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FEVEBERESCER O ZERRBE T O ESRS D u~T

WMk MT 76 B % B ( Tetsuro NISHING )

Beg : SEuEEESTEE (LFG ) i1, éﬂnmwﬁi&ﬁﬂ?%twu,hmmua
Bresnan o L - CHEAXNIEERBOAFLTHS. BT, LFG k- THERINS
SEOVIAN, P Ic&FThzc 2T, 2hid, SERCHT 3 ARREEN OR

EThs. TEHOAPRROZBE» 5K2. 7 LG 2RIEABUIGEL L TR

BT3. 2L CRBERBH SR>V THE SN TV S HRANEEREL, LG @A+ 3.

1. ZUBHIS

SRR 1950 &L Chomsky [1] ucto-zrwaam-cuﬂe A EEESRL
HBARSEESR o, ZRFNMIMCFERBL CE . Chonsky DEHASEHR THBE
FosOkiBs (2] 1k, BBEESTES LD ICRWNTTEES2ERLTLES>OT, A
MOSEEROEF NV E LCREAHETES LS5 BN & - 1. B, Gazdar 57
—L A (GPSG ) ZIRWEL (4], HASEOSCAR SR EH A TIRTE 3
EERLCTCHSE, 20oHHI—-BHEF->Tw3 [5].

ZDE5BRECHENT, BEREDOSEFE Bresnank H HEHZE O Kaplan &,
YR EBHELEEL T, BOMBEEE (LFG) 2®AL, BHEER AV 3o CEE
EOBAMSRECTEBHMEE5RT [6]. ¥ 51 Kaplan 51 [6] 50T, LFG S
ERT 3 ESBEIXRKESETCH»3 L ERLE. UL (6] X, 20OEHEOEIEL »
BEzohTuwizhotzU, 2 0HOBEED, SEbL WREWCE IV T3 & ot
» Gazdar Bz koTmENS [5]. |

AR TR IOEBRCBY 3 KBRRMEEHL, DT X>38E25x23%. T LFG
BERTZEEOY SR, FREHSEABBSEOL S NP ETS. | 20HH
BRODESBZ2HoORE-ITITS. (1) LFG ¥RIEFEABH L (3] thsz e
R, () BBERBHCECEL B ATV SRS LFG AT 5.

CWCES R, WIREEER, 2087082y a vIcERB Y3
SR XOHRL EXETH Y, R, AV N TOAFHERCEET T « 2 FITHRILL
BRSNTERETHS. RSERRM ST, BRI O EIC DB RS,
»3HMRELTEE TS (3],
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2. EUOHEESOE

a8 MRESHS [6] ( Lexical Functional Grammars, AT LFG LBEF. )icHBunTid,

c ¥ ( constituent structure ) & f H% ( functional structure ) &3 225D
BEZ2HVT, XBEWCEBEXOREG2ERT 3. c B8, B3 BERDRY
DOEBHSY U 2RR I AMETHY, f BER, Fo BT 3 EMEOBRE2E
R42H2@O) X MEETHS.

LFG 12, c EBAloESE, BWEBY XM EYIERE NS . ¢ BEEHANT, SR
BHRE 7o vavic, f BEIClT3% (FY7U—MeBENh3 ) BSHBELE
BELCnS. 21, BECEEKS, Y 7L— M SRASATOS. B 2.1 oMy
732 LFG oflz57.

a: DET, (1 SPEC)=A

(1 NUM)=SG
girl: N, (1 NUM)=SG

(1 PRED)="GIRL'

SE-> NP VP
(1 SlBI=¢ P=d

NP> DET N handed: V, (1 TENSE)=PAST
T=L T (1 PRED)
» ="HAND <(1 SUBJ) (™ OBJ) (1 OBJ2)>’
W v NP NP

the: DET, (1 SPEC)=THE
t=l (1 OBJ)=4 (1 0BJ2)=4 baby: N, (T NUM)=SG
(T PRED)="BABY'
toy: N, (1 NUM)=SG

(1 PRED)="TOY'

