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1. Exhibit a sentence in the predicate calculus with identity whose spec-
trum is {n ≥ 1 | n = 3m + 2 for some m} = {2, 5, 8, 11, 14, . . .}.

2. Let L be the language consisting of the identity predicate I and a binary
predicate R. Consider the normal L-structure M = (UM , IM , RM)
where UM = {1, 2, 3, 4}, IM = {〈i, i〉 | i = 1, 2, 3, 4}, and RM = < =
{〈i, j〉 | 1 ≤ i < j ≤ 4} = {〈1, 2〉, 〈1, 3〉, . . .}. Exhibit an L-sentence A

such that, for all normal L-structures M ′, M ′ satisfies A if and only if
M ′ is isomorphic to M .

3. Let L be the language consisting of the identity predicate I and a 3-
ary predicate P . Consider the normal L-structure M = (UM , IM , PM)
where UM = {1, 2, 3, 4}, IM = {〈i, i〉 | 1 ≤ i ≤ 4}, and PM = {〈i, j, k〉 |
i + j = k} = {〈1, 1, 2〉, 〈1, 2, 3〉, 〈2, 1, 3〉 . . .}. Exhibit an L-sentence A

such that, for all normal L-structures M ′, M ′ satisfies A if and only if
M ′ is isomorphic to M .

4. Exhibit a sentence in the predicate calculus with identity whose spec-
trum is the set of prime numbers {2, 3, 5, 7, 11, . . .}.


