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In this research, we studied viscous Hamilton-Jacobi equations, a class of
nonlinear partial differential equations, and associated stochastic optimal control problems. More
specificallg, for a family of viscous Hamilton-Jacobi equations with real parameter, we showed that the
asymptotic behavior, at infinity, of solutions changes drastically in the vicinity of a certain critical
point of parameter. Furthermore, we also proved that the recurrence/transience of the optimal trajectory
for the associated stochastic optimal control problem also changes at this critical point, and that this
phenomenon relies heavily on the choice of nonlinearity in gradient of the equation.
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