
INTRODUCTION TO TOPOLOGY, MATH 141,
HW#2

Problem 1.

Consider S =
{

1√
2n

+ 1√
3m
| n,m ∈ N

}
⊆ R. Is S closed? If not, describe all

points in S̄\S.

Problem 2.

Give an example of a metric space (X, d) such that any countable subset
Y ⊂ X is not dense in X .

Problem 3.

Let (X, d) be a metric space. Is it true the every one-point subset must be
nowhere dense in X? Explain your answer (prove or give a counterexam-
ple).

Problem 4.

Let A,B be subsets of a metric space X . Is it true that int(A∪B) = intA∪
intB ? Is it true that int(A ∩B) = intA ∩ intB ?

Problem 5.

Let A be a subset of a metric space X . Is it true that intA = int Ā ?

Problem 6.

Let (X, d) be a metric space, and Y ⊆ X a dense subset such that every
Cauchy sequence in Y converges in X . Prove that X is complete.

Problem 7.

Suppose that for each irrational q ∈ R, an equilateral triangle Tq in the
plane R2 is constructed such that one vertex is at (q, 0) and its opposite
side is above and parallel to the x-axis. Prove that ∪q∈R\QTq must contain a
rectangle of the form [a, b]× (0, ε) ⊆ R2 for some a < b and ε > 0.


