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Îáåðíåíà çàäà÷à ç íåâiäîìîþ ïðàâîþ ÷àñòèíîþ ó ïiâëiíiéíîìó

äèôóçiéíî-õâèëüîâîìó ðiâíÿííi ç äðîáîâîþ ïîõiäíîþ ïðè iíòåãðàëüíié çà

÷àñîì óìîâi

Âèâ÷à¹ìî îáåðíåíó êðàéîâó çàäà÷ó âèçíà÷åííÿ çàëåæíî¨ âiä ïðîñòîðîâèõ çìiííèõ êîì-

ïîíåíòè ïðàâî¨ ÷àñòèíè ïiâëiíiéíîãî äèôóçiéíî-õâèëüîâîãî ðiâíÿííÿ ç äðîáîâîþ ïîõiäíîþ

çà ÷àñîì. Çíàõîäèìî äîñòàòíi óìîâè ëîêàëüíî¨ çà ÷àñîì ¹äèíîñòi ðîçâ'ÿçêó ïðè iíòåãðàëü-

íié çà ÷àñîì äîäàòêîâié óìîâi

1

T

∫ T

0

u(x, t)η1(t)dt = Φ1(x), x ∈ Ω ⊂ Rn,

äå u � íåâiäîìèé ðîçâ'ÿçîê ïåðøî¨ êðàéîâî¨ çàäà÷i äëÿ òàêîãî ðiâíÿííÿ, η1 i Φ1 � çàäàíi

ôóíêöi¨. Âèêîðèñòîâó¹ìî ìåòîä ôóíêöi¨ Ãðiíà.
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íåíà çàäà÷à, iíòåãðàëüíà çà ÷àñîì óìîâà.
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Âñòóï

Îáåðíåíi çàäà÷i äëÿ ðiâíÿíü iç äðîáîâèìè ïîõiäíèìè âèíèêàþòü ó ðiçíèõ ãàëóçÿõ íà-

óêè i òåõíiêè. Íàéáiëüøå ðîáiò ïî îáåðíåíèõ çàäà÷àõ äëÿ ðiâíÿíü iç äðîáîâèìè ïîõiäíè-

ìè çà ÷àñîì, ÿê i äëÿ ðiâíÿíü iç ÷àñòèííèìè ïîõiäíèìè öiëèõ ïîðÿäêiâ ïðèñâÿ÷åíî çàäà-

÷àì iç íåâiäîìèìè ïðàâèìè ÷àñòèíàìè ó ðiâíÿííÿõ (äèâ., íàïðèêëàä, [1,4,6,15,16,19�21]

i áiáëiîãðàôiþ). Âèêîðèñòîâóþòü ðiçíi äîäàòêîâi óìîâè (óìîâè ïåðåâèçíà÷åííÿ). Ó öié

ïðàöi, âèêîðèñòîâóþ÷è iíòåãðàëüíó çà ÷àñîì óìîâó ïåðåâèçíà÷åííÿ, âèâ÷à¹ìî îáåðíå-

íó çàäà÷ó çíàõîäæåííÿ çàëåæíî¨ âiä ïðîñòîðîâèõ çìiííèõ ôóíêöi¨ ó ïðàâié ÷àñòèíi

ïiâëiíiéíîãî äèôóçiéíî-õâèëüîâîãî ðiâíÿííÿ ç äðîáîâîþ ïîõiäíîþ Êàïóòî-Äæðáàøÿ-

íà-Íåðñåñÿíà (ðåãóëÿðèçîâàíîþ ïîõiäíîþ äðîáîâîãî ïîðÿäêó).

