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The classical geodesic problem on a quadratic Lie group G has solutions generated by a set of differential equations

on G × g. On a restricted set these equations are equivalent to a symmetric set of equations on G × G—this is the

so-called “symmetric representation” of the geodesic problem. It turns out that these two sets of equations are nothing

but restrictions of two equivalent sets of equations giving the solutions to the optimal control problem on Gl(n) with

controls constrained to be in g.

If the controls for the optimal control problem on G are further constrained to a certain subset of g the extremals

are generated exactly by the symmetric representation. By restricting the corresponding flow to a suitable invariant set

it becomes Hamiltonian, and at least for G = SO(n) we are able to prove that this flow represents the extremals for the

optimal control problem with control constrained to the interior of the prescribed set. (Received August 29, 2008)
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