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Hierarchy Structure and Mechanization of
Nonlinear Control Systems

——An exploration on new developing direction

CHENG Daizhan, HONG Yiguang, CHEN Hanfu and QIN Huashu
(Institute of Systems Science, Chinese Academy of Sciences - Beijing, 100080,PRC)

Abstract; First of al], this paper gives a review for the geometric theory of nonlinear control systems,
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shows its advance and points out the bottle-neck for further development. Then an ambitious proposal is pre-
sented. Turn over a new leaf for geometric theory of nonlinear control systems via hierarchy-structure de-
composition and mechanized computer realization. That consists of finite-parameter-modelling of nonlinear
control systems and providing a frame, which is convenient for computer realization of the control design and
engineering applications. To realize such a break-through, three new tools are suggested: differential dynam-
ics, differential topology and algebraic topology, and algebraic geometry. In the following the rules played by
different tools for solving different problems are sketched. Current advance and further expectation are de-
scribed in detail.
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