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. see http://tu-dresden.de/physik/tqo/lehre

Generation of Lévy-stable random numbers

Letγ be uniform on[−π
2 , π

2 ] and letW be exponential with mean1. Assumeγ andW independent.
Show that

X =
sinαγ

(cos γ)1/α

(

cos((1 − α)γ)

W

)(1−α)/α

is a Lévy-stable random variable with〈eikX〉 = e−|k|α .

Gaussian Markov processes

Let Y (t) be a Gaussian stochastic process with autocorrelationκ(t1, t2) and varianceσ2(t). Let
ρ(t1, t2) = κ(t1, t2)/(σ(t1)σ(t2)). Show that the relation

ρ(t3, t1) = ρ(t3, t2)ρ(t2, t1) (t1 ≤ t2 ≤ t3)

is necessary and sufficient forY (t) to be a Markov process. Verify that this relation is obeyed by
the Wiener process.

Ornstein-Uhlenbeck process

If Y (t) is the (standard) Ornstein-Uhlenbeck process andt > t1 > t2 > . . . > tn show that

d

dt
〈Y (t)Y (t1)Y (t2) . . . Y (tn)〉 = −〈Y (t)Y (t1)Y (t2) . . . Y (tn)〉.

Hence ifΦ(t,[Y ]) is a functional depending ont and all values ofY previous tot one has

d

dt
〈Y (t)Φ(t, [Y ])〉 =

〈

Y (t)
∂

∂t
Φ

〉

− 〈Y (t)Φ〉.


