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ABSTRACT

Gas dynamics equations arise as mathematical representations of the fundamental conservation laws
of mass, momentum, and energy in physical systems. Gas dynamics, a significant branch of fluid
dynamics, investigates the motion of gases and the effects of this motion on physical systems [1, 2].
Studies in gas dynamics contribute significantly to the understanding of many critical physical phe-
nomena, such as the formation of shock waves around aircraft and aerodynamic heating occurring on
vehicle surfaces during atmospheric re-entry. Therefore, gas dynamics equations occupy an impor-
tant position in both theoretical and applied sciences. Fractional gas dynamics equations represent
a generalized form of classical gas dynamics models and have been developed to more realisti-
cally describe complex physical phenomena, particularly memory effects and anomalous diffusion
[1, 2]. With the introduction of fractional derivative concepts into physical systems, these equations
have gained considerable attention in the literature and have become an active area of research in
engineering and physics. In recent years, various semi-analytical methods have been proposed to ef-
fectively handle the complex structure of these equations. In this context, hybrid approaches formed
by combining integral transform techniques with analytical or algebraic methods have emerged as
powerful tools for solving fractional differential equations. These methods have found widespread
application in the literature due to their computational efficiency and their ability to generate rapidly
convergent series solutions. In this study, the Kashuri-Fundo Decomposition Method (KFDM) is
employed to solve fractional gas dynamics equations [3, 4]. The method is based on the decom-
position of nonlinear terms through Adomian polynomials, enabling the solution to be obtained in
the form of a rapidly convergent series. The results demonstrate that KFDM can produce highly
accurate solutions of the series expansion and yields results that are consistent with those reported
by other semi-analytical methods in the existing literature. These findings indicate that KFDM pro-
vides an effective and reliable alternative approach for solving fractional differential equations.

Keywords Fractional gas dynamics equation - Kashuri Fundo decomposition method - fractional
differential equation - Adomian decomposition method

References

[1] Steger J.L., and Warming R.F., Fluxvector splitting of the inviscid gas-dynamic equations with
application to finite-difference methods, J. Comput. Phys., 40: 263-293, 1981.

[2] Igbal N., and Akgul R., and Shah A., and Bariq A., and Al-Sawalah M.M., and Ali A., On the
solution of fractional-order gas dynamics equation by effective techniques, J. Funct. Spaces.,
2022: 3341754, 2022.

[3] Podlubny 1., Fractional Differential Equations, San Diego, Academic Press, 1999.

[4] Subartini B., Sumiati I., Sukono, Riaman, Sulaiman .M., Combined Adomian decomposition
method with integral transform, Math. Stat., 9: 976-983, 2021.

*Corresponding Author’s E-mail: fatmaaybikecuha@ gmail.com



