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Problem 1. Letting P and Q be unary predicates, determine, from the defini-
tion of =, whether the following hold:

(a) 3z Pr — Jz Qx = Vo (Pz — Qx);

(b) Vo Px — 3z Qz = 3z (Px — Qx);

(¢) 3z (Px — Qx) EVz Px — 3z Q.
Problem 2. Let £ = {R}, where R is a binary predicate, and let 2 be the
L-structure (Z,<). Determine ¢* if ¢ is:

(a) Vo1 (Rx120 — Rromy);

(b) Vo (Rzoxo V Rxyxe).

Problem 3. Let £ be {S, P}, where S and P are binary function-symbols.
Then (R, +,-) is an L-structure. Show that the following sets and relations are
definable in this structure:

(a) {0};

(b) {1}

(c) {aeR:0<a};

(d) {(a,b) e R?*:a < b}.

Problem 4. Show that the following sets are definable in (w,+,-,<,0,1):

(a) the set of even numbers;

(b) the set of prime numbers.



