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Abstract. This paper represents an approach to construct a system for Vietnamese text analysis. Because
Vietnamese is monosyllable, we carry out morphological and syntactic analysis in paralled in order to limit
the ambiguity and break out combinations. At the same time, we expand context-free grammar aimming at
representing natural language. From this point of view, we construct algorithms and describe some problems
in setting textual processing.

T6m tltt. Bai nay trlnh bay mi?t each tiep c~n dE?xa.y dtrng h~ thc5ng phan tich van ban tieng Vi~t. Do dl).c
diE?mtieng Vi~t do-n a.m, nen chiing toi tien h anh d~ng thb'i hai giai doan ph an tich hlnh thii va cu phap dE?
han cM t5i da sl):'nh~p nhhg va IO<J.ibd nhirng t8 hop tll: khOng c'a.n thiet. I)~ng thb-i chung toi dtra ra mi?t
mo hlnh van pham phi ngii' d.nh mo- ri?ng nh~m biE?udat cac cau trong ngon ngii' tl):'nhien, Theo each nhln
do, chung toi d'e xuat cac thu~t toan va mo ta cac van d'e nay sinh khi xU-ly cac van ban.

1. M<1DAU
1.1. Van de phan tich van ban

Vi~c phan tich van ban tir truxrc dgn nay thircng dtro'c chia thanh bon rmrc:
1. Pluin. tich tV: vtfng: Qua trinh phan tich tir virng nHm phan tich hmh thai cac tir tao nen,

tir d6 ki€m tra dtro'c tinh dung ditn cii a am tigt va. tjr.
2. Phiin. tich. cu phap: Qua trinh phan tich cu phap dira ra mf tel. v'e quan h~ va vai tro ngir

phap cua cac tir, nh6m tu: (hay ngir] trong cau, d'Cmgthai dira ra dtu true cua cau,
3. Phiin. t{ch ngic nghia: Muc dich cua viec phan tich ngfr nghia la ki~m tra y nghia cua cau c6

mau thuh vo'i y nghia d dean hay khOng. Dira tren moi lien h~ logic ve nghia giira cac cum tir
trong cau va mdi lien h~ gifra cac cau trong dean, h~ thong se xac dinh diroc (m9t phan] y nghia
cii a cau trong ngir d.nh cua d. dean.

4. Phiir: tich. tliu:« chung: Qua trinh phan tich thtrc chirng nh~m xac dinh y nghia cau dira tren
moi lien h~ cua cau voi hi~n thirc. Y nghia thirc te cu a cau phu thuoc rat nhieu vao ngir canh di~n
ra 1m n6i. Do v~y, qua trmh phan tich thirc chirng rat kh6 thu'c hien b~ng may tfnh, Thong thirong ,
vi~c phan tich cau thuong chi dirng & ph an tich ngfr nghia, con vi~c ph an tich thirc chimg do ngtro'i
dung t'! quydt dinh.

1.2. D~c di~m tieng Vi~t

1.2.1. Chinh td chu:a thOng nhat
Chfnh d. tigng Vi~t dii c6 h~ thong cac qui t~c chuan mire. Tuy v~y, yh con m9t so ttn tai

nhieu each vi~t khac nhau do cac sai khac ve phirong ngir, vi trf dau ciia tir, c'1k.hviet danh t ir rieng,
phien am tigng mrrrc ngoai .... Ngay v&i m9t ngiroi cling c6 hie viet th~ nay, c6 hie viet thg khac,
Cach viet khong thong nhat nhtr v~y se gay nhi'eu kh6 khan trong vi~c ki~m tra chinh td ..

1.2.2. Tr~t ttf cac y{u to trong chu6i icTi n6i theo hu:6-ng thu~n
Trong tieng Vi~t, tr~t t~ cua cac yeu to trong cau diro'c quy dinh bhg nhfrng vi tri nhat dinh,

Khi vi tri d5i thl nghia cling thay d5i theo.

1.2.3. Vai tro ctia trf Eo p tV: co ilinh trong cau
Trong tieng Vi~t c6 cac t5 hop tir co dinh diroc goi la thanh ngir hay quan ngir (vi du "con ca
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con ke"). Day Ia each n6i quen thuQc va du'q'c cha:p nh~n mQt each hi~n nhien, Nhfing t5 hop tu:
nay nhi'eu khi khOng tuan theo ca.c qui Iu~t v'e Cll phap va ngu' nghia.

