
WORKSHEET 2

INTRODUCTION TO TOPOLOGY

Problem 1. Show that B = {[a, b) ⊂ R|a < b} is a basis for a topology on R (known as the lower
limit topology).

Problem 2. Consider the following six topologies on R: the trivial topology, the discrete topology,
the finite complement topology, the standard topology, the lower limit topology, and the upper
limit topology. Show how they compare to each other (finer, strictly finer, coarser, strictly coarser,
noncomparable) and justify your answer.

Problem 3. Determine which of the following collections of subsets of R are bases:

(a) C1 = {(n, n + 2) ⊂ R|n ∈ Z}
(b) C2 = {[a, b] ⊂ R|a < b}
(c) C3 = {[a, b] ⊂ R|a ≤ b}
(d) C4 = {(−x, x) ⊂ R|x ∈ R}
(e) C5 = {(a, b) ∪ {b + 1} ⊂ R|a < b}

Problem 4. For each n ∈ Z, define

B(n) =

{
{n} if n is odd,

{n− 1, n, n + 1} if n is even.

Show that B := {B(n)|n ∈ Z} is a basis for a topology on Z (the resulting topology is known as the
digital line topology).

Problem 5. Prove that intervals of the form [a, b) are closed in the lower limit topology on R.

Problem 6. Show that

(a) R with the lower limit topology is Hausdorff;
(b) R with the finite complement topology is not Hausdorff.
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