(@) C WEsinl

B 2.1. LFG o4l [6] () BNFEHY 2 b

c o, IFG o E®2i7>. B 2.1 @ SE, NP, VP %2 kMid e 5 L WY, a,
girl, handed %2 B8 232, F 1o, SPEC, NUM, PRED %2 #8844 &\, A, SG, PAST
SpEEL VS, ¥ 52, 'GIRL', 'HANDC(P SUBJ) (P 0BD) (T 0BJ2)>' % ' THIh

REEZERERE V. o, N, L 2A2EREVS ( 20BEREIKRR ).
¥, ARCRIBROLDIC, AXEH M, Y ORAZ2EBLTWS.

w% 2.1 WETE, UTOX>CERMCERTS.

1) a 2HEEZLTBLE, (T a), (U 2) BZNThIERTTHS.

@) d 25FF, a 2WEZETILEE, (P d, (U I, da) REAFNBREFTH
%, |

3) LegRBxh-b0O0AY, ERTTHS. .
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di, d2 IR F IR ASEHETS. d; =dez FHWE diede BEFOR2AR
47 1 OFyZh—brv> (BREOLDI, BEOF Y7L MoonTd, KET
L EBTS ). | |

d 2HTFTFEREARER, s 205 LQIERBRETELS, d=s BB3HO
R22A7 1L OFYTU—bEVS, 847 11 OF YT L—bD35, fHic
(1t a)=s B3KOK (a BHEAERL ) %2, BOHBET Y L—-bEW.

E#E 2.2 FBOBEESGA ( Lexical Functional Grammar,LFG ) &ix, BT 3%H 2
3 SHEMG=(C, W, R, L, SE) @z t2u15.
(1) CBMEHES»w >0EE, VIIBEENES, R B c HEHNORS, L BFBVWHE

YRM2ET. 3k, SEEC X, X2EIT XS > TH3. '
2) R © ¢ WESAIROEEL TS,

Xo 2 X1 X2 ... %n
Ei E2 ... En

EELV,X€C, 1sisndl, ®E,15is0B%471 121 11 OoFV
FU—-bOEGETS.

3) L w%&bwlﬁabi?kwﬁ%b-cm%.
v ¢+ X, E

kEL, vel, XgC &L, E ?i%b\lﬁﬁﬂ??J?”l/*‘i*O%ﬁ‘t?‘%. n

c MG, c BEESANC Lo TERENIcRE, BLHER2BATZ ZIcLYESHN

3. 2.1 0L IFLER 2.2 0L c WERERTS (x1 FOEHI, $Q
mET3 ).

SE x;
NP xz WP xs
DET xs N xa V xe NP x7 NP xi0

/NN

DET x¢ N xs DET x11 N x12

a girl handed the baby a toy

B 2.2. 2.1 @ LFG 7)"%&’?‘% c BEoH (8]
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c BEADE) — K, 2hFndibTs § @Ezdo. K 2.1 ofifllicasns k
SHARER L W, 20O/ -FIBUL f #E2RT. 3k, A2%H T R, %
D) —FOBAIBEL K f #E2RELTWS. LEMBoT, J—F n KL FEX
D=4 i, nIc{IBLE £ L, n OBUISMHBEELE f EBFLLILR2ERRALT
W5, $, 2—F n iABELRZER (T 0B)) = L ik, n OF D 0BJ BHEDMES, n
AL f G EL VW RRBLTLS.,

150 c g t BEzoh-tEC, t 2ECHIET S f BE2RETB R, B
FTor>nFHE R Lo, ‘

1) t oF—RicipLl: f #E2EHcET (M 2.2 28).

