
Math 871 Worksheet 1 UNL

Math 871 Topology I
Problem Set 1

Instructions: You will submit your work on gradescope as a pdf. If you choose to 
handwrite your work, please write neatly, and make sure everything is clearly legible in the 
scan. As a matter of good proof writing style, use complete sentences and correct grammar. 
You may use any result proven in class or in a homework problem, provided you reference 
it appropriately by either stating the result or its name. Please do not refer to theorems by 
their number in the course notes, as that can change.

You are strongly encouraged to work with your classmates and to discuss the problems 
with me. However, you should write your own final solutions. Never submit something for 
grading that you do not completely understand. See the course syllabus for the AI policy 
for this class.

1. Let 𝑋 be a set. Set

𝒯 = {𝑈 ⊆ 𝑋 ∣ 𝑋 ∖ 𝑈  is infinite} ∪ {∅, 𝑋}.

Show that 𝒯 is a topology on 𝑋 if and only if 𝑋 is finite.

2. Prove or disprove: is
𝒯 = {(−∞, 𝑎] ∣ 𝑎 ∈ ℝ} ∪ {∅, ℝ}

a topology on ℝ?

3. Let {𝒯𝛼}𝛼 be a collection of topologies on a set 𝑋.

(a) Prove or disprove: is ⋂
𝛼

𝒯𝛼 always a topology on 𝑋?

(b) Prove or disprove: is ⋃
𝛼

𝒯𝛼 always a topology on 𝑋?

Either show that it is always a topology or given an example where it is not, with 
proof.
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