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TAO BIEU DIEN LUAN LY CHO NGON NGU TU NHIEN TRONG QUA
TRINH PHAN TICH CU PHAP

Phan Thi Tuoei, Nguyén Chi Hiéu
Trudng Pai hoc Bach khoa — PHQG TP.HCM
(Bai nhdn ngay 14 thdng 3 nam 2002, hoan chinh sia chita ngay 29 thdng 3 ndm 2002)

TOM TAT: Bai bdo sé trinh bay nhitng y tudng co bdn ciia ly thuyét ngit nghia, gidi thiéu
muic ngi¥ nghia khong phu thudc ngit cdnh cia cdu, dugc goi la dang ludn Iy. Dang nay dugc
sinh ra truc tiép trong qud trinh phdn tich cii phdp ciia cdu trong ngén ngit ty nhién. Bai bdo
ciing trinh bay nhiing cdi thién ciia chiing téi cho gidi thudt phdn tich cii phdp biéu db tit trén
xudng ciing nhut viéc xdy dung van pham luu vét qud trinh phan tich cii phdp dé sit dung cho
giai doan tao dang ludn Iy.

1. PATVANDE

Trong xif 1§ ngdn ngi ty nhién, ngudi ta ludn mong mudn “nim bit” dugc nghia cia
cu nhdp. Mb hinh biéu dién ngit nghia ciia cAu ngdn ngi¥ tu nhién 13 mot cdng cu quan
trong dé bién dich sang mdt ngdn ngit khac.

Hién nay nghién citu vé dich mdy, ngudi ta di tip trung vao phén tich nghia clia ciu chd
khong chi quan tim 4&n phén tich ¢t phdp, mac di phan tich cd phép van lu6n dong vai trd quan
trong trong qua trinh x{ 1y ngdn ngit ty nhién[6].

D& bi€u dién ngl¥ nghia cla ngdn ngit ty nhién ngudi ta ding dang ludn 1y (logical
form). Dang lu4n 1y 12 mic bi€u di&n ngit nghia ma khéng phu thudc ngit canh [4, 7, 8].

Trong bai bdo nay, chiing t6i s& trinh bay ¥ tudng cda ly thuyét co bin vé ngil nghia
cling nhu sy lién hé gilta ci phdp va nglf nghia ma dng dung quan trong 1a viéc tao truc ti€p
dang biéu dién ludn 1y cda ngit nghia tif phan tich cdu triic ci phép ctia cau. Phin cudi bai
bdo s& trinh bay mot s cdi thién cla ching tdi cho gidi thuit phén tich cd phdp biéu dé tx
trén xudng, cling nhu viéc x4y dung vin pham luu giit v&t d€ st dung cho viéc tao dang luén
1y trong qud trinh phén tich cid phép.

2.  NGONNGUDANG LUANLY CO BAN

2.1 Ngitf nghia va dang luén Iy

Dé luu gilf nghia clia ciu ngudi ta ding dang ludn 1§. Qud trinh 4nh xa mdt cdu vao
dang luén 1y dugc goi 12 biéu dién ngit nghia. Con qué trinh 4nh xa ti dang ludn ly sang
ngdn ngll bi€u dién tri thic cudi cing dugc goi 12 bi€u dién ngit canh. Dang luin 1§ chinh 1a
st bi€u dién trung gian clia ngit nghia nhu ¢ hinh H.2.1.
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Phin tich cd phdp / S \
NP VP
ART N \% ADIJP

the ball is red
i/ biéu dién ngit nghia
(RED1 <THE bl BALL>)
J/ biéu dién ngit cdnh
Red (BO73)

Dang luin ly

Biéu dién cudi ciing

H.2.1. Dang ludn Iy 1a dang biéu dién trung gian cho ngi¥ nghia

2.2 Ngon ngit dang ludn ly

Tir 14 don vi cd ban clia ngit nghia, ngif nghia ctia ciu phu thudc vao nghia cla cédc tif ma
né st dung. Trong phin nay ching ta s& n6i dé&n ngdn ngi, trong do ¢6 s két hgp nghia clda
céc thanh phin d tao nghia cho cdc ménh dé phic tap hdn. Cdc thanh phdn ciu thanh cdu clia
ngdn ngif dang ludn 1y gom c6: nguyén tif, vi i, ménh dé.

