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Abstract Matsumoto et al. developed a Bottom-Up parser
embedded in Prolog (BUP) which can handle CFG with left recursive
rules. In the BUP, some types of idioms have been treated as
grammar rules. But it seems to be obvious that as the number of
grammar rules are increased, the parsing speed are decreased. In
this paper, we describe the other idlom handling method in which
idiom are directly put In a dictionary.. According to our idiom
processing method, which is embedded in the new BUP, we <can
analyse an idiom like 'not only =~ but also ~' easily, since non-

terminal symbols and Prolog predicates are allowed to be in a
dictionary entry. As our dictjonary consists of a data sturucture
called TRIE, common words in the dlctionary (for example,
*computer’ in 'computer network' and ‘computer system') can share
the same memory space and we can not only save memory space for a
dictionary but also improve parsing speed.

~

1. Bt

48E<EDH TV BDEC-10 Prolog RC-Prologit X ERA X FERILTLIER L
LTDCG (Delinite Clause Grammar) (Pereira 80) AEHRAEZThTWwWS, DCGT
ERXhEXELHETIE. Prolog7 0 SAILERIA, FhEBEBERTTIZLET
(A—H%WﬁTé Y ) b7 XOVELLEIIMIAMFLIARIITLIENT

23, LML, Pereira SOOI DHFETRFINEN s SO VTHBEBEILIVEDT
h(tw.Eﬁﬂﬂ&iﬁﬂﬂﬁ&i&hthﬁkﬁﬁﬁa.%:f.hnh:%@ﬁ
ENOHSENRS R, HMLTZ o TN -HETFRHISVAFLILEK (88X 82,
83] ik VIR ETHhE, THhIEBUP (Botton Up Parser in Prolog) ¥ EITh T W3,
BUPHDCGTURBENEXEE—EBUPRSYAV-2 LK YK LTy TR
HAOBUPHIERL, THh&Prolog7 O YT LARERLTEST 3,

SH. BUPILETA2RTBALABOTHTULWERE2ERLEZDOT. TOEHEELAT VY
B, NERE. BERA0ZSHEONENLBRHUAERRICYWTAAS, BERYEHGED
HOORNTHIED., BROLXLBETIRICRROE I EEA NS 3. .

CESETAHAATAIUWMTAIZLAB LWL, X, pickup EnHMELR
WTHpick it upkWIBHB B,
“not only ~ but also ~ D&IIL, “"OHWPHLILFEETXENIIA— DB :
FORPRAIEIBBELDEDILE I M.
cHBRBOPOMTBOBEREESLET 35, (get up —rgetting up)
« computer system R EDRAFTOXALAEDLY DI RIBLrEINIE, BBORITE X
RO, ThHEE—D2—D0HemBWTRELTWEDOTH. AEYDEHH
KRB wn,
BUPIKRIFAIMBMONIMIZOWTIE., (X 84) 0F&E RHIHN. COFETIE
AR OY®E
- T EOME
- B R{en® '
OB TOMICHMBROGHLRTILE
"RANORROBESEH
DETTHHEEWI W,
Iiﬁmo)nfé‘:l:t. BEE:. HMOMBIRFTTE S XD ILATEE (TRIENE) (L. »
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SOHTOPILIERERESCHMA OIS AXHADRADIIDLTIHOTHD. R
EELL VAR HOBRBLYRICHTICHEARD I EATE, FTFIEHEERL
FGhHIZLATEE, RFORIINEESOMKXEIFTYUSPHAAOT OIS 4%
KH0FTEER D T. not only ~ but also ~ RY¥OB/BHLRMATHEIL D, £, B
BDCGTRARTHERS VAV - B LIV ARANBILLERZLZ20T. BWORE
NERILBESTHD.

BUPOBMBNMOIZIFTHEYLIE. SUN2/120 Work StationDUNIX4.2 bsd ETEy<C-
PrologA 3 ~-71Y3ThHs.

2. BT OTRIER E{LDH &

ﬁ%@BUP@ﬁ%fﬁ‘ﬁLZlKﬁ?ﬁ%iﬁf%tbt.ﬁ&ﬁ2@&5ﬂl
Bz X L HDDdictTHALETH- 1=,

n ==> [computer] .
n ——> [computer, intertacel .

