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[ Abstruct ]

This paper presents a new method of natural language processing in context using extended Lexical Functional
Grammar in which semantic constraints can be described.

natural language processing is overviewed.
Unification Grammar is also described.

In this paper, the importance of semantic constraints in
A new method to deal with semantic constraints in Lexical Entries of

In this method, semantic constraints on words refer to knowledge base and

change its data, so context can be formed in knowledge base. Finally, the implementation of this method on Prolog
is shown.
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LoBtOEVHFOBSIIT CKHEECEREUTLUE S,
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DTaro took a girl to the station.
TR DR E CENTITo 21

®@Taro took a bus to the station.
TREBEN AR S THRECITo R

@Taro took a girl by the hand.
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2. 2 LFG

LFGRBWTU. XORBRE U T, RS & Mk
HWED2ODLNLEZRET 3. BERHKER. XOREBED
AEERRU. MEHEELL. SUEREORE (Bt L Eo
8 (BiHE) 2HRT. BEEREREZ . TG
BB 28R U 728 00T 5 S aSEiiE R (
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S — NP VP

(fsubj)= ¢ 4=¢
@ tense)

VP—» V NP
=+ (4 obj)= ¢

NP—> (Dety N
t=t t=t

(1 MERIEFHT SHERFRERA

taro N (4 pred)="taro
(4 num)=singular
loves V (4 pred)="love<( 4 subj)( 4 obj)>'
(4 tense)=present
(4 subj num)=singular
(4 subj person)=third
the Det (4 spec)=the
girl N (4 pred)="girl'

(4 num)=singular

(M2 MBS 2S5EE]

XOEHFNC & > THETh ZEHEF L. Z2031%HRKE
2EYYTTVS. &L, agent (BHEE) . theme GI%)
. source (RBRL) . goal (&) REDZLTH B, FIzL
"love” & S FhElt

love (FiEDS. %)
CRBTEXZ0TCIRE22°50. E13IHUBEER. B
284N RIHET 32 &t 3, LF GTIRBMI. X
DOERBOEOINERENH D h 3N 2R R DHOREEEE
EEEEY. "love(subj, obj)’O & SIEL, ThEHWT

»Taro loves the girl”

subj obj
EWVSHM 3 Tlove(taro, girl)l EWS KB WEHE S,

L subj pred taro
[ num singular:l

person third

obj spec the
pred 'girl’ ]

num singular
pred ‘'love<(subj)(obj)>'
tense present

[F3 HAsFEHE C BIERE]
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TEBZEDRZWIERLITS, 2V,

MeEd 2BHENS 2BAL E0 L S5 RERIES 5D
NEREAOPREETES LT B,

ZUT. 1 20FROVT. YL BEEEBRRSE
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OBRECERKL . EUWBBERELRODORETNHRST
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HH " take” OIEEIEMEE & Zh i 3844

T 23 BB AOTREET. B35IWBBEHROT I
EEDBE. "take”ld TELTITL ELSEBKERD
rE 23 IBBRVPO TS T, E3BIBMEHOT
FIEOBEE. "take”ld TR TITLI LV EHRER
ol ]
T 2318 % 351 OBLaDMIchas-ak L S BIRKS
2184, "take”ld FlF X %1 LV IBHKERDY
DT "Taro took a girl to the station”& WS LM
2L 22l TERTITL (subj, obj, to obj)s &V
ESEROLOBINEXHES (H4)

(1) Taro took a girl to the station .
(obj) (to obj)
2

b) (to obj)
(3) Taro took a_girl by
(obj)

the hand .
(by obj)

(is-a? (obj) animal)
(is-a? (to obj) place)

(is-a? (obj) vehicle)
(is-a? (to obj) place)

(is-a? (obj) animal)
(or (has-a? (obj) (by obj))
(wear? (obj) (by obj)))

Other Constraints

"Take" Demons

(K4 BEHOHEEIck37105]

-~

Boh - REEHHELL. MEEMIEDobj, pred]&[io, obj,
pred]& VD I & HIEAN— AT
Mgiri”ABO TS TH 3]
Mstation”LIZFO TR TH S
EVSEBRBANOH TS (H5) .

