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Exercises week 10

December 9, 2016

1. Show that there are two non-isomorphic models for the language {0, S}
with exactly two elements. Show that any two models with exactly two
elements that satisfy PA1 must be isomorphic.

2. Show that the nonnegative real number R+, with the usual interpre-
tation of 0, successor (Sx = x + 1), addition and multiplication and
exponentiation (where 00 = 1) satisfy PA−. Find a formula ϕ such
that R+

0 6|= INDϕ.

3. • Show that for any formula ϕ with one free variable, N |= INDϕ.

• Show that, for all ϕ, N |= INDϕ.

4. Show that `PA p | x ∧ r · s = p→ r | x.

5. N |= n− th prime(p, k) if and only if p is = pk, the k-th prime.

6. Check that for any formula ϕ, any variable xk and any term τ , for any
natural number n:

N |= fmsub(pϕq, pxkq, pτq, n)↔ n = pϕ(xk/τ)q
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