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From Conservation to Openness
— Theory and Applications of
Generalized Controlled Hamiltonian Systems
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(Institute of Systems Science, Chinese Academy of Sciences * Beijing 100080, P. R. China)

Abstract: The paper intends to treat the classical Hamiltonian systems, Poisson bracket and
symplectic geometry from the energy point of view. They are extended to generalized Hamiltonian
systems, which have internal dissipation and energy exchange with environment. The pseudo-Poisson
manifold and the generalized symplectic manifold are proposed as the geometric frame of the gener-
alized Hamiltonian control systems. The relationship between the pseudo-Poisson manifold and the
generalized symplectic manifold and their certain properties are investigated. Then the generalized
symplectic group and sympectic algebra are proposed as the algebraic structure of the generalized
Hamiltonian systems. The structure-preserving properties of the generalized Hamiltonian systems are
investigated. Then the Casimir manifold approach and the feedback stabilization of genealized Hamil-
toman systems are discussed. The results obtained provide a foundation for further investigation. As
an example, they are applied to the excitation control of power systems.

Key words: generalized Hamiltonian control systems; Poisson manifold; symplectic geometry;
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