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Objective(s) as per original application

1. Study dynamical properties of Chen’s system with random perturbations;
2. Study the asymptotic stability;
3. Study the applications to control systems theory




[Please attach relevant document(s)]
i) Outline of proposed research and results obtained

(1) Integrability of plane differential systems (see the joint paper [1]). This problem has been studied by
many authors and it has many applications. We have been concentrated on the integrability of the Lotka-
Volterra type systems of degree 4 and with 1:-(3g-1) resonances. We have proved some sufficient
conditions for the integrability of the systems and given some necessary conditions by studying the first
two saddle values of the system. In the particular cases of 1:-2, 1:-5 and 1:-8 resonances, we derive
necessary and sufficient conditions for the integrability of the systems (see [1]).

(2) We have obtained a simple yet complex one-parameter family of generalized Lorenz-like systems,
which is closely related to the proposed topic of Chen’s system: its applications (see [2]).

(3) We have begun to study stochastic differential systems. For example, in [3], SIRS (susceptible-infected-
removed-susceptible) model influenced by random perturbations has been studied. We prove that the

- |solutions are positive for positive initial conditions and are global, that is, there is no finite explosion time.
We present necessary and sufficient conditions for the almost sure asymptotic stability of the steady state of]
the stochastic system. '

ii) Significance of research results

All proposed research topics have been investigated, and the activities went slightly beyond the proposed
scope. The results will be very useful for further extension and generalization of the Lorenz-Chen systems
family.
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iv) Potential for or impact on further research collaboration

In the near future, we can work together on stochastic generalized Lorenz system: stability and
applications.




