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Determinization of Nondeterministic Selecting Tree Automata

JFREVEEIRARA — b~ v OPEll

JUA fgta) R b B ko)

2018F1A15H 3%

JEREMEIRARF — F~ b+ > (NSTA) IARICHTAMEREFTVE LTHVS A, NSTA (3EH D
FEIEEAR LY — P~ by (NTA) LRBRICARZ AT E LTEMEL, 55 LOIRE S NWIRENE Y 4T
LNFCTEN GBEIUES) OEEZHIITH. NTA PZESFEOELWIEER ML T v 7RAE— b b v
ICEHRCE L I LT L CHMBNTVEAS, NSTA 1304 DSZHFAT CEIRS N THEOMESEZ LT 5
7o, ZHEATE LN 1L DO LR e VEEMERRIRR Y — MY b ICEITE S LIRS v, RS
FTIE, NSTA LA RNLT v A S PEMEIR v 7% v RkF+— b~ b v (DSTAB) oA&RA
DOFEBRETINEANTH L 2 L 2773, DSTAB IR LTohFHRAL LTR ML T v FITIRAEERE Y 24T
FOREFAOIREEZZE L D5 by 78y VIZEEL, THEZEIRYT S, NSTA 45 DSTAE ~%:
2B WTIE, £952 56072 NSTA »SHAEERHRICL VEONIR LT v TREF— b~ b
RETAEE L, EHAMOKETURDOERIZPDPDLELWVLDZEIKRTA L)y 78y v iia i
WT 5., 8612, RbAT v TE Ny TFT U OIEFE ANFRZ D L NSTA 2B CE L2 WETRH 5 2
LEEL IR

SHOUYA KawamoTol® Kenji Hasauimoro!'?)  HIrRoyUKI SEKI!©)

Presented: January 15, 2018

Nondeterministic selecting tree automaton (NSTA) is a query model for tree-structured data such as XML
documents. An NSTA operates on a tree similarly to a nondeterministic tree automaton (NTA), and outputs
a set of vertices (called the set of selected vertices). It is well-known that an NTA can be translated into
a deterministic bottom-up tree automaton that accepts the same tree language. However, an NSTA cannot
always be translated into a deterministic bottom-up selecting tree automaton because an NSTA outputs
the union of the set of vertices selected by an individual accepting run. In this presentation, we show that
the expressiveness of NSTA is the same as that of finite union of deterministic selecting top-down tree au-
tomata with bottom-up lookahead (DSTAB). DSTAP® operates on a tree in a top-down way depending on
the lookahead states assigned by the bottom-up part. In the proposed translation from NSTA to DSTAE, a
bottom-up tree automaton is constructed as the lookahead part by the subset construction and the top-down
part is constructed so as to delete the states assigned by the lookahead part and not used in the subsequent
transitions. We also show that if the top-down part is executed first as a lookahead, NSTA cannot always be
simulated.
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