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Abstract

Given a function G: R™ — R and a Markov process (X;);>¢ consider the optimal
stopping problem V'(x) = sup, E,G(X;). It is well known that the optimal stopping
time is given by 7* = inf{t : X; € D} where the set D is given by D := {z :
V(z) = G(z)} and V is the smallest superharmonic function that dominates G.
This characterization could be reformulated as the free-boundary problem, where
both V and D have to be determined. To get the explicit solution of the arising
differential equations one has to impose additional boundary conditions on V. Often,
this conditions follow from the principle of smooth fit that states V' = G’ on dD
(in one-dimensional case) under various assumptions on G and X. This results are
well-known and widely used, but only weakest of them could be extended directly to
multi-dimensional case due to topological complications. Therefore, "smooth fit" is
considered in topology weaker than standard topology of R™. In the article sufficient
conditions are presented for this principle of smooth fit to hold in multi-dimensional
case.
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