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1. ABSTRACT
This study has explored the analytical wave solutions of the Kudryashov-Sinelshchikov equation with variable coefficients,

aiming to capture the dynamic nature of real-world phenomena. The relevance of this equation in fields such as fluid

dynamics, nonlinear optics, and plasma physics has made it a focal point for recent research. By examining the wave

solutions supported by stability analysis, time-variable coefficient functions and parameters that enable the formation of

shock wave profiles under different conditions have been determined using specialized artificial neural network models. The

generated shock wave profiles have been compared from the perspective of mathematical physics within the context of the

physical phenomena presented by the equation. Additionally, by studying various wave solutions of the Kudryashov-

Sinelshchikov equation, significant insights into the dynamics of wave propagation under different conditions (linear,

parabolic and trigonometric) have been provided. The results of this research have not only improved our understanding of

nonlinear wave systems but also hold promise for more realism and optimization in mathematical modeling. Consequently, it

is anticipated that this research may enable new approaches and methods for examining and modeling various physical 

phenomena.

Keyswords: The Kudryashov-Sinelshchikov equation with variable coefficients, Expansion Method, Solitary wave solution,

Nonlinear wave propagation.



2. INTRODUCTION



2. INTRODUCTION



2. INTRODUCTION



2. INTRODUCTION



2. INTRODUCTION



3. Analysis of the method



3. Analysis of the method



3. Analysis of the method



4. Application



4. Application



4. Application



5. Conclusion

The approach proposed in this paper offers a different perspective for the study of nonlinear evolution

equations with variable coefficients. Firstly, by adding terms with time-dependent coefficients to the

Kudryashov-Sinelshchikov equation, the model is brought closer to real problems and physical phenomena

can be handled more easily. For this purpose, the method we applied to equations with variable coefficients

allowed a better understanding of the physical behaviour of equations with variable coefficients. In addition,

more realistic results have been produced and shed light on the analysis of the interaction of gas bubbles in a

liquid, which has various applications especially in fluid dynamics. Moreover, the analyses in time coincide

with the constant coefficient Kudryashov-Sinelshchikov equation and the limitation difficulty arising in the

constant coefficient version is overcome. Furthermore, the effects of time-dependent coefficients on solitons

and their interactions are discussed under certain restrictive conditions.
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