Nhitng dang phifc tap hdn s& dugc xay dung tif cdc cdu ddn gian, k€t ndi v4i nhau bing
cdc ciu tric: -

Toan tf ludn ly: NOT, AND, OR..

Lugng tit: MOST, PLUR.

Toén tif thi: PAST, PRE, FUT

e Mi héa sy nhap nhiing trong dang luén Iy:

Thoéng thudng mot tif ¢ nhiéu nghia nén s& giy ra sy nhap nhing, do d6 trong dang
ludn 1y ngudi ta phai miéu t4 tat cd cdc nghia cta tir. Vidu tr BALL trong tié’hg Anh vira c6
nghia qué béng 1dy nghia BALLI ,vifa c6 nghia budi khiéu vii 14y nghia BALL2. Ngoai ra
tén riéng, dai tif cling gy ra su nhdp nhiing nén ta phdi thém cdc cdu tric nhu:

(NAME < variable > < name >) : cho té€n riéng

(PRO < variable > < preposition>) : cho dai ti

e Dong tif va trang thai:

Pong tif dugc dnh xa vao cdc nghja tudng ting va déng vai trd vi tif trong dang ludn 1y.
Tuy nhién diéu nay 1am mat di tinh tong quét ciia dong tf khi ching cling dé cdp mot hién
tugng nhung trong cdc ti€u ti€t khdc nhau.

Vidu: John broke the window with the hammer

The hammer broke the window
The window broke

Trong ba cau trén, chiing ta mong mudn 13 ddng tit break s& dudc dnh xa vao mot nghia cho

titng truding hop khac nhau. Vi thé d€ gilf tinh t8ng quét clia dong tir, ngudi ta da dung vdn pham
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tinh hudng (case grammar) dé€ miéu t3 nghia ctia cau thong qua mdi quan hé gilta ddng tir v6i cdc
d6i tugng tham gia trong su kién, d6 1a: tdc nhan (agent); chii t6 (theme); cong cu (instrument).

Ngoai cdc chifc nang: tdc nhan, chi t5, cong cu, trong van pham tinh huéng con c6
chifc nang: ndi chdn, déng chi t5, déng tic nhan...

Vi du: Ciu “John broke the window with the hammer” s& dugc 4nh xa vao dang luén ly:
(3e: ( & PAST BREAKS €) (AGENT e (NAME j1"John")) (THEME e < THE
wIWINDOW>) (INSTR e < THE hl HAMMER) )))
Dang t8ng quét cia dang luan Iy 1a:
(Event - pe [Relationl e objl] .. [Relationn e Objn] )

3. TAOTUDPONG DANG LUAN LY TRONG QUA TRINH PHAN TICH CU PHAP
CHO CAU CUA NGON NGU TU NHIEN

Trong phin nay ching t3i s& trinh bay phuong phdp lién k&t ngit nghia vé6i cdu triic cd
phép dé tao ddng dang ludn Iy trong qu4 trinh phén tich ci phdp.

Mot trong cdc nguyén tic tao biéu di&n ngit nghia 12 qué trinh tong hgp. Nghia clia mot
thanh phdn trén cdy cd phip dudc din ra t nghia cta cdc thanh phin con. Ciing tuong ty
nhu 1y thuyét téng hgp cla cd phép, ludt sinh dp dung trén cd sd pham trit ciia cdc thanh
phan trong ludt, ma khong quan tim dén ciu trdc bén trong cla né. DE phit trién 1y thuyét
tong hop cho biéu dién ngif nghia, ngudi ta gid dinh da ton tai sy twong duong gitta cAu trdc
ci phdp va lugn Iy. Tuy nhién thyc t€ khong don gidn.

Vi du cau “Jill loves every dog”
¢6 cdu triic cd phép:
((Jill) (loves (every dog)))

nhung dang luin 1y lai 1a:

(EVERY d: (DOGI d) (LOVESI 11 (NAME j1 “Jill”) d))

R rang hai cdu triic nay khong gidng nhau vé thit ty c4c thanh phan.

