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1. Random walk: For a unbiased random walk, calculate the distribu-
tion of walkers P (x, t) for two different times and show that they scale.

2. Random walk: For a unbiased random walk in 1-d find the distribu-
tion of first return time. Calculate the same in 2D.

3. TASEP : Particles enter to an one dimensional lattice (from left end)
with rate α and are taken out (from right end)with rate β. Each
particle then move to right (10 → 01). Find density profile for (α, β) =
(.4, .7), (.7, .4), and (.7, .7) .

4. Directed Percolation : Calculate survival probability P
∞

(p) show
that it is non-zero for p > .70

5. Cellular Automata: Simulate rule 54 and find out the correlation
〈si(t)si(t + 1)〉

6. Surface Roughness : Take the one dimensional surface growth model
10 → 01 and calculate roughness 〈(h − h̄)2〉.

7. Ising model : Using Monte-Carlo simulation find out sisi+k for Ising
model E = −

∑
sisi+1

8. Random average process : Masses mi are placed in a one dimen-
sional lattice. In each microscopic step, a random fraction of the mass
from a arbitrary site is transfered to right. What is the distribution of
masses in the steady state ?

9. CCM Model : Show that in CCM model, w = 〈E(λ)〉 ∼ (1 − λ)−1

and P (w) ∼ w−2.

10. ZRP : Find the steady state distribution of particles P (n) for

u(n) = 1 + 2.5/n
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