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Many model equations for various wave processes can be reduced to nonlinear dispersive evolution
equations such as the classical Korteweg–de Vries equation, the modified Korteweg–de Vries equation,
and the Kawahara equation, as well as their generalizations, which often involve variable coefficients.
This explains the great interest of researchers in finding new and applying already known methods for
constructing exact solutions to such generalized equations. At the same time, most of the proposed
methods lead to equivalent forms of already known solutions, primarily because the equivalence of
models and corresponding solutions is not systematically investigated. This widespread oversight in
finding solutions to differential equations was thoroughly analyzed in [3]. Conversely, the application
of equivalence transformations serves as an effective tool for finding exact solutions, solving group
classification problems, and investigating the integrability of nonlinear equations of mathematical
physics with variable coefficients [3, 2, 7]. So, the equivalence method can be proposed as a method
of choice for a wide range of such problems.
In this talk, we discuss the use of equivalence transformations for constructing exact solutions of

nonlinear dispersive evolution equations of KdV type with variable coefficients. The respective results
used as illustrative examples have been published, in particular, in [2, 1, 5, 6, 4].
Acknowledgements. This work was supported by a grant from the Simons Foundation (SFI-PD-
Ukraine-00014586, O.O.V. and A.Yu. Zh.).

REFERENCES
[1] O. Brahinets and O. Magda. Exact solutions for generalized KdV equations with variable coefficients using the equivalence

method. In V. Dobrev, editor, Lie Theory and Its Applications in Physics (Varna, Bulgaria, June 2015), volume 191 of
Springer Proc. Math. Stat., pages 379–383. Springer, Singapore, 2016. doi:10.1007/978-981-10-2636-2.

[2] O. Kuriksha, S. Pošta, and O. Vaneeva. Group classification of variable coefficient generalized Kawahara equations. J.
Phys. A: Math. Theor., 47(4):045201, 2014. doi:10.1088/1751-8113/47/4/045201.

[3] R. O. Popovych and O. O. Vaneeva. More common errors in finding exact solutions of nonlinear differential equations:
Part I. Commun. Nonlinear Sci. Numer. Simul., 15(12):3887–3899, 2010. doi:10.1016/j.cnsns.2010.01.037.

[4] O. Vaneeva, O. Brahinets, O. Magda, and A. Zhalij. Equivalence groupoid and exact solutions of a class of gen-
eralized modified Korteweg–de Vries equations. In V. Dobrev, editor, Lie Theory and Its Applications in Physics
(Varna, Bulgaria, June 2023), volume 473 of Springer Proc. Math. Stat., pages 275–282. Springer, Singapore, 2025.
doi:10.1007/978-981-97-6453-2_21.

[5] O. Vaneeva, O. Magda, and A. Zhalij. Equivalence groupoid and enhanced group classification of a class of generalized
Kawahara equations. In V. Dobrev, editor, Lie Theory and Its Applications in Physics (Varna, Bulgaria, June 2019),
volume 335 of Springer Proc. Math. Stat., pages 329–340. Springer, Singapore, 2020. doi:10.1007/978-981-15-7775-8.

[6] O. Vaneeva, O. Magda, and A. Zhalij. Lie reductions and exact solutions of generalized Kawahara equations. In V. Dobrev,
editor, Lie Theory and Its Applications in Physics (Sofia, Bulgaria, June 2021), volume 396 of Springer Proc. Math.
Stat., pages 333–338. Springer, Singapore, 2022. doi:10.1007/978-981-19-4751-3.

[7] O. O. Vaneeva, R. O. Popovych, and C. Sophocleous. Equivalence transformations in the study of integrability. Phys.
Scr., 89(3):038003, 2014. doi:10.1088/0031-8949/89/03/038003.

1

https://doi.org/10.1007/978-981-10-2636-2
https://doi.org/10.1088/1751-8113/47/4/045201
https://doi.org/10.1016/j.cnsns.2010.01.037
https://doi.org/10.1007/978-981-97-6453-2_21
https://doi.org/10.1007/978-981-15-7775-8
https://doi.org/10.1007/978-981-19-4751-3
https://doi.org/10.1088/0031-8949/89/03/038003

	Acknowledgements
	References

