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Aufgabe 1. Let L be a language and P be a new n-ary relation symbol. Let ϕ = ϕ(P ) be an
L(P ) = L ∪ {P}-sentence and π(x1, . . . , xn) an L-formula. Now replace every occurrence of P in ϕ
by π. More precisely, every subformula of the form Pt1 . . . tn is replaced by π(t1 . . . tn). We denote
the resulting L-formula by ϕ(π). Show that

A |= ϕ(π) if and only if (A, π(A)) |= ϕ(P ).

Aufgabe 2. 1. For a prime number p, let Zp∞ denote the p-Prüfer group, i.e., the group of all
pk-th roots of unity for all k ∈ N. Show that the groups Zm

p∞ and Zn
p∞ are not elementarily

equivalent for m 6= n.

2. Show that Zn 6≡ Zm in the language of abelian groups if n 6= m.

Aufgabe 3. Show that if A is a �nite L-structure and B is elementarily equivalent to A, then they
are isomorphic. (Show this �rst for �nite L.)

Aufgabe 4. Use ultraproducts to show that the class of all �nite groups (all torsion groups, all
nilpotent groups, respectively) does not form an elementary class.
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