Fig. 2.1 Examples of DCG's dictionary

dict¢th, [J ) -=> (computer] .
dict¢n, [3 ) ==> C(computer, interface] .

Fig.2.2 Examples of original BUP's dictionary

TS LcomputerH2 DD TTET., 2EYNEEKTHY., HEF R LFHFMAD
M, FIC. BEHTAMMIEHETERILS RMELH O NTELELE., COME:E
TRIE®E Y [Aho 811 X E:.3 (TRIElLreTRIEval A5 X THYW. RERUTFEL:—FEILSH
HTARHBEILTA2H0TH- = [HH84] L)

T, ChETXEANELUTEREATVWEAREL AMEFRTIAARA A, FEFF
EOPABET-ZOHOBMBENN LTRSS 7ZNTY XA2BLE, BRAFAELRTL D
Y. COMOMBRERTIHEORIIANIOANERICEXS. £ T, HITLTRIE
MG TdILhEY. ROWPETEICLE.

- BmBOPILXEITIT) EIMHRAT.
(not only (np) but also (np) DX DI NBAAREFECEFTS.)
CBRBOPICHMT OProloe 7O VS UEMHRAI, RULBBOREETRD.,

3. TRIE $hifi

TRIESEON T LI RKOBE LERTOZLTHS. Fig. 3.1 ODCGH & TRIEME
ORTIZARDZ Y. Fie. 3.l O FLRTHBICAD., T2 ABBA LT IHES. T2
s —o0kIZELHDdE, BTLANITHARFASL LI EFTOXRELKRERITET O
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KA DAY PEAEBEO. 22T, EROLBEANFCARALT—DOORERBAT 2 &
S3ILTH 3. :

BO. . tl— (cl] 2. RETBSOULUANcIDATFTIVERTIFERDT. TDOKRD2
~— [c2] . GRSt 2 AHFTURKRATIZILE(2RDT. UTF. AHKTH 3.
Mo [ed) — [] Erog)— (3] AH 2N, XEHFITUPHBA SO 4
H )% ) PTHUCLRKIYVHEBLALIOKEI ZEATE S,

Fr, FWRYVIERERLEDIILICEY . 2ot DKM Sget OKREERT D&
ShILHAETH 3.

el ==> [tl]) .

2 =-> [tl,t2 1. , K?Ej c:\ ‘_’,,{? §?

¢d --> [t1] ,cd, [t3] , lprogl.
cs =-> [tl, t4,t5] .

c6 ==-> [ti,t2,t6] . (//%;7?

S\\O " BT "jT
Lmmmmmmmme 12-mmmm=mmm t6 %JE3
: ! ! ! -
Cet] (c2] (6]
-===(cd) ~m==—=== X e (prog)
' (] 0] [e3]

Fig.3. 1 TRIE structure

4. D mhH &

REOBUPTH., ERWIEEPPrology 7O YSLAEETURTE L igure 4. 1D K DI
XEFRUMEULTE> TR, EFOREES (not,only) EH T, ThEFHFLWLWX
gH5F T terninall EULTREEFIZWHTEE, RV [not,only] ¥ terminall ITHh
AT, XERAMELVLTEH/LT WS, THhTHR, EBLEFEELR2VWXEAFITY 245
TUEIIAK., BB EXEAMEUTR-TEY K 2w,

dict(terminall,[]) --> [not,only].

terminat]l (Goal,[),lnfo) --> {!ink(np.Goal)].
goal(np. [LNPI-A]--]).
(but,also),goal(np, [[(NP2_4].,.0),
{check (NPI_A,NP2_4,8)),
ap(Goal, [L).(A).[17.Unfo).

Fig.4.1 Original BUP's grammar for 'not only ~ but also *'
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FIT., (0Fk 84 J X, WIERAORBLEIWLABAOSNONTICHRBLREET
ZHFELERLE, Thid. figure .20 & D ICARE L Idion LWHOMTRELTE &,
HTEzOLE I MTEONTEIRIIZIZhE ERIWLSDIFITH 3.

idiom(not,Goal.,_,[(Syn,Sem, (Goal,[not,not],lonly,only],
Treel,[but,but),(also,also],Tree2]}) --»
fonly), {member(Goal, (np,adjp.ppl) 1.
goal(Goal, [Synl,Seml,Treel]l),(but], (also],
goal(Goal,[Syn2,5em2,Tree2]).

