
Question 1. [4+3] 

a. Let (𝑋, ℑ) be a topological space with 𝐴 ⊆ 𝑋 and let ℬ be a base for ℑ  . Show 

that the collection ℬ∗ = {𝐴 ∩ 𝐵: 𝐵 ∈ ℬ} is a base for ℑ𝐴. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Let 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑} with the topology ℑ = {𝑋, ∅, {𝑎}, {𝑏, 𝑑}, {𝑎, 𝑏, 𝑑}}. If 𝐴 =

{𝑎, 𝑏, 𝑐} and 𝐵 = {𝑏, 𝑐} 

i. Find ℑ𝐴. 

 

 

 

ii. Find 𝐼𝑛𝑡𝐴(𝐵) and 𝐶𝑙𝐴(𝐵). 

 

 



Question 2. [2+2] 

 a. Show that every constant function between topological spaces is continuous. 

 

 

 

 

 

 

 

 

 

b. Let  𝑓: ℝ → ℝ defined by  

𝑓(𝑥) = {
1, 𝑥 ≥ 0
𝑥, 𝑥 < 0

. 

Is 𝑓 𝒰 − ℋ continuous? Is 𝑓 𝒰 − ℋ open? Justify your answer. 

 

 

 

 

 

 

 

 

 

 

 



Question 3. [3+1] 

 a. Show that being Hausdorff is  hereditary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Let 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑} with topology 𝒯 = {𝑋, ∅, {𝑎, 𝑐}, {𝑏, 𝑑}} and 𝑌 = {𝑥, 𝑦, 𝑧, 𝑤} 

with topology 𝒯′ = {𝑌, ∅, {𝑥}, {𝑥, 𝑦}}. Is (𝑋, 𝒯) ≅ (𝑌, 𝒯′)? Justify your answer. 

 

 

 

 

 

 

 



 

Question 4.  [3+2] 

a. Let 𝑋 = ℝ with the usual topology 𝒰 and 𝑌 = ℝ with the left ray topology ℒ.  

1. Find a base for the product topology on 𝑋 × 𝑌. 

 

 

 

 

 

 

 

 

 

 

 

2. Let 𝐴 = (0,1) and 𝐵 = (0, ∞). Find 𝐴 × 𝐵̅̅ ̅̅ ̅̅ ̅̅  and (𝐴 × 𝐵)′ 

 

 

 

 

 

 

 

 

 



 

Question 5.  [2+3] 

a. Show that (ℝ, 𝒯𝑐𝑜𝑓) is not Hausdorrf. 

 

 

 

 

 

 

 

 

 

b. 1. Show that (0,1) is open in ([0,3], 𝒰[0,3]). 

 

2. Show that [1,2] is closed in ((0,3), ℋ(0,3)). 


