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COMP11120

1. a) Consider the following function:

f : Z N

x

{
3x x≥ 0
−3x+1 else.

Is this function injective? Is it surjective? Justify your answers. (5 marks)

b) Consider the following binary operation on C: We set

z~ z′ = z · z′+ z+ z′.

Is this operation associative? Is it commutative? Justify your answers.
(5 marks)

2. a) Show
(P→ Q)≡ (¬Q→¬P)

in the Boolean semantics by using truth tables. (3 marks)

b) Give a brief explanation of one of the following. (2 marks)

i. subformula
ii. Boolean valuation

iii. substitution for a propositional variable

c) Consider the following propositional formula. (5 marks)

(¬P ∨ Q)→ (P→ (P→ Q))

i) Give a conjunctive normal form for the formula. Simplify as far as possible.
ii) Give a disjunctive normal form for the formula.
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