@ 1) OEHERVT, t OJ—FIcHEL I TOF Y 7L— 2 BB
( instantiate ) +3. 2oL cBsnER0KEY2 t © f BWhE WS
(E 2.3, M2.20c HErsidont f @hR2RT ). |

3 @) clEehnif %Ei&’é. HaABR e L cREMcEE, SE B L R EMOE
2RD3 e, 2nHSENO f BETH»3 (K 2.3 0 f Bh»5 x1 OELRDS
. E 2.4 RLE T EEREs. chpsE 2.2 @ c fiECHIEL R f #ET f

H»3 ).
EEt (3) o f ERMEP VT Y X LSBT BT, Kaplan & Bresnan [6] O#i@E2
BESNIL. %
SUBJ | SPEC A (x1 SUBJ) = x2, X1 = xs,
NUM  SG X5 = Xe, (x5 OBJ) = x7, (x5 OBJ2) = x10,
PRED 'GIRL' X2 = X3, X2 = X4,

X7 = X8, X7 = Xo9,
TENSE PAST X10 = X11, X10 = X12,

(Xa SPEC) = A, (Xa NUM) = 3G,
PRED  'HAND <(1 SUBJ) (1 OBJ) (1 OBJ2)>' | (x4 NUM) = SG, (xs PRED) = 'GIRL',

(xs TENSE) = PAST,

0BJ |SPEC THE (xs PRED) = '"HAND<(1 SUBJ) (1 O0BJ) (1 0BJ2)>',
NUM  SG ~ (xs SPEC) = THE, |
 PRED 'BABY' - (xo NUM) = SG, = (xo PRED) = 'BABY',
~ (x11 SPEC) = A, (x11 NUM) = SG,
0BJ2 |SPEC A | (x12 NOM) = SG, (x12 PRED) = 'TOY"
NUM  SG
PRED "DV’ 23 BH220c#ErSASND f Nk (6

Bd2.4. B92.2 D c @G- METS f & (6]
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f BERRECE, BERL20EOE»SEKB VA MTHB N, B, B 2.4 o5
L 52T cRRYNS. 120 ¢ &I, 2hicxibT3 { #gs—3
EEs. f BECHL TR, ZOEBHEEZRET I LOOEBERESLUTOLIIZED
HNTVS. EHEE f HECHIET 2 ¢ HiE, BETH3 LERTS.

f S OEits i R

1. (—# ) IRTOBHMS1-, Z2LTLEL1>DE2E-.

2. (582¥ ) PRED B OEOTHE S w S THN S AKX, AL { BEAOE
Hicz-oTn3,. ( BECVEREE, 2R L -T, ib#ﬂﬁi&ﬁ
5o S HETB L TRES e HLEVS. )

3. ( —E# ) f BENOTHES » 5T & 3 3EAMEREIR, PRED B OB D »IcH
ns. ]

¥ 2.1 D%, 31050 c @&AIHEL I f Wb L, D IKBHNBZFAOBEKE n

213, 20 %, D ho—BIEIBZRAO I HETF PEETHEHhEMI, n D

HARR cRETETH S .

ZEBH : Kaplan & Bresnan [6] OW@ISRENTWBPINIUILH S, ROZHHP5EH

2 :(Df@ERDPS, Z2hdLELTVE T HBEF 2RETBZEWE n OFH
XRfEccE3. @ F o4 X3 n 0FZHEATCHAILNS . ¥ 6I1C F ofiigHR, Lk
DAFREPSDOHB LI, F oA XZOZHAKBRTRETE 3. [ |

LFG ¢ OAERSEE W, ¢ OFET C HESHHT s RME ST EhOREDOI LT
H5. LFG OF&EN» S, LFG DERSEOZ A, XIRKEBHSEOI S XX ARE N
PRSI THB. Ll, 2025 ABEDMNAFLOLE, BHICHOEBERL LS,
REEFHEENTH 6T, SRFORMRMEL B->T3 [5].