Çàóâàæèìî, ùî ç âèêîðèñòàííÿì iíòåãðàëüíî¨ çà ÷àñîì óìîâè ïåðåâèçíà÷åííÿ ó ði-

çíèõ ôóíêöiéíèõ ïðîñòîðàõ îäåðæàíi äîñòàòíi óìîâè îäíîçíà÷íî¨ ðîçâ'ÿçíîñòi äåÿêèõ
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îáåðíåíèõ çàäà÷ äëÿ ëiíiéíîãî ðiâíÿííÿ äðîáîâî¨ äèôóçi¨: ó [8, 9] ç íåâiäîìèì, çàëåæ-

íèì âiä ÷àñó, ìíîæíèêîì ó ïðàâié ÷àñòèíi ðiâíÿííÿ, ó [3] � ç íåâiäîìèì ìîëîäøèì

êîåôiöi¹íòîì, ó [10] � ç íåâiäîìèìè ïî÷àòêîâèìè äàíèìè ðîçâ'ÿçêó.

Äîñòàòíi óìîâè ¹äèíîñòi ðîçâ'ÿçêó îáåðíåíî¨ êðàéîâî¨ çàäà÷i äëÿ ïiâëiíiéíîãî ðiâ-

íÿííÿ äðîáîâî¨ äèôóçi¨ ç íåâiäîìèì ìíîæíèêîì, ùî çàëåæèòü âiä ÷àñó, çíàéäåíî â [11]

ïðè iíòåãðàëüíié çà ïðîñòîðîâèìè çìiííèìè óìîâi ïåðåâèçíà÷åííÿ. Òàêîæ ïðè òàêîãî

âèãëÿäó äîäàòêîâié óìîâi â [12] îäåðæàíî äîñòàòíi óìîâè îäíîçíà÷íî¨ ðîçâ'ÿçíîñòi îáåð-

íåíî¨ çàäà÷i ç íåâiäîìèì ìîëîäøèì, çàëåæíèì âiä ÷àñó, êîåôiöi¹íòîì äëÿ ïiâëiíiéíîãî

òåëåãðàôíîãî ðiâíÿííÿ.

Ó öié ïðàöi çíàõîäèìî äîñòàòíi óìîâè ¹äèíîñòi ðîçâ'ÿçêó (u, g) îáåðíåíî¨ çàäà÷i

Dα
t u−∆u = g(x)F0(x, t, u), (x, t) ∈ Ω× (0, T ] := Q, (1)

u(x, t) = 0, (x, t) ∈ ∂Ω× [0, T ] := ∂Q, (2)

u(x, 0) = F1(x), ut(x, 0) = F2(x), x ∈ Ω̄, (3)

1

T

∫ T

0

u(x, t)η1(t)dt = Φ1(x), x ∈ Ω̄ (4)

äå Dα
t u � ðåãóëÿðèçîâàíà ïîõiäíà ïîðÿäêó α ∈ (1, 2), Ω � îáìåæåíà îáëàñòü â Rn, n ∈ N

ç ìåæåþ ∂Ω êëàñó C1+γ, γ ∈ (0, 1), F0, F1, F2, Φ1, η1 � çàäàíi ôóíêöi¨.

Âèêîðèñòîâó¹ìî ìåòîä ôóíêöi¨ Ãðiíà [2, 13,17,18,20].

1 Îñíîâíi ïîçíà÷åííÿ, îçíà÷åííÿ i äîïîìiæíi ðåçóëüòàòè

×åðåç f ∗ g ïîçíà÷à¹ìî çãîðòêó ôóíêöié f i g, âèêîðèñòîâó¹ìî ôóíêöiþ

fλ(t) =

{
θ(t)tλ−1

Γ(λ)
, λ > 0

fλ(t) = f ′1+λ(t), λ ≤ 0
,

äå Γ(t) � ãàìà-ôóíêöiÿ, θ(t) � îäèíè÷íà ôóíêöiÿ Õåâiñàéäà. Çàóâàæèìî, ùî

fλ ∗ fµ = fλ+µ,

ïîõiäíà Ðiìàíà-Ëióâiëÿ v(α)(t) ïîðÿäêó α > 0 âèçíà÷à¹òüñÿ ôîðìóëîþ

v(α)(t) = f−α(t) ∗ v(t),

ðåãóëÿðèçîâàíà ïîõiäíà äðîáîâîãî ïîðÿäêó α ïðè m− 1 < α < m, m ∈ N âèçíà÷à¹òüñÿ

ôîðìóëîþ

Dαv(t) =
1

Γ(m− α)

t∫
0

(t− τ)m−α−1v(m)(τ)dτ,

i òîäi

Dαv(t) = v(α)(t)−
m−1∑
j=0

fj+1−α(t)v(j)(0).
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Íåõàé Cm+γ(Ω) (Cm+γ(Q), Cm+γ(Q × R)) � ïðîñòið ôóíêöié iç Cm(Ω) (âiäïîâiäíî ç

