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Multioperator Weighted Tree Automaton [FSV12]
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Theorem
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language defined by e : [e]: Ty — A

class of m-expression definable tree
languages: Def(%, A)
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Multioperator Expressions
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Tree Valuation MSO [DGMM11]

D= (D,+,¢,0,1, Val)
tv-mso over > and ptv-monoid D:

o2
PN pu=d|BleVelene|Ixe|Vxp|IX.p
o 84 B € MSO(X) - Boolean formula
o 5 language defined by o: [¢]: Ts — D
class of syntactically restricted tv-mso
definable tree languages: Def(X, D)
Example:

Vx. <1abe1a(x) A5V labelg(x) A2 V label,(x) A 7)
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Theorem

For every regular product tv-monoid D = (D, +,¢,0, 1, Val)

tv-wta —— Rec(X, D) tv-mso formulas
related
m-wta ﬁ) 72(Rec(Z, Ap)) m-expressions

Rec(X, X): class of recognizable weighted tree languages over X
Def(X, X): class of definable weighted tree languages over X
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Related Work

» Transformations for different logic restrictions
» simplifies constructions for some cases

» Simulation of M-Languages by TV-Languages
» based on [Droste, Gotze, Marcker, Meinecke (2011)]

» no equality, i.e. Rec(X, A) C Rec(X,D4)
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Tree Valuation MSO ~~ Multioperator Expressions

» Boolean formula 5: t(8) = B> t(1).

» d € D: simulates automaton that recognizes d for any input.
t(1Vp2) = t(e1) + t(p2).

( = 1 A o is strongly A -restricted:

> o1 (or ¢2) Boolean: t(p1 Ap2) = p1>t(p2) o
» 1 and ¢, almost Boolean, i.e. step(y;) = (a},v1)...(a), )
then (01 A 2) = i (VF AY2) > t(a} 0 2?)

J€lm]
t(Ix) =32, t(¥)
t(3X) =2 x t(¥)
© = Vx.1) is V-restricted: 1) almost Boolean, i.e.

step(¢) = (d1,91) ... (dn,¥n). LetU = {X1,..., Xy} and
(@) (o,u) = Valtopdu(k) where dy = ) jc[n di
XieU

v

v

v

v

v

tH(Vxap) = Sy - ox, (Vx( /\ie[n](x € Xi)e;)) > Hw?)
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The Automaton A/

» Runs of the automaton are simulated by a partition of
variables X;,  q..0,q representing the transition taken at each
position.

> Qpartition checks for a valid run representation

> Ofinal = Vz.(root(z)é/\qumqk’ayq(z ¢ qu.‘.qk,cr,q))

q¢F
» We construct: t(d) = le .. an(gopartition A Pinat) > H(w?)

where (%) (5, (X, .qp.00}) = VAIOD,1, (6 g .0)
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