(O(M)ho«r fo ydcfwé mdlem, j

e

1. Let p, ¢ and 7 be propositions.

(a) Calculate the truth table for the compound proposition (v Ar)—

((pAg)Vr).
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2. Let n be an integer. Prove carefully that » is a multiple of 3 if and only
if n? — 3n + 2 is not divisible by 3.
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3. True or False? If True give a proof, if False give a counterexample.
(a) If n is an integer such that n? is divisible by 4 then n is divisible by 4.
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(b) If n is an integer such that n? is divisible by 5 then n is divisible by 5.
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(c) V/5 is rational. |
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(d) If z is rational and y is irrational than z - y is irrational.
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4. Let f : S — T be a function. Write down precise definitions of the
following:

(a) fis 1-1.
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(b) f is onto.
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Now consider the following functions. For each of them work out whether
they are 1-1, onto or both. Explain your answer.
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5. True or False? If True give a proof, if False give a counterexample. (You
might not need to draw out the full truth table to do this!)
(a) If (gAT) ——>pandq—->—nr thenp
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(c) (Hard) If p — (g V), g — s and r — —p then p — s.
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