Fig. 4.2 Ildiom dictionary of Matumote's system

4EO. TRIEE(ERTILEIINBLE TR, XSO FEILHEATROSETEINT
w3,
CBRBEINBONTER2IL—&{ELTH S,
CHREEOFETIE. BIEEOSDEE. SR TEVWTELLELRH 3N,
TRIERET THRAEZE{L:BHMICTRD.
RSV AV-I3ORARKEIVRBORENES.

5. TRIEHE & & R

BAOHTMEORLFig. 5.1 ILRT.

dicta(conmputer, ([(n,((],(c].(1111,
(Linterface, ((n.((].(c]. (1111, B
{wanual, ((n, (], IC].[]]]]]]-
(system, [{a,[(],0ec), (11111,
(network, (],

(cabtle, (Ln, (0], (ec). 0210011D).

Fig. 5.1 TRIE structure dictionary

WEDOE L5 Dconputertit, T DM Mcomputer LI ZBFER->TWI I L E
EHhLTWD, F2580 [ In, (3. [cd, (137171, BtEcomputer®dH D
BIMEHTH D, BIZIHIZ I computer NI A2 MEBELTRIEETERDLED DN
AoaTW3, 2EL. HBDcomputerit. TOEHEBIDOICED 2hiFildicta RTFOD
153/ LEDT. BABOKDPICHEA> TR W, Fig. 5.1 OBRTBOBLE. Y
PTLEKTB3LEFI 5.2 DEIILRD, ZOHPO— BRI ELFie 5.3 LT
Y. ThAAFBRANIZLEDRDIEEZITE W,

Fig. 3.l Tk, EB O/ EAXENTFTYETTHo =0, EBIKE [ In
(J. (e, JJY] REOFEBARFVYTWVWE, EBLAVTWIHFHOREWO 0
Rz HBOXEATFIYTHS.
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____________ interface l

: = L 000, Led, 031173 2
et :
: N AT SR EE ’
S system 5
e L T0), Ll 03173 6
S network .
%—-— ] 8
R cable 9

e L L0, Ce ), (1373 10

— — = pn i 48

o ?

T ELYEBABECELS] (OrAUNSE)
|

T —ERMBENAECEA2 (QrEUHE)

Fig.5.3 Sturucture o!f idion part

nCll, Ced, (1) --> [computer] .

nC0), L, []) - [computer, interface) .

nCC), (¢, ==> ‘[computer, interface,manual J .
nC (), (), 0] -—> Ccomputer,system J .

nCC}., (], "==> [computer,network,cable)

Fig.5.4 Dictionary written in DCG

kﬁ\3?¥%#5Mﬁéhfw%ﬁ.:n5m%h5h.
l1HFERBOBESELERNT 3 -p0E
235&#1%%@&»@7Kﬂ41ﬁﬁ(cdﬁi&héﬁﬁ@ﬁ%)
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3FE LMK

PASL., 1EBOMIHIRERT IS FAMEBEHRLETAHAZLI»SREEERT
2BEREILED.
SCFETCRTREDODYRIEMGEOF LT LB HEETCOXEETHS., TOEH. D
CCTRAULEFDBIELXTRIEMGONTICERTIINSvAV-F2ERLE, BIX
1. computertcM T B5Fig. 5.1 OFEIL,. Fig. 5.4 ODCGHA*ZEHRLEZHLDTH S,
EAARET I, EVORTBAAFOXEITITV. TO5HIATOLMTETH
3,

6. BWHEELHBTDOL—~ ¥ RMPK

AL VBHABL BB -V IERBRILRET S, get KHEKETIBORELE
X3, h3YAV—-FTIMOI-YRAXRIEIDCG (Fig. 6.1 ) THD. got AU
) (5 OZ_EEHDDW. got IZlkget OAXERLAZLTOZ2AH23EDTH 5.
(4)Y £ (5 (Dgot NDEDNH L5 Ilget HA>TWEDIL, got Hhbget 2HMT 3%
HDTHD., Thizk Ygot up,got on EFFILARTEMN R TH. get up,get on D
RBHAFEIC LD, FEL. BROELBE. FHRUZAKTLWAEY, BUPHEY
MICBUEENBETROOTHEDTICANRILE IR 2w (fI X 1Xgetting up,getting o
n ¥) . RAN. REOBREALRARTS S, (1) Dget vpDHOFBEIHF VT W
a"!"u.muuwxvhx&v—aa@umz&Tﬁamv‘mxmﬁwaz.u
twpETToFLEE. EMUTHA IS0 TEERAE, {tLdeet ICHTIFRHE
BlE R IR RVWEEILHAWS, ThiZk Veget uph &= &, BBELUTDeget up
TS E2hI3TEENHIN. B Deet LAHEAOup AP 2 IKFHFFS T I
ks,

