
CIS 716 Homework 3

1. Determine, for each of the following propositional logic formulae,
whether it is:

• a tautology;

• consistent;

• inconsistent.

(a) p ∨ ¬p

(b) (p⇒ q) ⇒ ((p⇒ r) ⇒ (p⇒ r))

(c) p ∨ q ∨ ¬r

(d) (p ∧ q) ⇒ r

(e) p⇒ (q ⇒ p)

(20 points)

2. Identify the propositions in each of the following examples, and rewrite
them as propositional logic formulae. Draw up truth tables for each
of the examples.

(a) If the reactor is on, then the warning system should be on.

(b) If the temperature is high, and the reactor is on, then the red
light should be on, and the green light should be off.

(c) If the temperature is low, and the reactor is on, then the green
light should be on and the red light should be off.

(15 points)

3. Use the truth table method to decide whether the following state-
ments are true:

(a) (p⇒ q) |= ((p⇒ r) ⇒ (p⇒ r))

(b) (p ∧ q) |= ¬(p ∨ q)

(c) (p⇔ q) |= (p⇒ q)

(20 points)
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4. Using the proof rules in the lecture notes and those given below, try
to prove the following:

(a) (p, p⇒ (q ∧ r)) ⊢ (p ∨ r)

(b) (p ∧ (p⇒ (q ∧ r))) ⊢ (p ∨ r)

(c) (p ∧ (p⇒ (q ∧ r))) ⊢ (s ∨ r)

(45 points)

Some proof rules that aren’t in the lecture notes are:

⊢ φ⇔ ψ ⇔-E
⊢ φ⇒ ψ;⊢ ψ ⇒ φ

⊢ φ⇒ ψ;⊢ ψ ⇒ φ ⇔-I
⊢ φ⇔ ψ

⊢ ¬¬φ ¬-E
⊢ φ

φ ⊢ ⊥ ¬-I
⊢ ¬φ

For the last of these rules, remember that ⊥ stands for any formula
which is inconsistent (for example φ ∧ ¬φ).
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