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Íåõàé Ω � îáìåæåíà C2 îáëàñòü â RN , N > 2. Ðîçãëÿíåìî ãðàíè÷íó
çàäà÷ó äëÿ íàïiâëiíiéíîãî åëiïòè÷íîãî ðiâíÿííÿ:

−∆u+H(x)uq = 0 in Ω, q > 1, H(x) > 0 ∀u > 0, x ∈ Ω (1)

u = kδa íà ∂Ω, δa � ìiðà Äiðàêà, k > 0, a ∈ ∂Ω. (2)

Âèâ÷à¹òüñÿ ðîçâ'ÿçîê u∞(t, x) ðiâíÿííÿ (1), ÿêèé çàäîâîëüíÿ¹ óìîâi (2) ç
k =∞ ó òàêîìó ñåíñi: u∞(0, x) = 0 ∀x : |x| > 0, limt→0

∫
Rn u∞(t, x)dx =∞.

Ðîçâ'ÿçîê u∞ íàçèâà¹òüñÿ ñèëüíî ñèíãóëÿðíèì ðîçâ'ÿçêîì (very singular
solution).

Ïèòàííÿ iñíóâàííÿ òàêèõ ðîçâ'ÿçêiâ äîñëiäæóâàëîñü áàãàòüìÿ àâòîðà-
ìè, çîêðåìà, H. Brezis, A. Friedman, L.A. Peletier, D. Terman (äëÿ ïàðàáî-
ëi÷íèõ ðiâíÿíü), M. Marcus, L. Veron, A. Gmira, A. Ratto, M. Rigoli (äëÿ
åëiïòè÷íèõ ðiâíÿíü) òîùî.

Ó ðîáîòi [1] îòðèìàíî íàñòóïíèé ðåçóëüòàò.

Òåîðåìà 1. Íåõàé 1 < q < 1 + 2
N−1 i ïîòåíöiàë H(·) çàäîâîëüíÿ¹

íåðiâíiñòü:

0 6 H(x) 6 ch(ρ(x)) in Ω,

äå h(s) = exp
(
−ω(s)

s

)
i íåñïàäíà ôóíêöiÿ ω(·) > 0: ω(s) → 0 ïðè s → 0,

çàäîâîëüíÿ¹ òåõíi÷íié óìîâi:

lim sup
j→∞

µ(2−j+1)µ(2−j)−1 < 1, µ(s) :=
ω(s)

s
.

Òîäi çà óìîâè ∫ 1

0

ω(s)

s
=∞ (3),

ðîçâ'ÿçîê u∞(x) := limk→∞ uk(x) ¹ âåëèêèì ðîçâ'ÿçêîì, òîáòî

lim
x→y

u∞(x) =∞ ∀ y ∈ ∂Ω.
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Òàêèì ÷èíîì äëÿ q ∈ (1, 1+ 2
N−1 ) óìîâà Äiíi (3) ¹ êðèòåði¹ì iñíóâàííÿ

ñèëüíî ñèíãóëÿðíîãî ðîçâ'ÿçêó çàäà÷i (1), (2).

Çàóâàæåííÿ 1. Óìîâà Äiíi ¹ äîñòàòíüîþ óìîâîþ ¹äèíîñòi âåëèêîãî
ðîçâ'ÿçêó ðiâíÿííÿ. Iìîâiðíî, ùî óìîâà Äiíi ¹ òàêîæ i íåîáõiäíîþ óìîâîþ
¹äèíîñòi âåëèêîãî ðîçâ'ÿçêó.
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VERY SINGULAR AND LARGE SOLUTIONS OF

SEMILINEAR ELLIPTIC EQUATIONS

Semilinear elliptic equation with degenerate absorption with singular boundary

value is studied. The criterion for existence of very singular solution of the

problem is obtained.
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