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Question 1 (30pt)
Let ti be a term of the form s(· · · s(0) · · ·) that represents a natural number ni written in unary
(e.g., s(s(s(0))) represents the number 3).

• Form a set of clauses Σ such that Σ ` TIMES(t1, t2, t3) whenever n1 · n2 = n3;

• Show a resolution refutation of TIMES(s(s(0), s(0), s(s(0)))) w.r.t. Σ from above;

• Is the set of terms {f(t1, t2, t3) | n1 · n2 = n3} recursive?

For the first two parts you may use the clauses that define PLUS given in class.

Question 2 (10pt)
Let P be a ternary predicate symbol. Show that if ∀x.∀y.∃z.P (x, y, z) is satisfiable then also
∀x.∀y.P (x, y, f(x, y)) is satisfiable.



Question 3 (20pt)
Let Λ be a non-empty finite alphabet (set of symbols). Show that

(a) the set Λ∗ of all finite strings over Λ is countable; and

(b) the set of all countably-infinite sequences of symbols from Λ is not countable.

Question 4 (10pt; 10pt bonus)
Show that satisfiability of first order formulæ is undecidable.

For extra 10pt bonus show that satisfiability of first order formulæ is not recursively enumerable.