Knowledge Base

[~ subj [pred 'taro’ ] T
_J/
pred 'tsureteiku(subj)(obj)(to obj)’
tense present
pcase

Functional Structure
[(EI5 sst» > oREyeAVEE—L]
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EREER
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raypo—i. 2% ViR EOKERRLERTET
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IEMEPEKILSh Rk E SWEITIh RN
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% B rXe5) Kb

saseru <== v, [pred] @ cause(subj,obj,xcomp),
[tense] @ present,
[vcase] @ shuushi_kei,
[xcomp, vcase] @ mizen_kei,
[obj] <=> [xcomp,subj],
[subj,pred] # isaCanimal).

sasery <== v, [pred] 8 enable(subj,obj2,xcomp),
[tense] @ present,
[vcase] @ shuushi_kei,
[xcomp, vcase] 8 mizen_kei,
[obj2] <=> [xcomp,subjl,
[subj,pred] # isaCanimal),
[obj2,pred] # isalanimal),
[xcomp,pred] # isa(voluntary_act).

saseru <== v, [pred]@experient(subj,obj,xcomp),
[tense] @ present,
[xcomp,subj] <=> [objl,
[xcomp,pred] # isa(voluntary_act).

% B THL) k2K

yoma  <== v, [pred] @ read(subj,obj),
[vcase] @ mizen_kei,
[subj,pred] # isaanimal),
[obj,pred] # isa(book).

% RS FTELVVL BILE

utukushii <= a, [pred] @ beautiful(subj).

T &

taro  <== n, [pred] @ taro.

“hanako <== n, [pred] @ hanako.

manga <== n, [pred] & commic,

[pred] # isaCbook).

1 RiE

ga <== p, [subj,pcase] 8 ga.
g <== p, [obj,pcase] @ ga.
wo <== p, [obj,pcase] & wo.
ni <== p, [obj2,pcase] & ni.
% SCKHE

yo <== final, [final] @ yo.

[B6 BARBXT 3FFEEOH]

3.2 xS AL
WG
Bhrxy  <--

FrFay (LR, ..., ## ),
Fhsav2 ( [RE21, ..., #%92j1) ,

FaFaYUn  CHlENL, ..., k] ) .

EVWHETERBRT I ELT S, BU. Bl E LBy
21 TH Y. PrologDgoal TRBEhTW3, Thadgo
althiciibh 3 head” & "sel {7 & 0 S £ — 17— F ld#node &
FhEZThOTFnodeDBBEEE LRI TR EHRI N TH S,
goal WERITEh 3, »3HMAFERESHIOT I 3EH
. 2TOFHIF I THBEODLDE UTHHN S,

P2 EVSFNL — Y IS OB L 21T > 25180
BETH 2, 3IEUTY A BEZORTWBREEWE. N
ABEZ SN TVE3DHOEUTES,

T3¢, BAFOMBRITEE.

s <-- sc([head := self]),
final([head := self]).
sc <-- np(fhead := selfD),
vp([head := self]).
sc <-- np([head := self]),
: sc(fhead := selfl).
sc <-- sc([[head, xcomp] := selfl),
vp([head :=self]).
vp <-- adv([head := self]),
) v([head := selfD).
vp <= adv([head := self]),
a([head := selfD).
np <= n([[head, X1 := self]),
p{[head := self, define(self,X)]).
n <-- sc([[head, xadjunct] := self,

gap(self, X),
controi([head], [self, XDD,
n(Chead := selfD).

