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Geometric mechanics describes Lagrangian and Hamiltonian mechanics geometrically, and information geometry formu-

lates statistical estimation, inference, and machine learning in terms of geometry. A divergence function is an asymmetric

distance between two probability densities that induces differential geometric structures and yields efficient machine learn-

ing algorithms that minimize the duality gap. The connection between information geometry and geometric mechanics

will yield a unified treatment of machine learning and structure-preserving discretizations. In particular, the divergence

function of information geometry can be viewed as a discrete Lagrangian, which is a generating function of a symplectic

map, that arise in discrete variational mechanics. This identification allows the methods of backward error analysis to be

applied, and the symplectic map generated by a divergence function can be associated with the exact time-h flow map of

a Hamiltonian system on the space of probability distributions (Received January 29, 2019)
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