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Ó ñòàòòi À.Í. Êî÷óáåÿ [1] áóëî çíàéäåíî ïðàâèé îáåðíåíèé äî îïå-
ðàòîðà äðîáîâîãî äèôåðåíöiþâàííÿ Dα, α > 0. Öå äà¹ çìîãó çâåñòè p-
àäè÷íó çàäà÷ó Êîøi äëÿ ðàäiàëüíèõ ôóíêöié äî iíòåãðàëüíîãî ðiâíÿííÿ,
âëàñòèâîñòi ÿêîãî íàãàäóþòü âëàñòèâîñòi êëàñè÷íèõ ðiâíÿíü Âîëüòåððà.

Ó ðîáîòi [2] áóëî äîñëiäæåíî íåëiíiéíó çàäà÷ó Êîøi

(Dαu)(|t|p) = f(|t|p, u(|t|p)), 0 ̸= t ∈ Qp, u(0) = u0. (1)

Òóò

(Dαφ)(t) =
1− pα

1− p−α−1

∫
Qp

|y|−α−1
p [φ(t− y)− φ(y)] dy. (2)

Çà âiäïîâiäíèõ óìîâ [2], íåëiíiéíå iíòåãðàëüíå ðiâíÿííÿ, ùî âiäïîâiä-
à¹ (1), ¹ a) ëîêàëüíî ðîçâ'ÿçíèì, b) éîãî ðîçâ'ÿçîê ïðîäîâæó¹òüñÿ íà âñi
t ∈ Qp, òà c) ðîçâ'ÿçêè çàäîâîëüíÿþòü çàäà÷ó Êîøi. Îäíàê, ïèòàííÿ ïðî
âëàñòèâîñòi ñèíãóëÿðíèõ àíàëîãiâ òàêèõ ðiâíÿíü çàëèøà¹òüñÿ âiäêðèòèì.

Íåõàé α > 0, γ > 0. Ìè ðîçãëÿäà¹ìî çàäà÷ó

|t|γp(Dαu)(|t|p) = f(|t|p, u(|t|p)), 0 ̸= t ∈ Qp, u(0) = u0. (3)

Ìè ïðèïóñêà¹ìî, ùî ôóíêöiÿ f : pZ × R → R çàäîâîëüíÿ¹ óìîâè

|f(|t|p, x)| ≤ M, |f(|t|p, x)− f(|t|p, y)| ≤ F |x− y|, (4)

äëÿ âñiõ t ∈ Qp, x, y ∈ R i äåÿêèõ ñòàëèõ M,F , íåçàëåæíèõ âiä t, x, y.
Iç çàäà÷åþ (3) ìè ïîâ'ÿçó¹ìî iíòåãðàëüíå ðiâíÿííÿ

u(|t|p) = u0 + Iα
[
| · |−γ

p f(| · |p, u(| · |p))
]
(|t|p), (5)

äå p-àäè÷íèé äðîáîâèé iíòåãðàë âèçíà÷à¹òüñÿ äëÿ ôóíêöi¨ φ ∈ D(Qp) ÿê

(Iαφ)(t) =
1− p−α

1− pα−1

∫
|y|p≤|t|p

(
|t− y|α−1

p − |y|α−1
p

)
φ(y)dy, α ̸= 1,
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(I1φ)(t) =
1− p

p log p

∫
|y|p≤|t|p

(
log |t− y|p − log |y|p

)
φ(y)dy.

Òåîðåìà 1. Íåõàé γ < min(1, α) òà âèêîíóþòüñÿ óìîâè (4). Òîäi
ðiâíÿííÿ (5) ìà¹ ¹äèíèé ëîêàëüíèé ðîçâ'ÿçîê.

Òåîðåìà 2. Íåõàé γ < min(1, α), ôóíêöiÿ f çàäîâîëüíÿ¹ óìîâè (4)
â íàñòóïíîìó âèãëÿäi:

|f(pℓ, x)− f(pℓ, y)| ≤ Fℓ|x− y|, x, y ∈ R, ℓ ∈ Z, (6)

äå 0 < Fℓ < p−αℓ äëÿ ℓ ∈ Z. Òîäi ëîêàëüíèé ðîçâ'ÿçîê ðiâíÿííÿ (5) ìîæå

áóòè ïðîäîâæåíèé äî ãëîáàëüíîãî ðîçâ'ÿçêó, âèçíà÷åíîãî äëÿ âñiõ t ∈ Qp.

Òåîðåìà 3. Çà óìîâ (6) òà

|f(pℓ, x)| ≤ Ap−βℓ, ℓ ≥ 1, ∀x ∈ R, (7)

äå β+γ > α, ðîçâ'ÿçîê ðiâíÿííÿ (5), îòðèìàíèé iòåðàöiéíî ç íàñòóïíèì

ïðîäîâæåííÿì, çàäîâîëüíÿ¹ ðiâíÿííÿ (3).
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RADIAL SOLUTIONS OF PSEUDO-DIFFERENTIAL EQUATIONS

OF p-ADIC ARGUMENT WITH WEAK DEGENERATION

In paper A. N. Kochubei [1] a right inverse to Vladimirov fractional di�erential
operator Dα, α > 0 was found. It turns out that this permits to reduce the p-
adic Cauchy problem for radial functions to an integral equation whose properties
resemble those of classical Volterra equations. We develop further these ideas to
an important class of degenerate pseudo-di�erential equations.We �nd the condi-
tions of local and global solvability for corresponding nonlinear weakly degenerate
equations.
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