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Continuous Functions on Topological Spaces
MATH 348

1. Consider the space 𝑋 = {𝑎, 𝑏, 𝑐} with topology 𝒯 = {∅, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑏, 𝑐}}. Which of 
the following functions are continuous in this topology?

(a) 𝑓 ∶ 𝑋 → 𝑋 defined by 𝑓(𝑎) = 𝑏, 𝑓(𝑏) = 𝑐, and 𝑓(𝑐) = 𝑎

(b) 𝑔 ∶ 𝑋 → 𝑋 defined by 𝑔(𝑎) = 𝑏, 𝑔(𝑏) = 𝑎, and 𝑔(𝑐) = 𝑐

2. State another continuous function ℎ ∶ 𝑋 → 𝑋 for the topological space in problem #6.

3. Consider the topology 𝒯1 in problem #5. Which of the following functions are continuous?

(a) 𝑓 ∶ ℝ → ℝ defined by 𝑓(𝑥) = 2𝑥

(b) 𝑔 ∶ ℝ → ℝ defined by 𝑔(𝑥) = −𝑥

4. Give several examples of continuous functions on the topological space 𝒯3 in problem #5.
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Subspace Topology
MATH 348

1. Verify that the subspace topology on a subset 𝑆 of a topological space 𝑇  is, in fact, a 
topology.

2. Consider the following subsets of ℝ with the subspace topology.

(a) Let 𝐾 = { 1
𝑛 ∈ ℝ ∣ 𝑛 ∈ ℤ+}. Show that the subspace topology on 𝐾 is the discrete 

topology.

(b) Let 𝐾∗ = 𝐾 ∪{0}. Show that the subspace topology on 𝐾 is not the discrete topology.
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3. Let 𝑋 be a topological space, and let 𝑌 ⊂ 𝑋 have the subspace topology.

(a) If 𝐴 is open in 𝑌 , and 𝑌  is open in 𝑋, show that 𝐴 is open in 𝑋.

(b) If 𝐴 is closed in 𝑌 , and 𝑌  is closed in 𝑋, show that 𝐴 is closed in 𝑋.
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