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1. For each n ≥ 1, define µn ∈ M1([0, 1]) by µn = 1
n

∑n
k=1 δk/n. What is the

weak∗-limit of (µn)n≥1?

2. Let Γ be a group with a normal subgroup N ◁ Γ such that both N and
Γ/N satisfy the conclusions of the Markoff-Kakutani fixed point theorem.
Show that Γ does as well.

3. A countable group G has property (F ) if there exists a sequence Fn ⊂ G,
n ≥ 1 of finite subsets with

lim
n→∞

|gFn△Fn∥
|Fn|

= 0 , ∀g ∈ G .

Show that if G has property (F ), it satisfies the conclusions of the Markoff-
Kakutani theorem.
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