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HELLEPHEF L. XEEDLOBICRAESREHND
HELTHOEAMOEFVEEZL LD, BHKR -T2
(BEBEL) BHOEEE E D ofiic @iz Ed
5TFiC) MULBMEXERITL TV E, XoKk2HS
Mo el lT, BRUCKEMRITADOR LEicE S
NV 2T LANERTHELEDLIEHSTHS.

BEDOR LT v 7RITY 257 L0tcit, FTHd
ENOEHERCT—E -V VS E2KTL, 20
% Bohic (L) MIFAELEZBBTLEDLS
TiIEBRERTSORELET IV Y. LbL, KBX
ThRRBE I, WERHSECRBRT, PHITRIT
RREHEL, Tho%s 433 v 7 it WHRAICHH
B3bDREELSho .

BUP i3, #FAT7 v FR—~DEFY 2 7 AT
550, HMicRNTIE, MBEHFLAT Y FPET
2784, 2FTHR~NE goal HENLT, oy ¥
YRTFAET->TEY, i, EOSTAHRERT
TENFRETH S, EABRE DI BUP 23R L
7c BUP-XG® Ci3, Zo¥ELEMhL, goal Mz
REBUELT, EARMBICHELRE v 7 2 EB
LT3,

AMFE T, BUP-XG B B3B3R2 v I N v T
Lo isERE LTAVOhTWAC LERL, #
FAT 9 PR—ZOBREERITV X7 4 TRRET
H5LBbhTV, EOSTAEREHTHEBEHE
R L7c. ¢h*%* BUP-UTI (BUP Using Top-down
Information) & X.$s. A} T2, ¢ @ BUP-UTI
L&D, HbAT o 7PHTYRF L LT, BiTABIC
ETFTIRHRANE A F 2 v 7 ic8Z 4 T & Hsargic
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RBZERRT. &k, ThZEECALT, HRELA
REBRNTETOCLMNTEE T LERT.
AB®/XTH, £9 2% T, BUP-UTI o &% 73
¥ BUP-XG offEER~3 & & bic, BUP-UTI 0
EAFECHNAT 2. 3FTII, 1870 H K ERIT
YRAFLERIRDY, by LY vistERsEKRIIC
EDESILEHCABVONED, ¥, BIFTthELD
BEDEIED > T DERRS. /2, 4ET
i, +y 78y Y EEROBNEEL Ui o %
AL, BUP-UTIZ2HW3Z Licky, #EKDOK 4
Ty TR Y 2T AlcH, BECIEXCRRI SRR
BUHTE, 2RI XORITETD C LML &
%RT.

2. BUP-UTI oXF&RE

BUP-XG i3, ZABWE%: BUP LTEBLES
DTH3. Ok, XHEOERERicbTEEEL
7ebD (XGS) 2HNTWVWS. XETIZ, Fy &Y
YRBRORNERBETIREBL 1L 5, BUP-XG i
B}E24 97 OEBEEB XU, XHLERER XGS
OV THHIc B3 & & bic, BUP-UTI ok
FEEHME T 3. 725, BUP-XG 0z it 4)
ZERLUTWIIE &0,

2.1 BUP-XG [LHBIFBERXY vy ORAEK

Prolog FCEABREY v 74 v YEFTS
HiEE LT, XG (extraposition grammar)?3id 2.
COFETR, EABREERDY, X2 v /%2R
WTW5. KbaT vy HEEREX—-2icT 5 BUP-XG
T, CORZ 9 I7%2ERT B0, BT 2 LD
iZ, goal HiZH 7z BUP o#EMARIALTY
3. AHiTRR, ZDR4% v 7 DERBEICONTHEIC
AT 5.

