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Finite set of states
QI =n; |E[ =k
A synchronizes if 3w word s.t. |Qw| =1 J

Cerny conjecture

If A, synch. = 3 synch. w of length < (n — 1)?
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@ (2) Synch. automata have synch. words of length < (n — 1)? whp?
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[SZ10] Results on large alphabets;

[Ber13] P[A, x synchronizes] = 1 — O(n~*/?);
[Nic14] Synch. word of length O(nlog? n);
[BN18] Almost-group automata synch. whp.
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Theorem ([Pin78])

IP[Ap(b) synchronizes| = 1 — ,%!, =1-0© (‘e/—f) , p prime

Theorem (Aistleitner, D'Angeli, G', Rodaro, Rosenmann, 2019)
P [An(b) synchronizes) =1— 0 (%), neN
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Proof sketch (1)

i |bo—b1|n |b1—b2|n |bk—bk+1 |bn71_b0|n 1
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Proof sketch (1)

S
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o= by la 1B =ty g, 155 = B4 b2 = b1 g

® Eow 1= each row has “many” elements;

® Erero := “many” rows with at least one zero;

PLA,(b) synch] > P[E,. N &) |
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Proof sketch (2)

P[An(b) synch.] > P [Eq, N E.ero
=1—P[(Eon) U (Ewero)]
>1—P[(Eon)] = P(Eero)]

e (£.00)¢ = not every row has “many” elements;

o (£,00)¢ = “few” rows with at least one zero.
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(Eon)¢ = not every row has “many” elements;

@ Row 7 has a “large” set of i.i.d entries;
c7 McDiarmid
o ]P) |:<growi> :| S e_e(n);

o#[(6)] =2 D) ] <m0 =0t
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(Erero)© = “few” rows with at least one zero;

D(b) := # of rows with at least one zero;
x McDiarmid, x Azuma;

x V[D];

D=Z2g— 21+ 2y — ...+ 2,

D~ Zp— Zy;
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(Erero)© = “few” rows with at least one zero;

o D(b) := # of rows with at least one zero;
@ x McDiarmid, x Azuma;

o x V[DJ;

o D=Z0—-Z1+2Z— ... Z;

o D~ Zy— Zy;

@ Prove concentration of Zp and Z;.
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Uniform (Z,,Z" )

Ap(b) = (Zo {2, B D)

@ 3" finite number of pairwise disjoint cycles of almost-equal length;

e P[A,(b) synch.] Z1- O(e "), for some € > 0 where a(i) =i+ 17
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