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1. (a) Construct the true/false table for (P A Q') = (Q V P) Is there a name for this

sort of statement?
(b) Complete and prove the following
i, AN(BUC) =
i. (AN B)° =
(c) Consider the following statements

i. If John does not wear a coat then he is warm

ii. John is cold is sufficient for his wearing a coat
iii. John is warm or he is wearing a coat

iv. Wearing a coat is a necessary condition for John to be cold
Which of the above are equivalent to If John is cold then he Esl wearing a coat.
(d) Prove that the power set of a set with n elements has 2" elements.
2. (a) Define what it means for two sets to have the same cardinal number. Define
countable set. Prove that () is countable but R is not.

(b) Define partial order and total or linear order. State the Axiom of Choice. Define

well ordered set. Prove that if every set can be well ordered then the Axiom of

Choice holds.

(c} State the Schroeder-Bernstein Theorem and Cantor's Theorem. Prove one of

them.

3. (a) Prove or disprove O, open — N,0, open, O, open — U,O, open. Then same

questions for closed sets.

(b) Prove that a subset of R is compact if and only if it is closed and bounded.

4. (a) Show that f: R — R is continuous iff for every open set O, f~1(O) is open.
(b) Prove that the continuous image of a compact subset of R is compact.

(¢} Use part (b} to prove the Extreme Value Theorem.
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