3. BHHEOER \ ;

ZOfHiTE, BHEXEO—BRIVER L BEZHABRH GEAOER 2R3 . XIRE 130k
2 Gr= (L,', P, 2) °FF. REL, 8RAE2AEN, FEKRRES, KREESH
e ru&sr Y a v oRRESL, FAKES2RLTCW3. P Oo7ad s ap %

p: Xo~ wo X1 W1 ... ¥n-1 Xn ¥Wn
EEL. KEL, XGEL, wEM, 0220, n20 273, Gr BAHOERTEY
THhsel, T, WhRBIEHLRES X EHLTH, X > X B3OS EELE
WERETS.
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B, SEOBKRBER LR s . Bki#Don X 27HM ( Val, Fun)
nZerys. 2o, Val REBHOEEPLRB I SXTHB. Fi, Fun &

f 2V xVpxoeeoxVy o>V BB3ELIEEBOESGELTS. KL n20 2L, ¥
G2 0sisnicHL, ViEVal 235, Fun BT 2 B98K 2 BIREIBEIE R . n = 0
OBEE, f X Vo 0BEL2ET.

¥ 3.1 BW¥E ( Attribute Grammar, BIF AG 2853 ) 2, UTO3K#2HE
-3745M G = < Gr, Attr, Rule, Dom > DI 215,
(1 Gr= (2,17 P, 2) IXIREBXETHY, ¢ OREVIREHEE FiEhs .,
Q) L oBIHRMEEE X oL, BHOBEES AN PHELTV3. X OBH# a 2
a) 2&T. Attr = Ux ez AKX 73, X OBBOES AQ &, BEEHO
£E 1) ARBHOES SK HFENSB. TabS5, AKX = IX0USK,
INNSK =g ROZERFEETS : AX) # 4, 1Q) = ¢ b ISO)| = 1.
TR, BAKRES L R1o08BBH LW, BEY a l2Ho0T, Val &
a Ot V@) 2&ATH3bOLT3.
@ Poraxsray picxdl, ERHAUMOERES R, BHIEL T 3. Rule =
Us esRe 295, 7085V aY p ioB0T, AK:), 051i5n OFtE a %,
P ICBU BB a DERE W, a(i) TET. p OBHERLLEOES%Z Occlp)
&L, Ocelp) &, ROEIScHh#xh3
Ine) = {a(i) | acI(o) & acSXKi), 121},
Out(p) = { a(i) lacSXKo) FHW acI®), iz1}
E3hiE, Occlp) = In(p) U Out(p), In(p) N Out(p)=g. P OFTOHI a3 p
U, Ry & Out(p) OBBHZERTZEWLAZ 1>23ATHS. BHE ak),
0sksn2F&ET3ERANIKRD 1), 2) lckyvEHEXNS.
D f:VyxVoxoeeoxVn Vo, Vo=Vi@alk) 3% LKk Fun OB f.
2) n EOBH a;(i;), 1sjsm 05 i; sn. EL, XTH jIoHonT,
Vi = V(a; (i) B hcwsboed3.
D, 2 kY EBINZERREZ ak) :=f (a;(i1), *+, anlin) &TL.
FroRe &, 1200%HK Co 2EATVS. KEL, C ICHABZEHI In(k) o
BETHB. ’ ]

B ¢ oB#dEARE X, ¢ OMEAT, ZOFRB —FICMHHBL -3 RTD

JRUEESS, BWRBANCE > CHEIhTHY, »o, BAS —FTeIRTORESIHEL

B iR R EAL- R X2 AN



AT, SIEEHROMELZAV30T, ZROOEHLZ ZITHRRTHL . BRH
EOBIE £ 13, REHF 2 Y I #HEFNT, ANORY OSERED 27 v 78
cHETEB L ¥, ZEABMUETETHB LS. 0 2HBFa— U Y THIKEL,
L2777y X LOBELTSZ. FEO xcX®* oL, x&€Ll »E» %2, n 2
WT x|l OZEAFHcHETCES L EIC, 88 L W n 12X ZHEARFEREET
B WS, FERERF 2 -V Y FEWIC L ZITEAKBRBATGELSEO IS X% NP
.

E£& 3.2 (3] %RZEAB#H T ( Strongly PolynomialAttribute Grammar, PAT SPAG

LEET ) 2, TFOARMR®E-T AG = < Gr, Attr, Rule, Dom > DI 2 %103,

(1) X 25377 7RybeT32E, Val & X* A28,

(2) Rule N BIRTOREY f $LUEE C. X, SEAKNBGEIETH» 3.

