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We consider the response of the model oscillator problem

ẍ+ γẋ+ x = sin

(
1

ε
f(εt)

)
,

where ε � 1 is a small parameter and f is a general function. For example, the choice f(τ) = (ω0 + τ)τ corresponds to

a slowly drifting frequency, for which it has recently been shown that x exhibits a dynamic behavior which differs from

the constant frequency case, in particular an early resonance at a frequency depending on ω0.

We show that the right-hand side in the above model can be very well approximated, in the limit ε → 0, by the

superposition of on-off switches (modeled by Heaviside terms) at critical times characterized by |f ′(εtc)| = 1, and whose

amplitude depends on the curvature |f ′′(εtc)|.
Various choices of forcing functions f are used to illustrate the result, and extensions to stochastic forcing functions

f are discussed. (Received September 25, 2012)
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