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The famous Kadomtsev—Petviashvili equation
(ut + %uuz + iumx)x = %auyy, o= =1 (1)

stands alongside the Korteweg-de Vries equation at the origins of modern integrability theory,
which emerged in the 1970s. The study of these equations has led to groundbreaking develop-
ments such as the Hirota’s bilinear method, the Miura’s transform and Sato’s hierarchy, while
also revealing deep connections to representation theory and algebraic geometry [6].

The Lie symmetry analysis of (1) was carried out in the pioneering work [2]|. Since then, the
Kadomtsev—Petviashvili equation and its generalizations have become a very fruitful research
field within the framework of Lie group analysis and group classification [3]. At the same time,
it is surprising that the complete point-symmetry pseudogroup of (1) has never been presented
in the literature. This gap is largely due to the limitations of traditional techniques and
the inherently difficult computations required. In this work, we overcome these difficulties by
applying both the direct method (see, e.g., [4]) and the megaideal-based version of the algebraic
method (see, e.g., [1,5]) to rigorously determine the complete point-symmetry pseudogroup of
the Kadomtsev—Petviashvili equation (1).

Theorem 1. The complete point-symmetry pseudogroup G of the Kadomtsev—Petviashuvili
equation (1) consists of the transformations
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where T, X° and Y° are arbitrary smooth functions of t with T, # 0 and ¢ = £1.

Yevhenii Chapouvskyi expresses his thanks for the grant support of the National Research Founda-
tion of Ukraine within the framework of the project 2025.07/0405 “Algebraic methods for studying

% NRFU equations of mathematical physics”. The contents of this work do not necessarily reflect the views

of the National Research Foundation of Ukraine and are the sole responsibility of Institute of
Mathematics of NAS of Ukraine.

|1] Boyko V.M., Popovych R.O. and Vinnichenko O.O., Point- and contact-symmetry pseu-
dogroups of dispersionless Nizhnik equation, Commun. Nonlinear Sci. Numer. Simul. 132
(2024), 107915, 19 pp., arXiv:2211.09750.

[2] David D., Kamran N., Levi, D. and Winternitz P., Symmetry reduction for the Kadomtsev-
Petviashvili equation using a loop algebra, J. Math. Phys. 27 (1986), 1225-1237.

http://www.imath.kiev.ua/~young/youngconf2026



INTERNATIONAL CONFERENCE OF YOUNG MATHEMATICIANS
THE INSTITUTE OF MATHEMATICS OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE
JUNE 3-5, 2026, Ky1v, UKRAINE

[3] Giingor F. and Winternitz P., Equivalence classes and symmetries of the variable coefficient
Kadomtsev-Petviashvili equation, Nonlinear Dynam. 35 (2004), 381-396.

oval 5.D.; Bihlo A. an Opovyc 0., Extended symmetry analysis of remarkable

4] Koval S.D.; Bihlo A dP h R.O., E ded lysis of kabl
(1+2)-dimensional Fokker—Planck equation, Furopean J. Appl. Math. 34 (2023), 10671098,
arXiv:2205.13526.

[5] Maltseva D.S. and Popovych R.O., Point-symmetry pseudogroup, Lie reductions and ex-
act solutions of Boiti-Leon—Pempinelli system, Phys. D 460 (2024), 134081, 21 pp.,
arXiv:2103.08734.

[6] Miwa T., Jimbo M. and Date E., Solitons: Differential equations, symmetries and infinite-
dimensional algebras, Cambridge Tracts in Math., 135, Cambridge University Press, Cam-
bridge, 2000, x+108 pp.

http://www.imath.kiev.ua/~young/youngconf2026



