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Âñòàíîâëåíî ¹äèíiñòü êëàñè÷íîãî ðîçâ'ÿçêó îáåðíåíî¨ çàäà÷i äëÿ äâîâè-
ìiðíîãî ðiâíÿííÿ òåïëîïðîâiäíîñòi ç äâîìà íåâiäîìèìè ñòàðøèìè êîåôiöi-
¹íòàìè, ÿêi çàëåæàòü âiä ÷àñîâî¨ çìiííî¨, ó âèïàäêó ñèëüíîãî âèðîäæåííÿ
ðiâíÿííÿ.

Êëþ÷îâi ñëîâà: îáåðíåíà çàäà÷à, äâîâèìiðíå ðiâíÿííÿ òåïëîïðîâiä-
íîñòi, ñèëüíå âèðîäæåííÿ, ¹äèíiñòü ðîçâ'ÿçêó.

1. Âñòóï

Îáåðíåíi çàäà÷i çíàõîäÿòü ñâî¹ çàñòîñóâàííÿ ó ðiçíîìàíiòíèõ ãàëóçÿõ � âiä
âèäîáóòêó êîðèñíèõ êîïàëèí, ìåòàëóðãi¨, êîñìi÷íèõ äîñëiäæåíü äî ôiíàíñiâ, ìåäè-
öèíè, åêîëîãi¨ òîùî. Îñîáëèâå ìiñöå ñåðåä êîåôiöi¹íòíèõ îáåðíåíèõ çàäà÷ ïîñiäàþòü
çàäà÷i äëÿ ðiâíÿíü ç âèðîäæåííÿì, ÿêi âèìàãàþòü ñâîãî àïàðàòó äîñëiäæåíü. Ïåðøi
äîñëiäæåííÿ òàêèõ çàäà÷ áóëè ïðîâåäåíi ó ïðàöÿõ [1]�[3], â ÿêèõ âèðîäæåííÿ íå
áóëî ïîâ'ÿçàíå ç íåâiäîìèìè ïàðàìåòðàìè. Ñèñòåìàòè÷íå äîñëiäæåííÿ îáåðíåíèõ
çàäà÷ äëÿ îäíîâèìiðíèõ ïàðàáîëi÷íèõ ðiâíÿíü çi ñëàáêèì òà ñèëüíèì âèðîäæåííÿì
áóëî çäiéñíåíå â [4]�[12], äå íåâiäîìèì áóâ çàëåæíèé âiä ÷àñó ñòàðøèé êîåôiöi¹íò,
ÿêèé i ñïðè÷èíÿâ âèðîäæåííÿ ðiâíÿííÿ. Â îñíîâíîìó âèâ÷àâñÿ âèïàäîê ñòåïåíåâîãî
âèðîäæåííÿ, õî÷à áóëè äîñëiäæåíi i çàäà÷i äëÿ ðiâíÿííÿ ç âèðîäæåííÿì äîâiëüíîãî
òèïó. Çãîäîì ÷àñòèíà öèõ ðåçóëüòàòiâ áóëà ïåðåíåñåíà íà çàäà÷i ç âiëüíèìè ìåæàìè
[13], [14]. Ïåðåõiä äî äâîâèìiðíîãî âèïàäêó ñòâîðèâ íîâó ñèòóàöiþ, êîëè â ðiâíÿííi
íåâiäîìèìè ¹ äâà ñòàðøi êîåôiöi¹íòè. Âèïàäîê ñëàáêîãî âèðîäæåííÿ áóëî âèâ÷åíî
â [15], [16], à ñèëüíîãî ç îäíèì íåâiäîìèì êîåôiöi¹íòîì � â [17].
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Ìè äîñëiäæó¹ìî ïèòàííÿ ¹äèíîñòi ðîçâ'ÿçêó îáåðíåíî¨ çàäà÷i äëÿ äâîâèìiðíîãî
ðiâíÿííÿ òåïëîïðîâiäíîñòi ç äâîìà çàëåæíèìè âiä ÷àñó íåâiäîìèìè ñòàðøèìè êîå-
ôiöi¹íòàìè ç ðiçíîþ ïîâåäiíêîþ ïðè t→ 0, êîëè âèðîäæåííÿ ðiâíÿííÿ ¹ ñèëüíèì.