vefl, )., [J) -=> C(get,up) ,!. )
v, [). [C)) -> [get,on]. (2)
v @Y, (1., (03 -—> [get]. &)
v([get J, [ Cformiv_en 33, []) =-=> [got ]. )
v((get ], [ Cformiv_ed J 1, [1) -=> [(got ]. (%)

Fig.6.1 Dictionary for 'get’ written in DCG

d'\cla(zelu([V:[[]o[]-[]]]]-
(Cup, (1,
L CCv, 007,00, 00100 ].
lon. (Uv, L0, 0T, []] 111D

dicta(got, [[v.[[get] ({form!v_.enl],(11]
,[lget], ((formiv_ed]), (1]]
HL

1,

Fig.6.2 TRIE sturucture dictionary for 'get’
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Fig.6.1 2R3 AV =3 ILIVEBRUVUERRE2FiIe.6.2 ILRYT,. DCGTR=ZDHH
ot BT AMA—DDdicta RBIZELDLHERATEY., got OFMNTHOEEH N
[ Cv, C Cget J, C Clormiveen 11, C1171.,

Cv, [ [get ), [ [formiveed J 1, [1131]
Lo TWwW3IeIlER.
TRIEFEE OB Z Tliconputer interface. get up@&ifﬁtlﬁ.tzﬁﬁﬁﬁﬁﬂkﬂﬁﬁ

TR <. not only ~ but also ~ D &IILRPD~ OFHILIERKRRESFE2TURAN
LARABTED, COBRELXDCGTEEZXRT LFig. 6.3 D&XDICRDB,

ap (1.4, [1) --> [not.only).np(KP1_4,.),
[but,alsol.np(NP2_A4,_),

{check (NPI_A,NP2_4A,R)). (1)

adji ({1.01.01) --> (not,onlyl,adj(_,_),
(but,also),adj(_,.). (2)

adv ([1.01.01) -=-> (not,onlyl,adv(_,.),
{but,also),adv(_,.). , (3)

Fig. 6.3 Dictionary for 'not only ~ but also ~' written in DCG

not only ~ but also ~ 120D~ OMHIE. HHEB(p). AT ) . BT Gadv) 2R
ZZLNATEZ30T. 3EEODCCHALETHD. (1) OFKED () THEHEE
BSiE. SOMBEIMB U =Prolog 7O T SALATH D, BiEcheck THRBOBOLETAM L

BEBELELT. AH - BoORE:— ﬂéﬁ&éwﬁﬁvﬁa SORTIL. BIIProlos
TEELULTELSLELNDH S,

mm&ﬁ&%&T%bvzxv—amE&a@Dccﬁ&kmgasmxﬁum&f
3, .

-

dicta(not, (],
(Lonty, (],
r_[nplNPl-‘l-]‘[]l
{bat, (],
lalseo, (),
{{np. ¥P2_4,.1.0). :
(Ccheck (NPI_A,KP2_A,4)), ((np, (L3,4,(])]
1111111,
((adj,...1.,07,
[h“tltli
lalso, (],
[(Bdl----] (Lady, (0. 00.00100000),
[[adv.-.-] [
(but, (],
(alsa, (1.

(Cadv._. .0, [ladv, L0Y. (D, []]]]]]]]]])

Fig.6.4 TRIE sturucture dictionary for 'not only ~ but alsoe *’

Mg DProlog 7 0 2 5 A4 lcheck (NPL_A, NP2_A, A)) 1. (check (NPL_A,NP2_A,A)) IZ K H4
LT. T HRAL., —H. EREZSOHESnp¢ NPLA T, D UAE [np,

(NPLLA ], - ] KZEHRLULT., BFEDHRU. R¥5 20 &L, 700D YIC
UARNRSEBE., T Teroalf 2N, 2B 4iLegoalnp , [ INPLLA T L] X YD)
MNEEIEh 3.