BUP-XG TiZ, 2% v/ OREEHEEKTEL,
ENRBETIES T T Y IKRAZHELTH C
ET, R2 v 72ERLTVWS. AT, TOXEH
A()w LT, (2)okdic2EHEMNMLI-bD
REZD. (2)DEXENFT V) IAMEI Nl 28K
42)978&)D>b, £OEMIT, ZOXENITT
Y OBITEDERETDRAE v (ANRE v 2)
2FEL, BEOERZ, BITSKT LIHETORE »
7 (Bh=zv7) 2%KT.

s—np, Vp. (1)
s(X0, X2)—np(X0, X1), vp(X1, X2). (2)
(2)RF3YRV—ZiLEDRD (3)icEH#I N,

Nov. 1988

EREO#EITIZ(3) 0 BUP fi2FWTITS. (3)%H
W T,

np(G,[ 1,1, X0, X1, XR)— {s(G)},

goal_x(vp,[ 1, X1, X2),

s(G,[ 1.1, X0,X2, XR). (3)
np OERHRITEE, X0, X1 2 292 ODRE
BEINE. ZUT, np DHAREZ v 2 X188, &
DODXEATITY vp DANRAE v 7icESH, vp D
BT BRI T2&, X2 RFLWVWRE v BMEXQ
5. TOH®, np DANIR% v X0, vp DHFIZ 2
w7 X2H2ZhZENsDANIRE v 7, HHX%Z w2
L LTHRITERD 5.

ZZTCHEELEVWOR, np oAR2 v 7 X1 %
vp DANRE v 7 KZBHETHATHS. TD vp K
MTBEANRE v X143, np T LACKERES
NtEHTHD, goal HIEHWT vp EBINT 5K
ic, goal MIOFF 4+ CHFSE I EXHEATITY
¥Timbd (E1B8K). chid, np bSB LI
B (REo7) B, XEATTY vp 28T, RICH
BHXINBXHEANFTIET, Py PEY VRN
BLEEBRLTWR. TDOREv7 (FyFED Y
7518 OWMNEKBET S A h=X4s, BUP-UTI
DOEAFHEI>TVSE. KETI, TOEXFEEIC
DOTHELLIARRS.

2.2 BUP-UTI oxXRE

HI T2, BUP-XG kKB B22% v 7 OERHKIC
SWTH~I. BUP-XG T3, EMEMALTRAE
A&y 7 OREEZZHEL TS, ZO8, &EXHES
FTV i ULTAT, HAxa s BEEL, $3X
EAFTVOHARE v 23, XERRIGOEDOIHE
7T Y OBEBRCHEIXENTTYIDODANRE v 7iC
ioTW3. 2L T, COANRZ » 7 i3, goal
PRAVCTERTZ2EICED, Py FE Y vIgHERE
LT RICHESXINIHESTFTY I TEDS.

PEoks>uER (2 v2) OFRELCETS

goal(G, A, X, Z):-

dict(C, A1, X, Y),

Link=.. [C,G], call (Link),

P=..[C,G AL AA [ ][ ][] Y.Z], call(P),

A=AA. (4)

goal_x (G, A, XI,XO, X, Z):-

dict (C,A1,X,Y),

Link=.. [C, G], call(Link),

P=..[C,G, A1, AA, X], XI,X00,Y, 7], call(P),

A=AA,XO=XO00. (5)
® 1 BUP-UTI ickt} % goal £
Fig. 1 Goal clause in BUP-UTL
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EBNS, RE v 7 DEBRICAVE2ERE L v 7F
v ViCHERETT 1o D OEK (C oERELIR, TI
(Top-down Information) FIZE¥ & X&) & LTHRA
L, COEMTHESREE,SAHIC (EMSTi0) WY
TET, PEROBOIEITY AT LAORBEEFRIC LI
oHt BUP-UTI TH 5.

ti#, BUP-UTI T i3, BUP-XG & [@fkic, 0%
ERERE LT XGS () ZFML, ¥, b7
vaL—24icit BUPXG F 5 v AL —2% ($R)
ZRNTVAS.

PIFTIR, 2o BUP-UTI o#AEREIcD WTHE
~B.

BUP-UTI T, BIffic;R L7 (1)—=(3)D LS
i, 2—¥H XGS TR L e #kid, BUP-XG |
5v AL —4Kkh BUP fiicE#mIns. €L
T, #h o1 D goal it EbicH LT v TH
Y 2 7 4 E UTHENETS. 22T, &5
‘goal’ i3, by 7Y Y IBRERAVIZOTERTET
5 goal i TH b, —F, Wi ‘goal x’ 3, +tv 7
& v IsERARITICAOS goal MiTH5.

