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Ëüâiâñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Iâàíà Ôðàíêà

ÏÐÎ ÂÈÇÍÀ×ÅÍÍß ÍÅÂIÄÎÌÎÃÎ ÊÎÅÔIÖI�ÍÒÀ ÏÐÈ ÏÎÕIÄÍIÉ ÇÀ
×ÀÑÎÌ Ó ÏÀÐÀÁÎËI×ÍÎÌÓ ÐIÂÍßÍÍI

Çíàéäåíî óìîâè iñíóâàííÿ òà ¹äèíîñòi ðîçâ'ÿçêó îáåðíåíî¨ çàäà÷i äëÿ îäíîâèìiðíîãî
ïàðàáîëi÷íîãî ðiâíÿííÿ ç íåâiäîìèì êîåôiöi¹íòîì ïðè ïîõiäíié çà ÷àñîì ó âèïàäêó íåëî-
êàëüíî¨ óìîâè ïåðåâèçíà÷åííÿ.

We found conditions for the existence and uniqueness of a solution to the inverse problem for
one-dimensional parabolic equation with an unknown coe�cient at the time-derivative in the case
of nonlocal overdetermination condition.

Âñòóï òà ôîðìóëþâàííÿ çàäà÷i
Ó äàíié ðîáîòi äîñëiäæó¹òüñÿ çàäà-

÷à âèçíà÷åííÿ íåâiäîìîãî êîåôiöi¹íòà ïðè
ïîõiäíié çà ÷àñîì â îäíîâèìiðíîìó ïà-
ðàáîëi÷íîìó ðiâíÿííi ç íåëîêàëüíîþ äî-
äàòêîâîþ óìîâîþ. Çà äîïîìîãîþ òåîðåìè
Øàóäåðà ïðî íåðóõîìó òî÷êó öiëêîì íåïå-
ðåðâíîãî îïåðàòîðà îäåðæàíî óìîâè iñíóâà-
ííÿ ðîçâ'ÿçêó çàäà÷i. Ç âðàõóâàííÿì âëàñòè-
âîñòåé iíòåãðàëüíèõ ðiâíÿíü Âîëüòåððà äðó-
ãîãî ðîäó âñòàíîâëåíî ¹äèíiñòü ðîçâ'ÿçêó.

Ñåðåä äîñëiäæåíèõ îáåðíåíèõ çàäà÷ iäåí-
òèôiêàöi¨ êîåôiöi¹íòà ïðè ïîõiäíié çà ÷àñîì
çàçíà÷èìî ðîáîòó Ïðèë¹ïêà Î.I. òà Êîñòi-
íà Î.Á [1], â ÿêié ðîçãëÿíóòî çàäà÷ó äëÿ n-
âèìiðíîãî ïàðàáîëi÷íîãî ðiâíÿííÿ ç íåâiäî-
ìèì êîåôiöi¹íòîì, ùî çàëåæèòü âiä ïðîñòî-
ðîâî¨ çìiííî¨, òà íåëîêàëüíîþ iíòåãðàëüíîþ
óìîâîþ ïåðåâèçíà÷åííÿ. Çàäà÷à âèçíà÷åí-
íÿ äâîõ íåâiäîìèõ êîåôiöi¹íòiâ òåïëîïðîâiä-
íîñòi òà òåïëî¹ìíîñòi â îäíîðiäíîìó ðiâ-
íÿííi òåïëîïðîâiäíîñòi ç ëîêàëüíèìè óìî-
âàìè ïåðåâèçíà÷åííÿ äîñëiäæåíà â [2]. Ó
ñòàòòi [3] áóëî ðîçãëÿíóòî àíàëîãi÷íó äî äî-
ñëiäæåíî¨ â öié ñòàòòi çàäà÷ó ó âèïàäêó ðiâ-
íÿííÿ òåïëîïðîâiäíîñòi.

Â îáëàñòi QT =(0, h)×(0, T ) ðîçãëÿäà¹ìî
ðiâíÿííÿ

c(t)ut =a(x, t)uxx+b(x, t)ux+

+d(x, t)u+f(x, t) (1)

ç íåâiäîìèì êîåôiöi¹íòîì c(t) > 0, t ∈ [0, T ],

ïî÷àòêîâîþ òà êðàéîâèìè óìîâàìè

u(x, 0)=ϕ(x), x∈ [0, h], (2)
u(0, t)=µ1(t), u(h, t)=µ2(t), t∈ [0, T ] (3)

òà óìîâîþ ïåðåâèçíà÷åííÿ

ν1(t)ux(0, t)+ν2(t)ux(h, t)=µ3(t), t∈ [0, T ]. (4)

Iñíóâàííÿ ðîçâ'ÿçêó

Òåîðåìà 1. Íåõàé âèêîíóþòüñÿ óìîâè:
(A1) a ∈H1+γ,0(QT ), b, d, f ∈Hγ,0(QT ),

ϕ∈H2+γ[0, h], µi∈C1[0, T ], i=1, 2,
µ3, νi ∈ C[0, T ], i = 1, 2;

(A2) ϕ′′(x) > 0, x ∈ [0, h], a(x, t) > 0, (x, t) ∈
QT , ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)µ

′
2(t) > 0,

ν1(t)b(h, t)>0, ν2(t)b(0, t)>0,
b(0, t)b(h, t)µ3(t)+ν1(t)b(h, t)d(0, t)µ1(t)+
ν2(t)b(0, t)d(h, t)µ2(t)+ν1(t)b(h, t)f(0, t)+
+ν2(t)b(0, t)f(h, t) > 0, t ∈ [0, T ];

(A3) ϕ(0)=µ1(0), ϕ(h)=µ2(0),
ν1(0)ϕ′(0)+ν2(0)ϕ′(h)=µ3(0),
Dϕ′′(0)+d(0, 0)µ1(0)+f(0, 0)=
µ′1(0)

µ′2(0)

(
ϕ′′(h)+d(h, 0)µ2(0)+f(h, 0)

)
.

Òîäi ìîæíà âêàçàòè òàêå ÷èñëî T0,
0 < T0 6 T , ùî ðîçâ'ÿçîê (c, u) ∈ C[0, T0]×
C2,1(QT0

), c(t) > 0, t ∈ [0, T0] çàäà÷i (1)�(4)
iñíó¹.

