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1. {(a) Complete and prove the following
L (PAQY =
i (P= Q)=

(b} Is the following a valid argument? PA (), and ¢, therefore P'. Be sure to prove

your answer.

(c) State Zorn's Lemma and use it to prove that every vector space has a basis.

2. (a) Define denumerable set. If each set A; is countable, prove or disprove
. Ui 00 4i is denumerable.
ii. J;=1 00 Ai is denumerable.

(b} State the Schroeder-Bernstein Theorem and Cantor's Theorem. Prove Schroeder-

Bernstein.
(c) If f maps X to Y define f~1 from the power set of Y to the power set of X, and

Prove f™H{[Miz1,00 A) = MNiz1,00 FHA).

3. (a) Define open set in R, and closed set. Prove that the union of any collection of
open sets is open. Show by example that the intersection of a collection of open

sets need not be open.
(b) Define Cauchy sequence. Prove that the property of every Cauchy sequence of
real numbers having a real limit is equivalent to the least upper bound axiom.
4. (a) Define connected subset of R. Prove a subset A is connected only if it is an
interval.
(b) Prove that the continuous image of a connected subset of R is connected.

(c) Use part (b) to prove the Intermediate Value Theorem.
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