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Thema des Vortrages:
On sofic and non-sofic groups

A group G is called sofic if for every finite subset K ⊆ G and every ε > 0 there exists a (K, ε)-almost-
homomorphism ϕ : G → Sn for some n ∈ N. Here, Sn is the symmetric group on n letters and,
loosely speaking, “(K, ε)-almost” means that the map ϕ is approximately injective and multiplicative
on K up to an ε-small error in the normalized Hamming metric on Sn.

The class of sofic groups was first studied by Gromov (using an equivalent definition) while working
on cellular automata ([2]). The reformulation of Gromov’s notion into the form alluded to above is
due to Elek and Szabo ([1]). The sofic condition can be viewed as saying that G can be (externally)
approximated by finite groups in a fairly weak sense. In particular, all amenable groups are sofic and
so are all residually finite groups (such as free groups).

Until very recently, there were no known examples of groups that were provably non-sofic. However,
there has been substantial work on potential strategies for constructing such groups, especially in
light of the 2020 preprint MIP* = RE ([3]), which implies a negative solution to the closely related
Connes embedding problem.

In August 2026, OpenAI released an AI-generated proof of the existence of a non-sofic group ([6]),
building on the techniques developed by Kun ([4]) and Kun–Thom ([5]). In this talk, I will begin
with a brief survey of soficity before discussing the construction of a non-sofic group and how exactly
non-soficity is established.
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