1.2.4. Van ae aa nghia va nh4p nhr!ng trong ngon ngti:
Ph an tich cti phap cho chung ta digm khoi dau M tlm ra y nghia cti a toan cau, Khi chi c6 m<$t

each phjin tich thi vi~c tim ra y nghia diu kha don gian, Nhirng khi c6 nhi'eu each phfin tfch, cong
vi~c tnY nen kh6 khan ho'n,

W d1f' Cau ((C~u be di cung Hoa la chau t6i" co thg higu theo h ai each:
Cach 1: q,u bel I di cimg (Roa I la ch au t6i),
Cach 2: (C~u bel di cung Roa) I I la chau t6i,
Su' map mer noi len thu'c chat la map mo- ng ii' nghia - cii phap. Giii phap xoa b<3map mo' co

the' giii quyet m<$t phan VaG n gir nghia dean. Tuy nhien , trong nhieu trufrg h91>, ta khong the' dira
VaG van canh ma phai co su' can thiep truc giac cua chu the' phat ngon.

1.3. T5ng quan ve cac phan mern p'han tich van ban hien co

Hien nay, 6' mroc ta, cac h~ thong kie'm soat van ban con t iro-ng d·5i it v a dU'<?,Ccai d~t nhtr
m<$t chirc nang trong phan mem soan th ao. Cac phan mem tieng Anh nhir WORDPERFECT,
WINWORD c6 the' t\l' d<$ng sua 16i chinh d, [chirc nang Auto Correct}. Vi~c su'a 16i chinh d, diro c
thuc hien theo kie'u tuo'ng irng m<$t - mot giira t ir viet sai va t ir viet dung, dua tren bang li~t ke cac
t ir sai v a t ir dung tuorig ting (giong chirc nang Find and Replace), Viec kie'm tra chinh ti (Spelling)
ducc th irc hien dua tren tu' die'n bhg each so sanh cac t ir trong van ban va t ir die'n [6],

VO'i tieng Viet , cluing ta co BKED, VIETRES dua tren lu~t cau t ao am tiet cua tieng Vi~t de'
tlrn ra cac chir khOng phai la am tiet tieng Vi~t, VIET BIT su: dung each tra ctru theo tu: die'n tu'
don, Tuy nhien , cac phuo ng ph ap tren khong the' ph at hien dircc cac tir ghep sai [6], Phfin mern
CADPRO OFFICE 2,0 cua Trung tam CadPro du'a tren lu~t cau t ao am tiet va tir dign t.ir [don,
ghep]. R~ thong da buxrc dau thuc hien viec xac dinh cac t ir trong cau dira tren t ir die'n tu' tieng
Vi~t, R~ thong cho phep chinh sai chinh d, va du-a ra cac gq'i 'I can thiet [8],

Nhin chung, vi~c kie'm tra chinh d, tieng Vi~t cho den nay da co m<$t so th anh cong nhjit dinh
6' rmrc am tiet, song mire t ir vung vin con nhieu han chi;' Trong khi d6, cac chuo'ng trlnh kie'm tra
cu ph ap tieng Vi~t rat it v a con rihieu van de c'fm dtro'c nghien ctru gicl.iquyet,

1.4. each giai quyet

V6'i nhorn ng6n ngii' da am tiet, khi ket thuc giai dean phan tich t ir vung, ta da xac dinh diro'c
cac tu' t ao nen cau va hinh thai tiro'ng img cua chung. Nhtrng vo'i tieng Vi~t, ta khong the' lam duo'c
viec nay vi 1'1do sau:

Tidng Vi~t la ngon ngfr ila ti am tiet, giira t.ir va am tiet kh6ng co ranh giai ra r~t, Do v~y, khi
tach duo c don vi n~m giira cac dau ph an each trong cau, ta vh chira the' xac dinh diro'c t.ir. De' xac
dinh tu' tieng Vi~t, ta phai ket hop cac am tiet dung canh nhau trong cau thanh cac t5 hop am tiet
va so sanh cac t5 ho p am tiet do voi cac t ir s~n co cua tieng Vi~t, Neu t5 hop am tiet do co ton t ai
trong van tit vung tieng Vi~t thi moi ket luan diro'c tu: dung,

Co rat nhie u t5 ho p cac am tiet dung canh nhau trong cau, nhirng chi m<$t phan nho trong
cac each do t ao ra cac tu' dung vo'i ngon ngir Vi~t, Tuy nhien, m<$t so each ghep nay chi dung tren
phuo ng dien t ir, con xet tren pluro ng dien cau true cu ph ap cau lai tr<3'th anh sai. Dieu nay cho thfiy
vi~c xac dinh dung eac tu: trong cau tieng Vi~t kh6ng the' tach reri qua trinh pharr tich cu phap, Dl!-'a
tren qua trinh phan tich cu phap, ta m6'i co the' xac dinh m<$t cac chinh xac cac tu' trong cau,