2. Ôîðìóëþâàííÿ çàäà÷i òà îñíîâíèé ðåçóëüòàò

Â îáëàñòi QT := {(x, y, t) : 0 < x < h, 0 < y < l, 0 < t < T} ðîçãëÿíåìî çàäà÷ó
çíàõîäæåííÿ òðiéêè ôóíêöié (a1(t), a2(t), u(x, y, t)), ai(t) > 0, t ∈ [0, T ], i ∈ {1, 2}, ÿêi
çàäîâîëüíÿþòü ðiâíÿííÿ òåïëîïðîâiäíîñòi

(1) ut = a1(t)tβ1uxx + a2(t)tβ2uyy + f(x, y, t), (x, y, t) ∈ QT ,

βi ≥ 1, i ∈ {1, 2}, ïî÷àòêîâó óìîâó

(2) u(x, y, 0) = ϕ(x, y, 0), (x, y) ∈ D := [0, h]× [0, l],

êðàéîâi óìîâè

u(0, y, t) = µ11(y, t), u(h, y, t) = µ12(y, t), (y, t) ∈ [0, l]× [0, T ],(3)

uy(x, 0, t) = µ21(x, t), uy(x, l, t) = µ22(x, t), (x, t) ∈ [0, h]× [0, T ](4)

òà óìîâè ïåðåâèçíà÷åííÿ∫∫
D

u(x, y, t)dx dy = µ31(t),(5)

∫∫
D

xu(x, y, t)dx dy = µ32(t), t ∈ (0, T ].(6)

Óìîâè ¹äèíîñòi êëàñè÷íîãî ðîçâ'ÿçêó çàäà÷i (1)-(6) íàâåäåíî ó òàêié òåîðåìi.

Òåîðåìà. Ïðèïóñòèìî, ùî âèêîíóþòüñÿ óìîâè:

(A1) ϕ ∈ C1,0(D), µ1i ∈ C2,1([0, l]× (0, T ]), µ2i ∈ C1,0([0, h]× (0, T ]), f ∈ C1,0,0(QT ),
µ3i ∈ C1([0, T ]), i ∈ {1, 2};

(A2)

h∫
0

(h − x)(µ22(x, t) − µ21(x, t))dx

l∫
0

(µ12τ (η, τ) − f(h, η, τ))dη −
h∫

0

x(µ22(x, t) −

µ21(x, t))dx

l∫
0

(µ11τ (η, τ)− f(0, η, τ))dη > 0,

µ′31(t)−
∫∫
D

f(x, y, t)dx dy ≡ κ1(t)t
β1+1

2 ,

µ′32(t)−
∫∫
D

xf(x, y, t)dx dy ≡ κ2(t)t
β1+1

2 , äå κi(t) > 0, t ∈ [0, T ], i ∈ {1, 2};

(A3) óìîâè óçãîäæåííÿ íóëüîâîãî ïîðÿäêó òà óìîâè∫∫
D

ϕ(x, y)dx dy = µ31(0),

∫∫
D

xϕ(x, y)dx dy = µ32(0).
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ßêùî β2 = β1+1
2 , òî ðîçâ'ÿçîê (a1(t), a2(t), u(x, y, t)) çàäà÷i (1)-(6) ç êëà-

ñó
(
C([0, T ])

)2 × C2,2,1(QT ) ∩ C1,1,0(D × (0, T ]) ∩ C0,1,0(QT ), [18], i òàêèé, ùî
ai(t) > 0, t ∈ [0, T ], i ∈ {1, 2}, ¹äèíèé.

3. Çâåäåííÿ çàäà÷i (1)-(6) äî ñèñòåìè ðiâíÿíü ñòîñîâíî a1(t), a2(t)

Ïåðåïîçíà÷èìî β1 := β i ïîäàìî ðiâíÿííÿ (1) ó âèãëÿäi

(7) ut = a1(t)tβuxx + a2(t)t
1+β
2 uyy + f(x, y, t), (x, y, t) ∈ QT .

