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Abstract: Let k be an integer. A subset A of a group G is a k-approximate subgroup if there is a
finite set E of size at most k such that A2 € EA. They were first studied by Freiman (1973) in the
abelian setting; following work of Hrushovski (2011), finite approximate subgroups were classified
by Breuillard, Green and Tao (2012). The first step of the proof is Hrushovski’s Lie Model
Theorem: Up to commensurability, an pseudo-finite (or definably measurable) approximate group
has a quotient which is a locally compact Lie group. The original proof uses a Stabilizer Theorem,
assuming the existence of an Sl-ideal of negligible sets; an alternative version due to Sanders,
Massicot and myself uses more of the measure but has better definability properties.

In his thesis under the supervision of Hrushovski, Arturo Rodriguez Fa

eneralizes

the Lie Model Theorem to rough approximate subgroups, where A2 € -invariant
type-definable subgroup T (for instance an infinitesimal neighbourhood of theyi it a metric
group). While Arturo again passes through a near-group theorem, w ecently been able to

adapt the alternative approach using outer measures.
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In the last several decades there haseen@ gradual“shift from first order model theory to its
non-elementary versions. This is driven by ‘di ries both of new model-theoretic notions and
constructions and of new applications i eory and algebraic geometry.

I will discuss one of such directions: ¢ and stability of abstract elementary classes and
rithmetic geometry.

their connection to analytic aspects of algeb
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JlaHHEI KacaeTcsl MOHATHUS C1a00U YUKIUYECKOU MUHUMAIbHOCTU, TIEPBOHAYATBHO
U3y4YEHHOT [lycte A € M, rie M’ — IMKIMYECKH YHOPSIOYECHHAs! CTPYKTYpa. MHOXKeCTBO
eTCA® 6bINYKIbIM, €CIIU JUIA JIOOBIX @, b € A BBINONHSETCS CIEIYIOIIee CBOMCTBO: JUIS

¢ ycioBueM K(a,c,b) umeer mecto ¢ € A unu ans moboro ¢ € M ¢ ycnoBueM
umeer Mectoc € A.Cnabo yuxkiuyecku MUHUMATbHAA CMPYKMYypa €CTh IHUKINYECKU

CTPYKTYpbl M siBisieTcst 00beJUHEHNEM KOHEUHOTO YKciia BHITYKIIBIX MHOKECTB B M.

IIycte M — cueTHO KaTeropuuHas cia0o HUKIMYECKM MUHUMalbHas CTPyKTypa, G:=
Aut(M). Cnenys craHAapTHOM TEOPETUKO-TPYNIIOBOM TEPMHUHOJIOTUH, Tpynna G HasbiBaetcs k-
MPAH3UMUEHOL, €CITA JUIS JIIOOBIX MOMAapHO Pa3iIUYHbIX Aq,dy, ...,A; € M ¥ MONApHO Pa3IMYHBIX
by, by, ...,b € M cymectByer g € G, ans kotoporo g(aq) = by, g(ay) = by, ..., g(ay) = by.
Konepysnyueti na M Ha3biBaeTcs J11000€ G-MHBAPHAHTHOE OTHOILEHUE SKBUBAJIEHTHOCTH Ha M .
I'pynna G HaseiBaetrcsd  npumumueHou, ecnu G sBasercss 1-TpaH3UTHBHOM M HE CYILECTBYET
HETPUBUAIBHBIX COOCTBEHHBIX KOHIPY HIUH Ha M .
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