LEUATE S,

FrVABAE E RERD 5723 2 & 2R THAREEHA
Tl REFBLAFTOERERRDBDT. RBFOH
PR SUEREE B D B ifREdef ine(sel f, X)W@EMH TH
%, define(self, X)& W Sgoal DPFUHUIZ K - T ZEHX
2. REFOMERSse I TETE T 3 0EMEICERLT 3
&, BROHFIZHhOEBXOR VB RV . EF. 279
DOREEHEEDXE VS B AFIOMEERIEBE—~LXh 3
&b,



gap/2idpred BAHBBHE T 2 3CEMED S BRI TV 3D
DORETEFETHY. TheHTEREMXOFZaY b
O—LEh BN EFEMERID TS, 2% 0.
TKEEBENRE B
BRITT 3. objBRITVWSDOTI OBy b I—)L
ThT.

pred &gl -
xadjunct [pred eat(subj, obj) _J
obj [pred
subj [pred taro
pcase ga ] i

&%,
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9. UGAODBINTAER DV TEN. ZhERBT 3
. BFREEEHBFRWERUEP ro 1l o glinea
INANT BHALRET S,

. 3.1 UGAO L 1!

BIRIAR P A7 Y TREL. 2F 0. BEFETUH—BRBR
RBbHh 3B CEMERPSET 20T BT R - LES
EstackC A TE X, HEFHSHENOREIOHFTY N
Bbhh RBRET. 2ORNERERMEBHT 20T %.

UGAO®D P Y 7TLNLOAEIE. EAHRITROLS
2%,

(1) ASEBSHIE (3) A
(2) I hiX. stackR N, XeFRTHFI
) &2 OREEOH I T BT h TOhIEBT. Eh
P ClE backtrack.
(3) BREAD S TOROAF XY L%EREND
B, ThEHIZUT. stackiciL.
(4) stack®HEADH TV 2 BHDR S OHBERE
BB RGhE (1) A
(5) dhUE. (B) Fhix (1)~
(6) stackDFETAD A7) 2 BHDIZ S OHWMFEHE
BHIZHEAU. stackDRNALREM]ME %,
(7)) (B) FRiX (1)~
Zhit. Prol o g LTEBICERTET.
jrarse([], [sCF,_,_)], KB).
jrarse([W | Rest], Stack, KB) :-
push(W, Stack, Stackl, KB,
pop(Stackl, Stack2),
Jjparse(Rest, Stack2, KB).

push(¥W, Stack, [Goal | Stackl, KB) :-

jdic(w, Cat, F, KB),

Goal =.. [Cat, F, _, _].

pop([Goal 1 Stack], NewStack) :-
arg(2, Stack), arg(3, NewStack), call(Goal).

pop(Stack, Stack).
ERF B, TTC jdic/RIFRIEE L TARNIBFETHY.
HRAHOPTHRIC 7 I AT 3 DREASESHEX
NTW3, stackicBFh 3752V LEEREOHIE. WK
FHERUSHEBAT 3 )ich 7Y AL T 5 35180
functor TRITT 3, stackicfL & 2125 1 5I¥LXabkE
WEAILU TBL . EFEEEHNEEAT 3 & &2, 2
L UTEERiDstackk bz U, B3 3IKIZEEHDsta
Ck&?g‘%o

