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Theorem: S isclosed iff R-5isopen.

Proof: ([Necessary part)

Assume: S is closed.

Aim: our aim is to prove that R-5is open or_we have to prove that every point of R-S is an interior
point of R-S.

Let us assume thatp € R — 5 = S be any arbitrary point of R-5.

Implies p € 5 implies p is not a limit point of 5.

This implies 32 = 0 suchthat (N.(p)—{p}) NS =0 implies N_(p)Nn5=0 implies N.(p) S
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This implies p is an interior point of 5°.
5€is open.

(Sufficient part) S is open.

Aim: Sis closed.

Suppose 5 is not closed this implies that there is a point p in 5 which is not a limit point of S implies that
p is an interior point of 5. This implies that p is not an interior point of S°. This implies that S€ is not
open. A contradiction that 5§ is open.

Our assumption is wrong implies § is closed.
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Reference book: Bansi Lal and Sanjay Arora; Introduction to Real Analysis, Satya Prakashan, 1st Vol (19G1)
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Reference book: Bansi Lal and Sanjay Arora; Introduction to Real Analysis, Satya Prakashan, 1sC Vol (19851)
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