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Ó áàãàòüîõ ïðàêòè÷íèõ çàäà÷àõ òåïëîïðîâiäíîñòi äëÿ áàãàòîøàðîâèõ
ñåðåäîâèù ñèñòåìà çàçíà¹ ïåðiîäè÷íîãî âíóòðiøíüîãî âïëèâó àáî ïåðiîäè-
÷íî çìiííèõ çîâíiøíiõ óìîâ. Ó òàêèõ âèïàäêàõ êëàñè÷íi ïî÷àòêîâi óìîâè
âòðà÷àþòü ôiçè÷íèé çìiñò, îñêiëüêè åâîëþöiÿ ñèñòåìè âåäå äî ñòàëîãî
ïåðiîäè÷íîãî ðåæèìó, ÿêèé íå çàëåæèòü âiä ïî÷àòêîâîãî ñòàíó.

Íåõàé Ω = R/2πZ, D = (x0, x2) � iíòåðâàë äiéñíî¨ ïðÿìî¨ R, D1 =
(x0, x1), D2 = (x1, x2), uj = uj(x, t), j = 1, 2; Hq = Hq(Ω), q ∈ R, �
ïðîñòið Ñîáîë¹âà âñiõ òðèãîíîìåòðè÷íèõ ðÿäiâ φ(t) =

∑
k∈Z

φk exp(ikt) iç

ñêií÷åííîþ íîðìîþ ∥φ;Hq∥ =
√∑

k∈Z

(
1 + |k|

)2q|φk|2;Cn(D;Hq), n ∈ Z+, �

ïðîñòið ôóíêöié u(x, t) =
∑
k∈Z

uk(x) exp(ikt), uk(x) ∈ Cn(D), òàêèõ, ùî

äëÿ êîæíîãî ôiêñîâàíîãî x ∈ D ôóíêöi¨ ∂ju/∂xj ≡
∑
k∈Z

u
(j)
k (x) exp(ikt),

0 ≤ j ≤ n, íàëåæàòü äî ïðîñòîðó Hq−j/2 i ÿê åëåìåíòè öüîãî ïðîñòîðó ¹
íåïåðåðâíèìè çà t íà D; íîðìó â ïðîñòîði Cn(D;Hq) çàäà¹ìî ôîðìóëîþ

∥u;Cn(D;Hq)∥ =
n∑

j=0

max
x∈D

∥∂ju(x, ·)/∂xj ;Hq−j/2∥.

Â îáëàñòi D×Ω äëÿ u = (u1, u2) ðîçãëÿäà¹òüñÿ äâîøàðîâà ïåðiîäè÷íà
çà ÷àñîì çàäà÷à ñïðÿæåííÿ äëÿ íåîäíîðiäíèõ ðiâíÿíü òåïëîïðîâiäíîñòi ç
îäíîðiäíèìè êðàéîâèìè óìîâàìè

Ljuj ≡
∂uj

∂t
− αj

∂2uj

∂x2
= fj(t, x), (x, t) ∈ Dj × Ω, j = 1, 2. (1)(

ν1u1 + ν2
∂u1

∂x

) ∣∣∣
x=x0

= 0,
(
ν3u2 + ν4

∂u2

∂x

) ∣∣∣
x=x2

= 0, t ∈ Ω, (2)

lim
x→x1−

h1u1 = lim
x→x1+

h2u2, lim
x→x1−

κ1
∂u1

∂x = lim
x→x1+

κ2
∂u2

∂x , t ∈ Ω, (3)

äå αj , hj , κj ∈ R+, ν1, ν2, ν3, ν4 ∈ R, |ν1| + |ν2| ̸= 0, |ν3| + |ν4| ̸= 0, fj ∈
C(Dj ;Hq−1), j = 1, 2, q ∈ R � äîâiëüíå ôiêñîâàíå. Óìîâè (3) óçàãàëü-
íþþòü êëàñè÷íi óìîâè íåïåðåðâíîñòi, ââîäÿ÷è ëiíiéíèé çâ'ÿçîê ìiæ òåì-
ïåðàòóðàìè ïî îáèäâà áîêè iíòåðôåéñó. Òàêi óìîâè ìîæóòü âðàõîâóâàòè
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òåïëîâèé îïið àáî íàÿâíiñòü êîíòàêòíîãî øàðó ìiæ äâîìà ñåðåäîâèùàìè,
ôàêòè÷íî ìîäåëþþ÷è äîäàòêîâèé òåïëîâèé áàð'¹ð íà ìåæi ðîçäiëó.

Ðîçêëàä ó ðÿä Ôóð'¹ çà ÷àñîâèìè ãàðìîíiêàìè çâîäèòü çàäà÷ó (1)�(3)
äî çëi÷åííî¨ ñiì'¨ êðàéîâèõ çàäà÷ äëÿ çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâ-
íÿíü, ùî ïàðàìåòðèçó¹òüñÿ öiëèì iíäåêñîì k. Äëÿ êîæíîãî òàêîãî k âè-
çíà÷à¹òüñÿ òà áóäó¹òüñÿ âiäïîâiäíà ôóíêöiÿ �ðiíà Gk(x, ξ) äâîøàðîâî¨
çàäà÷i [5], iñíóâàííÿ ÿêî¨ çàëåæèòü âiä âëàñòèâîñòåé õàðàêòåðèñòè÷íîãî
âèçíà÷íèêà ∆(k). Öå äîçâîëÿ¹ îòðèìàòè òî÷íèé àíàëiòè÷íèé ðîçâ'ÿçîê
âèõiäíî¨ çàäà÷i (1)�(3) ç êîìïîíåíòàìè ó âèãëÿäi ôîðìàëüíèõ ðÿäiâ

uj(x, t) =
∑
k∈Z

(∫ x2

x0

Gk(x, ξ)fk(ξ)dξ

)
eikt, x ∈ Dj , j = 1, 2,

ÿêèé âêëþ÷àþòü ïîâíèé ñïåêòð ÷àñîâèõ ãàðìîíiê, à òàêîæ âñòàíîâèòè
äîñòàòíi óìîâè ãëàäêîñòi íà âõiäíi äàíi f1 i f2, çà ÿêèõ öi ðÿäè çáiãàþòüñÿ
â íîðìi âiäïîâiäíèõ ïðîñòîðiâ Ñîáîë¹âà C2(Dj ;Hq).
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GREEN'S FUNCTION CONSTRUCTION FOR A TWO-LAYER

HEAT CONDUCTION PROBLEM WITH LINEAR

CONJUGATION CONDITIONS

The Fourier series expansion in temporal harmonics reduces the problem to

a countable family of boundary value problems for ODEs with characteri-

stic determinant ∆(k), parameterized by an integer index k. For each k,
the corresponding Green's function of the two-layer problem is de�ned and

constructed. Its existence depends on the properties of the determinant ∆(k).
This allows one to obtain an exact analytical solution of the original problem

and to establish su�cient smoothness conditions on the input data under which

this solution belongs to the corresponding Sobolev spaces.
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