— 335 —-




7. BEgle7z)vdly X4

NN EORMET v FTAI—FEREVWLOERLELRZEIZIELETHD. TOED.
TRIERBEOH TR EFTHILNMILEZEY., 2o FTI3DER4ELXE2I0L. FhbHk
MTA2ETHRYET (. GNc&BLUES. FRANABRELELTH I ME D M,
BEOIEALRS [ 82]) .8 >T. XI v I0KAIBIEVWEHESEER
ABEEHZILILR3, 3. BRBTIHEAL., LTBONTEERTAS., BIXIE. Jo
hn got 2 book. Mgot TH A, MBJIREFONBEILICHMICR>TWVWIODOT. got OFF
TErHE->TED., ST, Thit. Fig. 6.2 O TFTORTHD. HEEHFE-TERES.
B 2R T o FTIRVDIDOAEEETARINDT. got 2 EWHIBRTBOTHEELRRS,
Fig. 7.1 ERDEZIDH. pot OFTUEHRBHAAIE IS [J KL>TWT, g0
t ABIIICEIRBFRLVWIEN, 25, LIL. B25EDeot BTN
OFI. [get 1. 25> Teet ORFTILHTIERMOIERAH S, TIT. et OFTE
FoTXED, Thit. Fig. 6.2 D LDWTHD. get OFJTOHIFHN. RWICHET
AWM EWBI L. get WEBSMME LUTonkuphHdAH. a liE'B"‘a%_—‘ﬁ-bﬁ:b‘UJ’C'.
get a2 RELBRBEI W LHhHEMD, FZT. got 7)‘%33’(‘!1&_(. —‘!EET%%&
T3, got DHETFTOH25IHD. MTgot IZMT M. ‘ -

: L Cv, [ Cget 3, C Cformiv_en 13, [,

i Cv, C Cget 3, [ Clormiveed 13, [3]31. I

, ERH-TED, OB, VARKR>TWT., 2202242 TwWaAH, ZPIC

i-_-: v, ( Ceet ), [ (formivien 1], []13]]

ol EVI. got FBEHSETHILVIMWEED. LML, John got 2 book. Dgot I,

R BEROED., XEXL->THRITEMEDI L. WTHhEMULTRA9 I 352 LTHES,

*‘i FIT. kO , S :

’ Cv, [ Cget ], [ Cformiv_ed 3}, (111

i
i| [:l; WIC. not only tall but also heavy kI H T TRBORLTSEN7NVNTY X4k
‘;‘." WPT B, 3. not DEFUICKIMDA-EHT L ->THRS., Zhik, Fle. 6.5 T

HY. BmIBKOMTOMYIE. Flg. 7.1 O XD LMoo TWS.,

N only-=- (np,NPI_A,_) =—=- but-——also---(np, NP2_A, _) =~—(check
! P ! ! ' ! (NPL_A,NP2_A,A))

0o : H ] b : -

' 0 0 0 0 ((np, (O ,A, 0)))
- (adj,_, ) -—————- but-—-also---(adj, _, )
, 0 ) 0 0 ((adj, (O, O, 0)))
- f(ady,_,_) -————-- but-—-also-——(adv,_,_)
' 0 0 ) (Cadv, (O, 0O, 0)))

