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Our models

What is a polynomially ambiguous weighted automaton?

What is a copyless cost register automaton?
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Our models

What is a polynomially i eighted automaton?
What is a copyle ister automaton?
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Is every context-free language regular?
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Single letter alphabet

=] & = E DA
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Single letter alphabet

= i
a
?
a,=a"¢el
€ a 32 33 34
4 + + 4 4
T 1 1 T 1
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Even length
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Even length

?
ap =uw"vel
Uu=¢e,w=av=—c

g a 32 33
L+ 4l
T 1L T L
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Even length
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Even length

?
ap =uw"vel
Uu=¢e,w=av=—c
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+ 14
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u=geg,w=aav=c
€ 32 34 36
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T T T T
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a 33 35 37
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?
ap =uw"vel

Even length {a"b"|n € N}

Uu=¢e,w=a,v==c¢
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?
ap =uw"vel

Even length {a"b"|n € N}
u=ew=av=ct

e a2 2 2B u=a,w=byv=ce

+ 44

T 1T L
u=ew=aav=c

€ 32 34 36

A
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?
ap =uw"vel

Even length {a"b"|n € N}
u=egw=av=c B
c a2 2 2B u=a,w=byv=c¢
A
T L T L
u=¢eg,w=aav=c
. 32 34 36 ak akb akbk71 akbk akbk+l
I IR TR S
TTTT

Mazowiecki, Puch, Smertnig Pumping-Like Results STACS 2026 5/9



Summary

We have a model with simple single-letter behaviour, but we need more
fine-grained analysis.

For a fixed automaton A, look at the set of sequences

{(an) e = A(w™v) | u,w,v € £}

Using the fact the automaton is fixed, look at limitations of this set.

Mazowiecki, Puch, Smertnig Pumping-Like Results

STACS 2026 6/9



What was known

Fact

For a weighted automaton A over K using a single letter alphabet we have
that A(a") can be represented as ) pi(n)al, where o; € K and p; € K[x].
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What was known

Fact

For a weighted automaton A over K using a single letter alphabet we have
that A(a") can be represented as ) pi(n)al, where o; € K and p; € K[x].

Theorem (Barloy-Fijalkow-Lhote-Mazowiecki, 2020)
Over single letter alphabets, PAWA and CCRA are equivalent models.
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Results

Theorem (Mazowiecki-P.-Smertnig, 2026)

For a function f recognised by a PAWA over K we have a finitely
generated multiplicative subgroup T C K such that, for any u, w, v, if we
have f(uw"v) =" pr(n)aj then ay € T.
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Results

Theorem (Mazowiecki-P.-Smertnig, 2026)

For a function f recognised by a PAWA over K we have a finitely
generated multiplicative subgroup T C K such that, for any u, w, v, if we
have f(uw"v) =" pr(n)aj then ay € T.

Theorem (Mazowiecki-P.-Smertnig, 2026)

For a function f recognised by a CCRA over K we have a finitely
generated subring R C K and a constant m € N such that, for any u, w, v,

if we have f (uw™(Dy) =37, <ni o c;’kaﬂk), then Y, cix € R.
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Results

Theorem (Mazowiecki-P.-Smertnig, 2026)

PAWA and CCRA are incomparable in terms of their expressive power.

o = = £ DA
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Results

Theorem (Mazowiecki-P.-Smertnig, 2026)

PAWA and CCRA are incomparable in terms of their expressive power.

Thank you!
a.puch@uw.edu.pl
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