Cm(Q), Cm(Q × R)), ïîõiäíi ïîðÿäêiâ m ÿêèõ çàäîâîëüíÿþòü óìîâó Ãåëüäåðà ç ïîêàç-

íèêîì γ ∈ (0, 1) (âiäïîâiäíî, çà ïðîñòîðîâèìè çìiííèìè äëÿ êîæíîãî t ∈ (0, T ]),

C2,α(Q) = {v ∈ C(Q) : ∆u, Dα
t v ∈ C(Q)}, C2,α(Q̄) = C2,α(Q) ∩ C(Q̄).

Îçíà÷åííÿ 1. Ïàðà ôóíêöié (u, g) ∈ C2,α(Q̄)×C(Ω̄), ùî çàäîâîëüíÿ¹ ðiâíÿííÿ (1) â Q

i óìîâè (2)-(4), íàçèâà¹òüñÿ êëàñè÷íèì ðîçâ'ÿçêîì çàäà÷i (1)-(4).

Ç îçíà÷åííÿ îäåðæó¹ìî íåîáõiäíiñòü óìîâ ïîãîäæåííÿ äàíèõ çàäà÷i

Fj|∂Ω = 0, j = 1, 2, Φ1|∂Ω = 0.

Ïîçíà÷à¹ìî (Lregv)(x, t) = Dα
t v(x, t)−∆v(x, t), (x, t) ∈ Q, v ∈ C2,α(Q).

Îçíà÷åííÿ 2. Âåêòîð-ôóíêöiÿ (G0(x, t, y, τ), G1(x, t, y), G2(x, t, y)) íàçèâà¹òüñÿ âåêòîð-

ôóíêöi¹þ Ãðiíà çàäà÷i

(Lregu)(x, t) = g0(x, t), (x, t) ∈ Q, (5)

u|∂Ω×[0,T ] = 0, u(x, 0) = g1(x), ut(x, 0) = g2(x), x ∈ Ω, (6)

ÿêùî ïðè äîñòàòíüî ðåãóëÿðíèõ g0, g1, g2 ôóíêöiÿ

u(x, t) =

t∫
0

dτ

∫
Ω

G0(x, t, y, τ)g0(y, τ)dy +
2∑
j=1

∫
Ω

Gj(x, t, y)gj(y)dy, (x, t) ∈ Q (7)

¹ êëàñè÷íèì (iç C2,α(Q̄)) ðîçâ'ÿçêîì çàäà÷i (5), (6).

Âiäîìî (íàïðèêëàä [7, 13, 14, 17, 18]), ùî âåêòîð-ôóíêöiÿ Ãðiíà çàäà÷i (5)�(6) iñíó¹.

Çãiäíî ç [7],

|Dκ
xG0(x, t, y, τ)| ≤ Ct−α

n+|κ|
2

+α−1e−c(|x|t
−α2 )

2
2−α

Ψn+|κ|−2(|x|t−
α
2 ),

äå Ψk(z) =


1, k < 0

1 + |ln|z||, k = 0

|z|−k, k > 0

ïðè |z| < 1, Ψk(z) = Ψk(1) ïðè |z| > 1, i ïîäiáíi

îöiíêè ïðàâèëüíi äëÿ iíøèõ êîìïîíåíò âåêòîð-ôóíêöi¨ Ãðiíà.

Òóò i äàëi c0, Ci (i ∈ Z+) � äîäàòíi ñòàëi.

