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Exercise 1 (10 points)
Let G = (V, E) be a graph and S be a minimum (edge) cut of G. S splits the graph into
two induced subgraphs. Let H̄ be the smaller of these subgraphs with k > 1 vertices.
Prove that |S| ≤ k and that if |S| = k then H̄ is a clique.

Exercise 2 (10 points)

Prove the following properties of the Pearson correlation coefficient corrp =
cov(Xi,Xj)

σi·σj
as

defined in the lecture. For some α and β

a) −1 ≤ corrp(Xi, Xj) ≤ 1

b) corrp(αXi, Xj) = corrp(Xi, Xj)

c) corrp(Xi + β · 1, Xj) = corrp(Xi, Xj)

Exercise 3 (10 points)
For two expression profiles Xi and Xj, the mutual information M(Xi, Xj) is given by

M(Xi, Xj) = H(Xi) − H(Xi|Xj)

a) Show that the mutual information does not satisfy the triangle inequality

b) The relative entropy between the joint distribution and the product distribution of
Xi and Xj is

I(Xi, Xj) =
∑

x∈R

∑

y∈R

px,y · log
px,y

px · py

. Show that I(Xi, Xj) = M(Xi, Xj)