3. 3.2 FEFEHPProlog @iayN4L

BRHEA W :
BEE <= hray, &L, ..., £
EVWSETROVEN. Zhid,
jdic(¥Eg, h5Y), MeEHEE, MBR—-2) -
ZHUFrosl, .., ZEF Y.
EVSEDOProl ogfinkaryn{inyd s,
&M, FhEhROBRaINLLT S,
L e BiHE oEs
locate([F | BE4]1, EitE)
Bt <= EHER2 OBES
control ([F | EiA411, [F | RiE42D
Eti ¥ HHRHt oiBse
locate([F | Ett&]1, X), freeze(X, HIFIRM)
HU. HEBAR—-2CBHERHHIRBO3IHKELVT
Ah 3. HHZHO3IHIEI28E 3.
2R U, locate/2itaEIE 2 B—{L 3 BFET.
YA BEDPRTVRIBARIE. FONZABRE S RELD
ZEMMEE BT 5, control 2bB—LT 3ibECH 5.
22T AEULRITHWIRVODI. freeze/2&8 Sk
HTHB. Thild. BEDOPrologitlAAAIBE CHEEH
TWEHBRETHY.
freeze(V, P)
BWERITEXh B L. BEPUIERVBERKILEhZOEE>TH
SFITXN 3, DV, EHVHSEKILYHh 2 F TlL. b8P
DOFRITEEEE NS, B—OOETE. XOWB WA RS
PREEREIL 7 7 B AT 30 TEORBETHBIREZF 2 v
P UTEOODHMTHBEE L VB, freeze/28 FHVIIE, L
REEHERILYh 203 %> TEKLBEB R F v ¥ T
2320, BBREBTE 3,
isa/3tE. AN —ZOFCTEED L THRBEET S0 E
ISWhEFrvITEEETCH S,




ZhazEV3E.
saseru <== v, [pred] @ cause(subj,obj,xcomp),
[tense] € present,
EObJ] <=> [xcomp,suhj],
[subj,pred] # isaanimal).
EWVWSEFTHA .
jdic(saseru, v, A, B) :-
%Lpred] @ cause(sub,obj,xcomp)D 2 VN £ &R
locate([A,pred], cause(subj,obj,xcomp),
¥tense] @ presentd 2 N 4 ISR
locate([A, tense], present),
¥Lobj] <=> [xcomp,subjld 2 )N £ ILEER
control{{A,obj], [A,xcomp,subjl),
¥Lsubj,pred] ¥ isaanimal)D 1IN £ LEER
locate([A,subj,pred], C),
freeze(C, isa(B,animal,C)).
EarnfEhis,

3. 3.3 HEENEHAOProl ogin@ayNAg
L ‘

AR R R
ﬁ <=- ?1) %2; . .
WHETEVRS, Thid.
?n(FO, [?n'ln'-’?‘l | Stack],[ﬁ | Stack]) -
FnoE—{LITBT SHl%,

.\ P

F2oHE—LBT 5 H#9,
FIoHE—LIBIY 3 H¥.
OFRAINANT B, FIZUWE.

np <-- n([Chead, X] := selfl),
p{[head := self, define(self,X)1).
VS RSB
pCA, [n(B,_,_) | Stackl, [np(C,_, ) | Stack]) :-
C = A,
define(a, X),
[C, X] :=B.

EaAYNA4NEND, ZOPrologHidAy F#BlE. T
stack LIZHIBFpEH V. FOTRAFnBHHIE. RKboiz
ZianpeiED) EVD L ERBLTW3, TOBAIH
REREZURRT ¢ BBV CHY. THiEH - &84
AAOZhEhORIERIERERA, B, CE Uk &R, AL
CRBE—bU. ADSIEBRERIEL . COZOXIEMERE
HETZELBRE—LE L] EVDIZERBRUTVS,
534, RPECRIESRBITRITOC DB BB, %
g8 13backtrackic &k > THAE LTS,
TRKEBBBEEFER S L VWHXEAET 5 &, stack®D
REEIE 7D & S5 RED > T <, stackDthdfunctorBlL

BB 721 5 Y Ty SIKIXEDH 7Y BRT BEEH
BTH%,

B tope stack —vend
KHB [n(Fo,_, )]
H [oCEl,_, ),n(¥0,_, )]
Fl&F2% Bi—{k
[np(F2,_, )]
a
% [n(F3,_,_),np(F2,_, )]
%2 [oC#4, _, ),n(#8,_, ),mp(F2,_, )]
Fa&F3%8i—{L
EnpCF5, _, ), np(F2, _, )]
#2x | [v(F6_, ),nn(F5,_, ),np(F2,_, )]
H
[VP@@,_,_),np(ﬁ;_,_),np(l‘?_,-)]
F6&F5% B—{k
Csc(f?,_, ),np(#2,_, )]
FrEF2ei—qt
[sc(F8,_, )]
l o9 ] [V(ng_’_)’sc(F8:_9_)]

