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Stochastic Newton Equation
with Reflecting Boundary Condition
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§1. Introduction

Let D be a bounded domain in R? with a smooth boundary and
n(z), z € 8D, be an outer normal vector. Let a¥/ : R? —» R, 4,5 =
1,...d, be smooth functions such that a”’(z) = a?(z), z € R%. Also,
let ¥ : R?¢ - R, i = 1,...d, be bounded measurable functions. We
assume that there are positive constants Cp, C; such that

Col¢|? < Z i(¢)tit; < Cilel?,  z,€ € RY
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Let Lo be a second order linear differential operator in R2¢ given by
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Let W? = C([0, 00); R%) x D([0, 00); R%). Now let & : R*x8D — R
be a smooth map satisfying the following .
(i) ®(-,z) : R? — R4 is linear for all z € 8D.
(ii) ®(v,z) = v for any = € 8D and v € T,(9D), i.e., ®(v,z) = v if
z € OM, v e R? and v - n(z) = 0.
(iii) ®(®(v,z),z) = v for all v € R? and z € 8D.
(iv) ®(n(z), z) # n(z) for any z € 8D.

The main theorem in the present paper is the following.

Theorem 1. Let (zo,v0) € (D) x R?. Then there ezists a unique
probability measure u over we satisfying the following conditions.
(1) w(w(0) = (zo,v)) = 1.
(2) u(w(t) € D¢ x R4t € [0,00)) = 1.
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