
Tutorial Sheet 9, Topology 2013

1. Describe the homomorphism h∗ that is induced for each of the following continuous functions on the

circle S1:

(a) h(eiθ) = ei(θ+π), θ ∈ [0, 2π]

(b)

h(eiθ) =

eiθ if θ ∈ [0, π]

ei(2π−θ) if θ ∈ [π, 2π]

2. Compute the fundamental groups of the following spaces:

(a) A cylinder: π1(S
1 × J, x0) where J is any interval in R and x0 = (y0, z0) ∈ S1 × J is any point.

(b) The punctured plane: π1(R2 \ {(0, 0)}, x0), for any point x0 ∈ R2 \ {0}.

(c) A punctured disk: π1(B
2 \ {0}, x0), for any point x0 ∈ B2 \ {0}.
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