WATIZ, kDK S 1 goal MOFUHLIREVEEE
3.

2 -goal (s, A, [she, smiled], [ 1)

coT —DEFICLD, (H)OERTF 4 BETIN
3. (4)0#F 4 TR, ANMXOEHOBEORE
XA2fF GRE ‘dict)), ZOHEOES 7T Y &N
v F& 3% BUP fizEIRT 5. 4084, LHOH
#E ‘she’ OHBFIXOKR, TOXHEATTITHS
np ¥~y F&9 5 BUP fi(8)%%RT 5. £LT,
ZOHF 4 OEFTIKEBNT, XBEHFTY vp ZRD
T—nd LTRIFRETS (goal_x (vp, [ ], X1, X2)).
zhid, ANXOBD OWHMcH LT, XEATTY
vp OEABELET BRI TIEEVS FHI%EL, goal Hi
2EULT, ZOFH (XEAFTVE vp) by T
O RHELTHAC EBENETS. X5 goal fi
DT 4 CROBELRES &L, TOXEITTY
%~y FET 5 BUP fi2%EiRT 5 T & THRITHHE
. 2ok Sic BUP {3, #iRcH b 47 v TICHT
EFT->T0BbBFTIREL, BAKOLEED SHTZE
B, EThoBIHERERAOCT, RiITKBE&EXE
HFTVIRDVWTFRAEL, 20FHE L » 7F O v
KAWBZ Ltk » THRIFEED TV 5.

Lizhs->T, @ BUP OBttt xAp L, Rk
@ goal WMiZEEL, TI BERT*EALT (R1&

BUP ZRIF VA7 4 LTO oy 7Y vy UBBROHBIEOVT 1045

2 BUP-UTI icki} 3 E#EOHN
Fig. 2 Flow of information in BUP-UTL

), B@E bt 789 Y icHTT EEEZLS. 2.1
TR~ kdi, HEXHEAFT)EBITLTEDS
hi-H@hs, RicHEETaXErTTVic (b
5F~) Eb20I3, M10ORE ‘goal x* KBWVT,
BROXEN 7T Y5 b AJ TI BEH XI
8, ROBIEEZHE X L TFOHEINZBECOA
HTIAERICSHEI N Eickd (148 ) v 74k
oEFER). B2ic, XERA M-H,G. @R
h, HETEAEETAEROBTHBERIIL, G2 —
W& UTRFZ1T S BOEROMNEZRT. Licki-
T, BUP.UTL icxid3 b v 740 VIERIZ, by
Iy v EVHRELSARBET LI, XEL
TWAXERNFTY (L) o, XKEIhTHSEXH
H7TY (F) ~EBEHicHhs DI TEL, goal
MTHECHEINEZXEATTY (G) D, FEFES
hZBMEOL~V (GEHEALTIHAADOERT—
ZTF) oXEAFT) (ClicgT-RicEDS. £h
Mo, kD goal HOFUHLE TR, HAAKRMNKE
AT vy 7RBRETAEEDICT L EicEDS. ZL
T, RO goal WHFUHINS L, BURKIADE
BT—BTOXHATFTI~NE—RRRNE T E2#H
DiRT.

BAEDE b LT v PRIV 27 40hiciE, by 7
Fo v EERERIMCFIAL TV d00H5. h
5& BUP-UTI 3, UTDATRNS.

1) #3E LINGOLVRB# X kic 81 5 BEEIHH V18
EDXHic, RbaTy FBHERIEGTERNT—
B — v IEKT UIc, SR UIC#ITAR L%
EdSFictE@ZH T 0 LRz, BUP-UTI
T3, MITAEERT3BBTE 431 v 71tk
HELLOTRRMT CEMNTES.

