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1. Translations.

(a) The light will come on only if the power is not out. (l,p)

Answer: (Assuming l stands for ‘the light comes on’ and p stands for ‘the power is
out’). l → ¬p.

Why? It is a necessary condition of the light coming on for the power to not be out.
Hence you know that if the light comes on then the power cannot be out. Note that,
for all we know, the power not being out is not a sufficient condition – it is not stated
in the original sentence that as soon as the power is not out the light will come on. I
might need to turn the switch on, for there to be a light bulb in the lamp, etc. Hence,
¬p→ l is not a good translation.

(b) It’s false that she ate the watermelon and did not eat the mango. (w,m)

Answer: (Assuming w stands for ‘she ate the watermelon’ and m stands for ‘she ate
the mango’). ¬(w ∧ ¬m)

(c) Either he is not the author or he was not telling the truth. (a,t)

Answer: (Assuming a stands for ‘he is the author’ and t stands for ‘he is telling the
truth’). ¬a ∨ ¬t.

2. Proofs. You can find these deductions in the last pages of this .pdf.

(a) p ∧ ¬q ` ¬(p→ q)

(b) ¬(p→ q) ` p ∧ ¬q

(c) ` p ∨ (p→ q)

(d) ` ((p→ q) → p) → p

3. Truth Tables and Validity. Could you prove the following arguments? Argue using
truth-tables.

(a) p→ q,¬p→ q ` q

Answer: This is a valid argument. Recall: an argument is valid iff whenever the premises
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are true, then conclusion is also true. Now, p is either true or false (in terms of truth-
tables: any given row makes p true or false). If p is true, then the second premise (i.e.,
¬p→ q) is immediately true, since a conditional with a false antecedent is true. For the
first premise (i.e., p → q) to be true, q must be true. Hence the conclusion is true if p
is true. Consider the case where p is false. Then the first premise is true, since it has
a false antecedent. For the second premise to be true, q must be true. Hence q is true
whenever the premises are both true.

(b) (q → q) ∧ ¬(q → q) ` p ∨ q

Answer: This is a valid argument. Note: the premise is always false! Hence, it will
be trivially true that, whenever the premise is true, so is the conclusion. Of course, this
condition is never met – the premise is never true. This doesn’t matter – the conclusion
is still true in every row of the truth-table in which the premise is true.

(c) ` (p→ q) ∨ ¬¬(p ∧ ¬q)

Answer: This is valid: the conclusion is always true, i.e., a tautology. You can see
this via the following truth-table:

p q p→ q p ∧ ¬q (p→ q) ∨ ¬¬(p ∧ ¬q)
T T T F T
T F F T T
F T T F T
F F T F T

4. True or False.

(a) If φ and ψ are both contingencies, then φ ∨ ψ is also a contingency.

Answer: False. (Recall: a contingency is a sentence which is neither always true
nor always false – there’s at least one row that makes it false and one row that makes
it true). Let φ be p and ψ be ¬p. Both of these are contingent. Nonetheless, their
disjunction, p ∨ ¬p is not contingent, since it is always true.

(b) If φ is a contradiction, any proof with φ as the conclusion will be invalid.

Answer: False. The following argument is valid: p ∧ ¬p ` q ∧ ¬q. You can prove
it, for example, by EFQ.

(c) Suppose r → ¬r. Then you can prove r → ¬(p→ p).

Answer: True. Use CP and EFQ, for example.
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