(3) Rule EINBTXTOBEE f oL, H3EH ¢ PEELT, LBD x1, ...,
Xmexsaﬁb,‘f(Xh.”,M)l§C*§:1luﬂ MBI T 5.

4) G OEBEOEHAERIIHVT, IXTOBHEN, KO — FROZHARME i
gcx3. , [

BHIE G 0ERFREL W, ¢ OB EAKRD yield ( BOSARMIZE - TV 3K

ES2EYSBEICUARTELNENFF) 2EHIP SR BES2 S, Lspag T SPAGDAE

SROVIA%RET. ROEEVFLNTNS,

EE 3.1 [3] unpad( LspAG ) = NP |

SEOYSZ VKL, upad( V) BRKOLS eI NS : p 2EEAL T3

&, S/ L WAL, pade(L) = {#°*Vx | xcL } LEHTS. & IWIHRES

THY, pado (L) BEFE L 0FE x OFfIc, # 2 p(x]) EEELTEBLAZHLED
KETHB. ZOrE, unpad( V) = {L | »3FHK p BHEEL T pado( L) EV )}
LERTS.

4. BHEXHKIC L3 LFG ORFSEY & 2 oE

HEO LFG &, TOPLVITY XL 4.1 CWRTHET, 2h %Sz (AUSERE
RT3 ) SPAG BT3B TES. AT TR, "abe” CXFEF abe 2FL, - T
XFFOBELRT. T, x1, ..., 2 BXFIIETB L, B CONCAT 2RO L >
WREHT S : CONCAT(x:) = x1 » "#" « xo * "#". ¢ .. ¢ "#" ¢ xn

15ism

PUTYZL 4.1 TR, BEEER a(D) 2 [aX:] ERLTWS.

T
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PIITYZXL 4.1 LFG % SPAG cZ#T 3

AJ1 2 LFGGo = (C, W, R, L, SE)

#ih ¢ Go %4l SPAG G = < Gr, Attr, Rule, Dom >, =#L, Gr = (I,[", P, Z)
L33,

FHEE : (1] Z %2 Cucl@ghipni@Egeyses, Z=cU{z}yeL,M=ve
5. 1,2 -(2Z SE} DBIERMITS X wH@L, I = {b I}, SX) =
{c, £} E¥3. 861, 10) =4, S@ ={f}, ISD ={b}, SGO) = {f} &
ED5.
(2] (1) oEELER OF% c &> S, UTo k3 clc7o&s>ay peP
X, Rule OBHRBAIES R 28R T3.

Xo 2 X1 X2 oo. X (1)

Ei E2 ... En

v, E 33:9“/71/“50)%%}_’1/. Ei ={ei1, €i2,...5€ixiy } T 3.
1. XIREHEHBH p : Xo > X1 X2 ... Xa 2 P IZIX 3.
2. (b X c BT 3EHRER )

[b,X1] := [b,Xo] + 13

[b,X;] := [c,X5-1] + 1, for 2 s j=sm
[C’XO] i= [c’xm]
2 R, WA 3.

3. (f BET3ERBA)
BFYTSU—b ei; €L, 15ism 15§ 2k() p@ox&%ﬁ T 2XFF
"x[b,Xol" T, A% I 2XFH "xb,Xi]" TENFhBEERIILDE di;

33, A=CONCAT (di;), B = "[f,Xi]#[f,X208.. . #[f, Xa]"
1=ism .
1252k (i)

¥4z, [f,X] :=A+"#"+B % R, CMX3.
4. Co = true &9 5. v
3] (2 OF2LE L 0BBVWEED»S, UToksiclcro¥»>ay pEP &
T, Rule OBKBAESR, 2RI 3. '

w: XL E @

2w, E={e1, ..., en} T3,
1. XIREEBA p : X > w 2 PILCAS.
2. (b BXU c BT 3EHRB)

| [e,X] := [b,X] % Re ISR 3.