Äèôåðåíöiþþ÷è óìîâè (5), (6) çà çìiííîþ t òà âèêîðèñòîâóþ÷è ðiâíÿííÿ (7), îòðè-
ìà¹ìî ñèñòåìó ðiâíÿíü ñòîñîâíî a1(t), a2(t) :

a1(t)tβ
l∫

0

(hux(h, y, t) + µ11(y, t)− µ12(y, t))dy+

+ a2(t)t
1+β
2

h∫
0

x(µ22(x, t)− µ21(x, t))dx =

= µ′32(t)−
∫∫
D

xf(x, y, t)dx dy, t ∈ [0, T ],(8)

a1(t)tβ
l∫

0

(ux(h, y, t)− ux(0, y, t))dy + a2(t)t
1+β
2

h∫
0

(µ22(x, t)− µ21(x, t))dx =

= µ′31(t)−
∫∫
D

f(x, y, t)dx dy, t ∈ [0, T ].(9)

Óìîâè òåîðåìè äàþòü çìîãó ðîçâ'ÿçàòè ñèñòåìó (8), (9) ñòîñîâíî a1(t), a2(t)

a1(t) = t−β
((

µ′32(t)−
∫∫
D

xf(x, y, t)dx dy

) h∫
0

(µ22(x, t)− µ21(x, t))dx−

−
(
µ′31(t)−

∫∫
D

f(x, y, t)dx dy

) h∫
0

x(µ22(x, t)− µ21(x, t))dx

)
∆−1(t), t ∈ [0, T ],

(10)

a2(t) = t−
1+β
2

((
µ′31(t)−

∫∫
D

f(x, y, t)dx dy

) l∫
0

(hux(h, y, t)+µ11(y, t)−µ12(y, t))dy−

−
(
µ′32(t)−

∫∫
D

xf(x, y, t)dx dy

) l∫
0

(ux(h, y, t)−ux(0, y, t))dy

)
∆−1(t), t ∈ [0, T ],

(11)
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äå

∆(t) =

l∫
0

ux(h, y, t)dy

h∫
0

(h− x)(µ22(x, t)− µ21(x, t))dx+

+

l∫
0

ux(0, y, t)dy

h∫
0

x(µ22(x, t)− µ21(x, t))dx+

+

l∫
0

(µ11(y, t)− µ12(y, t))dy

h∫
0

(µ22(x, t)− µ21(x, t))dx.(12)

Íàäàìî ñèñòåìi (10), (11) òàêîãî âèãëÿäó:

a1(t) =

(
κ2(t)

h∫
0

(µ22(x, t)− µ21(x, t))dx−

− κ1(t)

h∫
0

x(µ22(x, t)− µ21(x, t))dx

)
t
1−β
2 ∆−1(t),(13)

a2(t) =

(
(hκ1(t)− κ2(t))

l∫
0

ux(h, y, t)dy + κ2(t)

l∫
0

ux(0, y, t)dy+

+ κ1(t)

l∫
0

(µ11(y, t)− µ12(y, t))dy

)
∆−1(t), t ∈ (0, T ].(14)

Çà äîïîìîãîþ ôóíêöi¨ Ãðiíà çíàéäåìî ðîçâ'ÿçîê çàäà÷i (1)-(4)

u(x, y, t) =

l∫
0

h∫
0

G12(x, y, t, ξ, η, 0)ϕ(ξ, η)dξdη+

+

t∫
0

l∫
0

G12ξ(x, y, t, 0, η, τ)τβa1(τ)µ11(η, τ)dηdτ−

−
t∫

0

l∫
0

G12ξ(x, y, t, h, η, τ)τβa1(τ)µ12(η, τ)dηdτ−

−
t∫

0

h∫
0

G12(x, y, t, ξ, 0, τ)τ
1+β
2 a2(τ)µ21(ξ, τ)dξdτ+

+

t∫
0

h∫
0

G12(x, y, t, ξ, l, τ)τ
1+β
2 a2(τ)µ22(ξ, τ)dξdτ+
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+

t∫
0

∫∫
D

G12(x, y, t, ξ, η, τ)f(ξ, η, τ)dξdηdτ, (x, y, t) ∈ QT .(15)