FOLF8% B—{k
[sc(F10,_, )1

[s(F10,_, )]

[H7 #@rhos tack]

3.3.4 7L—2LDPrologltkdEB

TJL—4L%PrologTHRHET B, assert/1&retr
act/12HVSOBRMBITH 218, assertic k> TEEFEh S
DUEBKILE N BT TH Y. EEHOREDreezed h
RS 3HEREEhhTUE 5. k. backtrac
KRR E R TRWFRW T & REZ S &, Ordered B
inary Tree® {89 %2Prol o gOEREUTERET ST
WUz, BFERBEFRLEMUKU, F158cTIL—A
PRIEELHFIIERUR,

HREEIC L Ejdic/ARa—NT BB, E45|¥ETL—
LRRTEMCESKILT 5. 3. 3. 1 TRELDKZ. 2O



ERIERMFHIRHOE 15IBE L ThzTh 3,
XEBITT 3 oh T, BRHET SN TL—AR
BHINTHL,

3. 3. 5 EITHR

BISC TREBMSREE SRR & TREEDBREE TR
ORFTEREE8ILRY. [1 THEhPBRERETS
3, HTHEhEDOW 1 OBERLE L. ZTOMOKED
RV DEESRIOBIRERL TV 5. REF (KW
NOKEN (HVFER) 1. BLEROBIRY. EREEOLO
BANOEHRGEFID >HADNEOHERL TS, HIEH
EOHOpredBIEELL. BHRATHFIC & > THhOBEERE OB
1§iﬁ%ﬂ§EJ§‘~:Kllffﬁiffttiso °

IS DRHTEROMEEEE OPOpred BHENRR D, =
27 Y ADERVBRREN TV S,

"taro ga otouto wo shingaku saseta"

[pred  cause(subj ,ob] xcomp)
vcase shuushi_key

tanse past /
subj [pred GEE®)

| pcase ga
obj [pred &
| pcase wo
xcomp| pred enter_school(subj)

vcase mizen_kei
| subj [pred

ontrol

“taro ga otouto ni shingaku saseta”

_pred enable(subpj,obj2,xcqmp)
shuushi_lé\
tanse past

vcase

subj
| pcase ga

obj2 [;

xcomp SRS
vcase mizen_kei ontrol
| subj [pred <<———

[F8 m@HrER]

4. &9

B—{3GETCHBLF G2, K@ s ORBRIE TR 2
ESRIIRT BT & T BRI EL URBITRITS ANER
EUTzo

FHROHELUTE. ROEHEF>Hh S,

(1) B3 MEEMBOL NIV BOWEFHR B~
L VSH—URREA TR ZEBTES,

(2) BLEOMTHEWZM IS SHBRHEVT. X0
BEHRAEARILT 32 LM TE 3,

(3) 3FHRET 2HFNL. FOFHHEAN— A0S
TROBERR 7 VAT 20T BB 31 EHEE
Xh3,

5. SHRORE

BETHO T 2EHEYRIEIL.

TEFRARTS %

AR E R >T%
Lo RO ETHFDEFRRLO THENEWIET
Hok, UHL. FEFANHERO & > REMRRERED &5
WeBE. EHRRERSERCEI RS, $REXOBTER
EHERN—AEGU OUREET T 2 EBEH R RO
ERH50. Co¥attoME [6]1, [7] ihid7
L—ABIRECEE U TU . BT 3008EECR#CR
3. LU MR R 9 372D # Tl h VW R
THY. SROWERED ZLENS S,
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