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The exercises will be discussed in the tutorial on Wednesday, June 29th, 2011.

Exercise 10.1: Palm measures

a) Show that

Φ :=
∑
i,j∈Z

δ(i,j)−U , U ∼ Unif([0, 1)2)

is a stationary point process in R2 with intensity 1 and compute its Palm measure P0.

b) Show that

Φ2 :=
∑
i,j∈Z

p(i,j)δ(i,j)−U , U ∼ Unif([0, 1)2), P(p(i,j) = 1) = 1− P(p(i,j) = 0) = p,

where (p(i,j)) is an independent family of r.v. independent of U , is a stationary point process in
R2 with intensity p and compute itsPalm measure P0

2.

Exercise 10.2: k-flat processes

Let X be a point process in E n
k . Then

ω 7→
∑

E∈X(ω)

λE(A) (1)

is measurable for all A ∈ B(R)n. Here λE denotes the k−dim. Lebesgue measure w.r.t. E.

Exercise 10.3: Haar measures and the rotation group

Definition Haar measure

Let G be a topological group (later: SOn). A measure µ on G is called left invariant if µ(gA) = µ(A),
right invariant if µ(Ag) = µ(A) and inversion invariant if µ(A−1) = µ(A) for all g ∈ G and
A ∈ B(G). If µ has all three properties, it is called invariant.
A left invariant (right invariant, invariant) regular Borel measure, which is not identically zero, is
called a left Haar measure (right Haar measure, Haar measure).

Usefull facts (not to be proven, see e.g. Schneider& Weil chapter 13)

1. Every left Haar measure on a compact group G with a countable base is invariant.

2. Let G be a locally compact groupt with a countable base, let µ be a Haar measure and let ν be
a left Haar measure. Then µ = cν for some constant c.

3. The rotation group SOn is a compact topological group with countable base.

Show that on the rotation group SOn, there is a unique Haar measure ν with ν(SOn) = 1.
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