Vi cdu trdc cd phdp 13 ¢6 tAm vuc, con cdu tric cia dang ludn Iy thi khéng. Tir d6
ngudi ta phdi diéu chinh Iy thuyét tdng hdp d€ tao ra dang ludn Iy nhu sau:

(LOVESI 11 (NAME j1 “Jill”) < EVERY d DOGI >).

Dang nay gin vdi dang clia ciu tric ci phdp. Pé tao ra dang ludn ly trong qud trinh
phan tich cu phdp ngudi ta phdi gén cdu tric ngi¥ nghia vio cdc thanh phédn ci phdp va dé
gidiquyé€t cdc vi tit don nguyén va cdc dang vi tif phiic tap, trong qud trinh tdng hdp ngudi ta
da dang phép todn lambda (lambda calculus) d&€ hinh thdc héa vi tit. D€ gidi thich qué trinh
tao ra dang bi€u dién ludn Iy dua vao phép todn lambda téi s& trinh bay phép todn lambda va.
thu gidm lambda nhu sau:

3.1. Phép todn lambda va thu gidm lambda [4]

Phép todn lambda 1a mot ngdn ngit manh dyva trén tdp cdc thanh phin nguyén thiy. Cic
cong thite trong phép todn lambda gém nhitng xdc nhén tuong dudng c6 dang:

< expression > = < expression >

Tién dé quyét dinh trong hé théng nay, phuc vu cho myc dich bi€u dién ngit nghia la:

((AxPx)a)=P(x/a)

v6i P 1a cOng thic bat ky c6 lién quan dén x. P (x/a) la cong thic ma trong dé mdi x
dugc thay th€ bing a. Trong tién dé nay ¢6 hai phép todn co bdn la: thu gidm lambda
(lambda reduction) va tritu tugng lambda (lambda abstraction). Thu gidm lambda dugc thuc
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hién tir trdi qua phdi cta tién dé. Triru tugng lambda thyc hién tir phdi qua trdi tién dé. Thu
gidm lambda la qud trinh thay th€ mgt cong thic bang cong thitc don gidn hon ma tudng
dudng vdi né. '
3.2 Phép todn lambda va thu gidm lambda véi dang biéu di&n ludn 1y

Vi du cdu “Jack kissed Sue” cé dang ludn 1y:

(KISS1 k1 (NAME j1 “Jack™) (NAME sl “Sue™))

néu gin ciu tric ngit nghia cho thanh phin VP trong c4u triic cii phdp thi VP s& bao
gdm nhém tir kissed Sue. Pay la vi tir don nguyén. Vi tir nay ding néu c6 mot déi tigng
“kiss” Sue. Dua vao phép todn lambda ta s& bi€u dién vi tir don nguyén nhu sau:

(Ax (KISS1 k1 (NAME sl “Sue™)))

Sau d6 ta c6 thé xay dung mot ménh dé tir biéu thic lambda va mot d6i s6

Trong ngdn ngit dang ludn 1y ta s& ¢6 ménh dé cia ciu Jack kissed Sue 1a:

((Ax (KISS1 k1 x (NAME sl “Sue™))) (NAME j1 “Jack™))

Vay ménh dé trén ding néu va chi né€u (NAME j1 “Jack™) pht hop vdi vi tir (Ax (KISS1 x
(NAME sl “Sue™)))

Theo dinh nghia n6 chi ding khi va chi khi:

. (KISST kI (NAME j1 “Jack™) (NAME s1 “Sue™)) 1a diing ;

Qu4 trinh xdc dinh ménh dé tir biéu thitc lambda nhu trén chinh 13 thu gidm lambda.

Chinh bi€u thiic lambda da thi€t 1dp méi quan hé mit thi€t cla cip ci phdp — ngif
nghia. Tir d6 ching ta nghi tdi phudng phdp bién dich huéng dén ci phdp. Phuong phép nay
s& ty dong truyén thudce tinh; tifc 12 gan cdc cdu trué ngit nghia cho cdc nut trén cdy ci phdp
trong qud trinh phén tich ci phdp va thyc hién qué trinh téng hdp thudc tinh dé tao tu_dong
dang ludn 1y cho cdu. D€ thuc hién dugc diéu ndy chiing ta cin phai xdy dung tir dién
(lexicon) sao cho vdi mbi tir phdi chita ddy di cdc nghia. Pdng thdi phai nhing ngit nghia
vao trong cdc thanh phan ctia luit sinh trong vdn pham.

