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List of main developments in nonlinear dynamics 
 

Investigation of the chaotic dynamics of various mechanical systems. 

 

Development of a new (passive) method to control (i.e. eliminate) chaos. 

 

Investigating the nonlinear dynamics of non-smooth systems, including those with unilateral contact. 

 

Energy harvesting exploiting nonlinear dynamics (in particular from rotating pendulum and magnetic levitation). 

 

Development of the dynamical integrity concept. Long lasting study of the robustness of solutions of dynamical 

systems, extending the classical definition of Lyapunov stability for assessing the reliability of dynamical outcome in 

practical applications, including the definition of various dynamical integrity measures. 

 

Basins of attraction in dimension larger than 2, where the computational efforts become challenging and where there is 

also the problem of representation and determination of dynamical integrity measures. 

 

Application of Multiple Time Scale Methods to complete partical differential equations of motion (i.e. without a priori 

reduced order model) of many mechanical systems, assessing their nonlinear oscillations behaviour and showing how 

reduced order models can lead to erroneous results. 

 

Study of various internal resonances in dynamical systems. 
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