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1. Let P and Q be statements. Determine whether the statement ((P −→ Q) −→ P ) −→ P is a

tautology, a contradiction, or neither.

Solution. This can be done using a truth table or using equivalence of compound statements (e.g.

using P −→ Q ≡∼ P ∨Q).

Another way is to proceed by cases, as follows.

Assume first that P is true. Then the statement ((P −→ Q) −→ P ) −→ P is trivially true.

Assume next that P is false. Then P −→ Q is vacuously true, so (P −→ Q) −→ P is false. Hence the

statement ((P −→ Q) −→ P ) −→ P is vacuously true.

This means ((P −→ Q) −→ P ) −→ P is a tautology.

2. Let A = ∅ and B = {1, 2}. Determine A×B and P (A)× P (B).

Solution. A×B = ∅ (since A = ∅).

We have P (A) = {∅} and P (B) = {∅, {1} , {2} , B} .

Hence P (A)× P (B) = {(∅, ∅) , (∅, {1}) , (∅, {2}) , (∅, B)}
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