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Abstract

A new method of natural language analysis is proposed. The method is based on GLR parsing algorithm
that can handle CFG. The paper disciisses that CFG often suffers from describing local constraints such as
constraints between adjacent words. The connection constraint is often expressed by a connection matrix. In
case of Japanese morphological analysis, it is a usual way to use a connection matrix to check the connection
between adjacent words in a sentence, and then use CFG to do syntactic parsing with conventional parsing
algorithms, Chart and GLR. Consequently, the parsing is divided into two separate phases, morphological -
analysis and syntactic analysis. The paper gives a new method to merge two separate phases. According
to our method we can incorporate the connection constraints into a LR table to generate more compact
LR table. Using the compressed LR table indicates that GLR parsing makes use of two constraints, the
conection matrix and CFG, at the same time. The advantages of our method and future problems are
discussed.
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BT2ILXTEL. Zo0RSMOBHEITRENEE VI B TREFALHIFIE, CFG QR4 A THEEMIZEET
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vi & Vi ENEFNR LB CFGRAUNDEDIZRNTVAEDT, eIV & viNIDMEBHTTETH S, L
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(3) BRI LM TH L EHRMUTEIEDREN Y 1 I 71k, BIThITBRBWIILE L v,

(1) £ (213, XERDLERREBE MU EIELVENVIZLTHS.
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2.2 EHEROHPHO LR EAOHEIZAS [1]
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Tooay Act DEBINIEITTAT 253Ny 7 b7 223 ShTHAL I LTXTD Act 24
LT, Sh DEHEAEMN v, Act DEFMEHN w ThHD & &, connectfv,w] =0 %6 Act HIFRT 5.

3 HIWEBICLBZTI 3 DHIR

22THRLFEIZELD, BRETHEIALWT 723 % LR BOLTXTHIRTS. Z0#%, LREO(
DT 773 rOREHIEEANCTREIZ 2 MDD, ThEhlHEEL LILE LE R, 2.2®ﬁfil-ﬁ’\f. 7
722 OHBRICED, LRELET, 7223 o TRTHIBRENAKE (SO L ) RRBWEZREL L2)HTE
TLEISENDD, ZREIVIINTBT I arbarb ik, ZBREAY7FLTHLEDGDOBIRIHT S
NEVOTEERMNEY, F2ECERE~NC 7 T2V7 7203 Y R3EIRTHIENTES,

CNE—AHELTHARBERDE I LD, At EXENBT 2V a VEEITLABERIIEFIRET 723 »
M=o BT hiE, Act DEITEHBICTI—MNELIDEELHTHE. L oT, ZhAct FETLTLMREIN
PRI ONBRVDOTHEHG, ChZEHIBRLTIV., —F, At 2ETTIHEAETIRET 23 25 —24%
BT, S0 Act BAAILET SN AVWERLT 773 v ChorEn)IT LIRS, LENoTINT 73
SEEBELTY, BB ZALKELAVOTERLTLIY. ShokUMTIEnTaLI). LBUTO
F# & () & (b) 14 [Tanaka 94] ¥ —AX{LLHEMLAODTH S,

Q) LREDVMMILERE. 7273 Act 1L T, Act DEHRCETFTAT722a Ny I7b723 S0 T
HBLIBTRTD Act 123 LT,

Sh DEMAIED v, Act DEBRALFEN w THHE &, connectlv, w] =0 %5 Act ZHIBRT 2.
(b) BISEIE AR & BT RET 20 a U hbET, UTERNET.

LREDPDET 7 3 Act 20T, At DEHRFARERICETTAT 73 »AHA—2b 4t
¥, Act ZHIRRT 5.

begin
FHE (a) T RITT B,
FHE (b) 2 KTT3;
BOTEERT 2,
EDFIEEHRT S

end;
B 7: #HE@07 V) XL (2D 1)

FEERIZ I Y, BIEIBIC L D LRBOKER, V7P 12— A, V7 FEAKIBIZELYT 5 [Tanaka 94]) . 25
BT, BIHEEFHRE (b) OPHEEES D Prolog 12 L2 EHES LS.
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FRTIRHERLRREMEET ATV T XLEDLDEMBETHILIZE Y, HFES CEHERON c»’:ﬂa&jkt
BIOMELHATE. SHELR() DT A7 4 (EET 17 L) 2BT 2 GOTO 7 5 7 £ (BT 5 XI5 T, 1
BREROMHEAARATLEIHNETSHS. 2ILTGOTO 7 7 7k THEEKL T 17 4 &1}:?&.@&:&% t{.
DIBTHEE B, ITENRL (a) DFRELERTIENTES. GOTOZ 7 7hNT 47 L%, KIES
LEANCHIRE N BT, GOTO 7' 7 7{EMBSMDEE, HA A€ —ROKBLEIREINPEZEHTE 7.u

4.1 BEEROHWEFBLE GOTO 75 70RE

22U ZWGEIIH LT, £EHAEvi, K8 m Trel &, REHLE v, KN Tre2 2 EITT2I5402 %
ZTH LY. LR(1) D GOTO ¥ 7 7B TAD LR(1) 7 4 7 44, TRFIKE M LK I2TETWD
BFTHE. LRO) TAF2PDEREF ") ORI ERAHEIEINTVS
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RBEDKE m OBFEITIE, villvidBRLTVA. BRRICI ) IOBEREIHFENILDLL LY. HEOIK
BEn DFAITE, vjilviNIOMRICERLTWS, BERIZL) ZoEENHFELEwETE, TAT L[V
— & vj;vi] ¥HIBRTAIEHTES.