Äîâåäåííÿ. Äëÿ äîâåäåííÿ iñíóâàííÿ ðîç-
â'ÿçêó âèêîðèñòà¹ìî òåîðåìó Øàóäåðà ïðî
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íåðóõîìó òî÷êó êîìïàêòíîãî îïåðàòîðà.
Ñïî÷àòêó çâåäåìî çàäà÷ó (1)�(4) äî iíòå-
ãðàëüíîãî ðiâíÿííÿ âiäíîñíî íåâiäîìî¨ ôóí-
êöi¨ c. Äëÿ öüîãî ïîêëàäåìî x = 0 i x = h â
(1):

c(t)µ′1(t)=a(0, t)uxx(0, t)+b(0, t)ux(0, t)+

+d(0, t)µ1(t)+f(0, t),

c(t)µ′2(t)=a(h, t)uxx(h, t)+b(h, t)ux(h, t)+

+d(h, t)µ2(t)+f(h, t).

Òîäi, ïîìíîæèâøè îáèäâi ðiâíîñòi íà ν1(t)×
b(h, t) i ν2(t)b(0, t) âiäïîâiäíî, äîäàâøè i âè-
êîðèñòàâøè (4), îòðèìà¹ìî

c(t)=
(
a(0, t)ν1(t)b(h, t)uxx(0, t)+a(h, t)×

× ν2(t)b(0, t)uxx(h, t)+b(0, t)b(h, t)µ3(t)+

+ν1(t)b(h, t)d(0, t)µ1(t)+ν2(t)b(0, t)d(h, t)×
× µ2(t)+ν1(t)b(h, t)f(0, t)+ν2(t)b(0, t)×
× f(h, t)

)(
ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)×

× µ′2(t)
)−1

. (5)

Øëÿõîì çàìiíè Du(x, t)=v(x, t)+ϕ(x)+
+µ1(t)−µ1(0)+x

h
(µ2(t)−µ2(0)−µ1(t)+µ1(0)) çâå-

äåìî çàäà÷ó (1)�(3) äî çàäà÷i ç îäíîðiäíèìè
ïî÷àòêîâîþ òà êðàéîâèìè óìîâàìè:

c(t)vt =a(x, t)vxx+b(x, t)vx+ d(x, t)v−c(t)×
×

(
µ′1(t)+

x

h
(µ′2(t)−µ′1(t))

)
+f̃(x, t),

v(x, 0) = 0, v(0, t) = 0, v(h, t) = 0. (6)

Òóò
f̃(x, t) = a(x, t)ϕ′′(x)+b(x, t)

(
ϕ′(x)+ 1

h
×

× (µ2(t)−µ2(0)−µ1(t)+µ1(0))
)
+ d(x, t)×

× (
ϕ(x)+µ1(t)−µ1(0)+x

h
(µ2(t)−µ2(0)−µ1(t)+

+µ1(0))
)
+f(x, t).

Â ïðèïóùåííi, ùî ôóíêöiÿ c(t) � âiäî-
ìà, âèêîðèñòîâóþ÷è ôóíêöiþ Ãðiíà [4]
G̃1(x, t, ξ, τ), äëÿ ðiâíÿííÿ

c(t)zt = a(x, t)zxx + b(x, t)zx + d(x, t)z,

çàïèøåìî ðîçâ'ÿçîê çàäà÷i (6):

v(x, t)=

∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ) G̃1(x, t, ξ, τ)dξ−

−
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

ξ

h
(µ′2(τ)−µ′1(τ))

)×

× G̃1(x, t, ξ, τ)dξ.

Ïîâåðòàþ÷èñü äî çìiííî¨ u, ïðèõîäèìî äî
çîáðàæåííÿ

u(x, t) =

∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ)G̃1(x, t, ξ, τ)dξ−

−
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

ξ

h
(µ′2(τ)−µ′1(τ))

)×

× G̃1(x, t, ξ, τ)dξ+ϕ(x)+µ1(t)−µ1(0)+

+
x

h
(µ2(t)−µ2(0)−µ1(t)+µ1(0)),

çâiäêè

uxx(x, t)=ϕ′′(x)+

∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ)×

× G̃1xx(x, t, ξ, τ)dξ−
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

+
ξ

h

(
µ′2(τ)−µ′1(τ)

))
G̃1xx(x, t, ξ, τ)dξ. (7)

Ïiäñòàâèâøè (7) â (5), îòðèìà¹ìî

c(t)=

(
a(0, t)ν1(t)b(h, t)

(
ϕ′′(0)+

∫ t

0

dτ

c(τ)
×

×
∫ h

0

f̃(ξ, τ) G̃1xx(0, t, ξ, τ)dξ−
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

+
ξ

h

(
µ′2(τ)−µ′1(τ)

))
G̃1xx(0, t, ξ, τ)dξ

)
+

+a(h, t)ν2(t)b(0, t)

(
ϕ′′(h)+

∫ t

0

dτ

c(τ)
×

×
∫ h

0

f̃(ξ, τ)G̃1xx(h, t, ξ, τ)dξ−
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

+
ξ

h

(
µ′2(τ)−µ′1(τ)

))
G̃1xx(h, t, ξ, τ)dξ

)
+

+b(0, t)b(h, t)µ3(t)+ν1(t)b(h, t)d(0, t)µ1(t)+

+ν2(t)b(0, t)d(h, t)µ2(t)+ν1(t)b(h, t)f(0, t)+

+ν2(t)b(0, t)f(h, t)

)
(ν1(t)b(h, t)µ′1(t)+

+ν2(t)b(0, t)µ
′
2(t))

−1, t ∈ [0, T ]. (8)

Îòæå, ìè çâåëè çàäà÷ó (1)�(4) äî iíòåãðà-
ëüíîãî ðiâíÿííÿ (8) âiäíîñíî íåâiäîìî¨ c.
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Âñòàíîâèìî àïðiîðíi îöiíêè ðîçâ'ÿçêó
öüîãî ðiâíÿííÿ. Çíàéäåìî îöiíêó c çíèçó.
Îñêiëüêè â âèðàçi (7) âñi äîäàíêè, îêðiì ïåð-
øîãî, ïðÿìóþòü äî íóëÿ ïðè t→ 0, òî iñíó¹
òàêèé ïðîìiæîê [0, T0], 0 < T0 6 T , íà ÿêîìó

ϕ′′(x)>−
∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ) G̃1xx(x, t, ξ, τ)dξ+

+

∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

ξ

h
(µ′2(τ)−µ′1(τ))

)×

× G̃1xx(x, t, ξ, τ)dξ,

òîäi ç óìîâ (A2) îòðèìà¹ìî
a(0, t)ν1(t)b(h, t)uxx(0, t)+a(h, t)ν2(t)b(0, t)×
× uxx(h, t)>0, t ∈ [0, T0].

