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1. (a) Write the converse, contrapositive and negation of the following statement:

For every integer n, if n is odd then n? is odd.
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(b) Let A be anonempty set and let S be a collection of some of the subsets of A. What
properties are required for S to be called a partition of A?
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(c) Let A, be the interval [-1+ % , 2+ %) for n € N. Find m A, and U An.
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(d) Is the following statement true or false? Justify your answer.

For every real number a, there exist two natural numbers b and ¢ such that
if b<a<c then b <a? <
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2. Let n € Z. Prove that n* + 5n + 7 is odd.
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3. Prove the following statement and disprove its converse.

“For all three integers a,b,c; if a does not divide bc then a does not divide b
and a does not divide ¢.”
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4. Let n and m be two integers. Prove that if n = 1 (mod 6) and m = 3 (mod 8) then
n?+5m =0 (mod 8) .
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5. Remember that P (A) denotes the power set of A.
(a) Let A, B be sets. Prove that if A C B then P (A) C P (B).

Dinct proks Lot SePch)  be ™)
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(b) Give an example that shows P (4) U (B) £ P (AU B).
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6. (a) Forstatements P, Q) and R, show that the two compound statements (P = Q) = R
and ((~ P) = R) A (Q = R) are logically equivalent.
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(b) Let A, B,C be sets. Prove that A— (BNC)=(A—-B)U(A-C).
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7. Prove that /10 is an irrational number.
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8. Prove or disprove: If a,b and ¢ be three positive integers such that a® + b + ¢ = 8m + 3
for some integer m, then all a,b and ¢ are odd.
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