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１．研究成果実績の概要
This is the last year of a three-year project on the study of symmetries methods for differential and finite
difference equations. Symmetries (global or local Lie groups) exist in every corner of nature.

During this period, we utilized the modified formal Lagrangian formulation to derive structure-preserving
numerical solutions for the viscous Burgers’ equation. Additionally, we developed group-invariant solutions
for Toda type lattices using a generic symmetry method proposed by the projector leader and Peter Hydon
(University of Kent) for semi-discrete equations.

A paper on symmetries of a variable-coefficient KdV equation has been published in Chaos, Solitons & Fractals,
co-authored with Yaqing Liu (Beijing Information Science and Technology). Two papers on matrix Lie groups
and signal processing, as a by-product, were published in IEEE Transactions on Geoscience and Remote
Sensing and IEEE Transactions on Aerospace and Electronic Systems. These results were presented at various
domestic and international conferences. More details are available below.

Furthermore, a joint project with Kenichi Maruno (Waseda University) has been initiated, and two ongoing joint
projects related to this research have been established with Rod Halburd (University College London), and with
Frank Nijhoff (University of Leeds), Cheng Zhang and Dajun Zhang (Shanghai University), respectively.

Finally, it is worth noting that a科学研究費基盤研究(C) project “Symmetry Methods for Discrete Equations and
Their Applications” has been adopted (2024-2028).

２．研究成果実績の概要（英訳）
This is the last year of a three-year project on the study of symmetries methods for differential and finite
difference equations. Symmetries (global or local Lie groups) exist in every corner of nature.

During this period, we utilized the modified formal Lagrangian formulation to derive structure-preserving
numerical solutions for the viscous Burgers’ equation. Additionally, we developed group-invariant solutions
for Toda type lattices using a generic symmetry method proposed by the projector leader and Peter Hydon
(University of Kent) for semi-discrete equations.

A paper on symmetries of a variable-coefficient KdV equation has been published in Chaos, Solitons & Fractals,
co-authored with Yaqing Liu (Beijing Information Science and Technology). Two papers on matrix Lie groups
and signal processing, as a by-product, were published in IEEE Transactions on Geoscience and Remote
Sensing and IEEE Transactions on Aerospace and Electronic Systems. These results were presented at various
domestic and international conferences. More details are available below.

Furthermore, a joint project with Kenichi Maruno (Waseda University) has been initiated, and two ongoing joint
projects related to this research have been established with Rod Halburd (University College London), and with
Frank Nijhoff (University of Leeds), Cheng Zhang and Dajun Zhang (Shanghai University), respectively.

Finally, it is worth noting that a科学研究費基盤研究(C) project “Symmetry Methods for Discrete Equations and
Their Applications” has been adopted (2024-2028).
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