Òàêîæ çãiäíî ç [2, 7], ôóíêöi¨ Gj çàäîâîëüíÿþòü óìîâó Ãåëüäåðà

|G0(x+ ∆x, t+ ∆t, y, τ)−G0(x, t, y, τ)| ≤ A0(x, t, y, τ)[|∆x|+ |∆t|α/2]γ,

|Gj(x+ ∆x, t+ ∆t, y)−Gj(x, t, y, τ)| ≤ Aj(x, t, y)[|∆x|+ |∆t|α/2]γ, j = 1, 2

∀(x, t), (x+ ∆x, t+ ∆t) ∈ Q̄, (y, τ) ∈ Q̄,

äå íåâiä'¹ìíi ôóíêöi¨ Aj ìàþòü òàêîãî æ âèãëÿäó îöiíêè, ÿê Gj, j = 0, 1, 2. Ïîäiáíi

îöiíêè ïðàâèëüíi i äëÿ ïîõiäíèõ âåêòîð-ôóíêöi¨ Ãðiíà.
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Ç ðåçóëüòàòiâ [2, 7, 13] âèïëèâà¹, ùî ïðè îáìåæåíèõ g0 ∈ Cγ(Q), gj ∈ Cγ(Ω), j = 1, 2

iñíó¹ ¹äèíèé ðîçâ'ÿçîê u ∈ C2,α(Q̄) çàäà÷i (5)�(6). Âií âèçíà÷åíèé ôîðìóëîþ (7).

Ó [5] ïðè n = 2 òà n = 3 çíàéäåíî äîñòàòíi óìîâè ðîçâ'ÿçíîñòi ïåðøî¨ êðàéîâî¨ çàäà÷i

äëÿ ïiâëiíiéíîãî ðiâíÿííÿ äðîáîâî¨ äèôóçi¨ ç ïðàâîþ ÷àñòèíîþ f(u) ïðè f ∈ C1(R),

f(0) = 0 i |f ′(u)| ≤ C|u|b−1 äëÿ äåÿêèõ b > 1.

Ïåðåõîäèìî äî îáåðíåíî¨ çàäà÷i (1)�(4).

2 �äèíiñòü ðîçâ'ÿçêó îáåðíåíî¨ çàäà÷i

Òåîðåìà 1. Íåõàé α ∈ (1, 2), η1 ∈ C2[0, T ], η1(T ) = η′1(T ) = 0, F0 ∈ C1+γ(Q × R) i

îáìåæåíà,

Pv(x, T ) :=
1

T

T∫
0

F0(x, t, v)η1(t)dt 6= 0 ∀x ∈ Ω̄, T > 0, v ∈ R, (8)

|F0(x, t, v)

Pv(x, T )
| ≤ B(T ) ∀(x, t) ∈ Q, v ∈ R (9)

i B(T ) îáìåæåíà àáî ôóíêöiÿ TαB(T ) ìîíîòîííî íåñïàäíà. Òîäi ðîçâ'ÿçîê (u, g) ∈
C2,α(Q̄)× C(Ω̄) çàäà÷i (1)-(4) ¹äèíèé ïðè äåÿêîìó T > 0.

Äîâåäåííÿ. Íåõàé (u1, g1), (u2, g2) ∈ C2,α(Q̄) × C(Ω̄) � äâà ðîçâ'ÿçêè çàäà÷i (1)-(4).

Ïîçíà÷àþ÷è u = u1 − u2, g = g1 − g2, îäåðæèìî ðiâíÿííÿ

Dα
t u−∆u = g1(x)F0(x, t, u1)− g2(x)F0(x, t, u2).

Çà ëåìîþ Àäàìàðà

F0(x, t, u1)− F0(x, t, u2) = F01(x, t)u

ç âiäîìîþ, çàëåæíîþ âiä u1, u2, ôóíêöi¹þ F01 ∈ Cγ(Q) i îáìåæåíîþ.