Çâiäñè, âðàõîâóþ÷è (8) òà çðîáëåíi ïðèïó-
ùåííÿ, ïðèéäåìî äî îöiíêè

c(t)>A0 >0, t ∈ [0, T0]. (9)

Ïîêàæåìî, ùî ôóíêöi¨ G̃i(x, t, ξ, τ), i =
1, 2, ìîæóòü áóòè ïîáóäîâàíi ìåòîäîì Ëåâi
[4]:

G̃i(x, t, ξ, τ) = G0i(x, t, ξ, τ)+

+

t∫

τ

∫ h

0

G0i(x, t, η, σ)Φi(η, σ, ξ, τ)dη dσ, (10)

äå

G0i(x, t, ξ, τ)=
1

2
√

π(θ(t, ξ)−θ(τ, ξ))
×

×
+∞∑

n=−∞

(
exp

(
− (x−ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

)
+

+ (−1)i exp
(
− (x+ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

))
,

θ(t, ξ)=

t∫

0

a(ξ, τ)

c(τ)
dτ, i=1, 2,

i ôóíêöi¨ Φi(x, t, ξ, τ) ¹ ðîçâ'ÿçêàìè ðiâíÿííÿ

Φi(x, t, ξ, τ)=−LG0i(x, t, ξ, τ)−
∫ t

τ

dσ×

×
∫ h

0

LG0i(x, t, η, σ)Φi(η, σ, ξ, τ)dη, (11)

ïðè÷îìó, âèïàäîê i = 1 âiäïîâiäà¹ ïåðøié
êðàéîâié çàäà÷i, a âèïàäîê i = 2 � äðóãié
êðàéîâié çàäà÷i.

Çàóâàæèìî, ùî ôóíêöi¨ G0i(x, t, ξ, τ) ïðè
ôiêñîâàíèõ (ξ, τ), 0 < ξ < h, 0 < τ < t < T ¹ â
QT ðîçâ'ÿçêàìè ðiâíÿííÿ

c(t)G0it(x, t, ξ, τ) = a(ξ, t)G0ixx(x, t, ξ, τ),

0 <ξ< h, 0 < τ < t < T.

Âèçíà÷èìî îïåðàòîð:

Lz = zt− a(x, t)

c(t)
zxx− b(x, t)

c(t)
zx− d(x, t)

c(t)
z.

Ôóíêöi¨ G̃i, âèçíà÷åíi ðiâíiñòþ (10), äå
Φi(x, t, ξ, τ) � ðîçâ'ÿçêè ðiâíÿííÿ (11), çàäî-
âîëüíÿþòü ðiâíÿííÿ Lz = 0 â îáëàñòi QT ïðè
ôiêñîâàíèõ (ξ, τ) : 0<ξ<h, 0<τ < t<T.

Âñòàíîâèìî iñíóâàííÿ ðîçâ'ÿçêó ðiâ-
íÿííÿ (11) ïðè êîæíîìó i = 1, 2 àíàëîãi÷íî
äî [4]. Äëÿ öüîãî ñïî÷àòêó îöiíèìî

LG0i(x, t, ξ, τ)=
1

c(t)

(
(a(ξ, t)−a(x, t))×

×G0ixx(x, t, ξ, τ)−b(x, t)G0ix(x, t, ξ, τ)−
−d(x, t)G0i(x, t, ξ, τ)

)
.

Íåõàé a0 =min
QT

a(x, t), a1 =max
QT

a(x, t),

θ0(t)=
∫ t

0
dτ

c(τ)
i

S(x, t, ξ, τ)=
1

2
√

2πa1(θ0(t)−θ0(τ))
×

×
+∞∑

n=−∞

(
exp

(
− (x−ξ+2nh)2

8a1(θ0(t)−θ0(τ))

)
+

+exp
(
− (x+ξ+2nh)2

8a1(θ0(t)−θ0(τ))

))
.

Îñêiëüêè
0 < a0θ0(t) 6 θ(t, ξ) 6 a1θ0(t),

òî
G0i(x, t, ξ, τ)6C1S(x, t, ξ, τ), i = 1, 2. (12)
Âèêîðèñòà¹ìî íåðiâíiñòü
zp exp(−qz2) 6 Cp,q < ∞, (13)

∀z ∈ [0,∞), p > 0, q > 0,
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äëÿ îöiíêè

|G0ix(x, t, ξ, τ)|6 C2S(x, t, ξ, τ)√
θ0(t)−θ0(τ)

. (14)

Ðîçãëÿíåìî ïåðøèé äîäàíîê ç LG0i:

|(a(ξ, t)−a(x, t))G0ixx(x, t, ξ, τ)|6
6C3|x−ξ|γ|G0ixx(x, t, ξ, τ)|.

Âðàõîâóþ÷è òå, ùî |x− ξ| 6 |x− ξ + 2nh| i
|x−ξ|6 |x+ξ+ 2nh| ïðè n > 1, çàñòîñîâóþ÷è
íåðiâíiñòü (13), îòðèìà¹ìî

|x−ξ|γ
(θ(t, ξ)−θ(τ, ξ))γ/2

|G0ixx(x, t, ξ, τ)|6

6 C4√
(θ(t, ξ)−θ(τ, ξ))3

×

×
∞∑

n=−∞

(
exp

(
− (x−ξ+2nh)2

8(θ(t, ξ)−θ(τ, ξ))

)
+

+exp
(
− (x+ξ+2nh)2

8(θ(t, ξ)−θ(τ, ξ))

))
,

çâiäêè, âèêîðèñòîâóþ÷è (12) i (14), ïðèéäå-
ìî äî îöiíêè

|LG0i(x, t, ξ, τ)| 6
(

C5

(θ0(t)−θ0(τ))1−γ/2
+

+
C6√

θ0(t)−θ0(τ)
+C7

)
1

c(t)
S(x, t, ξ, τ)6

6 C8S(x, t, ξ, τ)

c(t)(θ0(t)−θ0(τ))1−γ
2

. (15)

Ëåãêî áà÷èòè, ùî S(x, t, ξ, τ) ¹ ôóíêöi¹þ
Ãðiíà äðóãî¨ êðàéîâî¨ çàäà÷i äëÿ ðiâíÿííÿ

c(t)ut =2a1uxx, (x, t) ∈ QT . (16)

Ëåãêî ïåðåêîíàòèñü, ùî
∫ h

0

S(x, t, ξ, τ)dξ=1. (17)

Äiéñíî, ÿêùî çàïèñàòè çîáðàæåííÿ ðîç-
â'ÿçêó çàäà÷i äëÿ ðiâíÿííÿ (16) ç óìîâàìè

u(x, 0)=1, 0 6 x6h,

ux(0, t)=ux(h, t)=0, 06 t 6T, (18)

îòðèìà¹ìî ïîòðiáíèé ðåçóëüòàò. Ç (17) ïðè-
õîäèìî äî ðiâíîñòi
∫ h

0

∫ h

0
S(x, t, η, σ)S(η, σ, ξ, τ)dηdσ = 1

àáî
∫ h

0

(
h∫
0

S(x, t, η, σ)S(η, σ, ξ, τ)dη

)
dσ=1.

