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Aim: Decide some property P on an abstract model M
— Find the right finite algebraic structure S to represent M
—— Find the right operations on S to capture P (no more, no less)

— ldentify witnesses, present in S if and only if M satisfies P

(easier said than done...)
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The Model

Max-Plus Automata
Extension of Boolean automaton with non-negative integers on
transitions, combined using operations max and sum.

Y* > NU{-o0}
The Property
Big-O Problem

Given two max-plus automata computing functions f and g, is
f big-O of g7

There exists C such that for all w € £*, f(w) < Cg(w) + C

— Undecidable: equivalence, containment for max-plus [Krob]
— Undecidable: big-O for plus-times [Chistikov, Kiefer, Murawski, P.]
—— Decidable: approximation, min-plus

[Hashiguchi, Leung, Simon, Colcombet-D.-Zuleger]
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One insight: turning infinite into finite

What happens when you repeat a word in an automaton?

— Get rid of exact values
— ldentifying unbounded behaviours

Problem!
f g
w — |w| w — max(number of b, number of consecutive a)

(a"b)" + n? (a"b)" — n
(atb)t = (00, 00) but (ath)’ = (co,1)

— New flattening operation b
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The End (or just the beginning)

Theorem [D., Purser]

The big-O problem is PSPACE-complete for max-plus
automata.
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