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A STUDY OF CONSERVATION LAWS FOR CHAPLYGIN NONHOLONOMIC
SYSTEMS BY MEANS OF INTEGRATING FACTORS METHOD *

Zhang Yi'
(College of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract The method of integrating factors for the construction of conservation laws of a Chaplygin nonholonom-
ic system is presented and studied. Based on the Chaplygin equations with canonical form, the integrating factors
of the equations is defined, the necessary condition for the existence of conserved quantities of the system is giv-
en, and the conservation theorem and its inverse for the Chaplygin nonholonomic system are established. The
studies show that for each group of nonsingular functions that correspond to the necessary condition, the system
has a conserved quantity, while for a known conserved quantity, the corresponding integrating factor can be
found, and the solution is not unique. Finally, we take an uniform sphere rolling on a perfectly rough horizontal

plane as an example to discuss the application of the method.

Key words nonholonomic system, Chaplygin equation, integrating factor, conservation theorem, inverse

theorem
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