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More On The Topology of R

Yet More Definitions, Lemmas, Theorems, and
Corollaries
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Spring 2009
Let U = R. Let a, b, c, d, x, y, or z be reals.
1. Claim: ∃ a set S ⊆ R that is dense in R.

2. Claim: ∃ a set S ⊆ R that is disconnected.

3. Claim: ∃ a set S ⊆ R that is totally disconnected.

4A. Claim: a ∈ Q ∧ b ∈ Q =⇒ (a + b) ∈ Q.

4B. Claim: a ∈ Q ∧ b ∈ Q =⇒ (a · b) ∈ Q.

4C. Claim: a ∈ Q ∧ b ∈ Q ∧ b 6= 0 =⇒ (a ÷ b) ∈ Q.

5A. Claim: a ∈ I ∧ b ∈ I =⇒ (a + b) ∈ I.

5B. Claim: a ∈ I ∧ b ∈ I =⇒ (a · b) ∈ I.

5C. Claim: a ∈ I ∧ b ∈ I =⇒ (a ÷ b) ∈ I.

6. Claim: a ∈ Q ∧ b ∈ I =⇒ (a + b) ∈ I.

7A. Claim: Q is dense in Q.

7B. Claim: Q is dense in I.

7C. Claim: Q is dense in R.

8A. Claim: I is dense in Q.

8B. Claim: I is dense in I.

8C. Claim: I is dense in R.

9A. Claim: N is perfect.

9B. Claim: Z is perfect.

9C. Claim: Q is perfect.

9D. Claim: I is perfect.

9E. Claim: R is perfect.

10A. Claim: N is nowhere dense in in R.

10B. Claim: Z is nowhere dense in in R.

10A. Claim: Q is nowhere dense in in R.
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