Hinh H.3.2 1 vi du vé tir dién c6 nhiing nét (feature) ngif nghia SEM v mdt s& nét ci
phéap.

a (art AGR 3s SEM INDEFI)

can (aux SUBCAT base SEM CANI1)

car (n SEM CAR1 AGR 3s)

cry (v SEM CRY! VFORM base SUBCAT_none)

decide (v SEM DECIDES1 VFORM base SUBCAT _none)

decide (v SEM DECIDES-ON1 VFORM base SUBCAT_pp:on)

dog (n SEM DOGI1 AGR 3s)

fish (n SEM FISH AGR 3s)

house (n SEM HOUSE1 AGR 3p)

has (aux VFORM pres AGR 3s SUBCAT pastprt SEM PERF)

he (pro SEM HE1 AGR 3s)

in (p PFORM {LOC MOT} SEM (N-LOC1)

Jill (name AGR 3s SEM “Jill™)

man (n SEM MANI1 AGR 3s)

men (n SEM (PLUS MAN1) AGR 3p)

on (p PFORM LOC SEM ON-LOC1)

Trang 57



Science & Technulngy'evelupment, Vol. §, No. 3&4-2002

saw (v SEM SEES1 VFORM past SUBCAT_np AGR 7a)

see (v SEM SEES1 VFORM base SUBCAT_np IRREG-PAST + EN-PASTPRT +)
she (pro AGR 3s SEM SHE!)

the (art SEM THE AGR {3s 3p})

to (to AGR - VFORM inf)

H.3.2. Ti¥ dién don gian cé nhing nét ngi¥ nghia SEM

P& thuc hién bién dich hudng dén ci phdp, ching ta cin vin pham c6 nhing nét ngit
nghia SEM. Hinh H.3.3. Ia vdin pham c6 nét ngit nghia SEM.
1. (S SEM (?semvp ?semnp) — (NP SEM ?7semnp) (VP SEM ?semvp)
2. (VP VAR 7v SEM (A a2 (?7semv ?v a2))) — (V[ _none] SEM ?semv)
3. (VP VAR ?v SEM (A a3 (?semv ?v a3 ?semnp))) — (V[ _np] SEM ?semv) (NP SEM
7semnp)
(NP WH - VAR ?v SEM (PRO ?v ?sempro)) = (PRO SEM ?sempro)
(NP VAR ?7v SEM (NAME ?v ?semname)) — (NAME SEM ?semname)
(NP VAR 7v SEM <7semart ?v (7semcnp 7v) >) = (ART SEM 7semart) (CNP SEM ?semcnp)
(CNP SEM ?semn) — (N SEM ?semn)
Head features for S, VP, NP, CNP: VAR

90 =1 'Oh LA

H.3.3. Vin pham c6 nét ngit nghia SEM

Qud trinh phén tich cd phdp va tao ty dong dang biéu dién ngi¥ nghia cho cau ti€ng Anh_
“Jill saw the dog” dugc trinh bay ¢ H.3.4.

S SEM (< PAST SEES! > evl (NAME J1 “Jill") < THE d1 (DOG1 dl) >)

VAR evi
—
NP SEM (NAME j1 “Jill™) VP SEM (A x (< PAST SEES! > evl x < THE d1 (DOG1 dl) >))
VAR j1 VAR evl
NP SEM < THE d1 (DOG1 d1) >
VAR dl
/ e 0
V SEM < PAST SEES > CNP1 SEM DOG1
NAME SEM “Iill” VAR evl VAR dl
VAR j1 ART SEM THE
Jill saw the dog

H.3.4. Tao ty dong dang ludn Iy cho cau “Jill saw the dog” trong qua trinh phén tich cd
phéap
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4. THU NGHIEM GIAI THUAT TAO TU PONG DANG LUAN LY CHO CAU
CUA NGON NGU TU NHIEN

Nhu da phan tich & phan 3, dé thuc hién qud trinh dnh xa tif cdu sang dang ludn 1y, ta
phéi xdy dyng dugc cdy phan tich ci phdp ctia cdu. Trong qud trinh phén tich ci phdp chiing
ta phai “gdn” ngit nghia vao cdc nit trén cdy ci phdp, gidng nhu qud trinh téng hdp thude
tinh trong bién dich huéng dén ci phdp [1, 3].