Çâiäñè, çà ¹äèíiñòþ ðîçâ'ÿçêó çàäà÷i (16),
(18) ìà¹ìî
∫ h

0

S(x, t, η, σ)S(η, σ, ξ, τ)dη=S(x, t, ξ, τ).(19)

Âðàõîâóþ÷è îòðèìàíó ðiâíiñòü òà îöiíêó
(15), âñòàíîâèìî iñíóâàííÿ ðîçâ'ÿçêó ðiâíÿ-
ííÿ (11), ÿêèé ïîáóäó¹ìî ìåòîäîì iòåðàöié
[5]

Φi(x, t, ξ, τ) =
∞∑

m=1

(LG0i)m(x, t, ξ, τ), (20)

äå (LG0i)m(x, t, ξ, τ) � ïîâòîðíi ÿäðà, ùî âè-
çíà÷àþòüñÿ ôîðìóëàìè

(LG0i)1(x, t, ξ, τ)=−LG0i(x, t, ξ, τ),

(LG0i)m+1(x, t, ξ, τ)= −
t∫

τ

dσ×

×
h∫

0

LG0i(x, t, η, σ)(LG0i)m(η, σ, ξ, τ)dη,

i=1, 2, m=1, 2, . . . .

Äëÿ öüîãî ïðîâåäåìî îöiíêè ïîâòîðíèõ
ÿäåð. Äëÿ (LG0i)2, âðàõîâóþ÷è (15) i (19),
îòðèìà¹ìî

|(LG0i)2(x, t, ξ, τ)|=
∣∣∣∣∣

t∫

τ

∫ h

0

LG0i(x, t, η, σ)×

× LG0i(η, σ, ξ, τ)dηdσ

∣∣∣∣∣6
C2

8

c(t)
×

×
t∫

τ

dσ

c(σ) ((θ0(t)−θ0(σ))(θ0(σ)−θ0(τ)))1−γ
2

×
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×
∫ h

0

S(x, t, η, σ)S(η, σ, ξ, τ)dη=
C2

8

c(t)
×

×
t∫

τ

S(x, t, ξ, τ)dσ

c(σ)(θ0(t)−θ0(σ))1− γ
2 (θ0(σ)−θ0(τ))1− γ

2

.

Çâiäñè, çðîáèâøè çàìiíó

z =
θ0(σ)−θ0(τ)

θ0(t)−θ0(τ)
, (21)

îòðèìà¹ìî

|(LG0i)2(x, t, ξ, τ)| 6 C2
8S(x, t, ξ, τ)

c(t)(θ0(t)−θ0(τ))1−γ
×

×
1∫

0

dz

z1− γ
2 (1−z)1−γ

2

=
C2

8B(γ
2
, γ

2
)

c(t)(θ0(t)−θ0(τ))1−γ
×

× S(x, t, ξ, τ). (22)

Îöiíþþ÷è àíàëîãi÷íî íàñòóïíå ÿäðî, ìà¹ìî

|(LG0i)3(x, t, ξ, τ)| 6 C3
8B(γ

2
, γ

2
)B(γ

2
, γ)

c(t)(θ0(t)−θ0(τ))1−3γ
2

×

× S(x, t, ξ, τ). (23)

Ç (15), (22), (23) áà÷èìî, ùî ïðè îöiíþâàííi
êîæíîãî íàñòóïíîãî ÿäðà îñîáëèâiñòü çíà-
ìåííèêà ùîðàçó çìåíøó¹òüñÿ íà Dγ

2
, òîìó

ìîæíà çðîáèòè âèñíîâîê ïðî iñíóâàííÿ òà-
êîãî íîìåðà m0 > 0, ùî

|(LG0i)m0(x, t, ξ, τ)| 6 C9

c(t)
S(x, t, ξ, τ).

Òîäi äëÿ ïîâòîðíèõ ÿäåð, íîìåð ÿêèõ ïåðå-

âèùó¹ m0, ñïðàâäæó¹òüñÿ îöiíêà:

|(LG0i)m0+1(x, t, ξ, τ)|6
∣∣∣∣∣

t∫

τ

dσ×

×
∫ h

0

LG0i(x, t, η, σ)(LG0i)m0(η, σ, ξ, τ)dη

∣∣∣∣∣ 6

6 C8C9S(x, t, ξ, τ)

c(t)

t∫

τ

dσ

c(σ)(θ0(t)−θ0(σ))1− γ
2

=

=
2C8C9

γc(t)
(θ0(t)−θ0(τ))

γ
2 S(x, t, ξ, τ),

|(LG0i)m0+2(x, t, ξ, τ)|6 2C2
8C9

γc(t)
×

× (θ0(t)−θ0(τ))γS(x, t, ξ, τ)B
(γ

2
, 1+

γ

2

)
.

Çâiäñè çà ìåòîäîì ìàòåìàòè÷íî¨ iíäóêöi¨ ìà-
¹ìî

|(LG0i)m0+n(x, t, ξ, τ)|6 2Cn
8 C9

γc(t)
(θ0(t)−

−θ0(τ))nγS(x, t, ξ, τ)
n∏

k=1

B
(γ

2
, 1+(k − 1)

γ

2

)
,

n ∈ N.

Ñêîðèñòàâøèñü çîáðàæåííÿì áåòà-ôóíêöi¨
÷åðåç ãàììà-ôóíêöiþ Γ(α), îòðèìà¹ìî
n∏

k=1

B
(

γ
2
, 1+(k − 1)γ

2

)
=

Γ( γ
2
)n

Γ(1+nγ
2

)
, òîìó

|(LG0i)m0+n(x, t, ξ, τ)|6 2C9

γc(t)
×

×

(
C8(θ0(t)−θ0(τ))

γ
2 Γ(γ

2
)
)n

Γ(1 + nγ
2

)
S(x, t, ξ, τ).