Fig. 7.1 TRIE structure for 'not only ~ but alse ~°

not only tall but also heavylf. not onlyFEF ClE ES&LHIZFig. 7.1 &:0)?'/?7’."}@
U, XOMIBMUTH, Fig .1 KFTEIRAART LTS PALTARARNLLE
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DB IES, RTEOFARFALS20TEHNADOTHEEERA. T I T, goalnp,
CINPLLA ] 2] LX) AR R 2., £/, tall but also heavy AR TWA N, =
hT. EEAHIRLVDTERET . &oT. KAEGEXEET. goalad), [-,- 7 .X
) EERERNEIIABERELLTEYN TS, FIT. KAROBE R WD S L2 3., ta
HHETT o9 FURDSTWVWEIDT., but Ealsok T o FEEI3 L. THhITRHTS. &
UVBEIPEIZI N, Zhitheavy DEAFH LU T. not only tall but also heavyD [ [ad
WLl 0, 1111 rEesha
I &L
dictionary(Cat,A, (not,only, john,but,also,mary,wvalks), K X).
PRI LN ESTRENRD, Cat BAFTVETnpHABEEZH D, A RFEFSIEx2h=
C BOWMHBAYVARMICRaTEZOLS., £05 4.
: C 0., [)., UOCnot,only, C(np, UC[nomhd,john) 1,
but,also, ([np, [nomhd,mary) ] ] 1]
b‘:&i‘ﬂ% TN (X, BHROEDODZENL AFH., 2880 (] &, EoRiFiR.
SHHREFOBOMIXERKAAT WS, B3I HETLSPMLDEENLEIS>TEYDENEF
BB EEhEFSHDE, CORTRnryETHARTI AP LEOT. B45( 8T
"[walks ] HE->THS.

- 8. J-f?'J VT4

FIT. DCCGORTEHE N HFETLIRIENEILERTIIS VAV -2 2 ER LK.
DCGURIIRARDHTEIORDHIREHR LR TWVWT. ORAEDHATWRITHIL,
'mmm#ﬁxﬁaféa LEN-T. BTOBWICEKREH. Prolog 7 0TS LNE

- T2 BRW,

TRIESEORETIX. 7Y 7-4 AV IR ‘C'}'I‘Btﬁ LTH. ADRESESEM2YVDMY
K&, EOBABRBILASTVIMARIFANREKRETSS. +IT. HTEME .
TAEDDOT TS LEERLE, CORKRSOTSLATREEDIANEA-KHE
BARL2DT. SHFOHLHLOBTOBRENTHRTH D, FAMEFIe. 8.1 IZRT. :

iLnput words: not only + but also 4.
lnput category please: np.
not only (np,_373,_374) but also (anp,_375,_376)
(check(_373._.375._.377))
Category: np
Advice : _377

meaning : []

.Flg. 8.1 Retrieving dictionary

9. TRIE#I DRI IMIrLRE

TRIEMENDH T r B THRABLEUAXEFBHLUEEREFI 91 WRT., Thbit
XEHNM437. FES80M (W, AM20M) Db THRFELEHOTSH 3.
RTEHMETRIEMEONRTLrAVWEL 2L, HERORTEAVWELETHELELER
#Fig. 9.2 ILEE S, X&E. FToFERBIFALTHS. L. tFokosT
HAwlkE Z12, not only ~ but alse. ~ R ¥ DIERWES LT URTARIEFMELT
B-TH3.
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- -
o . —————

L PR
ot N U S e ) AN = S

B LT i = e

Tr—e—— ¢

e

kY

-

e e ——— e s e a1 AR A TN T P e oy v e~

c VT 2
>

R e Ll

No. |
'-sentence

1-sdec
1-subj
: t= 0P
' l-not
' t-only
' i-np
] ‘ '-nomhd
! : '-n -~ john
! r-but
' 1-also
! l-np
' i-nomhd
] l-n -- mary
1-vp
e
H t-v -- like
' t-suffix -- s
t-obj
i-np
t-pron -- him
number of w{_goal was 6.
nunber of wf_dict was 8.
number of fail_goal was 39.
Fig.9.1 Sample parsing tree
i x BT e (sec )
TRIE#% & B e
This is a pen. 24.2 33.8
This is a pen that [ bought yesterday. 88.0 98. 5
The computer system works. 29.6 40. 8
Not enly John but also mary likes him. J31.2 44.2

Fig. 9.2 Parsing time

RELEUHLEE LWL EHEHLT 2~ INBRE,RIE HEOHTAHLL 20T
W3, TOBHELTRD2DOAEXHH S,
W1 IEHFETHunit-clause TROEHhB3EDILRY., $ETCEHEILS EHANFE
DRILA-E=ZE, 2F Y, EXDOFETIT

