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GENERALIZED BIRKHOFFIAN REPRESENTATION OF HIGH-ORDER
NONHOLONOMIC SYSTEMS *

Guo Yongxin'~’
(1. Eastern Liaoning University, Physics of Medical Imaging Department, Dandong 118001, China)
110036, China)

Song Duan'  Cui Jianchao® Liu Shixing”’

(2. College of Physics, Liaoning University, Shenyang

Abstract The differential equations of motion of high-order nonholonomic systems constructed by utilizing the
general methods not only lack the symplectic structure and Lie algebra structure of holonomic systems, but also
lack the self-adjoint nature of holonomic systems. In this paper, the high-order nonholonomic system was trans-
formed into first-order kinetic system by using the reduced-order method, which was self-adjointized by making
use of the Cauchy-Kowalevski theorem, then the generalized Birkhoffian equation of high-order nonholonomic sys-
tem was obtained. This will provide a new method for researching a number of high-order nonholonomic systems

problems, such as the geometry and algebraic structure, geometric numerical integrator and engineering applica-

tions, etc.
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