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Exercise 1. Consider a closed n-dimensional unit ball Dn:

Dn = {x ∈ Rn : |x| ≤ 1}

The boundary of Dn is the n− 1 dimensional sphere:

Sn−1 = {x ∈ Rn : |x| = 1}

Consider the following equivalence relation on Dn:

x1 ∼ x2 iff x1 = x2 or both x1 and x2 ∈ Sn−1

(basically all points of the sphere are equivalent, and each point in the
interior is equivalent only to itself).

What is the indentification space Dn/ ∼?

Exercise 2. Show that the one point compactification of the (open) Mobius
strip is the projective plane.

Exercise 3. Consider the closed Mobius strip:

M = [0, 1]× [0, 1]/(0, y) ∼ (1, 1− y)

and the closed unit disc:

D̄2 = {(ρ, θ) ∈ R2 : ρ ≤ 1}

Let f be the following map, from the boundary circle of the unit disc to the
boundary of the Mobius strip:

f(1, θ) :=
{

(θ/π, 1) 0 ≤ θ ≤ π
(θ/π − 1, 0) π ≤ θ ≤ 2π

What is the identification space

D̄2 ∪f M?
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