LALBAETHTKEa DT 474 [Vo 8 vi;vi] PERENDLRATOIKEE (72 & ZATIKEE p) TRDT 1
7 4,

p: {1 Vo -8 vjvi, ..}
PERENRTVRETTHAL. HBERLY, vj EviNIOBIIBERLEVETIE, FOBATINT 474 [V
— - 8 vj; vi] DERETRIETAEIENTES. THLT, TA74 [V—o - 8 vjvi] 6iRE L7 IKREE
BLTTEBRFOHFLVWLROQ) 7AFA(RLZT [ Vo & vj; vil] ® [ V= & vj-; vi] &) DERH
BEIcEIs & h .

DECRRBHREOMNHEZFIA L GOTO 7 7 7{EHBFDT 1 7 ABIBREL —AXLT 5 Z L H*T & 5 [Li 93].
ChEDTTHRHETS.

[(BEEXEN (=) DEHIZN v PRF () 2127 17 AR FHKE]

BZ6N/CFG LEERLETAVT, kD1) 2132 DWTHIDBEIITAFL2EKRTS. 1275L, &
BXERETEIMFAAOEFTHOLR (F) LB I2BFTOREE, Blast(X) EEKTLTHONZLDET S,
THIZEE X AR E DB EIZIE, last(X) = {X} THh 3.

DT7A4724 (Vo - ¢ X;vil 1I2MLT, last(X) CBTEZEE vioatn ) b, ZOMIEETEEL HHFE
TAHWGIZRY, COTAFLEERT S,

2)EEXEV7MLTHBLAFKEBIIFETATATAV - vi &; w2 LT, last(X) 1B THEHEE
ViDL, OMIERRITELHIFET2HEICRY, COTATLEERTS.

BHREIARANS—ATHELDEENBLEENTVERTHEL, LRLATATFLERFHREIZILY,
GOTO 7' 5 7 kBT, KBDOT A7 LOERI I ENZ, ZDEH)LKBRNT 47 LDHIHIE, LR D
KEORBHOGIRIzO%AE, ) LTHERAREZEM2RIECHRL, B LIEERALD LR %% (55050
F—iif U LERTEAIENMESNTVA [Lios]. LREFERTALTOKRE LML, LR EDH 1 X2
HA. BREOHEDIKERIE, CFGRABDOEMA —F I 2l XN TWA,. CFG OBIEI/PpSITHULE,
CHZSLTKRELMMISIZZO%, CFG RIS B TORBEIC22HE1213, FETHEALCHIEL, 5
FRVRATHAL TKREOL LW LR REERTAIENTEZ LV I FIEAEETL S,

KEDOHIETIHL LR RKi, ITRRLHHEBEOT LV TYXL (ZD 1) DFHE (a) PBUSEI N L DL »
TWAIEIiEE. HHEBOBL L ARFRIHHEBOTVT VXL (FD 1) OFHEE (b)) OHTTHS. T
T, At DEATFLIAERIZKITIAT 723 2 RDBTVTY X L%, Prolog DililEsuccii & HEHLT
P

succ (S0, LookAhead0, [sh,State] ,State,LookAhead,Action) :-
1r(S0,LookAheadO, [sh,State]),
lr(State,LookAhead,Action).

succ(S0,LookAhead0, [re,Rule0],State,LookAhead0,Action) :-
1r(S0,LookAhead0, [re,Rule0]),
rule(RuleQ,ProdList),
reverse(ProdList,RevProdList),
succl(RevProdList,SO,State,LoockAhead0,Action).

succl([NT],ToState,State,LA,Action) :-
goto(ToState,NT,State),




1r(State,LA,Action).

succl ([NT|NTs],ToState,State,LA,Action) :-
(goto(FromState,NT,ToState)
1r(FromState,NT, [sh,ToStatel)),
succl (NTs,FromState,State,LA,Action).

reverse(X,Y):-reversel (X, [],Y).
reversel([],Z2,2).
reversel ([X1Y],Y1,2) :- reversel(Y,[X|Y1],Z).

W3R succ NDEFIHAISE=F IR TN FNBENKE, REVCEMARLS, RENT /a2 52, £0
BIBALEATIRETEERIILTETTAE, BHEFIEDPLBAF IS ENTIRIEBT HIKE, ROERA
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h—o b Boniinid (fail THid), Y77 a v ZHIRTHI LIRS,

CCTCUTOEELXLTBELW. LREDELY PY—ZD2WTIX, 77 ¥ 3 »EBidikEE Ir(State, Lookahead,
Action) & LT, GOTO BRid ik goto(State, Nonterminal, ToState) & LTHONLOTH—F IR TV EHLD
&5, 772U Action 13, shj %6 [sh, j] DIERT, rej %6 [re, jl OEKTHABLDETH. 7588 rule
-3 CFGRAIDEFT 2515, B3 IRt DRADEDORT L EBOREFIL £ cons LA2L D
EEMT D, ki, 2200 LHICE X7 CFG @ 7 HE DA L T rule(1,L) £ ETTHUL, THL L
[s,%,7,2) PE S 1B (prolog TRRAXFTHISIRFTREMERTOT, EEFSX,.. Db hiliEFsyx,... 24
V5). B3R reverse (X 5D YA b DHBED) AP & ETFIMISETHIETHS. DL trs, #E
WOTNIT) XL (ZD2)IBRSIZRTODIILS

begin

LREPDTRTDT 773 2220 T, F- LGB A
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Act 122V T, succ(S,LA,Act,S1,LALActl) #f fail T
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ZOTEFIEERT S

end;
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