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Abstract: 

Over the last two decades set-oriented numerical methods have been developed in the 

context of the numerical treatment of dynamical systems. They allow for the rigorous 

and efficient approximation of invariant objects, such as attractors and invariant 

manifolds or corresponding invariant quantities, for instance invariant measures and 

Lyapunov exponents. The basic algorithms use adaptive multilevel subdivision 
techniques for computing outer approximations of the objects of interest or for 

discretizing phase space. Apart from being memory and time efficient these schemes 
have proved to be applicable to many different problem types, ranging from single- 

and multi-objective optimization problems and optimal control problems to the 
computational study of transport and mixing processes in time-dependent flows.  

The aim of this special session is to bring together researchers from different fields to 

discuss recent advances both in the theory and with respect to applications of set-

oriented numerical methods. Topics include (but are not limited to) the set-oriented 

numerical treatment of 

- unstable invariant sets 

- nonautonomous dynamical systems 

- global optimization problems 

- multi-objective optimization problems 

- optimal control problems 

- transport and mixing in fluid flows  
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