Viy qué trinh “g&n” ngit nghia vao cay cd php s& dugdc thuc hién nhut thé nao?

Trong thit nghiém nay chiing tbi sita di gidi thudt phén tich ci phdp bi€u d6 di xuéng
(Top-down chart parser) [4] dé thuc hién viéc luu gift cdc bude cia qud trinh phén tich ci
phép, s& dugc s& dung cho viéc tao sinh dang luan Iy cla céu.

Giai thuit tao tu dong dang ludn Iy clia cau trong qud trinh phan tich cd phdp clda ching
t6i duge trinh bay & gidi thuat 4.1.

Giai thuit 4.1: Tao dang luin Iy cia cdu.

Input 1. Cau nhip cling vdi cac tir loai tuong (ng cda cdc tif trong cau.

2. Tép ludt sinh c6 cdc ddi s8 dudc goi 1a tdp ludt sinh P, cda vidn pham luu vét G,

Output: dang ludn 1y clia cdu nhép

Phuong phdp:

1. Thuc hién phén tich ci phdp biéu db di xudng cho ciu nhap vdi vin pham luu vét.

2. Néu cau nhip duge chap nhin (ding ci phdp) thi ti€p tuc & budc 3. Ngudc lai sé&

bdo 15i (do thi€u luat, cdu viét sai, hodc tif chua c6 tir loai).

3. Luu tit ca cdc ludt dude thu gidm vao mdt stack theo thit tu: ludt nao dugc thu gidm

trwde s& cho vao stack trude. Stack nay dugc goi la stack Iuu viét.

4. Thuc hién gidi thudt xdc dinh dang ludn 1y bang cdc hanh vi thu gidin:

a) Khi c6 mot ludt tir ving dugdc chon dé thu gidm, 14p tilc mot nét ngit nghla
mdi dudc tao ra § mot niit tuong Ung trén cdy ci phdp (ludt tir vung c6 dang
A—ae, vdi a 12 ky hiéu két thic).

b) Khi mot thanh phin tuong dng vdi mdt nit mdi trén cay cd phdp dug xay
dung, (ddng nghia vdi viéc modt ludt dude thu gidm A—oe), bd bién dich s€
kiém tra trong luit tuong ng clia vin pham gia t6 G, ¢6 phép todn lambda
khong? N&u ¢6 thl nét ngit nghia SEM dugc thu gidm bdi phép rit gon
lambda.

Giai thuit 4.2: Xdc dinh dang ludn ly.

Input: stack luu v&t va chudi tir loai clia ciu nhdp da dudc chap nhin.

Output: dang ludn 1§ cla ciu nhép.

Phuong phdp:

Khdi dong cac bién tam:

Make: = 0; Reduce: =0
Repeat

If néu ky hiéu muc tiéu S & trén dinh stack thu gidm va stack nhap chi con ky

hiéu $ then qué trinh xdc dinh dang ludn 1y cia cdu nhdp két thic thanh cdng; gdn make: = 1;

Else begin

Gia sit A—oe 13 lut thu gidm dang niim trén stack luu vét.

If phdn t trén dinh stack thu gidm tring véi phin t cudi cla v€ phai luat

A—oe (ddu e khong phéi 1a ky hiéu ctia vin pham)
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If chudi o xud't hién trén stack thu gidm then reduce: = 1:
If reduce = 1 then /* thu giam*/
Begin
- 102i b6 r phan tif ra khai stack thu gidm; r = |a| (Ja| 12 kich thude clia o)
-Sp:=sp - r+ 1; vdi sp 1a con trd chi muc trén cla stack thu gidm.
- stack thu gidm [sp]: = A
- xdc dinh nét ngit nghia SEM va bién VAR cho A.
-tao phan W& mdi cé tén 1a A vdi cdc thudc tinh SEM, VAR.

end
else /* ddy */
begin

-ddy phin tif trén stack nhap 1én stack thu gidm.
-xdc dinh SEM, VAR cho phin ti nay.

