
Procesos Puntuales Práctica 7
2o cuatrimestre 2019 Perfect simulation of Gibbsian point processes

Gibbs point processes

1. Consider the free birth and death process (η̃t)t∈R constructed as a function of the Poisson process C. Show
that the marginal distribution of ηt is a Poisson process in G with intensity w(dγ).

2. Consider the birth and death process (η̃ηt )t∈R+ with η0 = η, a fixed locally finite configuration, constructed
with cylinders C∪Cη

0, see notation in the notes. Show that the distribution of η̃ηt converges to the Poisson
process of the previous exercise.

3. Describe the specifications of the seed+grain process.

4. Consider the birth and death process in Rd with ratesM(γ|η) of birth and rate 1 of death. TakeM(γ|η) =
1
{
η ∪ {γ} ∈ AΛ

}
, where

AΛ = {η : ‖x− y‖ > 2, for all x, y ∈ η ∩ Λ} (1)

Show that µΛ := µ̃(·|AΛ) is reversible for the dynamics.

5. Show that if T ∼Exponential(λ), then P (T ∈ [t, t+ h)|T > t) = λh+ o(h).

6. Let η̃t be the free birth and death process with parameter λ and let Λ be a bounded region. For t ∈ R
define τ(t) = sup{s ≤ t : η̃s ∩ Λ = ∅}; this is a function of (η̃t)t∈R. Show that µ̃(η : τ(t) > −∞) = 1.

7. Use the graphical construction to show that if the clan of ancestors of a given cylinder is finite with
probability one, then the thermodynamic limit follows. That is,

lim
Λ↗Rd

µΛ = µ, (2)

where µ is the distribution of ηt obtained from the graphical construction.
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