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D0L ultimate periodi
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ide whether all in�nite words inlimL(h, u) are ultimately periodi
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D0L ultimate periodi
ity problemHistory Harju, Linna (1986): On the periodi
ity of morphisms on freemonoids.Pansiot (1986): De
idability of periodi
ity for in�nite words.
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D0L ultimate periodi
ity problemOur proof
1 De
idability of the p-periodi
ity problem(Harju, Halava, Kärki, Rigo, DLT 2010)2 Can
ellation property(Culik 1978; Ehrenfeu
ht, Rozenberg 1978)
⇒ simpli�ed proof of Harju and Linna.
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De
idability of the p-periodi
ity problemk-sets
Let x = (xn)n≥0 be an in�nite word over A.Let k ∈ {0, 1, . . . , p − 1}.We say that a letter a ∈ A belongs to the k-set of x modulo pif there exist in�nitely many integers n su
h thatxn = a and n ≡ k (mod p).
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Theorem 1 (Halava, Harju, Kärki, Rigo)Given a positive integer p, it is de
idable whether a morphi
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h that b and 
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Can
ellation property
Theorem 2 (Culik'78; Ehrenfeu
ht,Rozenberg'78)Let h : A∗ → A∗ be a morphism and u, v ∈ A∗. If there is apositive integer n su
h that hn(u) = hn(v), then h|A|(u) = h|A|(v).
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Main theorem
Theorem 3Given a morphism h prolongable on a, it is de
idable whether hω(a)is ultimately periodi
.b ∈ AF if {hn(b) | n ≥ 0} is �nite (�nite letters).

AI = A \ AF (in�nite letters).b ∈ AR if b o

urs in�nitely often in hω(a) (re
urrent letters).
A1 = AI ∩AR .
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Main theoremProof.If A1 = ∅:
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Thank you for your attention!
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