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Íåõàé L = −
∑p

i,j=1
∂

∂xi

(
pij(x)

∂
∂xj

)
+ q(x), x = (x1, . . . , xp), � äèôå-

ðåíöiàëüíèé âèðàç, êîåôiöi¹íòè pij(x), q(x), i, j ∈ {1, . . . , p}, ÿêîãî ¹ äî-
äàòíèìè i äîñèòü ãëàäêèìè â îáìåæåíié îáëàñòi G ⊂ Rp ç ãëàäêîþ ìå-
æåþ ∂G; λk, k ∈ N, � äîäàòíi âëàñíi çíà÷åííÿ çàäà÷i LX + λX = 0,
X|∂G = 0, ÿêèì âiäïîâiäà¹ ïîâíà îðòîíîðìîâàíà ñèñòåìà âëàñíèõ ôóíêöié

{Xk(x) : k ∈ N}; Eα,β , α, β ∈ R, � ïðîñòið ôóíêöié φ(x) =
∞∑
k=1

φkXk(x) çi

ñêií÷åííîþ íîðìîþ ∥φ;Eb
α,β∥ =

√∑∞
k=1 |φk|2λ2α

k exp(2βλk).
Â îáëàñòi D = (0, T )×G ðîçãëÿíåìî çàäà÷ó

n∏
q=1

(
∂

∂t
+ aq(t)L

)
u(t, x) = f(t, x), (1)

Nj∑
r=0

cjr(L)
∂ru(t, x)

∂tr

∣∣∣
t=tj

= φj(x), 0 ≤ Nj ≤ n− 1, j ∈ {1, . . . , n}, (2)

Lmu(t, x)
∣∣∣
Σ
= 0, m ∈ {0, 1, . . . , (θ − 1)}, Σ = [0, T ]× ∂G, (3)

äå aq(t) ∈ Cn−q([0, T ]), aq(t) > 0, aq(t) ̸= aj(t), q ̸= j, t ∈ [0, T ], q, j ∈

{1, . . . , n}; cjr(L) =
M∑
i=0

cjr,iL
i, cjr,i ∈ C, M ∈ N, cj0,M ̸= 0, j ∈ {1, . . . , n},

0 ≤ t1 < . . . < tn ≤ T, θ = max{n,M}.
Äëÿ òîãî ùîá âñòàíîâèòè êîðåêòíó ðîçâ'ÿçíiñòü çàäà÷i (1) � (3) ïîçíà-

÷èìî: I0(t) := 0, Ij(t) = −
t∫
0

aj(τ)dτ , Θj,k(t) = exp((Ij(t) − Ij−1(t))λk),

j ∈ {1,. . ., n}; uk,1(t) = Θ1,k(t), uk,2(t) = Θ1,k(t)
t∫
0

Θ2,k(ξ1)dξ1, uk,3(t) =

Θ1,k(t)
t∫
0

(
Θ2,k(ξ1)

ξ1∫
0

Θ3,k(ξ2)dξ2

)
dξ1, . . ., uk,n(t) = Θ1,k(t)×

t∫
0

Θ2,k(ξ1)

http://www.iapmm.lviv.ua/chyt2022



Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2022¿

25�27 òðàâíÿ 2022 ð., Ëüâiâ

. . .

( ξn−2∫
0

Θn,k(ξn−1)dξn−1

)
. . .dξ1; d = N1 + . . . + Nn −

max
j∈{1,...,n}

Nj + nM , A1 = max
1≤j≤n−1

{
max
t∈[0,T ]

t∫
0

(aj(τ) − aj+1(τ))dτ

}
,

A2= max
t∈[0,T ]

t∫
0

an(τ)dτ , A3 = max
1≤j≤n

max
t∈[0,T ]

{aj(t)} .

Õàðàêòåðèñòè÷íèé âèçíà÷íèê çàäà÷i (1) � (3) çîáðàæó¹òüñÿ ôîðìóëîþ

∆(k, t⃗ )=det

∥∥∥∥∥∥
Nj∑
r=0

cjr(λk)u
(r)
k,q(tj)

∥∥∥∥∥∥
n

j,q=1

, t⃗ = (t1, . . . , tn).

Òåîðåìà 1. Íåõàé ∀k ∈ N ∆(k, t⃗ ) ̸= 0 òà iñíóþòü ñòàëi ω,ν ∈ R

|∆(k, t⃗ )| > λ−ω
k exp(−νλk). (4)

ßêùî f ∈ ([0, T ];Eα1,β1), φj ∈ Eα1,β2 , j ∈ {1, . . . , n}, äå α1 = α+ω+d+n,
β1 = β+ν+n(n−1)A1/2, β2 = β1+(n−1)A1+A2, òî iñíó¹ ¹äèíèé ðîçâ'ÿçîê
çàäà÷i (1) � (3) ç ïðîñòîðó Cn ([0, T ];Eα,β). Öåé ðîçâ'ÿçîê íåïåðåðâíî
çàëåæèòü âiä ôóíêöié f òà φj, j ∈ {1, . . . , n}.

Çà äîïîìîãîþ ìåòðè÷íîãî ïiäõîäó [1] ç'ÿñîâàíî ïèòàííÿ ïðî ìîæëè-
âiñòü âèêîíàííÿ íåðiâíîñòi (4).

Òåîðåìà 2. Äëÿ ìàéæå âñiõ (ñòîñîâíî ìiðè Ëåáåãà â Cn) âåêòîðiâ
(c10,M , . . . , cn0,M ) i äëÿ ìàéæå âñiõ (ñòîñîâíî ìiðè Ëåáåãà â Rn) âåêòîðiâ

t⃗ ∈ [0, T ]n íåðiâíiñòü (4) âèêîíó¹òüñÿ ïðè ω > n2p/4 − nM , ν = n(n +
1)A3T/2.

Îòðèìàíi ðåçóëüòàòè äîïîâíþþòü äîñëiäæåííÿ, ïðîâåäåíi â [1, 2].
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PROBLEM WITH MULTIPOINT CONDITIONS FOR

PARABOLIC EQUATION WITH VARIABL COEFFICIENTS

?n bounded cylindrical domains with local multipoint conditions on time variable

for parabolic equation with factorized operator with coe�cients depended on time

and spatial variable are established. The conditions of existence and uniqueness

of solution of the prolem are established.
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