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Algebraic Topology, Homework Set 1
Due Saturday, January 22, by 11:59pm, using Gradescope. These questions use material up to
and including the lecture on Thursday, January 13.
Q1 (4 marks): Group the following spaces up to homotopy type, and within each group, up to
homeomorphism. No proofs required!
R0 , R, R2 , D2 , S 0 , S 1 , S 2 , S 1 × R, S 2 × R,
W = {(x, y) ∈ R2 | x = 0 or y = 0 or x + y = 1},
W 0 = {(x, y) ∈ W | 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1},
X1 = R2 \ {(0, 0)},
X2 = R2 \ {(0, 0), (0, 1)},
Y = D2 \ {(0, 0)},
Z = {(x, y) ∈ R2 | x 6= 0}.
(Proofs required for the remaining questions.)
Q2 (a) (3 marks): Show that S 1 and X := S 1 ∪ {(x, 0) ∈ R2 | 1 ≤ x ≤ 2} are homotopy equivalent.
(b) (1 mark): Is S 1 a deformation retract of X? Explain.
Q3 (3 marks): Consider the map f : S 1 → S 2 sending (x, y) to (x, y, 0). Show that f is null
homotopic.
Recall that X is contractible if X is homotopy equivalent to a one-point space.
Q4 (4 marks): Give an example of a contractible space X with a subspace A that is not contractible.
Prove that X is contractible and A is not contractible. [Given what we have done so far, this limits
the possible examples, but I sketched an argument in class that you can give the details for.]
Q5 (3 marks): Show that a retract of a contractible space is contractible.

