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[Poly ~ Square + Regj

Y — I
Mealy = (Flip-Flop OJ [Rat ~ Hom o ]
Group)* MealyR o Mealy
Mealy Loore, s o 9,39 ) pae 220 3 g oy
+ +
[35, 28]{ [0, 33]{ [20, 21, 33]{ ~[3] ?
AMealy > ASeq » ARat > AR:eg S:F
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Reg ~ MapR +
Map + Rat

ALIAUME LOPEZ




2026-06-16 [SAM

SA]

APERIODIC FUNCTIONS
S T

[

Mealy = (Flip-Flop o

Group)*
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—[Aperiodicity is orthogonal to computing power]—
6

folklore [9, 33] 22, 1, 33]
> t > Reg

Mealy Seq > Ra 61 » Poly

+ 4

35, 28]AIA [9, 33]{ 20, 21, 33]{ ~[3] | 7.
AMealy » ASeq » ARat > AReg » SF

[ XNAY = Amin(X,Y))

" R
[Seq ~ Hom o Mealy j [i‘;g N é‘djp - ]
ap al

Rat >~ Hom o
J [MealyR © Mealy ] [POly ~ Square + Reg]
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C
Formalism Characterization of ZPoly Characterization of ZSF
Counting formulas Counting valuations in MSO (Definition II.5) Counting valuations in FO (Definition V.1)
Polyregular functions sum o polyregular (Proposition II.13) sum o star-free polyregular (Proposition V.17)
Z-rational expressions Closure of rational languages under Cauchy prod-  Closure of star-free languages under Cauchy prod-
ucts, sums, and Z-products (Theorem I1.20) ucts, sums, and Z-products (Theorem V.4)
Ultimately N-polynomial (Theorem II.31) Ultimately 1-polynomial (Theorem V.13)
Z-rational series that are/have Polynomial growth (Theorem I1.31) n/a
Eigenvalues in {0} U U (Theorem I1.31) Eigenvalues in {0,1} (Theorem V.18)
Residual transducer Residual transducer (Corollary IV.19) Counter-free residual transducer (Theorem V.13)
TABLE I: Summary of the characterizations of ZPoly and ZSF expressed in different formalisms.
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