HOMEWORK 10

DuE WEDNESDAY, MAY 3RD
PROBLEM 1

Show that the valid sentences of first order logic, for any language L, are decid-
able by an oracle register machine with oracle 11 4.

PROBLEM 2

(a). Given L any language, show that any formula v (x) is equivalent to one with
all the quantifiers at the beginning.

(b). Do this for L = {+,-,0,1, <} and 1 being the formula
(—Va(z < 3?)) — Fz(z < 2%))

PROBLEM 3

Here is a definition (which I will also talk about in class on Friday): Let ¢ be
a term in the language L = {+,-,<,0,1}. Say that a quantifier is bounded in a
formula if it appears in the form Jz(x < t) A... or Vz(z < t) — .... That is, a
quantifier is bounded if the variable being quantified over ranges only over things
less than t.

(a). Let ¢(z1,...,x) be a formula with of the form

le(QyQ( . (Qyngo(ylu ey Yn, Ty e 7‘Tk?) c )
where each Qy; stands for a bounded quantifier, and where  contains no quantifiers.

That is Qy; is either Jy; (y; < t;)A... or Vy;(y; < t;) — ... for some term ¢;. Prove
that the subset of the N* defined by ¢(z) is decidable.

(b). Let 6(x) be of the form 3z1320325...9(z1, ... 2n, z) for ¢ as in part (a) (that
is, 1 has only bounded quantifiers followed by something quantifier free). Show
that the subset of N defined by 6(x) is enumerable.