Ôóíêöiÿ Ãðiíà âèçíà÷à¹òüñÿ ç ðiâíîñòi

Gij(x, y, t, ξ, η, τ) =
1

4π
√

(θ1(t)− θ1(τ))(θ2(t)− θ2(τ))
×

×
∞∑

m,n=−∞

(
exp

(
− (x− ξ + 2nh)2

4(θ1(t)− θ1(τ))

)
+

+(−1)i exp

(
− (x+ ξ + 2nh)2

4(θ1(t)− θ1(τ))

))(
exp

(
− (y − η + 2ml)2

4(θ2(t)− θ2(τ))

))
+

+(−1)j exp

(
− (y + η + 2ml)2

4(θ2(t)− θ2(τ))

))
,

i, j ∈ {1, 2}, θ1(t) :=

t∫
0

σβa1(σ)dσ, θ2(t) :=

t∫
0

σ
1+β
2 a2(σ)dσ,

äå çíà÷åííÿ i, j = 1 âiäïîâiäàþòü óìîâàì Äiðiõëå çà çìiííèìè x, y, à i, j = 2 �
óìîâàì Íåéìàíà. Ëåãêî áà÷èòè, ùî Gij(x, y, t, ξ, η, τ) = Gi(x, t, ξ, τ)Gj(y, t, η, τ), Gi
� ôóíêöi¨ Ãðiíà äëÿ îäíîâèìiðíèõ ðiâíÿíü òåïëîïðîâiäíîñòi çà âiäïîâiäíèìè çìií-
íèìè. Ç (15) îá÷èñëèìî

ux(x, y, t) =

l∫
0

h∫
0

G22(x, y, t, ξ, η, 0)ϕξ(ξ, η)dξdη−

−
t∫

0

l∫
0

G22(x, y, t, 0, η, τ)(µ11τ (η, τ)− a2(τ)µ11ηη (η, τ)− f(0, η, τ))dηdτ+

+

t∫
0

l∫
0

G22(x, y, t, h, η, τ)(µ12τ (η, τ)− a2(τ)µ12ηη (η, τ)− f(h, η, τ))dηdτ−

−
t∫

0

h∫
0

G22(x, y, t, ξ, 0, τ)τ
1+β
2 a2(τ)µ21ξ(ξ, τ)dξdτ+

+

t∫
0

h∫
0

G22(x, y, t, ξ, l, τ)τ
1+β
2 a2(τ)µ22ξ(ξ, τ)dξdτ+

+

t∫
0

∫∫
D

G22(x, y, t, ξ, η, τ)fξ(ξ, η, τ)dξdηdτ.(16)
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Âðàõîâóþ÷è ðiâíiñòü

h∫
0

G2(x, t, ξ, τ)dx = 1,

ÿêó ëåãêî ïåðåâiðèòè, çíàõîäèìî

l∫
0

ux(0, y, t)dy =

h∫
0

G2(0, t, ξ, 0)dξ

l∫
0

ϕξ(ξ, η)dη−

−
t∫

0

G2(0, t, 0, τ)dτ

l∫
0

(µ11τ (η, τ)− f(0, η, τ))dη+

+

t∫
0

G2(0, t, h, τ)dτ

l∫
0

(µ12τ (η, τ)− f(h, η, τ))dη+

+

t∫
0

G2(0, t, 0, τ)τ
1+β
2 a2(τ)(µ22(0, τ)− µ21(0, τ))dτ−

−
t∫

0

G2(0, t, h, τ)τ
1+β
2 a2(τ)(µ22(h, τ)− µ21(h, τ))dτ

+

t∫
0

h∫
0

G2(x, t, ξ, τ)τ
1+β
2 a2(τ)(µ22ξ(ξ, τ)− µ21ξ(ξ, τ))dξdτ+

+

t∫
0

h∫
0

G2(x, t, ξ, τ)dξdτ

l∫
0

fξ(ξ, η, τ)dη,(17)

