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Second-Order Formulas

Problem 20. For each of the following second-order formulas, find an
equivalent first-order formula.

(i) ∃p(p(x) ∧ ¬p(y)).

(ii) ∀pqx(p(x) ↔ q(x)).

(iii) ∃p(¬∃x(p(x) ∧ Q(x)) ∧ p(y)).

(iv) ∀p(∀x(Q(x) → p(x)) → p(y)).

(v) ∃p(∀x(Q(x) → p(x)) ∧ ∀x(p(x) → R(x))).
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