End;

End;

Until make = 1;

Vi du 4.1: Jill saw the dog.
a) Cho vin pham phi ngit cdnh G
1.5 -> NP VP
2VP->V
3.VP->V NP
4.NP -> PRO
5.NP -> NAME
6.NP -> ART CNP
7.CNP ->N

b) Tif vin pham a), chiing tdi tao vin pham luu vét G,
1.S(?idRule, ?endtity)-> NP(?idRule, ?endtity)VP(?idRule, ?endtity)
2.VP(7idRule, ?endtity) -> V
3.VP(?idRule, ?endtity) -> V NP(?idRule, ?endtity)
4.NP(7dRule, ?endtity) -> PRO
5.NP(%idRule, ?endtity) -> NAME
6.NP(7idRule, ?endtity) -> ART CNP(?idRule, ?endtity)
7.CNP(?idRule, ?endtity) -> N
c¢) Cho vin pham gia td G,
1.(S SEM (?semVP ?semNP)) -> (NP SEM ?semNP )(VP SEM ?semVP )

2. (VP SEM (lamdaX( ?semV ?varV X )) VAR ?varV ) ->
(V[_Lnone] SEM ?semV VAR ?varV)

3. (VP SEM (lamdaX( ?semV ?varV X ?semNP)) VAR ?varV ) ->
(V[Lnp] SEM ?semV VAR ?varV )( NP SEM ?semNP VAR ?varNP )

4. (NP SEM (PRO ?varPRO ?semPRO) VAR ?varPRO) ->
(PRO SEM ?semPRO VAR ?varPRO )

5. (NP SEM (NAME ?varNAME ?semNAME) VAR ?varNAME) ->
(NAME SEM ?semNAME VAR ?varNAME )
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6. (NP SEM (?semART ?varCNP ?semCNP) VAR ?varCNP ) ->
(ART SEM ?semART VAR ?varART )(CNP SEM ?semCNP VAR ?varCNP )

7. (CNP SEM (?semN ?varN) VAR ?varN ) -> (N SEM ?semN VAR ?varN

Vi tir dién § H 3.2. ta ¢é sd dd phin tich nhu sau

_S(rule 1)
(% : VP(rule 3)
S(rule 1) P(rule 6) _
NP(rule 5) VP(rule 2) | CNP(rule 7)
NAME \' N
@ Jill, 2i saw 3 i 4 dog 5

NP -> NAME. v’}VP->V. " NP->ART.CNI;E LNP->§|:.
iS>NP.YP | VP->V.NP | NP->ARTCNP.
| - - s -
S-> NPVP. C> ! !
s s s
i P> VP-> V NP, E
s ; i s R
| i E S->/NP VP, i
i | i ' '
L 1 L .l ’i

H 4.1 .Qud trinh phén tich cii phdp cdu “Jill saw the dog ” bang gidi thuét biéu dé di
xuong -
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S (Rule1T4)
| VP (Rule3T4)
S (Rule5T1) NP (Rule6T4)
NP (Rule5T1) | VP (Rule2T2) CNP (Rule7T4)
NAME v ART N
1 Jill 2 |saw 3 |the 4 dog 5

a) >

NP> NAME | VP >V » NP> ART.CNp: | CNP(Rule7T4)-> N,,

S —» NP.VP VP - V.NP s P(Rule6T4)—>ARTCKNP (Rule7T4).

S (Rule1T2) | — NP (Rule5T1) | VP (Rule2T2).

@ VP(Rule3T4) —> | V NP (Rule6T4). >

S (RulelT4) — NP (Rule5T1) | VP (Rule3T4). >

H.4.2. Thuc hién phén tich cii phdp biéu do ti trén xudng trén vin pham vét

Cac tap thyc thé cla cdc ky hiéu khong két thiic dudc tinh trude khi thuc hién phan tich:
%
S->.NPVP
NP -> . PRO
NP -> . NAME
NP ->. ART CNP
NP2
NP ->. PRO
NP ->. NAME
NP ->. ART CNP
VP :
VP->.V
VP ->.V NP
CNP :
CNP->.N
« Qué trinh xdc dinh dang ludn 1§ clia chudi tir loai NAME V ART N cia cau “Jill saw the
dog”