dict(n, [J ) --> C(john).
DEIRBE-EDT. MESIKEE, 2THDdictink2ESRITARERG I, .
LAL. TRIEMEDH T THEI AN DM TE Hunit-clause DFEHOPIZIEVWS>TWIOD
T. BRONY— BT ITHRHNTE S,
B2, RLOMOBA - =SB TR LATED, iz Ekdiz. X
BR—DORFAEHRDTOILL, —DOREE->TWEOIKHLT., TRIENETRETRAR
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CHEBEORBIEL. —DOOMICELHTHD. =, dress OLDIZ. AUEHTEAM
BOATFITYUEFEOEEP. got &SR BERLAELTHAFULULILOGE. EFRIT T
NEHRILHUT—D DAL ETCH- =N, TRIEEORT T ATFITY R ED
MEYUAPLLLULTRHODTH[/IILEADZIEIIILULEDT, BE—DILELHLIILHATEZ
2. bRAE, RTOMOBEHBRTILEFOROBRENAS 6 5. TRIEREOFITN
S520k. MRVTRIEFHED A DL oTw3, BXOHFORATBOENE L 2 hiL
COERTEWLENDEDD.

11. B

HEORIZERGBIE S RProlog 7 0TS AREHRALILICEY., BTORARAINTEK
THMIcLY, BRBELRADILIDIIR -, £, TRIEMETIHRATR L. B H TN
TAMHEBEVWRETISLEAEEIOT. AEYNMPETh, FTI 2BMIER
Ehiz, CORMBEBOFBTIRHALAWIELARETH-> 2N, BTRFOADI-5F 4 Y
FAERNMBLTIOMAERBELE.

MEL*BUPTHEIRAR, ETLORESDFE (MK 84 )] A HEZHTWS.
Shiz. Bl Lidiomn LWORMTERL. TS5/ 20RFICFHFT LIS, ChHE2RD
EVWSHLDThHor=e THhIZHULT., SEOTRIEEORTFORALEX, il 2
BB Lr—itTE3Z k. 2FBURDRLTTOIL, FSYAV-3QERAILEIY
MRAEMRICRRTEAZ L, UBOBREEZLOLEL-ANMIZTRILVIFEUNS
A,
HEOFELLIMBLBRMLT. BEAEAMARKOETH 3.
BEONETIEINETNONELEEEVILRINAZ3DT., BOICERGRES AR ING
A ew, DY, : g

not only ~ but also
RYDEEIE. not ABRESLOTEFAEEIVIZET RS IFIEL WA,

(FAHIB) oun (his own,our own,..)
REOBEAIE. ERFAKAIEILDIERWVWOT. BEFER2 XL FIEI VWD M
BRv. ULAL. TOEDLRRBE. FOUSLLBVWOTXERANMEULTEDY L HT
x5,

-~

Bist
WHBVWEEWEIRIRKREH R IZHATTNIRZORRICBHLET.

—339 —




e e e e

- — st o
Laa T2 SRRt

LEAT st

¥ oo ————, >

e ——

B35 XK

[(Pereira 80] :
F.Pereira & D.¥arren,
"Definite Clause Grammar for Language Analysls
-~A Survey of the Formalism and .
a Comparison with Augmented Transition Networks™ ,
Artlficlal Intelllgence,13,pp231-278, 1980

(& )]82]
i LK H. BRWIK.
| Prologlo X AMFNTE LB MMAY
| BARE TR E32-4, 1982.8.2

(a2 82 ] :
. . BRI,
. " Prologlcd®B A FE N =botton—up parsert: BUP" |
MNP ELANREMNBIIRN ST I4-6, 1982

o (2% 83 ) :
i Bk, 1.
Il “Prologk MARENEKKAT v FN=H 1 BUP" .
i; Proc. of THE LOGIC PROCRAMMING CONFERRENCE '83, 1983

L (#2784 ]

1 mABE. MTFESY
e "B ATABUP OB HRE"
: Proc. of THE LOGIC PROGRAMMING CONFERRENCE '84, 1984

{C-Prolog manual ]
Pereira

"C-Prolog User's Manual Yersion 1.5°
February 22, 1984

[(Hf 84 ]

B

" Prologlc XA BKRBOHENAT v K"
i 1984 BIRIIERFEHINX

(B 84 ] :
HPWiK. mERHE
" BAREDEMEICE T BProleg”
M) 8325% HL12F5

[Aho 81]
Altred V. Aho,John E.Hopcroft, Jeffrey D.Ullman
“Data Structures And Algorithms”
ADDISON-WESLEY PUBLISIIING COMPANY

- 340 --




