
Introduction to Abstract Mathematics Assignment 6.1
Fall 2018 Due October 3

Exercise 1. Let a < b be real numbers. Show that (a, b) is equal to a union of closed
intervals, but that [a, b] is not equal to a union of open intervals.

Exercise 2. As in class, given n ≥ 2 and 0 ≤ r < n, define

Rn(r) = {a ∈ Z | (∃q ∈ Z)(a = nq + r)} = {nq + r | q ∈ Z}.

a. Find, with proof, R3(1) ∩R2(0).

b. Find, with proof, R5(2) ∩R6(5).

c. Make a general conjecture about the structure of Rm(a) ∩Rn(b) when gcd(m,n) = 1.

Exercise 3. Given a set X let τ = {U ⊂ X |X \ U is finite} ∪ {∅}. Show that τ is a
topology on X.


