Closure and boundary. Let (X, 7) be a topological space. Let S C X;
its closure cl,(S) = S is the smallest closed set containing S. The set S is
dense in X if S = X. The boundary of S'is 0,S =05 :=5SNX\S.

Exercise. Let (X, 7) be a topological space. Let S, S;,Ss C X. Show that

Exercise. Let X be a set, S,51,5 C X. Let ¢: P(X) — P(X) satisfy
Kuratowski’s closure axioms (a-d):

(a) c(0) = 0,

(b) § C c(5),

() ¢(c(5)) = e(S5),

(d) C(Sl U SQ) = C(Sl) U C(SQ).

Show that 7 :={U C X | ¢(X \U) = X \ U} is a topology of X, and that
cl-(S) = ¢(S) for every S C X.

Exercise. Let (X, 7) be a topological space. Prove that
(a)resS & YUeV(): UNS #0.
(b) S=85U0S.
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