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The diameter of a finite group

G finite group, G = (X).
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Examples, Conjectures and new results

98161 _ Giam(G, X) < |G|

Observation: <
log | X|
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Examples, Conjectures and new results

log |G
Observation: og |G| < diam(G, X) < |G|
log | X|
Examples:
G G
® G cyclic —> diam(G) = {%J _ Lexpz( )J
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log | X|
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Examples, Conjectures and new results

log |G|

< diam(G, X) < |G|
log | X|

Observation:

Examples:

9 -[=22)

@ G abelian = diam(G) < exp(G) log |G|
@ G soluble = diam(G) < £(G)(log|G|)® , where £(G) = ,Tgéexp(N/N/) (EMST 2026)

@ G cyclic = diam(G) = \‘
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Examples, Conjectures and new results

log |G
Observation: o || < diam(G, X) < |G|
log | X|
Examples:
G G
@ G cyclic = diam(G) = \‘%J = \‘GXZLJ

@ G abelian = diam(G) < exp(G) log |G|
@ G soluble = diam(G) < £(G)(log|G|)® , where £(G) = ,Tgéexp(N/N/) (EMST 2026)

Conjecture 1 (Babai 1992) : There is a constant C > 0 such that

G non-abelian simple = diam(G) < (log|G|)¢
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Examples, Conjectures and new results

log |G
Observation: o || < diam(G, X) < |G|
log | X|
Examples:
G G
@ G cyclic = diam(G) = \‘%J = \‘(EXZLJ

@ G abelian = diam(G) < exp(G) log |G|
@ G soluble = diam(G) < £(G)(log|G|)® , where £(G) = Wgéexp(N/N/) (EMST 2026)

Conjecture 1 (Babai 1992) : There is a constant C > 0 such that

G non-abelian simple = diam(G) < (log|G|)¢

Conjecture 2 (folklore)

G < S, transitive => diam(G) < n®’

Main result (EMST 2026)

If all the non-abelian composition factors of G satisfy Conjecture 1 with constant C, then

diam(G) < e(G)(log |G|)3+1C
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log | X|
Examples:
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@ G cyclic = diam(G) = \‘%J = \‘GXZLJ

@ G abelian = diam(G) < exp(G) log |G|
@ G soluble = diam(G) < £(G)(log|G|)® , where £(G) = Wgéexp(N/N/) (EMST 2026)

Conjecture 1 (Babai 1992) : There is a constant C > 0 such that
G non-abelian simple = diam(G) < (log|G|)¢

Conjecture 2 (folklore) : G < S, transitive = diam(G) < n¢’

Main result (EMST 2026)

If all the non-abelian composition factors of G satisfy Conjecture 1 with constant C, then

diam(G) < e(G)(log |G|)3+1C

COROLLARY: Conjecture 1 = Conjecture 2
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|dea of the proof

Let N 4 G.
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|dea of the proof

Let N <« G. We have diam(G,X) < maﬁfx(g) +diam(G/N).
g€

min

By induction, it is enough to bound the yellow term.
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By induction, it is enough to bound the yellow term.

Let 1 v € N.
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Idea of the proof

Let N <« G. We have diam(G,X) < maﬁfx(g) +diam(G/N).
g€

min

By induction, it is enough to bound the yellow term.

Let 1 # v € N. We have
N=(vé:g€G)
— (v& : g € G and £x(g) < log, |]).

Therefore N is generated by elements of length < £x(v) + 2log, |N|
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By induction, it is enough to bound the yellow term.

Let 1 # v € N. We have
N=(vé:g€G)
— (v 1 g € G and £x(g) < log, [N]).
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4 N=Td
diam(N) < exp(N) log |N| for some non-abelian

simple group T

I
diam(N) < (log |N|)* diam(T)
(Dona 2019)
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I
diam(N) < (log |N|)* diam(T)
(Dona 2019)

Diameter bounds for arbitrary finite groups

WE ARE
“ONLY" LEFT
TO BOUND £x(v) !
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