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This talk will be split into two parts. 
First, I recall a few mathematical results for nonlinear dynamical systems (smooth or nonsmooth).  The idea 
is to show that various mathematical tools could be useful to improve understanding of applied nonlinear 
dynamics. For nonsmooth systems, I will recall how numerical methods could be built from models 
involving maximal monotone operators in deterministic of stochastic frame without or with delay. I will also 
give a few examples of physical systems that could be treated by this approach or NLCP approach. 
For smooth systems, I will give a few examples to discuss advantages and limitations of algebraic tools 
(Groebner basis) used to obtain periodic solutions (in the frame of normal form theory or in the frame of 

analytical method applied to polynomial nonlinear dynamical systems to solve 
the problem of multiplicity of nonlinear periodic solutions). 

In the second part, I will recall the main ideas to develop nonlinear passive 
absorbers of Nonlinear Energy Sinks type and I will describe some results and 
applications of NESs. I will recall briefly how to design NESs and I will 
describe development of nonlinear passive control for different systems. For 
example: 

- a cable with horizontal or vertical oscillations,  
- oscillations of a pendulum (cable car) attached to its cable 
- a nonlinear absorber to control essential tremor. 
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