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» A has most general non-determinism

— any way of guessing suffices to guide A
» A involves minimal amount of guessing

— even deterministic-like automata can guide A

Theorem

For every automaton one can construct an equivalent guidable automaton.

w~»> every regular tree language is recognised by some guidable automaton

Damian Niwinski, Michat Skrzypczak On guidable index of tree automata 4/ 11



Structure of guidable automata

Damian Niwinski, Michat Skrzypczak On guidable index of tree automata 5/ 11



Structure of guidable automata

Lemma

If B < A then there exists a memoryless transducer
T: (5, 1) = (p*,t).

Damian Niwinski, Michat Skrzypczak On guidable index of tree automata 5/ 11
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Lemma (Colcombet, Léding [2008]; Léding [2009])

If B < A then there exists a memoryless transducer
T: (5, 1) = (p*,t).

Theorem (implicit in Léding [2009])
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Theorem

The relation — is transitive.

Corollary
Assume that B is guidable and L(B) = L.(A). Then
A is guidable iff B— A
Fact

Top-down deterministic automata are guidable.

Foreachge Q, ae X q
exactly one transition /a\
q q°
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q q

> unique run on every tree
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Game automata

dn

/o

qr

an

TREE wins
iff

(qn)new is accepting

Deterministic = Conjunctive

As above, but the player 3 / V choosing d,, depends on (q,, an).
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For each g € Q, a € L there is a unique transition vL/a\vR
q q

> unique run on every tree

Acceptance game for t & L(A): positions are (q,u) € Q x {L,r}"

(qna un) - .
TREE: a, = t(uy), %)\ TREE wins
a5 dn iff |
V: d, e {L R} (qn)new IS accepting
. d, :
— (g, upd,) Deterministic = Conjunctive

Game automata

As above, but the player 3 / V choosing d,, depends on (q,, an).

Det. € Game < Non-det.
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Main result (Guidable)-index problem is decidable!

Given any automaton A and index (i, ), one can decide

if there exists a guidable automaton B of index (i, j) s.t. L(B) = L(A).

Proof (W.l.o.g. assume that A is guidable.)

(Pnaqn)_) 3 CnE{i,...,j}

V: a, e X
Pn

Voo

Py Py
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Given any automaton A and index (i, ), one can decide
if there exists a guidable automaton B of index (i, j) s.t. L(B) = L(A).
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if there exists a guidable automaton B of index (i, j) s.t. L(B) = L(A).

When exists, such BB can be constructed!
Proof (W.l.o.g. assume that A is guidable.)

Solve game: positions are (p, q) € Q* x Q4
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L R
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9%
V: d, e {L,z} — (p,qo)

Claim d has a winning strategy iff there exists such B
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Index transfer
Det. & Game & Guidable
Theorem

Assume that A < [ are some of the above classes.
If

» L can be recognised by some I automaton of index (7, ),

» L can be recognised by some A automaton
then

» L can be recognised by some A automaton of index (i, ).

Remark

But no such transfer for ' = (Non-det.)!
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Summary

Automata: Det. € Game < Guidable < Non-det.
Languages: Det. € Game < Guidable = Non-det.

Theorem
(Guidable)-index problem is decidable.

Theorem

Index transfer results between Det. < Game < Guidable.

+ New game-based characterisation!
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