Îòæå, ç âðàõóâàííÿì (20) òà çáiæíîñòi ðÿäó
âèãëÿäó

∞∑
m=1

xm

Γ(m α
2
)
ìà¹ìî

D|Φi(x, t, ξ, τ)|6
6 C10

c(t)(θ0(t)−θ0(τ))1− γ
2

S(x, t, ξ, τ), (24)

i=1, 2, 0 6 x, ξ 6 h, 0 6 τ < t 6 T.
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Àíàëîãi÷íî äî [5] âñòàíîâëþ¹òüñÿ, ùî äëÿ
0 6 x, ξ 6 h, 0 6 τ < t 6 T òà äîâiëüíîãî
β, 0 < β < γ, ôóíêöi¨ Φi(x, t, ξ, τ), i = 1, 2,
çàäîâîëüíÿþòü óìîâó Ãåëüäåðà ïî x ç ïîêà-
çíèêîì β.

Ëåãêî ïåðåâiðèòè, âèõîäÿ÷è ç (10) òà âëà-
ñòèâîñòåé ôóíêöié G0i(x, t, ξ, τ), i = 1, 2, ùî
G̃i(x, t, ξ, τ) çàäîâîëüíÿþòü îäíîðiäíi óìîâè
Äiðiõëå (ïðè i = 1) òà Íåéìàíà (i = 2).

Îòæå, ìè âñòàíîâèëè iñíóâàííÿ ôóíêöi¨
Ãðiíà ïåðøî¨ òà äðóãî¨ êðàéîâèõ çàäà÷ äëÿ
ðiâíÿííÿ Lz = 0, ÿêà ìîæå áóòè ïîäàíà ó
âèãëÿäi (10).

Çíàéäåìî îöiíêó ôóíêöi¨ G̃1x(x, t, ξ, τ),
âðàõîâóþ÷è (14), (24) òà (19):

|G̃1x(x, t, ξ, τ)|6 |G01x(x, t, ξ, τ)|+
∣∣∣∣

t∫

τ

dσ×

×
∫ h

0

G01(x, t, η, σ)Φi(η, σ, ξ, τ)dη

∣∣∣∣6

6 C2√
θ0(t)−θ0(τ)

S(x, t, ξ, τ)+C11

t∫

τ

dσ×

×
∫ h

0

S(x, t, η, σ)S(x, σ, ξ, τ)

c(σ)
√

θ0(t)−θ0(σ)(θ0(σ)−θ0(τ))1− γ
2

×

× dη=S(x, t, ξ, τ)

(
C2√

θ0(t)−θ0(τ)
+C11×

×
t∫

τ

dσ

c(σ)
√

θ0(t)−θ0(σ)(θ0(σ)−θ0(τ))1− γ
2

)
.

Çðîáèâøè çàìiíó çìiííèõ (21) â iíòåãðàëi

t∫

τ

dσ

c(σ)
√

θ0(t)−θ0(σ)(θ0(σ)−θ0(τ))1− γ
2

=

=(θ0(t)−θ0(τ))
γ−1

2

1∫

0

dz

z1− γ
2 (1− z)1/2

=

=
B

(
1
2
, γ

2

)

(θ0(t)−θ0(τ))
1−γ

2

,

îòðèìà¹ìî

|G̃1x(x, t, ξ, τ)|6 S(x, t, ξ, τ)

(
C2√

θ0(t)−θ0(τ)
+

+
C12

(θ0(t)−θ0(τ))
1−γ

2

)
6 C13S(x, t, ξ, τ)√

θ0(t)−θ0(τ)
.

Àíàëîãi÷íî

|G̃1xx(x, t, ξ, τ)|6S(x, t, ξ, τ)×

×
(

C14

θ0(t)−θ0(τ)
+C15×

×
t∫

τ

(θ0(σ)−θ0(τ))
γ
2
−1

c(σ)(θ0(t)−θ0(σ))
dσ

)
=

=

(
C14

θ0(t)−θ0(τ)
+

C16B
(
2, γ

2

)

(θ0(t)−θ0(τ))1− γ
2

)
×

× S(x, t, ξ, τ)6 C17

θ0(t)−θ0(τ)
S(x, t, ξ, τ).

Ðîçãëÿíåìî iíòåãðàë
∫ h

0
G̃1xx(x, t, ξ, τ)×

f̃(ξ, τ)dξ dτ, ÿêèé ìà¹ òàêó æ îñîáëèâiñòü, ÿê
i

I(x, t, τ)=

∫ h

0

f̃(ξ, τ)G01xx(x, t, ξ, τ)dξ=

=

∫ h

0

(f̃(ξ, τ)−f̃(x, τ))G01xx(x, t, ξ, τ)dξ+

+f̃(x, τ)

∫ h

0

G01xx(x, t, ξ, τ)dξ.

Áåçïîñåðåäíiì îá÷èñëåííÿì îòðèìà¹ìî

G01x(x, t, ξ, τ)=−G02ξ(x, t, ξ, τ)+

+R1(x, t, ξ, τ), (25)
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äå

R1(x, t, ξ, τ)= − (θξ(t, ξ)− θξ(τ, ξ))

4
√

π(θ(t, ξ)−θ(τ, ξ))3
×

×
+∞∑

n=−∞

(
exp

(
− (x−ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

)
+

+exp

(
− (x+ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

))
+

+
(θξ(t, ξ)−θξ(τ, ξ))

8
√

π(θ(t, ξ)−θ(τ, ξ))5

+∞∑
n=−∞

(
(x−ξ+

+2nh)2 exp

(
− (x−ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

)
+

+ (x+ξ+2nh)2 exp

(
− (x+ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

))
.

Ïðîäèôåðåíöiþâàâøè ñïiââiäíîøåííÿ (25)
ïî x òà ïðîiíòåãðóâàâøè îòðèìàíèé âèðàç
ïî ξ, ìà¹ìî

∫ h

0

G01xx(x, t, ξ, τ)dξ=−
∫ h

0

G02ξx(x, t, ξ, τ)×

× dξ+

∫ h

0

R1x(x, t, ξ, τ)dξ= G02x(x, t, 0, τ)−

−G02x(x, t, h, τ)+

∫ h

0

R1x(x, t, ξ, τ)dξ,

äå

R1x(x, t, ξ, τ)=
3(θξ(t, ξ)− θξ(τ, ξ))

8
√

π(θ(t, ξ)−θ(τ, ξ))5
×

×
+∞∑

n=−∞

(
(x−ξ+2nh)×

× exp

(
− (x−ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

)
+(x+ξ+2nh)×

× exp

(
− (x+ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

))
−

− θξ(t, ξ)− θξ(τ, ξ)

16
√

π(θ(t, ξ)−θ(τ, ξ))7

+∞∑
n=−∞

(
(x−ξ+

+2nh)3 exp

(
− (x−ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

)
+

+ (x+ξ+2nh)3 exp

(
− (x+ξ+2nh)2

4(θ(t, ξ)−θ(τ, ξ))

))
.