Sau giai do~n phan tich tu' vl:!ng cho ngon ngu' tieng Vi~t, ta thu dU'qc day eac am tiet dung va
cac kha nang ket hq'p co the" t~o nen cau, T5 hq-p cac tir dung vai cau tren phrrO'ng di~n ngu' phap
va hinh thai tU'ong ung ctl.a chung chi dU'q'c xac dinh trong qua trlnh phan tich cll. phap, Hinh ve
du'ai day se cho ta thay bu:c tranh ve qua trlnh xac dinh t5 hq-p tir dung ctl.a m<$t cau tieng Vi~t,
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D t~p ho'p cac t5 ho p am Wrt du-ng canh nhau trong cau
~ t~p ho'p cac tir co trong tir dign tigng Vi~t
D cac t5 ho'p tigng Vi~t co thg noi thanh cau ban dau
D cac t5 ho'p tigng Vi~t noi lai th anh cau dung ngir ph ap

Cac chirong trlnh phan tich van ban Wrng Vi~t t.ir truxrc tai nay mci chi dua tren lu~t cau tao
am tigt va tir di~n tir ma bo qua mdi lien h~ ch~t che giii'a phan tfch tir vimg va ph an tich cti phap.
Vi v~y, cac h~ thong nay thiro'ng chon hra giii phap tach bi~t hai giai dean nay. os« ra cda qua
trinh ph an tich. tic v'lfng Sf La mqt mdng c ric cdch tach tu: co the'"ma bd qua vai tro cu pluip cd a chung
trong cau. Day 111.m9t trong nhirng nguyen nhan gay ra hien tucng bung n5 t5 hop ph an tich cu
phap,

Ta Sf tgp trung vao phiin. tich tic va phdn tich cu pluip, chu tronq t6-i moi quan h~ qua lei giiia
hai giai iloan: nay. ThOng qua qua trlnh ph an tich cu phap, h~ thong khong chi dira ra dtro'c each
phan tich tir dung vci cau ma d. mf d. hmh thai ngii: phap cua cau do.

Muc dich cua h~ thong phan tich van ban 111.dim bdo t inh chinh xac ve t.ir va cti ph ap, hirong
to'i ph an tfch ngir nghia. Thudt toan diro'c xay dirng giii quydt diro'c van de nh ap nhjing ngon ngir
va bung n5 t5 h9'P khi ph an tfch.

2. PH.AN TiCH TU VVNG

D~ ph an tich t ir vV-ng, trtrrrc tien ta phai tien hanh ph an rich am tiet. M9t tu: tieng Vi~t cau
tao boi mot hay nhieu am tiet.

2.1. Phan tich am Wft

Jjg ph an t ich am tiet tiifng Vi~t, ta phai dua tren 1u~t cau t ao am tiet. Mi,lt am tiet tieng Vi~t
d:ay dti gom nam thanh phan: nh6m phu am ti'en am tiet, ban nguyen am tron moi, nhorn nguyen
am, dau thanh va nhom phu am ket thuc am tiet. M~i am tiet tieng Vi~t khong nhat thiet phai co
day dti d. n am th anh phan tren nhung bitt buoc phai co nhom nguyen am.

Vi so hro'ng cac cum nguyen am, phu am trong tieng Vi~t khOng qua Ian nen ta co th~ li~t ke
dtroc. Ngoai r a, cac nguyen am, phu am chi co thg ket ho'p vo i nhau theo m9t so qui 1u~t nhat dinh,
Vl v~y, ta co th~ phan tfch am tiet dtra trdn bang cac nguyen a.m, phu am trong tieng Vi~t va 1u~t
cau tao am tigt. Neu mot am tiet nao do khOng phan tich diro'c theo 1u%t cau t ao am tiet va bing
cac nguyen am, phu am tieng Vi~t thl ta co the ket lu~n am tiet do sai.

2.2. Phan tich tit

Vi~c ph an tich am tiet dira tren 1u~t cau tao am tiet chira dti M kh5.ng dinh diro'c do dung Ia
am tiet tieng Vi~t vi co nhirng am bet thoa man lu~t cau tao nhirng khOng ton t ai trong von ngon
ngii: Viet. Am tiet chi co nghia neu ban than no ho~c ket hop vo'i cac am thiet Ian c~n M tao nen
tir. Vi v~y, M phan tfch t inh chinh xac cua van ban, sau khi phan tich am tiet, ta ph ai tien hanh
phan tich tir. D: phan tich tir, trrrcc het ta phai xac dinh trong van ban dau 111.t ir, Tir 111.don vi
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co sRn cu a ngon ngir ma su' hien dien ciia no du'o c moi ngiro'i ngam dinh. Hau nhir khOng co qui tltc
cau tao doi vo'i tjr. Do v~y, ta ph ai dung plnro'ng ph ap so sanh cac tu' xufit hien trong qua trmh tach
tir trong van ban vo'i cac tu: thuc te de' ki~m nghiern tu' do co dung hay khOng. Vi so hro'ng tu: virng
tieng Vi~t khOng phai Ii va han nen ta co th€ hru vao tir di€n tU:. Cac t ir m6i. ph at sinh co th€ tiep
tuc diro'c b5 sung vao sau.

