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Abstract

In this paper, an English-Korean machine translation system which consists of a syntax
analyzer, a semartic analyzer and a sentence generator is proposed. The intermediate language
in the syntax analysis is described by a lambda categorial grammar that is based on Montague
Grammar, and the augmented context free grammar is introduced in the description of object
language. Much difficulty in constructing general rules and semantic representations of an
object language in the parser can be avoided by using the knowledge from the user interface
utility that can modify the contents of dictionary and grammar rules.
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IR B 2 Z Montague #kol X3 Lambdailli sz SENTENCE
S WA NP VP
Lambde #EMZ 35 & KM ZaEol MM} Lambda EC.0.1) E@D
T K Aolch BN SHEvx 2B XAHN RHE, Ax((a (sentence)) (Ay (analyze(x, y))))
X) ok o] AR HEMoZ AKRD L analyZe E@.11) (a (sentence)) E©. 0.1)
gt Lambda-#8 SE+ ol 710 ##9) Lambda
E HimAZlE ol ksl MBIEY Lambda- X8 o analyze sentence
gl,g. AHE A Soh, & PRl 2alld 2ol (Example of verb phrase)
Eot MBGEES &4 A-BEMGE BB oE » ,
4 N kool BRARE R4 PHMARE The Col(efficient (program)))
FIE sbz 2ok Thé *pl (efficient (program)
efficient (program) *pl
REEICT £ 8 (@Fo]) effjcient program
The efficient program +s

[FE] [T

ez \\

[ 19} Lambda 4

(Example of noun phrase)

il 38 3. ool A-AF:Fz e
Fig. 3. An example of English lambda-deep
structure.
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agi1, Ha A e glish-Oriented Formal Representation)oll #fEsl=
Fig. 1. An outline of translation procedure. MBS o) Lambda- ZE M (Korean-Oriented Formal
Representation) + #ZE9 F—3 Rl #KallA &
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TRAszn‘lvg VERB ' S g g ((( 1, 0,1), ©1)
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S T A b 000
i 1)
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INA UNCTION 0. 0.0 = ; o
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a@l2. dolo Eof HFo e 4. B3l Fol HFe ke
Fig. 2. Syntactic category of English. Fig. 4. Syntactic category of korean.
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(PARSER Ax (T4 (1y (3141 &ch(x, yD)))

EO0

Ax (773 {Ay (a4 ghek (x, y))))
I E0,1)

(Ay (814 ket (g v)))

/\ EO
Ay (] 4 gbet(x, y))
E @, (0, 1))] E 0, 1)
3 A ghot(x, y)
E© 1,1
84 ahel

[}

a2l5. gFojy A-AlEFFzo e
Fig. 5. A example of korean lambda-deep

structure.
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(VT (FORM,ORG) ((SEM, HAVE-) (SEM, HAVE+)) (ASS, D))
(PUT 'NEED "ENGWRD
"((NOUN {NRB, SGL) (SEM, NEED ) (ASS, 0 ))
(VT (FORM, ORC) (SEM, NEED +) (ASS, 1}
(PUT 'ETHERNET ‘ENGWRD '(NOUN (NBR, SGL) (SEM, ETHERNET) (ASS,0))

a2l6. AHATAe sl
Fig. 6. An example of dictionary content.
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a8 7. H4F3 9 program7lE
Fig. 7. An example program of grammar rule.
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EROS(nil;=
(huffer initial setting)
print - “English Korean machine trafpslation ssstem”
input - cnglish sentence
PARSER(buffer) = buffer - input sentence

prog{count - 0);
if try(car; 1); (cat - sentence (initial category))
then print (“PARSING SUCCEEDED™)

TRY (cat; 1)=
prog(slot; subslot; a; b; c; d; e);
slot - list(cons(cat; ((FINISH))) ; position; nil; nit)

subslot - cons(slot; nil);

loop; if null(substack)
then return nil
else slot - car(slot)
subslot - udr(slot)
tryslot(nitl)
go loop,;
TRYSLOT(slot)=

prog((goal; rules; newslots);

goal - slot. a;
newslots -( );
(gap supplement process, if any)
if atom(goal)
then

(search process to avoid double process)

rules - invoke (exrule; goal);
foreach rule rules

do

if eval(first (rule))
then eval(second(rule))

end
clse eval(goal);
foreach slot newslots (slot updating)
do sslot push{slot; sslot)
end)

EXPAND(a)= a -goal
prog(gosl; rule; berule; newtree; node);
if and(a -vp ; test(a; c))
then return nil
else rule -getp(a; exrule)
if null(rule)
then nil
eise expdict(rule)
~ctdxct(dummy, <)
if borule -getp)a; borule)
then
if rule -assoc(word category; borule)
then makenode
rule - invoke(corule; goal)
(Ldiom process routinc)
it node -getdict(goal; c)
then  makenode
rule -invoke({corule; goal)

end

a8 8.
Fig. 8.

Rule interpreter® 72
An outline of rule interpreter.
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a8 9. chEAFeiel theled A E] routine
Fig. 9.

