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We obtained some mathematical results on the problem of stochastic calculus
of variations, which is a stochastic version of the classical problem of calculus of variations
originating from geometric optics and brachystochrone. We investigated how the long time behavior of

the optimal trajectory changes with a perturbation of the potential term and gave, in terms of the
parameters in the model, an explicit condition for a phase transition. We also constructed a
discrete model corresponding to the above continuous problem and showed that similar phenomena can
be observed in that model.
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