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[3 marks] (1) Construct the truth table for ~ p — (~ ¢V r). Is this statement a tautology?
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[4 marks] (2) Show that
p=(gAT)=(~ gV ~r) = p

For your proof use logical equivalences. Do not use the truth table.




[5 marks] (3) Use the truth-table to determine whether the following argument is valid:
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[4 marks| (4) Prove that the following statement is true

Jy € R such that Vo € Z, 2* —3 > y.

[4 marks| (5) Prove that the following statement is false

Jy € R such that Vx e R, =z < y.
(Hint: Negate the statement first and then show that the negation is true.)



[3+3=6 marks] (6) Prove or disprove. Clearly state your answer: true/false.

(a) (2k —4) - (3k + 6) is divisible by 5 for every integer k.

(b) For all integers a and b, if a and b are odd, then a — 3b is even.

[4 marks] (7) Prove by contraposition that if z? is even, then z is even.



[5 marks] (8) Convert 65 (in decimal notation) to binary notation, find two’s complement of this number
(relative to a fixed bit length 8), and convert the result back to decimal notation.

[5 marks] (9) Find the last digit of 2190%.
(Hint: Use modular arithmetic.)



