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¢ Complete all five questions.
* You have 50 minutes to complete the exam.

* A two-sided sheet of properties and axioms of the real numbers is provided with this
exam. No other materials are allowed during this exam.



1. (Short answer)

(a) Let A be the set {a,b}. List every element of the power set of A.

(b) Use truth tables to show that =P Vv ) and —(P A —(@)) are equivalent.

(c) Give a useful negation of this statement:
“For every integer n, there is an integer m such that m|n.”



2. Prove that, for any sets A and B,

P(A)UP(B) C P(AU B).



3. Prove that, for all integers n, n* — 2 is not divisible by 3. (HINT: Every integer can be
written in the form 3% + r, for k and r integers, and » = 0, 1, or 2).



4. Let n be an integer. Prove that 20|n iff 4|n and 5|n.



5. Prove that for all z € R, z # —1, there existsay € Rsuch thaty # z and 3> —z = 2% — y.



