FYS 4130 Statistical Mechanics
Homework 13 April 28, 2009
1) Stochastic variables

A stochastic variable X can have values x = 1,3. The variable Y can have
values y = 2,4. The joint probability density is:

Pxy(z,y) = Z Z pijo(z —1)6(y — j)
i=1,3 j=2,4
a) compute < X > and < Y > and the correlation < XY > for the case
P12 =pira=p32=p3s=1/4

b) compute < X > and < Y > and the correlation < XY > for the case
P12 =p3a=0and p1g=p32=1/2

¢) Are X and Y independent or correllated for these two cases?

2) Random Walk

Consider a random walk in one dimension with step length a and time in-
terval 7. Each step has probability p to go forward and probability g =1—p
to go backward.

a) For a large number of steps, find the gaussian probability distribution
P(x,t) which is the probability of finding the particle at a point between z
and x + dz at time t.

b) Verify that this probability distribution satisfies the differential equa-
tion:
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Find the constants v and D.