Simple flowchart of word class decision

and mutivocal word detection routine.
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®.-B WEIA2A WG HR

ot# 2 : (¢ consists of logical symbols called Matalanguage #
(SEN
(T
(LAHERA
X722
(A%
C(P%
CLAMEDA
X?s
{ (A% METALANGUAGE)
(LAMBDA X7& (CALL X7S XPsiiiv:
(LOGICAL SYMEROL) )
(LAMEDRA X773 (COMSIST-O0F X?7 X73))13)7

*¥ SYMROL TRANSFER %%

(SEH
{E
(ILAHEDA
X7
(A%
(X433
(LAMEDA
X75

(A% HETALAHGUAGE)
CLANEDA XT& (RURDA X7S X74)3i0:
(HOMRT HKIHQ:) )

(LAMEDA X780 (KUSUNGLEUDA X777 X7E8)1):))

3210, N1EH 3 o
Fig.10. An example of symbol transfer.

(SEM (THE (COMMAND))
(LAMEBDRA X72
((HO (OFERAND))
(LAMEDA X773
(NEFD (X72 X73)3))))
(SEM ((GYE T)
(COMHMANDD )
C(LAhBUA X772
ceinn A
(OFERAND))
(LANBDA X73
CCRILYD T)
(X772 X733

{SEM ((UYE T)
(CONMAANID)
{LANEDA X72
Clax (((GAF T
(LAMBDA X115
CCPTLYD T)
(X72 X73))))
(OFERANID ) »
(HE §))))

JEN. FzEse] o

Fig.11. An example of structure transfer.
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(pretty) girl2 FH =, ol AL prewyzts HAEF
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Bl Bthn shod %/\:J ehe MRz EEY 4
et Fasi 43

LlEel Eokmb BB MAH Eiol 4@ #a
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By MEH Bao HES:
oz vehy % gk

&9 ARAR S &89 HERE S RS B
B WS RISl BhEME, el MMl
BES pE i

KE ERGEROIA ) BFRE s —EM o 757
o ol AL bole &% Sl HEESE B
Fob —@etA BES Y doh 2125 AR EE o)
— o]},

$#id9 relationship

{FUT ‘RYULHAFHADA ‘GEMER ‘((HIL 0) ((FHK ACTOR OKJ1 QH4D)
(SEM COMVINE ACTOR OFJ1 N8 IZ)
(408A (BA . ALTDR)
CEUL . DRI
(IS N
CE . QHI2Y3) )
(FUT ‘BAECHIHANA "GENER ‘((NIL 0) ((PHR ACTNR OKJ)
(SEff ALLUCATE ACTOR OBJ)
(308A (HA . ACTOR)
(HUL . OBYIID
(FUT ‘HAESUCKHADA ‘GENER “(C(HIL 1) CC(FHR AUCTOR NHY)
{SEM ANALYZE a( TOR DR.J)
(J0SA (BA . ALTAR)
CEUL o Ok
(EDAEHAE . DR
CLFHR ACTOR UL
(SEM INTERFRETE AQTOR OB
(JOSA (LA  ALIDK)
CEUL .« DB YY)
(PUT "BYUNHWANHADA ‘GENER “C(NIL 0) (CFHR ACTOR Okl 0Ok
(SEM TRANSDUCE AC10K ORJL ORI
CIASA (BA . AUCTDR)
(B« OBJLY
£, ORI"1)) )

(FUT “GOSULKE " GENER © (Al

GO . D) (HCHANGE KOJUNGREUH) 1))
CPUT “SOCRED ‘GENFR  (HOUQ 1))
CPUT - MARIGLL "GENER 7 CHOUN

COHD . 2) (HOHAMGE HAEYDNG))Y G

a2, g4 el Qe
Fig.12. An example of generation dictionary.

FiEEl 2312004 B A s’ (KYULHAP-
HADA) ¢ #M£H 2%, Lambda-EBHESG LA/ i
FE R ACTOR;T’}, OBJ1;%, OBJ2;3, oz
ol Foidlct. OBJ2;{ =, ollel EEE HAOKRA %
WE B S BA S BB

g HEEL A RES Lambda-FBHEE S &
BEEqtez s o EEVE RAEstRE kgL
semantic primitive 5 E¥ sl EHEE el 2
129l FTBE
Frsn o] ol

ERGAR A FIA sl BRf2 HER: REEE B
EZ EHe2 A property list ko2, #HEREE
o} iEikol HHESIE BHFA Y pattern, MiMES 3B
fE@Eel ot HiESIs Mg Ad-e B\
o ol AL ghep e

13130 HEHE AR EES Mok

rir

semantic primitive M(move) & Zt&

V. W6 ¥ =%
BEE A 38 AR VAX-11/780L 1 A4
Interlisp~- F4-5 FIM slod jiufi shaich.
RyTERA AT MRS #2200 B8R ol
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{Sem{Subj NA) (Ax8((ddobj (HANA (CHACK)))(Ax9(KAGIDA(x8 y9))))))
Eo

(A x8{(ddobj (HANA{CHACK))) (A x9(KAGIDA (ms))())) )
E(01

sdahe w8l Yo
(A x9(KAGIDA (x8 x9))))

(8ol #4942 A4z deh 2
((ddobj (HANA (CHACK)))

Eo
(Subj, NA) (x8 o) & A A& Az 4d)
E{0(01))
NA+NEUN A x9(KAGIDA (x8 x3)))
E(01)
(ddobj (HANA (CHACK))) (x8 of x93 7443 et &
(& 0(01)) ]u&» e ot o,
(HANA (CHACK))+EUL KAGIDA(x8 gg)
HAN+KWONEU4CHACKHEUL  (x8 o x9% 742 9eh)
NANEUN HAN KWONEU CHACKEUL KAGICO ITSUDA.

