíÿííÿ ïðè p > q øâèäøå çàãîñòðþþòüñÿ
áiëÿ ãðàíèöi, áiëüø òîãî, âîíè "âèáóõàþòü" òà ôîðìóþòü çîíó ñèíãóëÿð-
íîñòi ïðè α = q+1

p−q . Ïðè öüîìó, ÷èì áiëüøå ðiçíèöÿ ìiæ ïàðàìåòðàìè p òà
q, òèì øâèäøå "âèáóõà¹" ðîçâ'ÿçîê.
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BEHAVIOR OF BLOW-UP SOLUTIONS FOR QUASILINEAR

PARABOLIC EQUATIONS

It is studied the behavior of blow-up solutions of quasilinear parabolic equation

in multidimensional domain. The method of energy estimates is improved.
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