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1. For a random walk in 1D, suppose the probability of jumping value is given by:

p(s) =
1

5.4

(
cosh(s)

(s+ 10)2
+ tanh(s)

)2

for s ∈ [−4,+4].

A: Compute 〈x(t)〉 and σ2
x(t) and plot them versus t. (10 points)

B: Compare your theoretical results derived in the above part with the numerical simulation results. (Hint:
You should use a proper method to generate value for jumping (s) whose PDF is the same as above probability
function) (20 points)

C: Compute Mn(s) for n = 3, 5 and Kn(s) for n = 3, 4, 5. (10 points)

2. Non-linear Langevin equation: Suppose that

d

dt
ln v(t)−1 = v(t)η(t)

where 〈η(t)〉 = 0, 〈η(t)η(t′)〉 = δD(t− t′) and p(η) = N (0, 1).

A: Compute 〈v(t)〉 and 〈v(t)v(t′)〉 for τ = |t′ − t|. (Hint: v(t = 0) = 0.1) (20 points)
B: Compute the PDF of the local extrema (peaks and troughs) of v(t) and the un-weighted TPCF of local
maxima for a generated v(t) for t ∈ [1000, 10000]. Is it possible to generalize your results for any arbitrary
time intervals? Why? (20 points)

Good luck, Movahed


