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Question 1: [ 7.5 Marks] Let  ℒ = {{(−∞, 𝑎): 𝑎 ∈ ℝ} ∪ {ℝ, ∅}. 

a) Prove that ℒ is a topology on ℝ. [3.5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Find all closed subsets in (ℝ, ℒ). [1.5] 

 

c) Find the closure of the subsets: (1, ∞), (−∞, 2], (0,1).  [1.5] 

 

d) Find 𝐴′, where 𝐴 = (0,1).[1] 
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Question 2: [7 Marks]  

a) Show that ℬ = {(𝑎, 𝑏): 𝑎, 𝑏 ∈ ℚ} is a base for 𝒰.[2] 

 

 

 

 

 

 

 

 

b) Find the topology generated by the collection 𝒮 = {{𝑎, 𝑏}, {𝑏, 𝑐}, {𝑎, 𝑐}} on 

𝑋 = {𝑎, 𝑏, 𝑐}.[2] 

 

 

 

 

c) Let 𝐴 = (0,1] ⊆ (ℝ, 𝒰) and 𝐵 = {0,1} ⊆ (ℝ, 𝜏𝑐𝑜𝑓). Find 

𝐼𝑛𝑡(𝐴), 𝐼𝑛𝑡(𝐵), 𝐵𝑑(𝐴), 𝐵𝑑(𝐵), 𝐸𝑥𝑡(𝐴), and 𝐸𝑥𝑡(𝐵).[3] 
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Question 3: [6 Marks]  

a) If  𝑈 is open subset of (ℝ, 𝒰), show that 𝑈 is a union of open 

intervals.[2] 

 

 

 

 

 

 

 

 

 

b) If 𝐴 is a closed subset of a topological space (𝑋, 𝒯), show that 𝐴′ ⊆

𝐴.[1.5] 
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c) Let {𝑈𝛼: 𝛼 ∈ Δ} be a collection of closed subsets in a topological 

space (𝑋, 𝒯). 

1.  show that ∩ {𝑈𝛼: 𝛼 ∈ Δ} is closed. [1.5] 

 

 

 

 

 

 

 

 

      2. Give an example to show that ∪ {𝑈𝛼: 𝛼 ∈ Δ} need not be closed.[1] 
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Question 4: [4.5 Marks] 

Prove or disprove each of the following 

a) The collection {𝑋, ∅, {𝑎}, {𝑏, 𝑐}} is a topology on 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑}. 

 

 

 

 

 

 

b) The open half line topology 𝒞 is finer than the usual topology 𝒰 on 

ℝ. 

 

 

 

c) ℚ is dense in ℝ. 
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