3. ( f WBET 3 EURELAI )
BFY 7Tk e, 15isnpOFEDRENSE T 23XF5 "x[b,X]" CESRAL
0% & ¥5. [f,X] := CONCAT( d; )
12ism
2 Ro WMz 3.
4, Cp = true &3 %.
[4] BT oBfzEmTs.
1. XIREBME p:Z>SE % P lcMis.
2. [f,2] := [f,SE], [b,SE] :=1 % R, W% 3. ,
3. Co = VALID([f,SE]) :93%. 72#2L VALIDD) &, f @R D »o—BIc T3 BKA
D f BESBIBELE, hoZOLSChEIELES, ]
#. ko [2] skv 3] ©, REEkrERotcALs 2228 T, M, Ve
X, ds BIT® & 2HERTIEC, EYUSETRCEFRANT IV ( AFT
EEL QAL ). |

LFG DERBEEEDI S A% Lirg THHEDTE, ROEHERI53.
FH 4.1 Lirc E Lspac

HH PNTYZL 4.1 1LY, LG Go »oMRX N3 EH %2 ¢ 235, B,
G PEH 3.2 D4ARF2rH-LTWBZL2rT. 7 1) KonwTl@BPELH». RIS,
G OEWRBANCEH 2B, HEBEH (1 2x 38% ), S8 L&, XFF
OFEEBERDOIH2THY, TSR TRTRE (2, 3) 2iErT.

G OEEMIREBNE Gr 01>0%HEK2 t &L, t »6R Z 2WMHE-1, SE
2RETS t OBHKR t' TET. G OBKBANC LY, t' 2 LFG Go 0 ¢ HEL
A& D, ZRC/IGTS £ B, t © SE 7 —FI{IBEL 1-EB#E (f,SE] o
LTeRE3. LEdoT, ER 2.1y, G o7ra¥ s ay L - SE L kol
& VALID([f,SE]) oEtsix, [f,SE] oY 4 Z0ZEABMcHETES. G ® Rule I
B 2 0RZE X TARC true BDT, Rule KRN B3 TRTORER, £ Q)2
7. ‘

o, ( BT 3BUEFHOBRER, t OB/ —~FR2ELLANODEYBLXIEFETLE
TOHNT, 2NFhO)/)—FT f BROMR2XFH e UCHEBELZPSEHL TT
{boBoT, FE 4) IFcsns. BRI, ¢ OBKBANOBROLEA»S, G &
Go PEMTHBZLRBWESH»THSB. |

R
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# 4.1 Lire=NP

U EFE 4.1 B IUEH 3.1 kY9,

Lirc S unpad( Lirg ) & unpad( Lspag ) = NP. n

5. 8bYhic

AW TITo 7o LFG ORHE I L3840, SEZCARSELE L BEXED

B2 BiEI= 33 1 >»oRATHY, 19K, BRASELEOZTFIZa Y N A SHBRE2H
AUTIT BoERBIc 3 b0 i xh 3. FARICATAR, Chonsky [1] LIk, BR
EREmERIBICERBL I UXEERED, BRSEER NOT7 1 —FNv o 2H
BILOTHLHB.

BEXW

1.

Chomsky, N. : On Certain Formal Properties of Grammars, Information and
Control, 2 : 2, 137-167.

. Chomsky, N. : Lectures on Government .and Binding : The Pisa Lectures,

Dordrecht, Foris (1986).

. Ephremidis, S., Papadimitriou, C. H. and Sideris, M. : Complexity Characteri-

zations of Attribute Grammar Languages, Proc. Structure in Complexity
Theory (1987).
Gazdar, G., Klein, E., Pullum, G.X., and Sag, I.A. : Generalized Phrase

Structure Grammar, Oxford, Basil Blackwell (1985).
Gazdar, G. and Pullum, G. K. : Computationally Relevant Properties of Natural

Languages and Their Grammars, New Generation Computing 3, pp.273-306 (1985).
Kaplan, R. and Bresnan, J. : Lexical-Functional Grammar, In Bresnan, J. (ed.)
The Mental Representation of Grammatical Relations, Cambridge, Mass., MIT
Press (1982).

10



