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(discussion on June 5th)

1. Power spectral density of a particle in a harmonic potential

For a stationary stochastic process z(t) with autocorrelation function c,(7) derive the

relations
(2" (w)z (W) = 2me,(w)d(w — w)

and for v = dx/dt
(W) = w?e, (W)

(1)
(2)

where an argument w denotes the Fourier transform. Use these relations to derive the
power spectral densities ¢, (w) and ¢,(w) for a Brownian particle in a harmonic potential,

evolving according to the Langevin equations
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2. Power spectral density and Laplace transform

We consider the Laplace transform

3(2) = /0 (et

of a stochastic process with complex argument where Re[z] > 0. Derive the relation
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Find the PSD for stationary shot noise

(e}

y(t) = Y wid(t —t;)
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with i.i.d. weights x; ~ A(x), (x) = 0 and inter-spike intervals ¢, 1 — t, = 7; ~ (7).
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