2) B#gxX¥®ol1om2s 5 X (LR B#EXH ; LR-
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attributed grammar) Ti%, LR #X#EHro81%
TREMICHER (BY) 2HL, BHHEELT2
ZENEERTHS. Lhl, 207 5ATHR, #
wEYE (E»OT~MRXOhIEE) ORI
UToRGBBEINTHAS.
BXRITER 0T~ ToRE BT, #AW
IS T _RTOXERAICH U T B M 1
DILRETEATE
ZOXRMIcED, UTDL S 53ERAEESTL X
ERZD7 5 RICRALI.
A—X,B,X. A-X,B,Y.
with| B= | A+1 with] B= | A+2
(zzT, with PBIZESHER, |BIX B
DOiEFEEERT.)
135, BolakEe, {IB=1A+1, |B
=1A+2 O2ED OHERANH D, HE1DIC
BETEUOLLTHSW.
LB SHOMEL S I, HRBiTIL
#i3dhT, LR BHESETR, ROoNBEIiC
UL ESHSTAOER (BY) ZRATERL.
zhicst U, BUP-UTI Cid, s FANTH
HELTERDOBDZELERTES.
2.3 XGS & &Y BUPXG FSvRL—%
BUP-XG it ¥ i 3 HiE & 1 7o HEEERBER XGS
CEARLAXHER, BUPXG bS5y aL—2ick)d
BUP fiiicE#shs. 20K, LTI by 74
Y URERESZOET oD O (TI BER) %+
5 VAV—2 BEBRNIAMTS. Licdi-T, BF
2—HFREDEBIOVTRICT ZHERIS. UL
L, 2—9HEEERERELILVCEEHS. 20
feic, XGS T, XEHRlodic TI AEHER
RERTEZ2LIIE-TWS. B33, XGS TO

s, [X0,X1] ==> s,[X0,X11,(and],ss[X0,X1].
53]
$2(G,[1,1,X0,X1,XR) --> {s(G)},
[and],
goal _x(ss,[1,X0,X1),
$;(G,[1,1,X0,X1,XR).

38 BUPXG }5 YR L — 2 itk 3EHH (RhoD
XEAFTY s BRFL, EELPTEOD
B2 b0T, EROMBTIKIAVLNL
W)

Fig. 3 An example of rule translation by BUP-XG

translator.

Nov. 1988

ZoRBPE L UERERTH 5 (T ORI, X
‘and’ THAEHS hcBaKiE, ZoERIh2
Xicdd 2 ¥ » v 7RAELTROINERELRNT &%
sERT 570D BUP-XG O EBAITHBY).
R3mdbhd kS5ic, XGS oiddickits Xk
7T YoBEEDOL IHND 2 O0EHK, TI HER
L LT BUP ficzokIfMmahns.

3. BUP-UTI 2B\ /-l = BAERITY
TN

®4icRT XGS TR U BHETAXEEER
W, THEFRFBEANT-72. 1 WS ERFLTA
&5, BRTRXEEL OBARREIESEMBOITD.
M4 oXHEEROS &, BKACIE S ofgirkz
B39 Z0RITERE CHREZEEXE DL S ich
3. CoOEROMNERIAL, CORKERTYRT
AT, Tl AERERERAOEKERDOR L v 7
ELTHOTRIFEET->TW5. Tibb, RERT

Xes) —-> HEEEC . XS .
X(S)IX0, X11 ==> ¥REE(vp) ,
{interp((v, t),Vp, X0, S, X1)} .
BT IX0, X11 ==> ZFN , BiFEe) |
{interp((n,v),P:N. X0, X1} .
%3, )
BB, _, 1, X0, X1, XR) =-> {X (G},
goal.x(X, S, X1, X2),
(G, S, 1, X0, X2, XR). e
NEE (G, Vp, 1, X0, X0, XR) —> (X (@)},
{interp((v, 1), Vp, X0, S, X1)},

(G, S, I, X0, X1, XR). (92)
&G, N, 1, X0, X0, XRy —> (HREHFEIG1,

aoal(Mm P),

{interp((n, v), P:N, X0, o X1)},

PRETH (G, _ 1, X0, X1, XR), (g3)

4 MBS A ARTEMITASCE

Fig. 4 Small Japanese grammar.

