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Let G be a finite group and let w be a word in k variables. We will write

Nw(g) = {(g1, . . . , gk) ∈ G(k) |w(g1, . . . , gk) = g}.

Note that Nw is a class functions and can be written as

Nw =


χ∈Irr(G)

Nχ
w · χ,

where Irr(G) is the set of irreducible characters in G and Nχ
w = 〈Nw,χ〉. It is easy

to see that for any finite abelian group Nw(g) ≥ |G|k−1 for g ∈ Gw. If we write
Pw(g) = Nw(g)/|G|k, in [NS] they prove that for any finite group, G is solvable if and
only if Pw(1) is positively bounded from below as w ranges over all words. And G is
nilpotent if and only if Pw(g) is positively bounded from below as w ranges over all
words that represent g. For non-solvable groups, it is shown in [M] that Pw(1) can
take arbitrarily small values as n → ∞.

Alon Amit conjectured in [A] that in the specific case of finite nilpotent groups and
for any word in k variables, Nw(1) ≥ |G|k−1. Ori Parzanchevski also conjectured
that for any finite solvable group, Nχ

w ∈ Q for any χ ∈ Irr(G). In this direcction,
we proved that for a finite p-group with p odd and nilpotency class two, Nw is a
character. Besides, we do also caracterize the 2-groups of class two for which Nx2r is
a character. As a Corollary, we obtain for any finite group of nilpotency class two A.
Amit’s conjecture is true. As far as we know, the conjecture is still open for other
nilpotency class groups.

From the other hand, with the aim of proving that any non-empty fibre in any finite
p-group of class two satisfies Nw(g) ≥ |G|k−1, we proved that any exponent p class two
groups satisfies it.
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