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Exercise 1

Show that R is not homeomorphic to R2.

Exercise 2

Consider the equivalence relation ∼ on R2 generated by (x, y) ∼ (λx, λy) for
λ ∈ R− {0}. Prove that R2/ ∼ is not a cell complex.

Exercise 3 [Stereographic projection]

Show that Sn − {p}, where p is any point of the sphere, is homeomorphic to
Rn. You don’t have to write precise formulas, a drawing is sufficient.

Exercise 4

Show that the punctured plane R2−{0} is homotopy equivalent to the cylin-
der S1×R. Hint: show that they are both homotopy equivalent to a common
space. Again, no need for a formula.

Exercise 5

Recall that if X, Y are pointed topological spaces their wedge product X ∨Y
is defined as the quotient of X

∐
Y given by identifying the two base points.

Show that the n-punctured space Rk+1−{p1, . . . , pn} is homotopy equiv-
alent to Sk ∨ . . . ∨ Sk︸ ︷︷ ︸

n times

.

Exercise 6

Show that
X = {x2 + y2 = 1} ∪ {y = 0} ⊆ R2

Is homotopy equivalent to S1 ∨ S1 (i.e. the figure eight).
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Exercise 7

Recall the space ℓ2(N,R) with the topology induced by the ℓ2 norm. Consider
the infinite dimensional sphere defined as

S∞ = {(an) ∈ ℓ2(N,R)|
∑
n

a2n = 1}.

Show that S∞ is contractible.
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