Stack thu gidm Stack nhdp Hamh dong Budc

$ NAME V ART N § | Shift 1

$ NAME VARTNS | Reduce NP->NAME 2
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$ NP(Rule5T1) V ART N $ | Shift 3
$ NP(Rule5T1) V ARTN $ [ Shift 4
$ NP(Rule5T1) V ART N § | Shift 5
$ NP(Rule5T1) V ART N $ | Reduce CNP->N 6
$ NP(Rule5T1)V ART CNP (rule 7T4) $ | Reduce NP->ART CNP 7
$ NP(Rule5T1)V NP(Rule6T4) $ | Reduce VP->V NP 8
$ NP(Rule5T1) VP(Rule3T4) $ | Reduce S->NP VP 9
$ S(RulelT4) $ | Accept 10

¢ Qud trinh tao SEM, VAR.

o]
)
S
o

SEM, VAR
NAME SEM “Jill” VAR jl
NP SEM (NAME j1 “Jill") VAR jl
V SEM <PAST SEE1> VAR evl
ART SEM THE VAR t1
N SEM DOG! VAR dI
CNP SEM DOGI1 VAR d1
NP SEM (THE d!I : (DOG1 d1)) VAR d1
VP SEM (A X (<PAST SEE1>evl) X(THE d1:(DOG1 dl))) VAR evl
S SEM (<PAST SEEI> evl (NAME j! “Jill”) (THE d1 : (DOGI d1))) evl

O (00 |1 |\ | | | I

(o
<

o Stack luu vét.

NP(Rule5T1) -> NAME.

CNP(Rule7T4) -> N.

NP(Rule6T4) -> ART CNP(Rule7T4).
VP(Rule3T4) -> V NP(Rule6T4).
S(Rule1T4) -> NP(Rule5T1)VP(Rule3T4).

5. KET LUAN:

Gidi thuat tao tu dong dang ludn 1y ma ching tdi vira trinh bily 12 su cdi ti€n cda hai
gidi thuat biéu dd di xudng va gidi thudt phan tich ci phdp thi tw yéu [1, 3].

Qua thuc nghiém chiing toi thdy ring vdi thudt giai biéu dd tir trén xudng, cho két qui
phan tich khd nhanh (ching t6i da thyc nghiém phan tich véi s6 luit sinh khodng 32.000 luat).
Qud trinh x4dc dinh dang ludn Iy lai 1a qud trinh tong hop tir dudi 1én. Do vy chiing t6i phéi két
hop stta ddi giai thudt phin tich cd phdp thit ty y&u dé dién dich dang ludn Iy. Hon nifa chiing
ta bi&t riing bd phén tich thi ti y&u, chi phu hdp v6i 18p van pham c6 tinh chat sau:

- Khong c6 ludt sinh nao ¢ v€ phai rong (A -> 0).
- Khong c6 hai ky hiéu khong két thic ding k& nhau & vé phai.

Nén n6 khdng phit hdp vdi 16p vin pham clia ngdn nglf i nhién, vi vy chiing t6i phai
sit dung hai giai thuat cdi thién trén theo trinh ty sau. Trudc ti€n xdc dinh cdu nhdp c6 duing cu
phap khong, ching t6i dung gidi thut phén tich biéu dd tir trén xudng, tir d6 luu duge cdc budc
phan tich, ma § d6 c6 thyc hién thu gidm céc ludt sinh.
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Dua vao chubi luat sinh thu gidm, ching t6i ding cd ché& ddy thu gidm cia gidi thudt
phén tich cd phdp thif tv y&u trén vin pham gia t8 d€ xé4c dinh dang ludn ly. Chudng trinh
clia chung t61 da thuc hién dugc cdc giai thuit néu trén va cho két qud ding. Chiing toi 58
md rong vin pham va tit dién d€ c6 thé xi ly cdc dang ciu phuc tap.

ESTABLISHMENT OF A LOGICAL F ORM FOR NATURAL LANGUAGE
IN PARSE PROCESSING
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ABSTRACT: The paper presents the basic ideas underlying theories of semantics. It
introduces a level of context independent meaning called the logical form, which can be
produced directly from the syntactic structure of sentence in natural language. Then the
paper presents our improvements of top down chart algorithm for parsing. It also introduces
our tracing grammar, which keeps the steps of parse processing. These steps are used to
compute the logical form of sentence. '
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