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“Finite convergence is guaranteed if and only if bisim. quotient of a structure is finite.”

! Joint work with Florian Bruse and Martin Lange, University of Kassel, Germany.
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Understanding (Finite) Convergence of Mu-Formulas

Mu-Formula: ¢ := Ifp X. here(aabaa) or next(X)
expresses: 'does aabaa eventually hold’

Iterative Approximation:

¢! := here(aabaa) or next(L ©? := here(aabaa) or next(x!)

¢ := here(aabaa) or next(¢?)

converges: ol =o' (= ¢ =)

Infinite Word:

ﬁabé&aaab§aaabaabbagbaab§aaabaa---
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Back to our Initial Question

"Finite convergence is guaranteed if and only if bisim. quotient of a structure is finite.”

Two directions:

> “<" |If a structure has a finite bisimulation quotient then finite convergence of all
mu-formulas is guaranteed.

> “=" If all mu-formulas have finite convergence over some structure then the structure
has a finite bisimulation quotient.
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A Suitable, Infinite Word w

aaabaaaabaaaabaabbabbaabaaaabaa--

W =aoQpo1Q ---

.7 24 2
Qo = a Qi1 = O Bia,-

Bo : Bit1 = Biaif}

I
o
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How the word w guarantees finite convergence

- M_U:(;B_lC_U_lU_S_ - — —  generally, more - ———— W—O—rq ——————
complicated...
Ifp-Operator /
"eventually
some pattern” "there are

infinitely many patterns
gfp-Operator and each occurs at a
bounded distance.
"always
some pattern”
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Proving Finite Convergence of all Mu-Formulas over w

© unipolar
is fin. converging
over w

 alternation-free
is fin. converging
over w

@ arbitrary

is fin. converging
over w
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Implications of our Findings

» Infinite bisimulation does not imply infinite convergence! (mu-calculus)

> And this is due to a lack of expressive power in the Mu-Calculus:

HFL-fomula: (gfp X. map «aj, Bi. (ir1 T) A (X @jy1 Bi+1)) ao Bo

expresses: “all «; start here”

Further research:
> How far can we stretch the pattern of this word? General structures?

» Further questions regarding finite convergence of HFL formulas.
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