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Exercise 1.
Consider an ambient κ-saturated structure U for some sufficiently large κ ≥ ℵ0 in a fixed

language L. An instance φ[x̄, ā] of Morley rank RM(φ[x̄, ā]) = α is called α-indecomposable if there
is no instance ψ[x̄, b̄] with RM((φ[x̄, ā] ∧ ψ[x̄, b̄])) ≥ α and RM((φ[x̄, ā] ∧ ¬ψ[x̄, b̄])) ≥ α.

Given ā and b̄ in U with tpU(b̄) = tpU(ā), show that φ[x̄, b̄] is α-indecomposable whenever φ[x̄, ā]
is.

Exercise 2.
Consider an infinite group G viewed as a structure G in a language L containing the language

{e, ·,−1 } of groups such that G is ℵ0-saturated.

(a) Let X be a definable subset of G such that G equals the subgroup ⟨X⟩ of G generated by X.
Deduce that there is some n in N such that every element g in G can be written as a finite
product

g = x±1
1 · · ·x±1

n ,

where each xi belongs to X.

(b) Assume now that G is a simple group (i.e. with no non-trivial normal subgroups). Show that
for every non-trivial element g ̸= e of G we have that that ⟨gG⟩ = G, where

gG = {gh}h∈G with gh = h · g · h−1

denotes the conjugacy class of g.

(c) Conclude that every L-structure G′ which is elementarily equivalent to G must also be a simple
group.
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