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ON SEGMENTED-DIRECT-INTEGRATION METHOD FOR
NONLINEAR DYNAMICS EQUATIONS V)

Qiu Chunhang  Lii Hexiang  Zhong Wanxie
(Dalinn Unsversity of Technology, Dalian 116023, China)

Abstract In this paper we discuss a general nonlinear dynamics system governed by the equation
dv/di = Hv + f{v,t), in which » is an unknown n-dimensional vector, H is a coefficient matrix,
Hw and f(wv, t) are, respectively, the linear homogeneous part and nonlinear part in the right terms
of the equation. First we appraxmate the nonlinear part by a jth degree segmented polynomial
. Using that polynomial representation of the nonlinear part, the integration of the equation can
be carried out segment by segment, and the integrals for each segment can be evaluated directly
since there are elementary anti-derivatives. Thus, a new formula to solve the equation in the time-
segment under consideration is obtained, and a series of approximate solutions are successively
deduced. Note that the formula can be analytically expressed in each time-segment, which is
advantageous in revealing the relationship between the nonlinear dynamics behavior of the system
and its parameters.

To examine the reliability of the method formulated in this paper, a variety of examples are
used to study nonlinear dynamics phenomena, including stability of critical point, limit cycle,
period and chaotic attractor, Hopf bifurcation, and primary resonance under forced exciting,.

Key words nonlinear dynamics system, direct integration method, stability, attractor, limit
cycle, Hopf bifurcation
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