Òîäi, âèêîðèñòîâóþ÷è íåðiâíiñòü (13), îòðè-
ìà¹ìî

∣∣∣∣
∫ h

0

G01xx(0, t, ξ, τ)dξ

∣∣∣∣6

6
∫ h

0

|R1x(0, t, ξ, τ)|dξ 6 C18√
θ0(t)− θ0(τ)

.

Îñêiëüêè ôóíêöiÿ f̃ ∈ Hγ,0(QT ), òî âèêîðè-
ñòîâóþ÷è îöiíêó G01xx(x, t, ξ, τ), ìàòèìåìî

|I(0, t, τ)|6
∫ h

0

ξγ|G01xx(0, t, ξ, τ)|dξ+

+
C19√

θ0(t)−θ0(τ)
6 C20

(θ0(t)−θ0(τ))1−γ/2
+

+
C19√

θ0(t)−θ0(τ)
6 C21

(θ0(t)−θ0(τ))1−γ/2
.

Â ðåçóëüòàòi ïðèéäåìî äî îöiíêè
∣∣∣∣
∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ)G̃1xx(0, t, ξ, τ)dξ

∣∣∣∣6

6
∣∣∣∣
∫ t

0

dτ

c(τ)

∫ h

0

f̃(ξ, τ) G01xx(0, t, ξ, τ)dξ

∣∣∣∣6 C21×

×
∫ t

0

dτ

c(τ)(θ0(t)−θ0(τ))1− γ
2

6C22θ
γ/2
0 (t)6C23

i
∣∣∣∣
∫ t

0

dτ

∫ h

0

(
µ′1(τ)+

ξ

h
(µ′2(τ)−µ′1(τ))

)×

× G̃1xx(0, t, ξ, τ)dξ

∣∣∣∣6C24

∫ t

0

dτ

(θ0(t)−θ0(τ))1−γ
2

.

Àíàëîãi÷íèé ðåçóëüòàò îòðèìó¹òüñÿ ïðè îöi-
íþâàííi

∫ t

0
dτ

c(τ)

∫ h

0
f̃(ξ, τ)G̃1xx(h, t, ξ, τ)dξ òà∫ t

0
dτ

∫ h

0

(
µ′1(τ)+ ξ

h
(µ′2(τ)−µ′1(τ))

)×
× G̃1xx(h, t, ξ, τ)dξ. Òîäi ç (8) ìà¹ìî

c(t) 6 C25+C26

∫ t

0

dτ

(θ(t)−θ(τ))1− γ
2

.
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Çâiäñè, ïîçíà÷èâøè cmax = max
t∈[0,T ]

c(t), ïðè-
éäåìî äî íåðiâíîñòi

cmax 6 C25 + C27

√
cγ
max,

àáî

y2 6 C25 + C27y
γ,

çâiäêè

y2 − C27y
γ 6 C25. (26)

Òóò y ≡ √
cmax, 0 < γ < 1. Ðîçâ'ÿçàâøè (26),

îòðèìà¹ìî y 6 C28, çâiäêè

c(t) 6 A1 < ∞, t ∈ [0, T0].

Ïîçíà÷èìî ÷åðåç N = {c ∈ C[0, T0] :
0<A0 6c(t)6A1}. Çàïèøåìî ðiâíÿííÿ (8) â
îïåðàòîðíîìó âèãëÿäi

ω = Pω,

äå îïåðàòîð P, âèçíà÷åíèé ïðàâîþ ÷àñòèíîþ
(8), ïåðåâîäèòü ìíîæèíó N â ñåáå.

Âñòàíîâèìî êîìïàêòíiñòü îïåðàòîðà P .
Ðîçãëÿíåìî ∀c ∈ N òà ôóíêöi¨ f1 ∈ Hγ,0(QT )
îïåðàòîð âèãëÿäó:

(P0c)(t) =

∫ t

0

dτ

c(τ)

∫ h

0

f1(ξ, τ) G̃1xx(0, t, ξ, τ)dξ.

Îñêiëüêè ôóíêöiÿ
∫ h

0
f1(ξ, τ)G̃1xx(x, t, ξ, τ)dξ

ìà¹ òàêó æ îñîáëèâiñòü ÿê i
∫ h

0
f1(ξ, τ)×

×G01xx(x, t, ξ, τ)dξ, òîìó êîìïàêòíiñòü äî-
ñòàòíüî âñòàíîâèòè äëÿ âèïàäêó îïåðàòîðà

(P1c)(t) =

∫ t

0

dτ

c(τ)

∫ h

0

f1(ξ, τ)G01xx(0, t, ξ, τ)dξ.

Ïîêàæåìî, ùî ìíîæèíà P1N ¹ êîìïà-
êòíà. Ç âñòàíîâëåíèõ îöiíîê ìà¹ìî

|(P1c)(t)|6C29

√
t+C30t

γ
2 6C29

√
T +C30T

γ
2 .

Îòæå, ìíîæèíà P1N � ðiâíîìiðíî îáìåæå-
íà. Âñòàíîâèìî îäíîñòàéíó íåïåðåðâíiñòü
öi¹¨ ìíîæèíè. Äëÿ çàäàíîãî ε > 0 ðîçãëÿíå-
ìî ðiçíèöþ

∆ = |(P1c)(t2)−(P1c)(t1)|

ç äîâiëüíèìè t1, t2 ∈ [0, T ], t1 6= t2. ßêùî
ti 6 t0 (i = 1, 2), òî, çà ðàõóíîê âèáîðó t0,
îòðèìà¹ìî

∆ 6 |(P1c)(t2)|+|(P1c)(t1)| < ε

2
+

ε

2
.

