
An Oscillation Theorem for 2nd Order Stochastic Differ-
ential Equations and Stochastic Oscillators with Additive
Noise
Preprint m-07-004

Henri Schurz
Department of Mathematics, Southern Illinois University, Carbondale, IL 62901-4408, USA

ABSTRACT: Consider 2nd order stochastic differntial equations (SDEs)

ẍ + ω2x = σξ(t)

perturbed by Gaussian white noise ξ, where ω 6= 0 and σ 6= 0 are any real parameters. We prove
that the solution x and its derivative ẋ have infinitely many zeros (almost surely) for all adapted
initial values x(0), ẋ(0). That is, that all components of the related continuous time stochastic
system have sustained oscillations around 0 as time t tends to + infinity.
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