
Geometric measure theory, Exercise 8, 20.11.2014, the last exercise of the course

1. Show that for Dirac measures δaj , aj ∈ Rn:
δaj → δa weakly if aj → a ∈ Rn,
δaj → 0 weakly if |aj| → ∞.

2. Show that 1
k

∑k
j=1 δj/k → L1 [0, 1] weakly when k →∞.

3. Show that if µj → µ weakly and A ⊂ Rn is bounded with µ(∂A) = 0, then
µj(A)→ µ(A).

4. Give an example of a finite Borel measure on R which has a tangent measure ν
for which 0 6∈ spt ν.

5. Let 0 < s <∞ and suppose that there exists a Borel measure ν on Rn such that
for some positive constants c and d,

crs ≤ ν(B(x, r)) ≤ drs for all x ∈ Rn, 0 < r < 1.

Prove that s = n.

6. Let µ be a locally finite Borel measure on Rn such that

sptµ ⊂ {x = (x1, . . . , xn) : |xn| ≤ |x|2}.
Prove that

spt ν ⊂ {x = (x1, . . . , xn) : xn = 0}
for every ν ∈ Tan(µ, 0).
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