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1. Show that for all x, y ∈ G ( Rn the inequality

inf
γ∈Γxy

log

(

1 +
ℓ(γ)

min{d(x), d(y)}

)

≤ kG(x, y),

where Γxy is the family of all curves connecting the points x and y within
G, and d(x) = dist(x, ∂G). Hint. Recall the normal representation of a
curve.

2. Let D = R2 \ {te1 : t ≥ 0}. Show that there is no constant C > 0
such that

kD(x, y) ≤ CjD(x, y), ∀x, y ∈ D.

3. Let us define
m(x, y) = |x− y|1/2

for x, y ∈ R. Show that m is a metric and [0, 1] is not rectifiable with
respect to m. (Hint: length of [0, 1] is

sup

{

n
∑

i=1

m(xi, xi+1) : n ∈ N, x1 = 0, xn+1 = 1, xk < xk+1

}

.)

4. Let rk ∈ (0, 2−k−3), let Bk = Bn(2−ken, rk), and let E = ∪Bk.
(a) Show that the numbers rk can be chosen so that M(∆(E, ∂H)) = ∞.
(b) Show that, for every ε > 0, the numbers rk can be chosen so that

M(∆(E, ∂H)) < ε.

(c) Assume that the numbers rk have been chosen as in (b) with ε = 1.
Show that

M(∆(Er, ∂H)) → 0

when r → 0 where Er = E ∩Bn(r).

5. Let E, F ⊂ R(2, 1), R(a, b) = Bn(a) \Bn(b), a > b > 0, and

δ = M(∆(E, F,Rn)) > 0.

Find a number c > 1, c = c(n, δ), such that M(∆(E, F,R(2c, 1/c))) ≥
δ/2.

6. Let E ⊂ Bn and δ = M(∆(Sn−1(2), E,Rn)) > 0. Find a number
c > 1, c = c(n, δ), such that

M(∆(Sn−1(2), E, R(2c, 1/c))) ≥ δ/2.
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