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Abstract

The dynamics research in the event space has important geometric and mechanical meanings, and great progress
has been made in this field. A gradient system is a kind of important systems in differential equations and dynamical
systems, and is receiving more and more attention. In this paper, a gradient representation and a fractional gradient
representation of a holonomic system in the event space are studied. First, the differential equations of motion for
the system are established and expressed in the first order form. Second, we have obtained the condition under which
the system can be considered as a gradient system and also the condition under which the system can be considered
as a fractional gradient system. When a constrained mechanical system is transformed into a gradient system or a
fractional gradient system, one can use the properties of the gradient system or the fractional gradient system to study
the integration and the stability of a constrained mechanical system. Finally, two examples are given to illustrate the
application of the results. The event space is known as more extensive than the configuration space, therefore, the result

in the configuration space is a special case of this paper.
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PACS: 45.20.Jj, 11.30.—j DOI: 10.7498/aps.64.234501

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10932002, 11272050).

1 Corresponding author. E-mail: huibinwu@bit.edu.cn

234501-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.234501

	1引 言
	2事件空间中完整系统的运动微分 方程
	3系统的梯度表示
	4系统的分数维梯度表示
	5算 例
	6结 论
	References
	Abstract