Ïîïåðåäí¹ ðiâíÿííÿ íàáóâà¹ âèãëÿäó

Dα
t u−∆u = g2(x)F01(x, t)u+ g(x)F0(x, t, u1(x, t)), (x, t) ∈ Q. (10)

Ç óìîâ (2) i (3) îäåðæó¹ìî

u|∂Ω×[0,T ] = 0, u(x, 0) = 0, ut(x, 0) = 0 x ∈ Ω̄, (11)

à ç óìîâè (4)
T∫

0

u(x, t)η1(t)dt = 0, x ∈ Ω̄. (12)

Çàóâàæèìî, ùî çà óìîâè (12)

T∫
0

∆u(x, t)η1(t)dt = ∆

T∫
0

u(x, t)η1(t)dt = 0,
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à çà ïðèïóùåíü ùîäî η1, âðàõîâóþ÷è (11), äëÿ âñiõ x ∈ Ω̄ ìàòèìåìî

T∫
0

Dα
t u(x, t)η1(t)dt =

T∫
0

[f2−α(t) ∗ utt(x, t)]η1(t)dt =

T∫
0

( t∫
0

f2−α(t− s)uss(x, s)ds
)
η1(t)dt

=

T∫
0

uss(x, s)
( T∫
s

f2−α(t− s)η1(t)dt
)
ds =

T∫
0

uss(x, s)
( T−s∫

0

f2−α(τ)η1(τ + s)dτ
)
ds

= −
T∫

0

us(x, s)
( T−s∫

0

f2−α(τ)η′1(τ + s)dτ
)
ds = −

T∫
0

us(x, s)
( T∫
s

f2−α(t− s)η′1(t)dt
)
ds

=

T∫
0

u(x, t)(f2−α∗̂η
′′

1 )(t)dt.

Òóò ïîçíà÷åíî (f2−α∗̂η
′′
1 )(t) =

T∫
t

f2−α(s− t)η′′1 (s)ds.

Çà ïðèïóùåíü òåîðåìè, âðàõîâóþ÷è âëàñòèâîñòi ôóíêöi¨ G0 i ðåçóëüòàòè [2], îäåð-

æó¹ìî, ùî u ¹ ðîçâ'ÿçêîì êðàéîâî¨ çàäà÷i (10), (11) òîäi é òiëüêè òîäi, êîëè âîíà çàäî-

âîëüíÿ¹ ó C(Q̄) iíòåãðàëüíå ðiâíÿííÿ

u(x, t) =

t∫
0

dτ

∫
Ω

G0(x, t, y, τ)
[
g2(y)F01(y, τ)u(y, τ)

+g(y)F0(y, τ, u1(y, τ))
]
dy, (x, t) ∈ Ω̄.

(13)

Çàñòîñîâóþ÷è äî îáîõ ÷àñòèí ðiâíÿííÿ (10) óìîâó ïåðåâèçíà÷åííÿ (12), îäåðæó¹ìî

T∫
0

u(x, t)(f2−α∗̂η
′′

1 )(t)dt

= g(x)

T∫
0

F0(x, t, u1(x, t))η1(t)dt+ g2(x)

T∫
0

F01(x, t)u(x, t)η1(t)dt, x ∈ Ω̄.

Çâiäñè, âðàõîâóþ÷è ïðèïóùåííÿ (8) i ïîçíà÷àþ÷è Pu1(x, T ) = P1(x, T ), çíàõîäèìî

íåâiäîìó ôóíêöiþ

g(x) =
1

TP1(x, T )

T∫
0

u(x, t)
[
f2−α(t)∗̂η′′1 (t)− g2(x)F01(x, t)η1(t)

]
dt, x ∈ Ω̄. (14)
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Ïiäñòàâëÿþ÷è çíàéäåíèé âèðàç äëÿ g(x) (÷åðåç u) â (13), îäåðæó¹ìî

u(x, t) =

t∫
0

dτ

∫
Ω

G0(x, t, y, τ)g2(y)F01(y, τ)u(y, τ)dy

+

t∫
0

dτ

∫
Ω

G0(x, t, y, τ)
F0(y, τ, u1(y, τ))

TP1(y, T )
dy

T∫
0

[
(f2−α∗̂η

′′

1 )(s)

−g2(y)F01(y, s)η1(s)
]
u(y, s)ds, (x, t) ∈ Q̄,

ùî åêâiâàëåíòíî ðiâíÿííþ

u(x, t) =

T∫
0

ds

∫
Ω

{
θ(t− s)G0(x, t, y, s)g2(y)F01(y, s)

+

t∫
0

G0(x, t, y, τ)
[
(f2−α∗̂η

′′

1 )(s)

−g2(y)F01(y, s)η1(s)
]F0(y, τ, u1(y, τ))

TP1(y, T )
dτ
}
u(y, s)dy, (x, t) ∈ Q.

