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Problem sheet 2
Problem 2.1. Let Gn be an Erdős-Rényi graph on n vertices, where each edge is
present independently with probability c/n, c > 0. Let Xn be the number of triangles
in Gn, where we call {u, v, w} ⊂ Vn a triangle if u ∼ v, v ∼ w and w ∼ u. Find the
limiting distribution of Xn, as n → ∞.

Problem 2.2. Show that the space G of rooted graphs is not compact.

Problem 2.3 (Poisson Thinning). Let N be a Poisson distribution with parameter
λ > 0. Let X be a multinomial distribution with N trials and probabilities p1, . . . , pm,
i.e., we perform N independent experiments with m potential outcomes and outcome
j has probability pj. Let Nj denote the number of outcomes j. Show that, N1, . . . , Nm

are independently Poisson distributed with respective parameters λp1, . . . , λpm.

Problem 2.4 (Uniform model and Erdős-Rényi ). Fix m ∈ N and consider the space
Gn,m := {G : |V(G)| = n, |E(G)| = m}, the space of all graphs on n vertices and m
edges. Consider the uniform measure on Gn,m, i.e.,

Pn,m(G) := 1
󰀓(n

2)
m

󰀔 , for any G ∈ Gn,m.

The corresponding random graph drawn with this distribution is denoted by G(n, m).
Let G(n, p) the Erdős-Rényi random graph on n vertices, where each edge is present
independently with probability p ∈ (0, 1). Show that G(n, p), conditioned on having
exactly m edges, is distributed as G(n, m).


