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Method: ϕ |= ψ iff applying the algorithm to
1 0

ϕ ψ
leads to a contradiction
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variable p.

1. Which of the following formulas are tautologies? Use the method of analytic tables.

(a) p∨ ∼p
(b) ∼(p∧ ∼p)
(c) (p→ q)→ (∼q →∼p)
(d) (∼p→∼q)→ (q → p)

(e) (p ∨ q)→ (p ∧ q)

2. Formalize and check the following inferences.

If Charles won the competition, then either Mark came second or Sean came third.

Sean didn’t come third. Thus, if Mark didn’t come second, then Charles didn’t win

the competition.

If you play and you study you’ll pass the exams, while if you play and don’t study you

won’t pass. Thus, if you play, either you study and you’ll pass the exams, or you don’t

study and you won’t pass.

3. More formulas to practice with

(a) (p→∼p)→∼p
(b) (∼p→ p)→ p

(c) ((p→ q)→ p)→∼p
(d) (p→ (p→ q))→ (p→∼q))
(e) ((p ∨ q)∧ ∼q)→ p

(f) (p→ (q → p))→ p

4. And some more

(a) ((p ∧ q)→ r)→ (p→ (q → r))

(b) ((p ∨ ∼q)→ r)→ (p→ (q → r))

(c) ((p→ q)→ (p→ r))→ ((p ∧ q)→ r)

(d) ((p ∨ q) ∧ (p→ r) ∨ (q → r))→ r

(e) ((p∧ ∼q)→∼r)→ ((p ∨ r)→ q)

(f) ((p ∧ q)→ r)→ ((p∧ ∼r)→∼q)
(g) ((∼p→ (∼q → r))∧ ∼r)→ (q ∨ p)
(h) ((p ∧ q)→ r)→ ((p∧ ∼r)→∼q)
(i) (p→ (q →∼r))→ ((p→ q)→ (r →∼p))