Vi~c chia cau thanh day tir phai dam bao ba dieu kien: tat d cac thanh phan deu la cac tir co
nghia; khOng co am tiet nao la thanh phan cua hai t ir khac nh au; chu5i cac tu' ke tiep nhau phai tao
thanh cau ban d'3.u. Noi each khac, chia cau thanh day tir nghia la cltt cau thanh nhirng nhom am
tiet, m6i nhom am tiet tao thanh m9t tlr co nghla trong tieng Vi~t. Vi~c chia nay dam bao khOng
bo sot t ir.

Neu quan niem tir la t<5hop cac am tiet thi v6i. mot cau co n am tiet, ta se co toi da (n + 1) t ir
va 2n-1 each tach t ir khac nhau. Neu m5i tu: co toi da k ki~u tir loai (hay k hinh vi), ta se co toi da
k(k + 1)n-l dtu true hinh thai cau khac nhau. Nhir v~y, ta tHy khi so am tiet tang, so each tach
tu: va nhat la so cau hinh thai tang len rat nhanh (theo ham mii]. Van de d~t ra la phai lam each
nao d~ giam so hro'ng cau hinh thai sinh ra trong biro'c nay [3].

D~ giai quyet bai toan nay, ta sli' dung cac phirong phap sau:
• Khi phat hi~n tHy m9t each tach tir nao do khOng phii hop [trtrcc tien du a tren viec ki~m tra

do co ph ai la la tir tieng Vi~t hay khOng), ta phai loai bo tat d cac nhanh xu at ph at tu' each
tach tIT do .

• DV'a tr en quan h~ cti phap giii-a cac tir trong cau de' Ioai bo nhirng tru'cng ho'p bat qui tltc.

Ta co th~ thfiy vi~c chia cau thanh day tir khOng chi do'n gian la nhorn cac am tiet canh nhau
roi tim trong t ir di~n. M5i t ir deu co vai tro xac dinh cau. Dt tuic ainh auq-c aau La tic cJ.a cau, cCin
can cu' vao moi lien h~ cJ.a n6 v6'i cac aoi tU(rng liin. ciin,

Nhir v~y, ta co th€ tHy mdi lien h~ ch~t che giira burrc chi a cau thanh day tir va bU"<1Cph an
tich cu ph ap tiep theo. M9t each chi a co th~ dung ho~c sai theo cu ph ap. Vi~c ki€m tra nay do birtrc
ph an tich cti phap quyet dinh. Buo'c chia cau se t ao dau vao cho buxrc ph an tich cu ph ap tiep theo.
Trong giai dean nay, cac thu4t totin. piuin. iich. tru o:« aay thu'cJ"ngli~t ke cac truirng ho p c6 the'"'.Day
la vi~c t<5ho p (va dieu kien] cac t ir dung canh nhau trong cau. Nhir v~y, se rat ton b9 nh& va thai
gian xli- IY. Nhir tren da noi, m6i tu' trong cau co quan h~ ch~t che vo i cac tir khac ve m~t cu phap.
Vi v~y, trong giai dean nay, ta khong li~t ke cac each tach cau th anh day tU·. Thay vao do, ta chi
too ra mqt danh stich. li~t ke tat cd. cdc tic c6 miit tronq cau tim thay trong tic aitn tit:. Ta co th~
thay rlng, tuy von tu' tieng Vi~t rat Ian nhirng cac tu' co th~ nlm trong m9t cau cv th~ nao do lai
kha nho. Do do, danh sach lien ket noi tren se khong qua d ai.

2.3. Tci chirc t ir di~n

Trong giai doan ph an tich t ir virng , ta dung den tu: di~n tU·. 'I'ir di~n t.ir hru cac tIT dung trong
tieng Viet. Tir di€n du'o'c t5 chirc theo ki~u bang barn. Tir di~n dtro'c chi a thanh tirng trang theo
hai chir cai dau cua tjr. Trong tir di~n, ta t5 chirc hai danh sach lien ket:

• M9t danh sach dung de' hru ten cac trang [hai chir cai d'iiu cua cac tIT trong trang), diroc sltp
xep theo chieu tang .