% e 4 99 42 A2 g,

2813 A4BEY AS
Fig. 13. An outline of generation procedure.
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HBBfEol A 7HA BEd HE o BMUTHERY R
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BE, BEOTHLAN RIS PR ohol METMENTS frebe
BpTafol A AN o2 BRI Lol Hel o BFek
teoll HfEstw bE-o BEUENT KH )
ministic3HAl AT e R el H O B
Bt #5HE checkdld #FEstxl ¢owl User Inter-
faceol a4l Ak oz chgof NS B o
Kiretdeh, eivk MHTBAIS] ol Kstol HARy
o7 BES MRS 2% & gle HEE AU

oAkl T CWBR S L og §l T R
+ HIRsIA 7] ool KK~ @ERE NS vt
HAov g7 dden, A¥Ba fidldE HMHE

b 21 e

non-deter-
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# % % ENGLISH KOREAN MACHINE TRANSLATION SYSTEM (V1) % *
===DO NOT EXCEED THIS POINT % ===

# % START INPUT ROUTINE *#

INPUT=(IT CONSISTS OF LOGICAL SYMBOLS CALLED METALANGUAGE =)

#* % INPUT NEW WORD DICTIONARY CONTENT FOR ® SYMBOLS » #

1 : CATEGORY INPUT=(NOUN)

2 : SYN. VALUE= (NBR. PL)

3 : SEM. VALUE~ (SEM. SYMBOL)

4 . ASS. VALUE=(ASS. 0)

#* % PARSING SUCCEEDED * »

#* * SCAN MODE SELECTION G(0OD) R(ETRY) T(OP) D(ISPLAY) *#

INPUT=D
SENTENCE
DCL
CLAUSE
NP
PRONOUN. . IT
VP
VP3.. CONSISTS
PREPP
PREP.. OF
NP
NP
NP1
NOUN
ADJP .. LOGICAL
NOUN .. SYMBOLS
VPP
VP23.. CALLED
NP
NP1
NOUN .. METALANGUAGE
END.. =
* %« SCAN MODE SELECTION G{00D) R(ETRY) T(OP)D(ISPLAY) * %
INPUT=G
(SEM
ar
(LAMBDA
X77
(A=
(P =
(LAMBDA
X75

( (A% METALANGUAGE)
(LAMBDA X76 (CALL X75X76)))))
(LOGICAL SYMBOL)))
(LAMBDA X78 (CONSIST-OF X77 X78))))))

*% SYMBOL TRANSFER % %

(SEM
(E
(LAMBDA

X77
((A®
((P*
(LAMBDA
X75
( (A% METALANGUAGE)
(LAMBDA X76 (BURDA X75X76)))))
(NONRI KIHO)))
(LAMBDA X78 (KUSUNGDEUDA X77X78))))))

» % OUTPUT » #
ENEUN METALANGUAGERA BULRIUNEUN NONRI KIHORO KUSUNGDEUNDA

agh4, AgAAe B
Fig.14. An example of system output.
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1986F 11 BFIBARLE H23% % 6 0
B M RE YT HEFES Rl Rl 3
stk

w0 WEE ERISOIE Biel S —Emoz

g skl 7] ool BhGRIERHR O Byl A B (4 3l
BlFEHE ol b HiMEE o) o FFETC

BoMiiol dolMe, AL 28 B% =v A
Hxh fEEe] & WELolts Bkl ek B
B FEES B%E e el doiddst. 2% ¥
SANA BRESI] S AR S SV BT
HANS (EaRshd ol BE BRH Wl HikEs
o el el el el RS

aglo] WBMERSY —flE 2alch

VI. # E ]

A R TolA= Montague Xikoll H#Esle] Lambda-

fiS Sz WEY BEEREREEE B, olF M
#B oz M WMFEY HHE Blde AXE &
Eelo] WEBMBHEIE AAY S Bsls, EaEe AKX
LRl #slol HEAES HHE dFor A 2 K
B oTHEES Bl

A ol REY A9 obal e WD
A1z 2l patternol [RE =ol Sdel, KHL3H7oll=#
Bho| glo}, MRFMEAISY BMEHLel BwEEE ®T
4 ole B Zbhe X, zE BEEE ER
W BhEE MBS FMEE HR M3, manual
olvb — BXREIN 2L HEE @EAde #HFS
o= HBE AlgEstelely rfh

2 X

2
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