l∫
0

ux(h, y, t)dy =

h∫
0

G2(h, t, ξ, 0)dξ

l∫
0

ϕξ(ξ, η)dη−

−
t∫

0

G2(h, t, 0, τ)dτ

l∫
0

(µ11τ (η, τ)− f(0, η, τ))dη+

+

t∫
0

G2(h, t, h, τ)dτ

l∫
0

(µ12τ (η, τ)− f(h, η, τ))dη+

+

t∫
0

G2(h, t, 0, τ)τ
1+β
2 a2(τ)(µ22(0, τ)− µ21(0, τ))dτ−
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−
t∫

0

G2(h, t, h, τ)τ
1+β
2 a2(τ)(µ22(h, τ)− µ21(h, τ))dτ−

+

t∫
0

h∫
0

G2(h, t, ξ, τ)τ
1+β
2 a2(τ)(µ22ξ(ξ, τ)− µ21ξ(ξ, τ)dξdτ+

+

t∫
0

h∫
0

G2(h, t, ξ, τ)dξdτ

l∫
0

fξ(ξ, η, τ)dη.(18)

Ïiäñòàâèìî ó (16) ðiâíîñòi (19), (20) i ïîäàìî ∆(t) ó âèãëÿäi

∆(t) = ∆0(t)

t∫
0

dτ√
θ1(t)− θ1(τ)

+R(t),

äå

∆0(t) :=
1√
π

[ h∫
0

(h− x)(µ22(x, t)− µ21(x, t))dx

l∫
0

(µ12τ (η, τ)− f(h, η, τ))dη−

−
h∫

0

x(µ22(x, t)− µ21(x, t))dx

l∫
0

(µ11τ (η, τ)− f(0, η, τ))dη

]
,

à äî R(t) âõîäÿòü âñi iíøi äîäàíêè ç ∆(t). Ïîäàìî ðiâíÿííÿ (14) ó âèãëÿäi

(19) a1(t) =
F (t)

t
β−1
2 ∆(t)

, t ∈ [0, T ],

äå

F (t) := κ2(t)

h∫
0

(µ22(x, t)− µ21(x, t))dx− κ1(t)

h∫
0

x(µ22(x, t)− µ21(x, t))dx.

Ðîçãëÿíåìî ôóíêöiþ

(20) H(t) :=
F (t)

√
β + 1∆0(t)

1∫
0

dσ√
1− σβ+1

, t ∈ [0, T ].

Íà ïiäñòàâi (19) òà âðàõîâóþ÷è ïðèïóùåííÿ òåîðåìè, îòðèìó¹ìî

a1(t) ≤ F (t)

t
β−1
2 ∆0(t)

t∫
0

dτ√
θ1(t)− θ1(τ)

≤
F (t)

√
a1max(t)

√
β + 1∆0(t)

1∫
0

dσ√
1− σβ+1

= H(t)
√
a1max(t),

t ∈ [0, T ],
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äå a1max(t) := max
τ∈[0,t]

a1(τ). Çâiäñè âñòàíîâëþ¹ìî îöiíêó

(21) a1(t) ≤ H2
max(t), t ∈ [0, T ],

äå Hmax(t) := max
τ∈[0,t]

H(τ).

Äëÿ îöiíêè a1(t) çíèçó çàóâàæèìî, ùî lim
t→0

t
β−1
2 ∆1(t) = 0. Öå îíà÷à¹, ùî äëÿ

äîâiëüíîãî q ∈ (0, 1) iñíó¹ òàêå t0 ∈ (0, ]T, ùî âèêîíóâàòèìåòüñÿ íåðiâíiñòü

(22) R(t) ≤ q∆0(t)

t∫
0

dτ√
θ1(t)− θ1(τ)

, t ∈ [0, t0].

Òîäi àíàëîãi÷íî äî (19) çíàõîäèìî

(23) a1(t) ≥ H2
min(t)

(1 + q)2
, t ∈ [0, t0].

