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Logic

1) Let Ty and T3 be two theories in propositional logic. Suppose the set of all models
of T3 is the complement of the set of all models of T7. Show that T} and 15 are both

finitely axiomatizable.

2) You are in a land inhabited by people who either always tell the truth or always tell
falsehoods. You come to a fork in the road and you need to know which fork leads to
capital. There is a local resident there, but has time only to reply to one yes-or-no

question. What one question should you ask so as to learn which fork to take?

3) Let A and B be two structures for a first order language £. Suppose A = B and

every element of the universe of A is a constant. Show that A can be isomorphically

embedded in B.

4) Let £ ={<, 5} be a first order language with equality. Let 7" be a theory with the

following axioms:

VaVyVz(z <y ANy <z — o < z2) Vady(z = S(y))
VaVy(e <y Ay <z —x=1y) Vady(y = S(x))
Vae—(z < x) y=Sx)ecar<yAN-Jz(z<zAz<y)

VaVy(e <yVae=yVy<uzx)
Is T a complete theory? Why?
5) Prove that the set of all continuous functions f : R — R has cardinality 2%,

6) Prove that 2% £ .