ßêùî ti > t0 (i=1, 2), i íåõàé t1 < t2, òîäi

∆=

∣∣∣∣
t2∫

0

dτ

∫ h

0

f1(ξ, τ)

c(τ)
G01xx(0, t2, ξ, τ)dξ−

−
t1∫

0

dτ

∫ h

0

f1(ξ, τ)

c(τ)
G01xx(0, t1, ξ, τ)dξ

∣∣∣∣ 6

6
∣∣∣∣

t2∫

t1

dτ

c(τ)

∫ h

0

f1(ξ, τ)G01xx(0, t2, ξ, τ)dξ

∣∣∣∣+

+

∣∣∣∣
t1∫

0

dτ

c(τ)

∫ h

0

f1(ξ, τ) (G01xx(0, t2, ξ, τ)−

−G01xx(0, t1, ξ, τ))dξ

∣∣∣∣≡∆1+∆2.

Âðàõîâóþ÷è âñòàíîâëåíi ðàíiøå îöiíêè, ìà-
¹ìî

∆1 6C31

t2∫

t1

dτ

c(τ)(θ(t2)−θ(τ))1−γ/2
6

6C32(θ(t2)−θ(t1))
γ/2.

Òîäi iñíó¹ òàêå δ1 > 0, ùî ïðè t2− t1 < δ1

îòðèìà¹ìî ∆1 < ε
2
.

Ðîçãëÿíåìî

∆2 =
1

4
√

π

∣∣∣∣
t1∫

0

dτ

c(τ)

∫ h

0

f1(ξ, τ)×

×
+∞∑

n=−∞
(ξ+2nh)2

(
− 1√

(θ(t2, ξ)−θ(τ, ξ))5
×

× exp
(
− (ξ+2nh)2

4(θ(t2, ξ)−θ(τ, ξ))

)
+

+
1√

(θ(t1, ξ)−θ(τ, ξ))5
×

× exp
(
− (ξ+2nh)2

4(θ(t1, ξ)−θ(τ, ξ))

))
dξ

∣∣∣∣.
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Ôóíêöiÿ θ(t, ξ) � ìîíîòîííî çðîñòàþ÷à ïî
çìiííié t, òîìó äî íå¨ iñíó¹ îáåðíåíà
θ−1(σ, ξ). Çðîáèâøè çàìiíó σ = θ(t1, ξ)−
θ(τ, ξ) â ∆2 òà îöiíèâøè îòðèìàíèé âèðàç,
ìàòèìåìî

∆2 6C33

a1t1
A0∫

0

dσ

∫ h

0

+∞∑
n=−∞

(ξ+2nh)2×

×
∣∣∣∣
(
− 1√

(θ(t2, ξ)−θ(t1, ξ)+σ)5
×

× exp
(
− (ξ+2nh)2

4(θ(t2, ξ)−θ(t1, ξ)+σ)

)
+

+
1√
σ5

exp
(
−(ξ+2nh)2

4σ

))∣∣∣∣dξ. (27)

Äëÿ çàäàíîãî ε > 0 ìè ìîæåìî âèáðàòè òàêå
t0 > 0, ùî

t0∫

0

dσ

∫ h

0

+∞∑
n=−∞

(ξ+2nh)2

√
σ5

×

× exp
(
−(ξ+2nh)2

4σ

)
dξ<

ε

4
.

Òîäi ïðè a1t1
A0

6 t0 ìàòèìåìî ∆2 < ε
2
. ßêùî

æ a1t1
A0

> t0, òî, ðîçáèâøè iíòåãðàë â (27) íà
ñóìó äâîõ âiä 0 äî t0 i âiä t0 äî a1t1

A0
, îòðèìà-

¹ìî

∆2 6 ε

4
+ C33

∫ h

0

dξ

a1t1
A0∫

t0

dσ×

×
θ(t2,ξ)−θ(t1,ξ)+σ∫

σ

∞∑
n=−∞

(ξ + 2nh)2×

×
∣∣∣∣

∂

∂z

(
− 1√

z5
exp

(
−(ξ+2nh)2

4z

)∣∣∣∣dz.

Îá÷èñëþþ÷è ïîõiäíó â ïiäiíòåãðàëüíîìó
âèðàçi, îöiíèâøè ¨¨, âèêîðèñòîâóþ÷è ëåìó
2.1.1 [4] òà íåðiâíiñòü (13) ïðè z > t0, îòðè-
ìà¹ìî

∆2 6 ε

4
+ C34(θ(t2, ξ)−θ(t1, ξ)).

Îñêiëüêè θ(t2, ξ)−θ(t1, ξ)6C35(t2−t1), òî iñíó¹
òàêå δ2 >0, ùî ïðè t2−t1 <δ2 ìàòèìåìî ∆2 <
ε
2
. ßêùî ïîçíà÷èòè ÷åðåç δ=min{δ1, δ2} > 0,

òî, îá'¹äíàâøè âñi îòðèìàíi îöiíêè, âñòàíîâ-
ëþ¹ìî, ùî ïðè |t2−t1|<
δ ìà¹ìî ∆<ε, ùî i äîâîäèòü îäíîñòàéíó íå-
ïåðåðâíiñòü ìíîæèíè P1N . Îòæå, îïåðàòîð
P1� öiëêîì íåïåðåðâíèé.

Àíàëîãi÷íî ìîæíà äîâåñòè, ùî îïåðàòîð
(P2c)(t) =

∫ t

0
dτ

c(τ)

∫ h

0
f1(ξ, τ)G01xx(h, t, ξ, τ)dξ �

öiëêîì íåïåðåðâíèé.
Ç ðiâíÿííÿ (8) âèäíî, ùî äëÿ äîâåäåííÿ

êîìïàêòíîñòi îïåðàòîðà P äîñòàòíüî äîâå-
ñòè êîìïàêòíiñòü îïåðàòîðiâ âèäó P1 òà P2,
ÿêà óæå âñòàíîâëåíà. Çàñòîñîâóþ÷è òåîðåìó
Øàóäåðà, îòðèìó¹ìî iñíóâàííÿ ðîçâ'ÿçêó ði-
âíÿííÿ (8), à îòæå é ðîçâ'ÿçêó çàäà÷i (1)�(4).

Ó âñòàíîâëåíèõ îöiíêàõ Ci(i=1, 35) � âi-
äîìi âåëè÷èíè.

Çàóâàæèìî, ùî çà ïåâíèõ ïðèïóùåíü íà
âèõiäíi äàíi, îòðèìó¹ìî iñíóâàííÿ ðîçâ'ÿçêó
çàäà÷i (1)�(4) ç êëàñó Ãåëüäåðà [6].
Òåîðåìà 2. Íåõàé êðiì (A1)− (A3) âèêî-
íóþòüñÿ óìîâè
µi∈H1+ γ

2 [0, T ], µ3, νi ∈ H
1+γ
2 [0, T ], i = 1, 2.

