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ON THE DUALITY OF MATHEMATICAL MODELS FOR PROBLEMS

IN MECHANICS AND IN THE THEORY OF ELECTRICAL CIRCUITS

A. B.Kurzhanski, A.A. Usova

Mathematical models of mechanics and the theory of electrical circuits are considered, and a similar dynamic

structure is revealed in them. Using basic analogies, a chain of mechanical springs and an equivalent electrical

analog are constructed. Examples of “successful” borrowings are given, when the methods of the theory of

electrical circuits can be used to solve stabilization problems for a mechanical system formed by a set of

interconnected mechanical subsystems.
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7. Nuño E., Basañez L., Ortega R. Passivity-based control for bilateral teleoperation: A tutorial.
Automatica, 2011, vol. 4, no. 3, pp. 485–495.

8. Anderson R.J., Spong M.W. Bilateral control of teleoperators with time delay. IEEE Transactions on

Automatic Control. 1989, vol. AC-34, no. 5, pp. 494–501.

9. Polushin I.G. A generalization of the scattering transformation for conic systems. IEEE Transactions

on Automatic Control, 2014, vol. 59, no. 7, pp. 1989–1995. doi: 10.1109/TAC.2014.2304396 .

10. Usova A.A., Polushin I.G., Patel R.V. Scattering-based stabilization of non-planar conic systems.
Automatica, 2018, vol. 93, pp. 1–11.

11. Usova Anastasiia. Generalized scattering-based stabilization of nonlinear interconnected systems. In:
Electronic Thesis and Dissertation Repository, 5821. 2018. 168 p. URL: https://ir.lib.uwo.ca/etd/5821 .

12. Anderson R.J., Spong M.W. Asymptotic stability for force reflecting teleoperators with time delay. The

International J. Robotics Research, 1992, vol. 11, no. 2, pp. 135–149. doi:10.1177/027836499201100204 .

Received June 4, 2021
Revised July 26, 2021



2 A.B.Kurzhanski, A.A.Usova

Accepted August 9, 2021

Funding Agency: This work was supported by the Russian Science Foundation (project no. 19-
11-00105).

Alexander Borisovich Kurzhanski, RAS Academician, Prof., Faculty of Computational Mathematics
and Cybernetics of Lomonosov Moscow State University, Moscow, 119991 Russia,
e-mail: kurzhans@mail.ru .

Usova Anastasiia Aleksandrovna, Cand. Sci. (Phys.-Math.), Krasovskii Institute of Mathematics
and Mechanics of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, 620108
Russia; Ural Federal University, Yekaterinburg, 620000 Russia, e-mail: ausova@imm.uran.ru .

Cite this article as: A.B.Kurzhanski, A.A.Usova. On the duality of mathematical models for
problems in mechanics and in the theory of electrical circuits, Trudy Instituta Matematiki i Mekhaniki

UrO RAN, 2021, vol. 27, no. 3, pp. 115–127 .


