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1. Conditional probability in a Gaussian random field. Consider a statistically homogeneous and
isotropic Gaussian random density field. We wish to derive the probability distribution P(g;, g») for
find a particle at position §; and another at position ¢,.

(a) Set up the characteristic function for this problem, including the components of the covariance
matrix.

(b) Write down an equation for the distribution P(g;,3>) by introducing suitable conditional
probabilities.

(c) Carry out the remaining operations.

2. Mean force difference in a Gaussian random field. Consider once more a statistically homoge-
neous and isotropic Gaussian random density field characterized by a power spectrum Pjs(k).

(a) Derive a probability distribution P(gi, ¢», 63) for finding a pair of particles at positions §; and
¢» and a density contrast d3 at a third position.
(b) Average the force difference ﬁ - f; over ¢3 first, and integrate over all positions i of 3.

(c) Using the previous result, find an expression for the mean force difference ( ﬁ - ﬁ).