Òóò âæèòî ïîçíà÷åííÿ Hmin(t) := min
τ∈[0,t]

H(τ).

4. Äîâåäåííÿ òåîðåìè

Ïðèïóñòèìî, ùî ñèñòåìà ðiâíÿíü (12), (13) ìà¹ äâà ðîçâ'ÿçêè (a1i(t), a2i(t)), i ∈
{1, 2}. Ïîçíà÷èìî u(x, y, t) := u1(x, y, t) − u2(x, y, t), bi(t) := ai1(t) − ai2(t), θ1i =
t∫
0

τβa1i(τ)dτ, i ∈ {1, 2},∆(t) := ∆1(t) − ∆2(t), R(t) := R1(t) − R2(t). Ç ðiâíÿííÿ (10)

îòðèìó¹ìî

b1(t) =
F (t)(∆2(t)−∆1(t))

∆1(t)∆2(t)
=
a11(t)a12(t)t

β−1
2

F (t)

(
∆0(t)

t∫
0

(
1√

θ12(t)− θ12(τ)
−

− 1√
θ11(t)− θ11(τ)

)
dτ +R2(t)−R1(t)

)
.

Ç ìiðêóâàíü, íàâåäåíèõ ïðè âèâåäåííi îöiíêè (22), ìîæíà ââàæàòè, ùî äëÿ òèõ ñàìèõ
çíà÷åíü q òà t0 ñïðàâäæó¹òüñÿ íåðiâíiñòü

|R2(t)−R1(t)| ≤ q∆0(t)

t∫
0

(
1√

θ12(t)− θ12(τ)
− 1√

θ11(t)− θ11(τ)

)
dτ, t ∈ [0, t0].

Òîäi

(24) |b1(t)| ≤ (1 + q)a11(t)a12(t)t
β−1
2

F (t)
∆0(t)

t∫
0

∣∣∣∣∣ 1√
θ12(t)− θ12(τ)

− 1√
θ11(t)− θ11(τ)

∣∣∣∣∣dτ.
Ïåðåòâîðèìî âèðàç

t∫
0

∣∣∣∣∣ 1√
θ12(t)− θ12(τ)

− 1√
θ11(t)− θ11(τ)

∣∣∣∣∣dτ ≤
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≤
t∫

0

|θ1(t)− θ1(τ)|dτ√
(θ11(t)− θ11(τ))(θ12(t)− θ12(τ))(

√
θ11(t)− θ11(τ) +

√
θ12(t)− θ12(τ))

.

Çàñòîñîâóþ÷è îöiíêè (21), (23), çíàõîäèìî

t∫
0

∣∣∣∣∣ 1√
θ12(t)− θ12(τ)

− 1√
θ11(t)− θ11(τ)

∣∣∣∣∣ dτ ≤
≤

t∫
0

|θ1(t)− θ1(τ)|dτ√
(θ11(t)− θ11(τ))(θ12(t)− θ12(τ))(

√
θ11(t)− θ11(τ) +

√
θ12(t)− θ12(τ))

≤

≤ (1 + q)3
√
β + 1b1max(t)

2t
β−1
2 H3

min(t)

1∫
0

dσ√
1− σβ+1

.

Ïiäñòàâèìî öþ îöiíêó â (22):

|b1(t)| ≤ (1 + q)4a11(t)a12(t)
√
β + 1b1max(t)

2F (t)H3
min(t)

∆0(t)

1∫
0

dσ√
1− σβ+1

≤

≤ (1 + q)4H4
max(t)

2H4
min(t)

b1max(t), t ∈ [0, t0].(25)

Îñêiëüêè
lim
t→0

Hmin(t) = lim
t→0

Hmax(t),

òî iñíó¹ òàêå çíà÷åííÿ t1 ∈ (0, t0], ùî âèêîíóâàòèìåòüñÿ íåðiâíiñòü

(1 + q)4H4
max(t)

2H4
min(t)

≤ q0 < 1, t ∈ [0, t1].