5 BUP-UTI AW Firoith
Fig. 5 Analysis process.in_ BUP-UTIL
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ERIT LI RERBITRRER X ICR 2 v 7icfimLT
XEKDOFR (BF) eHl, BE (BFR) SBEHLE
BICEDRZ v 7 EHFOBKERAVTREDOXOE
HERELTWS. /4, TI AEBE&BERGOE
WEMBOA 2 v 7 E LTRHWAZ &ET, BEAZBiHL
T—RICKDI2EE3 N3 THROZFIEXEOER]
ZUWWICEBRTIENTEE. 2o [HYZOIEXR
ZOFEA) OFBHECBAL TR, XA 8) 2BRLT
L.

UTF, £8o BUP-UTI oETBEERBC ET,
Rikmicz 2 » 7FBROKNERD, by FFY VI
EROFOEEDOL S KFRAT 2 0%EHHT 2. B
i3,

?-goal (L, A, [{EF, 2, #&, ~, fi-%1[ 1.
DOFEUH L THE 3.

(1) goal Hi(4)ZHWT, BFIDOHE MEF] ©
BB XETV, TOXEAFITY [LEH] *
~y FIRSDOHERRIEBIRT 3.

(2) ¥R (g3 2@HATE. ZoHEF1icH
W, goal(BhdH, P) AU HT. -2 hid
Ml °e3hd3.

(3) BB a2 5 A interp 2ETT 3.
MTEFR] o®%E (X: fEF) 2AN TI AZEHK
X0 (RAER LD ofBIRMAML X1 1K
R

(4) ERVOBF KT T5. X1 i3 [X: 1k
Fl B4V FIHRTH3.

(5) XA 1) 28AT 5. TOXEF4iCE
WT, goal x(X, S, [X: LF], X2) 2
Hd.

(6) ROBEDEHES XX TS. BT, (1)~ (5)
LEROBITERDE L, £ DR, goal_x
G S, [~ %8, X:fEF] X2) 2y
W

(7)) ROBGE [fro7c) OFESEXZETS. 2L
T, TOXHEATF Y [BEFEI 2~y FicdD
XEHANEBRTS. COBET, X220
WEE LT, [~ 28, X:TBF] &0 5tk
qhs, TRE 2~y FIC b DOXHEHRBIETH
vy FEY ViKbb TETHY, Bl EHE
REBLICFHTELC EE2FERLTELL.

U (8) XHE#AI (g2) 2@HT 5.

(9) BMEEMRIT S0/ 5 4 interp %2 KfT9 5. [17

-] O&BE (Vp) EAN TI HEX X0

BUP %Y X746 LTOD by 78y vIIHOFBEIZONT 1047

([~ 28, X: fEF]D) 2R O TRKERTE
5. LT, WBIRR
({T-7, (TAE:TEF BE: 28,1
Z2SIET (X1wid [ ] 031 v &N 3B).
(10) (F7 vRL =ik bfIMENk) BIERE
HEFE->TSHBRAEEDLSVD [X] Tk
MY, BEHICE vy 7L <rd [X] OFUH
LEOEBRAETEN->TE, BIFSKTT
5. LT, BAEERELT,
A=({T-1c, (TAE: TEF BE: ¥8,),1)
%H85.

P Etofi» ook Sic, BUP-UTI £H013
&, [BEIELT(T-7c] BBOOL-BKT, B
RO T L, @Xied 7 2R sBoNhaC
sieEELTRE LW ((9)8R). BUP-UTI A0
DBREE, MBER AT v 7RBITV X7 42H N5
B&LT, BTEEMBELY, Lok nflArE
NEAMPIDONTII4ETIRRS.

4. BUP-UTI 2z AWV # X8, BHNFx
vy

AETIE, KO PFLT v 7T 2 7 4 BUP
&, BUP-UTI 535X, BHENF z v 7 0OE
THEZHEB TS LT, ZOETOL4 I v 7 DEND
W Shpic L, BUP-UTI 0F$#ERT. 515, #
X F =z v 7 DFIE LT, FEELHFOWSDF =
v 7 %2RY LS 5.

