Homework 3

Due Friday Feb 13

. (Ch 2, Question 4.) Is the set of all irrational real numbers countable? Prove or
disprove.

. For (x1,22), (y1,vy2) € R? define:

(a> ’ g ’ - 2 2
(b) da((w1,22), (y1,92)) = |21 — 1| + [12 — Y|
(c) ds((z1,22), (Y1,v2)) == max{|z1 — 1], |[x2 — yo|}

(A) da((21, 22), (51, 92)) :={ W%M%M/y%wg ﬁ Eiiii? i 81?:;3

Show that each of the above are metrics on R?. Illustrate by diagrams in the plane E?
what the neighbourhoods of these metric spaces are.

. (Ch 2, Question 5.) Construct a bounded set of real numbers with exactly three limit
points.

. Show that the subset of E? given by {(z,y) € E? | z < y} is open.

. (Ch 2, Question 9.) Let E° denote the set of all interior points of a set E (E° is called
the interior of E).

(a) Prove that E° is always open.

(b) Prove that E is open if and only if E° = E.
(¢) If G C E and G is open, prove that G C E°.
(d) Prove that (E°)° = (E°).
(e) Do E and E always have the same interiors?
(f)

f) Do E and E° always have the same closures?



