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Exercise 2.1 (Syntax; 0.540.54+0.540.5 marks)

Formalize the following statements as propositional formulas. In order to do so, also define ap-
propriate atomic propositions. Take care to fully parenthesize all formulas.

If it rains, it is not warm or it is summer.

(a
(

b) If Bob is going for a swim, then it is always summer and he does not drink tea.

(¢) Bob is going for a swim exactly if he does not drink tea and it is warm or does not rain.

)
)
)
(d) Either Bob drinks tea or he is going for a swim (but not both).

Exercise 2.2 (Truth tables; 1+1+1+1+1 marks)

Let A ={X,Y} be a set of propositional variables and ¥ = (X — Y) be a propositional formula
over A.

(a) Specify the truth table for ¢ (see chapter B1, slide 30).

(b) Check for each of the following properties of propositional formulas if ¢ has that property.
If not, specify a propositional formula ¢ over A with that property and then use a truth
table to prove that the formula has the property.

i) 4 is satisfiable and falsifiable.
ii) 1 has exactly two models.
iii)
iv)

1) is valid and uses both variables.
iv) 1) is unsatisfiable.

Exercise 2.3 (Semantics; 2.54+2.5 marks)
Consider the propositional formula ¢ over {A,B,C,D,E F}:

p=(FV(-B+ (CAA)—-B)) V(D —=E))) = (A — -F))
(a) Specify a model Z for ¢ and prove without truth table that Z | ¢.

(b) Specify an assignment Z with Z [~ ¢ and prove that Z has the desired property without a
truth table.



