MATH 361 Real Analysis Worksheet 3 Spring 2024

(1) Prove that [0,1] ~ [0,2) U [4, 6].
(2) Prove that if A~ B and C ~ D, then A x C ~ B x D.

(3) (a) Let S, be the set of all subsets of N with exactly n elements. Prove that S,, is countable. (You may use the
result of Problem #5)
(b) Let S be the set of all finite subsets of N. Prove that S is countable.
4) Prove that (a,b) ~ (¢,d) for any a < b and ¢ < d.
5) Prove that if Ay is countable for £k =1,...,n then A; x Ay x -+ x A, is countable.
6) Let S be the set of all polynomials with rational coefficients. Prove that S is countable.

8) Prove that I ~ R.

(4)
(5)
(6)
(7) Prove that [0,1] ~ [0,1).
(8)
(9)

9) Let A be any nonempty set and let B be the set of all functions f : {0,1} — A. Show that B ~ A x A.



