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INSTRUCTIONS TO CANDIDATES

1. This test paper contains FOUR (4) questions and comprises EIGHT (8) printed
pages, including this cover page.

2. Answer ALL questions. This IS NOT an OPEN BOOK exam.

3. Candidates may use calculators. However, they should write down systematically
the steps in the workings.




QUESTION 1. (10 marks)
Derive the following logical equivalence without using truth tables:

(pNg)<p =p—q

You should use the list of logical equivalences in Theorem 2.1.1 of the lecture notes. You
do not need to state the name of the logical equivalence at each step.



QUESTION 2 (10 marks)

Let A = {4,8}, B = {2,4} and C = {1,2,4}. Determine if each of the following is true or
false. Justify your answer.

(@) Vx € A, Yy € B, 3z € C such that x = yz.

(b) dr € Asuchthatvye B, V2 e C, x =yz > =y + 2.



QUESTION 2 (Continued).



QUESTION 3. (15 marks)

Prove the following statements:

(a) Let x be an integer. If 3 does not divide z* + 2, then 3 divides z.

(b) Let a,b,c be integers. If a* does not divide bc, then either a does not divide b or a does
not divide c.



QUESTION 3 (Continued).



QUESTION 4. (15 marks)

(@) Let A = {1,2,3,4,5,6} and B = {1,2,3,4,5,6,7}. For integers = and vy, let P(z) be
the predicate “7x + 4 is odd” and let Q(y) be the predicate “5y + 9 is odd”. Let

S={(r,y):v,yeZand = (P(z) = Qy))}.

Write down the elements of SN (A x B)and SN (B x A).
(Recall that S N (A x B) is the set of all elements belonging to both S and A x B.)

(b) Prove or disprove:

For all integers m and n, if 2m + 5n is odd then m and n are both odd.



QUESTION 4 (Continued).
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