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Prove Tennenbaum'’s theorem that there is no recursive nonstandard model of Peano
Arithmetic.

(i) Prove that, for every regular language L, there is a unique minimal FDA that
recognises it.

(ii) An interleaving of two words w; and wy is a word obtained by inserting the
characters from w; into wsy in the order in which they appear in w;. Thus, for example,
both the strings b0alc and baOlc are interleavings of the two strings bac and 01.

Now let L; and Ly be regular languages over alphabets »; and X5 respectively.
Let the interleaving L1 @ Lo of two languages L1 and Lo be the set of words that can be
obtained by interleaving words from L; with words from L.

If Ly and Lo are both regular must Ly & Ly be regular?

Prove Scott’s Isomorphism Theorem for L, ..

(i) Let <4 and <p be recursive (i.e. decidable sets of ordered pairs) dense linear
orderings of IN without endpoints. Must there exist a recursive isomorphism between
them?

(ii) Find a natural deduction proof for ((((A — B) - A) - A) — B) — B using
o 3 77 —A B
only the two rules for — and the “identity rule”: a1

Then decorate your proof appropriately with A-terms.

(i) State and prove Kruskal’s theorem on the wellquasiordering of trees over a
wellquasiorder.

(ii) If (X, <x) is a wellquasiorder, must the relation X’ < X" iff (V2' € X')(3z" €
X" (2" <x 2") be a wellquasiorder?
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