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Abstract: 

Discrete Lagrangian Mechanics on Lie groupoids was introduced in~[1] and further 
developed in~[2], for the holonomic case, and in~[3] for  nonholonomic  systems. This 
formalism allows to describe the discrete analogs of continuous systems on Lie 
algebroids, as can be obtained, for instance, by an adequate discretization. 

Such results can be naturally extended for discrete-time optimal control problems 
defined on Lie groupoids for kinematic and for dynamic problem.  By an adequate study 
of the admissible variations we will find the optimality conditions, that will be expresed 
in terms of composability in a groupoid. I will show some examples and we will further 
study symmetry and reduction theory as well as some discretization algorithms for 
solution of continuous problems. 
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