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Error Estimate for the Influence of Model
Reduction of Nonlinear Dissipative Autonomous
Dynamical System on the Long Term Behaviours

ZHANG Jia zhong', LIU Yan’, CHEN Dang min'
(1.Schodl of Energy and Power Engineering, Xi’ an Jiaotong University,
Xi’ an 710049,P.R.China;
2. Department of Mechanical Engineering, Northwestern Polytechnical University,
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Abstract: From viewpoint of nonlinear dynamics, the model reduction and its influence on the long_
term behaviours of a dass of nonlinear dissipative autonomous dynamical system with higher dimernr
sion are investigated theoreticaly under some assumptions. The system was analyzed in the state space
with an introduction of a distance definition which can be used to desaibe the distance between the
full system and the reduced system, and the solution of the full system was then projected onto the
complete space spanned by the eigenvectors of the linear operator of the governing equations. As a re-
sult, the influence of mode series truncation on the long term behaviours and the error estimate are
derived, showing that the error is dependent on the first products of frequencies and damping ratios in
the subspace spanned by the eigenvectors with higher modal damping. Furthermore, the fundamenta
understanding for the topological change of the solution due to the application of different model re-
duction is interpreted in a mathematically precise way, using the qualitative theory of nonlinear dy
namics.

Key words: nonlinear dynamica system; dissipative system; projection operator; long term be

haviour



