Math 502 Metamathematics I
Problem Set 1

Due: Friday September 4

Let £ be a language with relation symbols R, function symbols F and
constant symbols C.

1) Let Ty = C U {vy,vq,...} be the variables and constants of the language.
Given T}, let

Tepr ={f(tr,. - tny) s fEF t1, b, €T} UT.

Let T' = |J;—, Tk- Prove that T is the set of all terms. [Note: We can give a
similar construction of the set of all formulas]

2) a) Prove that for every term the number of left and right parentheses are
equal.

b) Prove that for every formula the number of left and right parentheses
are equal.

3) Let M be an L-structure and let o : V' — M be an assignment.
a) Suppose M =, JuVvs ¢. Prove that M =, Vu,dv; ¢. Give an
example showing that the converse is false.

b) Prove that M =, V v;¢ if and only if M =, =3v; —¢.
¢) Give an example of £, M, o, ¢ and 1) such that M =, (v ¢ A1) but
M, Ju (6 A1),