4.1 WMXBFz s

(i) #tko BUP o4

#3koD BUP i3, TitRd &5 BEXEHRERN
TF=zv 7%1TD.

s(S_A)—np(NP_A), vp(VP_A),

{concord(NP_A, VP_A)}. (6)
vp(V_A)—v(V_A),
that_clause(THAT_A). (7)

v (B5) OEBBEORBEBITRENTHBA
B BcET AR (V_A) 3, SGEREN(T)Z RV
TRE vp DEIME CHEDYD, TOMKE(6)T, np
DAFF - Buc BT 2144 (NP_A) & ORI THISDF =
v 7 3REE ‘concord” ZHWLVTITLIB. Thid,
ISDF = v 785, (6)D vp ORHTHT $ TRES
BLEEEKRT S (R6BR).

(i) BUP-UTI oig4s

BUP-UTI 2f05 &, RiRT & 5 18 3CHEMRAY
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MEE ‘concord’ £X&Fxv2

NP VP

AN

knows that .......

6 ftko BUP itkid 3i8@oih
Fig. 6 Analysis process of concord phenomena in
conventional bottom-up parser.

TFxy 7 2fTOTENTES.
s(S_A)[ X0, X1]=)
np(NP_A), vp(VP_A)[[NP_A|X0], X1].
(8)
vp(V_A)IINP_A|X0], X0]=)
v(V_A), {concord (NP_A, V_A)},
that_clause (THAT_A). (9)
BUP-UTI T3, (8)DXHMRAIT, np DAFF -
Hot® (NP_A) & TI AERicMAmLT vp it
L, #hZ2RVT(9)DXERAIGT, v OAR - ¥
oEE (V_A) toBDFEDOF = v 7 ZEHDIITS
cEpcxsd (AT2R).
ZoflIhobh B X i, Eko BUP T3, vp
DTN D F THIEDF = » 7 BBEI NS Dicxt

NP Ve

AN

knows
7 BUP-UTI ik 3i#oth
Fig. 7 Analysis process of concord phenomena in
BUP-UTI.

V 38 concord’ kXdfzv2

Nov. 1988

L, BUP-UTI o&icid, vp OB, v BEA
1cBEBET, bbb, F= v/ RLERFEEMESD
OTERIFESDF = v 2 TR S. TOENVIE, vp
MEMTEEORSIIE, XIFEBBEIE STV,
vp BT AKELBES b DB4 (BFROBMNEE
LULTRERMG), that fifs &, JUGEWL & 5 S#ED
b0 BEA) IKid, TOIEXEIEEFROF = v
IHBEINDICLICKIHBIA PRIKELLS.
X 1, 2 %, 30 BUP & BUP-UTI %AW T
BT LIckRo, BITcE L CHEBLUREI 2 h
T MERE D TICORT.
1. I opens the door with a key.

2. I opens not only the door but also the window.

| BUP |BUP-UTI|

1| 450(8)| 100(2)

2| 600(8) 116(2)

(B, Quintus-Prolog 1 v 2 7Y 2 T,
CHAERIE 13 T - 7. %k o BUP &
BUP-UTICiZ, (6), (7)<(8), (9)D
£2ic, s, vp BT B BRI T RIS
3. BlOPORFIFBF S I ¥E
¥, RITESMOBAIE msec THB.)

ZDENPD, HEDF = v 7 DRFTDEAI V7D
&gk 3, #%ko BUP & BUP-UTI o @iicE
TEREOEIEOATHAS. T, #KD BUP
TR, BRAOICHETEHINENS L, RITRR
MHYINT 3 0icst L, BUP-UTI TitizL AEED S
BN EicERLTIELL. Thi3, #3%ko BUP o
Bakld, BREAOR%KT TRITEED IV EIEXE
HiEERERHETE I o L, BUP-UTI oig
Bicid, FED T LBIFD ‘opens’ L HEF & L1
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