Öå ëiíiéíå îäíîðiäíå iíòåãðàëüíå ðiâíÿííÿ Ôðåäãîëüìà äðóãîãî ðîäó

u(x, t) =

T∫
0

ds

∫
Ω

K1(x, t, y, s)u(y, s)dy, (x, t) ∈ Q̄ (15)

ç ÿäðîì

K1(x, t, y, s) = θ(t− s)G0(x, t, y, s)g2(y)F01(y, s)

+

t∫
0

G0(x, t, y, τ)
[
(f2−α∗̂η

′′

1 )(s)− g2(y)F01(y, s)η1(s)
]F0(y, τ, u1(y, τ))

TP1(y, T )
dτ.

Òóò g2(y)F01(y, s) i (f2−α∗̂η
′′
1 )(s)− g2(y)F01(y, s)η1(s) � âiäîìi íåïåðåðâíi é îáìå-

æåíi â Q̄ ïåâíîþ ñòàëîþ M > 0 ôóíêöi¨.

Çíàéäåìî îöiíêó ÿäðà K1(x, t, y, s), âèêîðèñòîâóþ÷è íàâåäåíi âèùå îöiíêè ôóíêöi¨
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G0(x, t, y, τ). Ïðè n ≥ 3 ìà¹ìî

|K1(x, t, y, s)| ≤M
[
|G0(x, t, y, s)|+ B(T )

T

t∫
0

|G0(x, t, y, τ)|dτ
]
,

∫
Ω

|K1(x, t, y, s)|dy ≤MC0

{
θ(t− s)

[ ∫
y∈Ω: |y−x|2<(t−s)α

|x− y|2−n

t− s
e−c0

(
|x−y|2
(t−s)α

) 1
2−α

dy

+

∫
y∈Ω: |y−x|2>(t−s)α

(t− τ)
α(2−n)

2
−1e−c0

(
|x−y|2
(t−τ)α

) 1
2−α

dy
]

+
B(T )

T

t∫
0

[ ∫
y∈Ω: |y−x|2<(t−τ)α

|x− y|2−n

t− τ
e−c0

(
|x−y|2
(t−τ)α

) 1
2−α

dy

+

∫
y∈Ω: |y−x|2>(t−τ)α

(t− τ)
α(2−n)

2
−1e−c0

(
|x−y|2
(t−τ)α

) 1
2−α

dy
]
dτ
}

≤ C1

{
θ(t− s)

[
(t− s)α−1

1∫
0

ze−c0z
2

2−α
dz + (t− s)α−1

∞∫
1

zn−1e−c0z
2

2−α
dz
]

+
B(T )

T

t∫
0

[
(t− τ)α−1

1∫
0

ze−c0z
2

2−α
dz + (t− τ)α−1

∞∫
1

zn−1e−c0z
2

2−α
dz
]dτ
T

}
≤ C2

[
θ(t− s)(t− s)α−1 +B(T )

tα

T

]
,

T∫
0

ds

∫
Ω

|K1(x, t, y, s)|dy ≤ C3

[ t∫
0

(t− s)α−1ds+B(T )tα
]
≤ C3 max{ 1

α
,B(T )}Tα,

i ïîäiáíî ó âèïàäêó n = 1, 2.