Òîäi ç (23) äîõîäèìî âèñíîâêó, ùî b1(t) ≡ 0, t ∈ [0, t1].
Ç ðiâíÿííÿ (14) îòðèìó¹ìî

b2(t) =

(
(hκ1(t)− κ2(t))

l∫
0

ux(h, y, t)dy + κ2(t)

l∫
0

ux(0, y, t)dy

)
(∆1(t))−1−(26)

−
(

(hκ1(t)− κ2(t))

l∫
0

u2x(h, y, t)dy + κ2(t)

l∫
0

u2x(0, y, t)dy+(27)

+ κ1(t)

l∫
0

(µ11(y, t)− µ12(y, t))dy

)
∆(t)

∆1(t)∆2(t)
, t ∈ [0, T ].(28)

Âðàõîâóþ÷è òå, ùî a11(t) = a12(t), t ∈ [0, t1], ç (17), (18) çíàõîäèìî

l∫
0

ux(0, y, t)dy =

t∫
0

τ
1+β
2 b2(τ)

(
G2(0, t, 0, τ)(µ22(0, τ)− µ21(0, τ))−G2(0, t, h, τ)×
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× (µ22(h, τ)− µ21(h, τ)) +

h∫
0

G2(x, t, ξ, τ)(µ22ξ(ξ, τ)− µ21ξ(ξ, τ))dξ

)
dτ,

l∫
0

ux(h, y, t)dy =

t∫
0

τ
1+β
2 b2(τ)

(
G2(h, t, 0, τ)(µ22(0, τ)− µ21(0, τ))−G2(h, t, h, τ)×

× (µ22(h, τ)−µ21(h, τ))+

h∫
0

G2(h, t, ξ, τ)(µ22ξ(ξ, τ)−µ21ξ(ξ, τ)dξ

)
dτ, t ∈ [0, t1].

(29)

Òóò ó ôóíêöi¨ Ãðiíà ïðèéìåìî θ1(t) =

t∫
0

a11(τ)dτ. Àíàëîãi÷íî ç (12) îòðèìó¹ìî

∆(t) =

l∫
0

ux(h, y, t)dy

h∫
0

(h− x)(µ22(x, t)− µ21(x, t))dx+

l∫
0

ux(0, y, t)dy

h∫
0

x(µ22(x, t)− µ21(x, t))dx.(30)

Âðàõîâóþ÷è (29), (30), çâåäåìî ðiâíÿííÿ (26) äî âèãëÿäó

(31) b2(t) =

t∫
0

K(t, τ)b2(τ)dτ, t ∈ [0, t1].

Çâàæàþ÷è íà îöiíêó

t∫
0

τ
1+β
2 dτ√

θ1(t)− θ1(τ)
≤ C1

t∫
0

τ
1+β
2 dτ√

tβ+1 − τβ+1
2

,

ðîáèìî âèñíîâîê ïðî òå, ùî ÿäðî K(t, τ) íå ìà¹ îñîáëèâîñòåé, i òîìó ðiâíÿííÿ (31)
äîïóñêà¹ òiëüêè òðèâiàëüíèé ðîçâ'ÿçîê b2(t) ≡ 0, t ∈ [0, t1].

Äîâåäåííÿ òîãî, ùî ðîçâ'ÿçîê çàäà÷i (1)�(6) ¹äèíèé íà âñüîìó ÷àñîâîìó ïðî-
ìiæêó [0, T ], ïðîâîäèòüñÿ àíàëîãi÷íî äî [6].
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UNIQUENESS OF SOLUTION OF AN INVERSE PROBLEM FOR
THE TWO-DIMENSIONAL STRONGLY DEGENERATE HEAT
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The uniqueness of a classical solution of an inverse problem for the two-
dimensional heat equation with two unknown leading coe�cients dependent
on the time variable is established in the case of the strong degeneration.

Key words: inverse problem, two-dimensional heat equation, strong
degeneration, uniqueness of solution.


	1. 
	2.     
	3.   (1)-(6)     a1(t), a2(t)
	4.  

