VII International Conference on Mathematics and its Applications in Science and Engineering
(ICMASE 2026)

o
O oN
0

S5 ICMASE 20

AN INVERSE STEFAN-TYPE PROBLEM FOR AN
ANTI-PARABOLIC EQUATION WITH DOUBLE FREE
BOUNDARIES

Bahaddin Sinsoysal'>*, Mahir Rasulov?, Nihan Aliyev3

1Departmenl of Computer Engineering, Istanbul Beykent University, 34396, Sariyer, Istanbul, Tiirkiye
2Ministry of Science and Education of Azerbaijan, Institute of Oil and Gas, Az1000, Baku, Azerbaijan
3I"‘aculty of Applied Mathematics and Cybernetics, Baku State University, AzI1148, Baku, Azerbaijan

ABSTRACT

Free boundary problems arise in many areas of fluid dynamics, where it is necessary to determine
simultaneously both the solution and either a part of the unknown domain or the boundary itself.
The problem becomes more complex when the process is described by anti-parabolic equations in a
domain D with two unknown boundaries. In this study the following problem
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is considered. Here ¢(z), « € [0, ], and v (t), t > 0 are given continuous functions, while u(t, x)
and v (), t > 0, (k = 1, 2) are the unknown functions.
The novelty of this work is the constructive reduction of the double free boundary problem to a
system of second-kind Volterra integral equations for the unknowns w(z,t) and v (¢), (k = 1,2),

providing a unified analytical framework for the simultaneous determination of the solution and both
moving boundaries.

Keywords Free boundary problem - Anti-parabolic equation - Inverse Stefan problem

References

[1] Aliyev N., Rasulov M., and Sinsoysal B., The boundary value problem for an ordinary linear
half-order differential equation, Bull. Karaganda Univ., Math., 115(3): 5-12, 2024.

[2] Aliyev N., Rasulov M., and Sinsoysal B., Investigation of the solution of a half-order elliptic
type equation with non-local boundary condition, Log. J. IGPL, 33(6), jzaf074, 2025.

[3] Rasulov M., Aliyev N., and Sinsoysal B., Investigation of the solution of a boundary value

problem with variable coefficients whose principal part is the Cauchy—Riemann equation, Bull.
Karaganda Univ., Math., 120(4): 155-162, 2025.

*Corresponding Author’s E-mail: bahaddins @beykent.edu.tr



