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Abstract

We will investigate some aspects of the bifurcations of parameters and the nonlinear dynamicinteractions of special vibrating systems coupled to a nonlinear essentially oscillator for vibrationattenuation, according to different mathematical models motived by recent results. 
We will take intoaccount that the study of a vibrating system with (non ideal) external excitation influenced by theresponse of the system has been considered as a major challenge in theoretical and practical engineeringresearch. 
The governing equations of motion will be solved both analytical and numerically. This willpermit us to examine not only small and steady state oscillations, but also large -amplitude oscillationsin transient states. Some experimental results will be presented. 
An active control analytical strategy wasalso suggested for a class of global problems where chaotic behavior is controlled. 
The linear feedbackcontrol problem for nonlinear systems has been formulated under the viewpoint of optimal controltheory. Asymptotic stability of the closed-loop nonlinear system is guaranteed by means of a Lyapunovfunction, which can clearly be seen to be the solution of the Hamiton-Jacobi-Bellman equation thusguaranteeing both stability and optimality. The formulated theorem expresses explicitly the form ofminimized functional and gives the sufficient conditions that allow the use of linear feedback control forthe nonlinear system.
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