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In this question you may use excluded middle but not AC.
A set is Dedekind if it is infinite but has no countably infinite subset.

(1) Show that if X is Dedekind then so too is the set of finite repetition-free sequences
from X.

Define D-trees inductively as follows. A D-tree has a root d which is a member of
D; its children form a repetition-free finite sequence of (D \ {d})-trees.

(2) Prove that if D is Dedekind so is the set of D-trees.

What are many-one reducibility and Turing reducibility?

State and prove the Friedberg-Muchnik theorem.

State and prove the Omitting Types theorem for a first-order language.

What is a universal sentence? Prove that any theory the class of whose models is
closed under substructure has an axiomatisation consisting entirely of universal sentences.

State and prove the Ehrenfeucht-Mostowski theorem. Your proof should use
ultraproducts not Ramsey’s theorem.

What is the negative interpretation for first-order logic?

Prove that the negative interpretation of a classical thesis ¢ is always a constructive
thesis, and is classically equivalent to ¢.
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Show that every partial computable function can be represented by a A-term acting
on Church numerals.
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