
Topology: Homework 4

1. Let (X,T ) be a topological space and A ⊂ B ⊂ X. There are two topologies we could
naturally place on A:

(1) The subspace topology TA coming from T ,

(2) The subspace topology (TB)A coming from (B,TB).

Show that these two topologies are the same.

2. Define Na,b = {an+ b | n ∈ Z} (so Na,b ⊂ Z) and let N = {Na,b | gcd(a, b) = 1}. Prove
that:

(a) N is a basis for a topology on Z.

(b) Every open set in this topology (other than ∅) has infinitely many elements.

3. Consider (X,Td) and (Y,Tt). Describe the product topology on X×Y without mention
of a basis.

4. Let (Xi,Ti) be a topological space for i = 1, 2, 3. Define a product topology on
X1 ×X2 ×X3. Then generalize this definition.

5. Determine whether each of the following sets is open in each of R,R`, (R,Td), (R,Tf ),
and (R,Tt):

• A = {x ∈ R | x 6= π,−π}.
• B = {x ∈ R | x /∈ Z}.
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