Òîäi ðîçâ'ÿçîê (c, u) çàäà÷i (1)�(4) íàëåæèòü
êëàñó Hγ/2[0, T0]×H2+γ,1+γ/2(QT0

).

�äèíiñòü ðîçâ'ÿçêó
Òåîðåìà 3. Íåõàé iñíó¹ ðîçâ'ÿçîê (c, u) ∈
Hγ/2[0, T ] × H2+γ,1+γ/2(QT ) çàäà÷i (1)�(4).
Òîäi, ÿêùî a, b, d ∈ Hγ,0(QT ) i

ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)µ
′
2(t) 6= 0,

òî öåé ðîçâ'ÿçîê ¹äèíèé.
Äîâåäåííÿ òåîðåìè 2. Ïðèïóñòèìî, ùî
iñíóþòü äâà ðîçâ'ÿçêè (c1, u1) i (c2, u2) ç êëà-
ñó Hγ/2[0, T ]×H2+γ,1+γ/2(QT ) çàäà÷i (1)�(4).
Íåõàé c=c1−c2, u=u1−u2. Óòâîðèìî çàäà÷ó
äëÿ (c, u):
c1(t)ut =a(x, t)uxx+b(x, t)ux+d(x, t)u−

− c(t)u2t, (x, t) ∈ QT , (28)
u(x, 0)=0, x∈ [0, h], (29)
u(0, t)=u(h, t)=0, t ∈ [0, T ], (30)
ν1(t)ux(0, t)+ν2(t)ux(h, t)=0, t∈ [0, T ]. (31)
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Àíàëîãi÷íî äî òîãî, ÿê ìè îòðèìàëè ðiâíÿ-
ííÿ (5), ïðèõîäèìî äî íàñòóïíîãî ðiâíÿííÿ
âiäíîñíî c(t) :

c(t) (ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)µ
′
2(t))−

−a(0, t)ν1(t)b(h, t)uxx(0, t)−a(h, t)ν2(t)×
× b(0, t)uxx(h, t)=0. (32)

Çà äîïîìîãîþ ôóíêöi¨ Ãðiíà G̃1 çàïèøå-
ìî ðîçâ'ÿçîê çàäà÷i (28)− (30) :

Du(x, t)=−∫ t

0

∫ h

0
u2τ (ξ,τ)c(τ)

c1(τ)
G̃1(x, t, ξ, τ)dξdτ.

Òîäi (32) íàáóäå âèãëÿäó
c(t) (ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)µ

′
2(t))+

+

∫ t

0

c(τ)K(t, τ)dτ =0, (33)

äå

K(t, τ)=
1

c1(τ)

∫ h

0

(ν1(t)a(0, t)b(h, t)×

× G̃1xx(0, t, ξ, τ)+ν2(t)a(h, t)b(0, t)×
× G̃1xx(h, t, ξ, τ))u2τ (ξ, τ)dξ.

Ç ïðèïóùåíü òåîðåìè ìà¹ìî, ùî
ν1(t)b(h, t)µ′1(t)+ν2(t)b(0, t)µ

′
2(t) 6= 0,

à öå îçíà÷à¹, ùî (33) � îäíîðiäíå iíòå-
ãðàëüíå ðiâíÿííÿ Âîëüòåðà äðóãîãî ðîäó.
Òîäi ç òîãî, ùî u2 ∈ H2+γ,1+γ/2(QT ) òà ç
âëàñòèâîñòåé îá'¹ìíèõ òåïëîâèõ ïîòåíöiàëiâ
[6, c.318] âèïëèâà¹, ùî ÿäðî K(t, τ) ðiâíÿííÿ
(33) ìà¹ iíòåãðîâíó îñîáëèâiñòü:

D |K(t, τ)| 6 C

(t−τ)1−
γ
2
,

äå C− âiäîìà êîíñòàíòà. Îñêiëüêè ðiâíÿí-
íÿ (33) ìà¹ ¹äèíèé ðîçâ'ÿçîê c(t) ≡ 0 íà
[0,T], òî i u(x, t) ≡ 0. Òîìó c1(t) = c2(t) i
u1(x, t) = u2(x, t), ùî i äîâîäèòü ¹äèíiñòü
ðîçâ'ÿçêó çàäà÷i.

ÑÏÈÑÎÊ ËIÒÅÐÀÒÓÐÈ
1. Ïðèëåïêî À.È., Êîñòèí À.Á. Îá îáðàòíûõ

çàäà÷àõ îïðåäåëåíèÿ êîýôôèöèåíòà â ïàðàáîëè÷å-
ñêîì óðàâíåíèè// Ñèá. ìàò. æóðíàë. � 1993. � Ò.34,
� 5. � C.147-162.

2. Èâàí÷îâ Í.È. Îá îáðàòíîé çàäà÷å îäíîâðå-
ìåííîãî îïðåäåëåíèÿ êîýôôèöèåíòîâ òåïëîïðîâî-
äíîñòè è òåïëîåìêîñòè // Ñèá. ìàò. æóðíàë. � 1994.
� Ò35, � 3. � C.612-621.

3. Ôåäóñü Ó.Ì. Îáåðíåíà çàäà÷à âèçíà÷åííÿ êî-
åôiöi¹íòà òåïëî¹ìíîñòi// Ìàò. ñòóäi¨. � 2006. � Ò.25,
� 2. � Ñ.126-140.

4. Ivanchov M.I. Inverse problems for equations of
parabolic type. � VNTL Publishers, 2003.� 240 pp.

5. Ôðèäìàí À. Óðàâíåíèÿ ñ ÷àñòíûìè ïðîèçâî-
äíûìè ïàðàáîëè÷åñêîãî òèïà. - Ì.: Ìèð, 1967. �
428ñ.

6. Ëàäûæåíñêàÿ Î.À., Ñîëîííèêîâ Â.À., Óðàëü-
öåâà Í.Í. Ëèíåéíûå è êâàçèëèíåéíûå óðàâíåíèÿ
ïàðàáîëè÷åñêîãî òèïà. � Ì.: Íàóêà, 1967. � 736ñ.

Íàóêîâèé âiñíèê ×åðíiâåöüêîãî óíiâåðñèòåòó. 2008. Âèïóñê 374. Ìàòåìàòèêà. 131


