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5. Let (X, d) be a metric space and let A C X be a nonempty subset. Define the distance from a
point to the set by

dist(z, A) == ingd(x,y).
ye

(1) Prove that

dist(z,A) =0 <= =z¢€A
(2) Prove that for any z,y € X,
’dist(ac, A) — dist(y, A)’ <d(z,y),

and deduce that the function z — dist(z, A) is uniformly continuous.
(3) Let A, B C X be disjoint closed subsets, i.e., ANB = (). Construct a continuous function
f: X —[0,1] such that

xr € A),
0 (ze€B).
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