Îòîæ, ÿäðî K1(x, t, y, s) ëiíiéíîãî îäíîðiäíîãî iíòåãðàëüíîãî ðiâíÿííÿ Ôðåäãîëüìà

(15) iíòåãðîâíå, i ïðè äîñòàòíüî ìàëèõ T > 0 iñíó¹ ¹äèíèé éîãî ðîçâ'ÿçîê u(x, t) = 0,

(x, t) ∈ Q̄ ó ïðîñòîði C(Q̄). Òîäi ç (14) îäåðæó¹ìî g(t) = 0, t ∈ [0, T ].

Òàêîæ

|K1(x+ ∆x, t+ ∆t, y, τ)−K1(x, t, y, τ)| ≤M |G0(x+ ∆x, t+ ∆t, y, τ)−G0(x, t, y, τ)|

+
MB(T )

T

t∫
0

|G0(x+ ∆x, t+ ∆t, y, τ)−G0(x, t, y, τ)|dτ

≤MA0(x, t, y, τ)[|∆x|+ |∆t|α/2]γ +
MB(T )

T

t∫
0

A0(x, t, y, τ)dτ [|∆x|+ |∆t|α/2]γ

≤MA01(x, t, y, τ)[|∆x|+ |∆t|α/2]γ,
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äå A01(x, t, y, τ) = A0(x, t, y, τ) + B(T )
T

t∫
0

A0(x, t, y, τ)dτ , à òîìó ìà¹ òàêîãî æ âèãëÿäó

îöiíêè, ÿê G0(x, t, y, τ). Ïîäiáíî îäåðæó¹ìî, ùî é ïîõiäíi ÿäðà K1(x, t, y, τ) çàäîâîëüíÿ-

þòü óìîâó Ãåëüäåðà.

Âðàõîâóþ÷è ðåçóëüòàòè [2], îäåðæó¹ìî, ùî êîæíèé íåïåðåðâíèé â Q̄ ðîçâ'ÿçîê iíòå-

ãðàëüíîãî ðiâíÿííÿ (15) (ó íàøîìó âèïàäêó òðèâiàëüíèé) ¹ ðîçâ'ÿçêîì iç C2,α(Q̄) çàäà÷i

(10), (11). Î÷åâèäíî, âií çàäîâîëüíÿ¹ óìîâó ïåðåâèçíà÷åííÿ (12).

2

Âèñíîâêè

Çíàéäåíî äîñòàòíi óìîâè ëîêàëüíî¨ çà ÷àñîì ¹äèíîñòi êëàñè÷íîãî ðîçâ'ÿçêó îáåð-

íåíî¨ êðàéîâî¨ çàäà÷i âiäíîâëåííÿ çàëåæíîãî âiä ïðîñòîðîâèõ çìiííèõ íåïåðåðâíîãî

ìíîæíèêà ó ïðàâié ÷àñòèíi ïiâëiíiéíîãî äèôóçiéíî-õâèëüîâîãî ðiâíÿííÿ ç äðîáîâîþ

ïîõiäíîþ çà ÷àñîì ïðè iíòåãðàëüíié çà ÷àñîì óìîâi ïåðåâèçíà÷åííÿ.

Îäåðæàíèé ðåçóëüòàò ïîøèðþ¹òüñÿ íà âèïàäîê çàãàëüíiøîãî ðiâíÿííÿ ç åëiïòè÷íèì

äèôåðåíöiàëüíèì âèðàçîì, ùî ìà¹ äîñòàòíüî ãëàäêi, çàëåæíi âiä ïðîñòîðîâèõ çìiííèõ

êîåôiöi¹íòè.
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Lopushanska H.P. Inverse source problem for a semilinear fractional di�usion-wave equation

under a time-integral condition, Bukovinian Math. Journal. 10, 2 (2022), 156�164.

We study the inverse boundary value problem on determining a space-dependent component

in the right-hand side of semilinear time fractional di�usion-wave equation. We �nd su�cient

conditions for a time-local uniqueness of the solution under the time-integral additional condi-

tion
1

T

∫ T

0

u(x, t)η1(t)dt = Φ1(x), x ∈ Ω ⊂ Rn

where u is the unknown solution of the �rst boundary value problem for such equation, η1 and

Φ1 are the given functions. We use the method of the Green's function.


