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Introduction: Buchi automata

b a
a,b

— Accepts words having infinitely many a's and infinitely many b's
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Motivations

PRINTER DRIVER LTL FORMULA
A
r
: \ﬁw/.

w: wait, r: request, c: cancel,

g: grant, f: finish G[r = XF —w]
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Equivalence of finite automata

HK algorithm on DFAs

INPUT: 1 DFA, 2 states x and y ; OUTPUT: x ~ y?

@ a,b @ a,b @Da,b
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Equivalence of finite automata

HK algorithm on NFAs

— Run the algorithm on the powerset

a
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From Biichi automata to finite automata

Ultimately periodic words

Words of shape v - v

U = UguilpususUsuglz... . accepted by a Biichi automaton
d091G24rqaqsqedigs... :  an accepting run

uourup(usugusug)”  accepted by  qoq1924r(gagsger)”

— Any non-empty rational language has a ultimately periodic word
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From Biichi automata to finite automata

Equivalence of language equivalence

Corollary

L1 = Ly iff UP(L1) = UP(L>) L1, Ly rationals

UP((L1U L)\(L1N L)) =@
= (ﬁl U ﬁg)\(ﬁl N ﬁg) =g

=>[,1:£2
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Rationality of ultimately periodic languages

UP(L) — wu-vY ~ u-$-v — L

£$ :UyMX,y'$'Ny
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From Biichi automata to finite automata

Issues when constructing Ay,

b
a M
2 b O—— 3
b @ a
3 a
b
Need to read (ab)3 Need to read abab and then ab
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From Biichi automata to finite automata

Construction of Ay,

et

1,0 2,0 3,0
2,0 1
3.0 31,1 2 |41
4,0 5,0 1,1
5,0 1

123,324,421
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Construction of Ag
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Construction of Ag

— Same structure but

/ different accepting conditions
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How the algorithm works

— We can run HKC on Ag
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1st improvement: pre-processing

— {(qh rl)? (Q2, r2)a (q3, r3)7 ey (qm rn)}

Vi, o(qi) = o(r)?
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Equivalence of Biichi automata

2nd improvement: state compression

W : contains less states that we would think

4,0

3,0

3,1

a 1,0

1,0 / 2,1
2,0 a 3,0
3,0 3,1
4,0 3,1
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Equivalence of Biichi automata

2nd improvement: state compression

W : contains less states that we would think
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Equivalence of Biichi automata

2nd improvement: state compression

. contains less states that we would think 2@™"™ — (22’")m
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1st issue: description of the automaton

(4,0),(2,1),(3,1)
3,0
3,1
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Equivalence of Biichi automata

1st issue: description of the automaton

(4,0), ,(3,1)

Compute the strongly
(1,0),(3,1) connected components
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Equivalence of Biichi automata

1st issue: description of the automaton

(4,0),(2,1),(3,1)

(3,0)

(3,1) Compute the strongly

(1,0),(3,1) connected components
Keep the ones having a final
edge
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Equivalence of Biichi automata

1st issue: description of the automaton

(4,0), ,(3,1)

Compute the strongly
(1,0),(3,1) connected components

Keep the ones having a final
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Equivalence of Biichi automata

1st issue: description of the automaton

(4,0), ,(3,1)

4

Laureline Pinault

o

Compute the strongly
connected components

Keep the ones having a final

edge
Reverse the edges

Compute the connected
components

Algorithm for Biichi automata equivalence
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2nd issue: computation of the congruence

— The problem becomes NP-Complete

— Use of a SAT-Solver
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Summary

A : Bichi ND

Ag : NFA

m states m + m(2m)™ states
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Conclusion

Future Work

m Implementation and comparison with existing methods

m Further improvements of the algorithm

m Extension to other automata classes
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Thank You
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