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1. a) Consider the following function:

fiN—— {ke€Z| kiseven}

n n even
n———
—2n else.
Is this function injective? Is it surjective? Justify your answers. (5 marks)
b) Consider the binary operation on the set
{0,1,2}

given by the assignment
m®n= (mn+ 1) mod 3.

Is this operation associative? Is it commutative? Justify your answers.

(5 marks)
2. a) Let A be the following propositional formula.
P < (Pz — P])
1) Construct a truth table for the formula. (2 marks)
11) Describe in a sentence for which valuations the formula is true. (1 mark)
b) Give a brief explanation of one of the following. (2 marks)

1) tautology
i1) atomic formula (in this case, also give an example)
111) Boolean function

c¢) Consider this propositional formula.
—(-RV P)V (PAR).

1) Use our CNF algorithm to transform the formula into conjunctive normal form.
(2 marks)

i1) Simplify your answer as much as possible. (3 marks)
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