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Let H(R+ ×Rn) be a class of certain function, KL,M be a class of quasi-polynomials of the
form

f(t, x) =
n∑
i=1

Qi(t, x)eαix+βjt, (1)

where Qij(t, x) are given polynomials, M ⊆ C, αi ∈ M , αk 6= αl, for k 6= l, βj ∈ M , βk 6= βl,
for k 6= l. Each quasi-polynomial (1) defines a differential operator f

(
∂
∂ν
, ∂
∂λ

)
of finite order on

the class of certain function, in the form
n∑
i=1

Qij
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)
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. Let be Tkjp(t, λ) =

= l̃
(
d
dt
, λ
)
W (t, λ), j = 1, ..., n, p = 1, ..., n, k = 1, 2, satisfies of system of equations∑n

j=1 lij
(
d
dt
, λ
)
Tj(t, λ) = 0, i = 1, ..., n, where

(
d
dt
, λ
)

= δij
d3

dt3
− aij

d2

dt2
− bij

d
dt
, δij −

ci,j - symbol Kroneckera. Let L(λ, ν) = ‖L(ν, λ)‖ij=1,...,n, ψ(ν, λ) = detL(ν, λ), l̃
(
d
dt
, λ
)
-

algebraic component element
(
d
dt
, λ
)
is matrix L(λ, ν). W (t, λ) is a solution of the problem

ψ
(
d
dt
, λ
)
W (t, λ) = 0, satisfies conditions W j(0, λ) = δj,2n−1, j = 2n − 1, let be η(λ) ba a

certain function.
Denote be

P = {λ ∈ C : η(λ) = 0}. (2)

In the strip Ω = {(t, x) ∈ Rn+1 : t ∈ (0, T ), x ∈ Rn} we consider problem
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)
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)}
Uj(t, x) = fi(t, x), (3)

T2∫
T1

tkUi(t, x)dt+

T4∫
T3

tkUi(t, x)dt = 0, k = {0, 1, 2}, i = {1, ..., n}, (4)

where aij
(
∂
∂x

)
, bij

(
∂
∂x

)
, are differential expressions with entirel functions aij(λ) 6= 0, bij(λ) 6= 0

Theorem 1. Let fi(t, x) ∈ KL,M , i = {1, ..., n}, k = {1, 2}, then the class KM\P exist and
unique solution of the problem (3),(4), can be represented in the form

Uj(t, x) =
2∑

k=0

n∑
p=1

fkp

(
∂

∂λ
,
∂

∂ν

){
1

η(λ)
Tkjp(t, λ) exp[λx]

}
λ=ν=0

.

where P is set (2).

Solution of the problem (3)-(4) according to the differential-symbol method [1,2], exists and
uniquess in the class of quasi-polynomials. This result continues the research of work [3–7].

http://www.imath.kiev.ua/~young/youngconf2025



International Conference of Young Mathematicians
The Institute of Mathematics of the National Academy of Sciences of Ukraine

June 4–6, 2025, Kyiv, Ukraine

1. Kalenyuk P. I., Nytrebych Z. M. Generalized Scheme of Separation of Variables. Differential-
Symbol Method. Publishing House of Lviv Polytechnic Natyonaly University, 2002. – 292 p. (in
Ukrainian).

2. Kalenyuk P. I., Nytrebych Z.M., Kohut I. V., Kuduk G., Problem for nonhomogeneous evolution
equation of second order with homogeneous integral conditions, Math. Methods and Phys.-
Mech. Polia., 58(2) (2015), 7–19.

3. Kuduk G. Problem with integraf conditions for evolution equations of higher order. International
Conference of Young Mathematicians, 3-6 June, 2015, Kyiv, Ukraine. 124. p.

4. Kalenyuk P. I., Kuduk G., I. V. Kohut, Z.M. Nytrebych., Problem with integral condition for
differential - operator equations. Maths. Methods and Phys.- Mech. Polia. – 2013. - 56, No 4. -
P. 7–15.

5. Kalenyuk P. I.,Z. M. Nytrebych, I.V. Kohut, Kuduk G,. P. Ta. Pukach., Problem with ho-
mogeneouse integral condition for nonhomogeneouse evolution equation. Jurnal of National
Univeristy” Lvivska Politechnika”. Physical and Mathematical csiences. – 2014. - No 804. – P.
16–20.

6. Kalenyuk P. I., Kuduk G., I.V. Kohut, Z. M. Nytrebych., Problem with integral condition for
evolution equation. Jurnal of Mathematices and Application. – 2015. No 38. – P. 71–76.

7. Kuduk G,. Nonlocal problem with integral condition for nonhomogeneous system of evolution
equations of second order.// International Scientific Conference "Current problems of Mechanics
and Mathematics – 2023" dedicated to 95th birth anniversary of Yaroslav Pidstryhach, and 45th
anniversary of the Pidstryhach Institute for Applied Problems of Mechanics and Mathematics
May 23 – 25, 2023, Lviv, Ukraine. pp. 329–330 p.

http://www.imath.kiev.ua/~young/youngconf2025