• M9t rnang cac danh sach d€ hru n9i dung cac trang, diro'c sltp xep theo chieu tang.

Vi~c dung cac danh sach thay cho mc\.ng se giup ta tiet ki~m b9 nh& va khOng bi h,!-n che bai so
lrrqng cac phan tli·.

2.4. Thu~t tmin tirn tir trong tir di~n

Khi tim tIT trong tu' di~n, ta thuang vap pHi m9t van d~ la d9 dai tu' ghep. M9t so tai li~u
ch<;>nd9 dai toi da la 3. Nhung nhu v~y, khi trong cau xuat hi~n cac t<5hq-p tu' co dinh trong tieng
Vi~t, h~ thong se co sai sot. Trong chuang trinh nay, ta se khOng dUa ra m9t nguOng co dinh de'
ghep tir. Thay vi phep ki~m tra tu' trong tu' di~n co trung xau vao khOng, ta se thv-c hi~n phep so

~
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sanh tu: trong tll' di€n vai phan d~u cua xau vao, De? dai ctl.atu· tlm du'<?,ctrong xau blng de? dai
cua tll' tlm tHy trong tu- di~n. Vi~c tlm kie'm tu- Mt d~u bAng vi~c tlm trang u:ng vai hai chii' cai
d~u cua tu-, tie'n hanh theo ki~u tlm kie'm nhi ph an. Khi xac dinh trang, ta lai thirc hi~n phep tlm
kie'm nhi phan tren trang d6 M tlm tir, .

Danh gia aqphu'c tq,p csia thu~t todti tim tit trong tv: aie"'n

V&i tll' die'n c6 n muc tit duoc chia lam m trang (theo hai chir cai d~u), thai gian tim diroc
trang Ill. log2 m (do viec tlrn kidrn diroc tien hanh theo kie'u nhi phan). V&i m5i trang, ta lai tie'n
hanh phep tlm kie'm nhi phan M tim tir, Thoi gian trung binh M tlm tir trong trang Ill.10g2(n/m).
Do d6, thai gian tim t ir trong tir dign Ill.: 10g2(n/m) + 10g2 m = 10g2 n l~n.

NhU' v~y, di? phirc t ap cii a thu~t toan Ill.O(10g2 n).

3. PHAN TicH CD pHAp

3.1. Lira chon van pham bi~u di~n ngon ngjr tieng Vi~t

Theo each phan loai cu a Chomsky, van pham dtro'c chia thanh bon nhom sau [7]:
Nhom 0 - Van ph.arn. ngii: dIu: moi qui titc r E R deu co dang r = 0 -+ f3, trong do 0 E V+, f3 E V*
vo'i V = Tu N.
Nhorn 1 - Van ph.am. cdm ngii: cdnh: moi qui tltc r E R deu c6 dang r = 0 -+ f3, trong do 0 E V+,
f3 E V* va 101 ~ 1f31.Van pharn nay diro'c goi Ill. earn ngir canh vi 0 chi sinh ra f3 khi 0 phai n~m
trong ngir canh xac dinh nao d6. Thu~t ngir "earn ngir canh" c6 xuat xli' tir dang chu[n cua van
pharn nay Ill. 01A02 -+ 01f302 vci f3 =1= c, cho thay me?t bien A dircc thay the b&i m9t xau f3 [khac
r5ng) trong ngir canh 01 - 02.

Nhom 2 - Van phosr: phi ngii: cdnh: moi qui titc r E R deu co dang r = A -+ 0, A E N, 0 E V*. Van
pham nay dtro'c goi la phi ngir canh tV' do vi bien A co the' tv' do sinh ra xau 0 ma khOng phu thuoc
vao n6 n~m trong ngir canh gl.

Nhorn 3 - Van phom. chinh quy: gtm cac qui tite eo dang A -+ aB, A -+ Ba, A -+ a, veri A, B E

N,aE T.
Van pharn 11!a chon de' bigu di~n tieng Vi~t phai vira dli M giai quyet bai toano Tinh ehat vira

dli 6' day eo nghia Ill.khOng gian hay pham vi heat d9ng cua no eo du M bao quat cac trircng hop
cua ngon ngir t\!-' nhien, nhirng ciing khong nen qua ri?ng. Theo each lam truyen thong, ngtro'i ta
thircng dung van ph am phi ngir cdnh M M bi~u di~n ngon ngir tV' nhien. Tuy nhien, trong nhieu
trufrng hop, van ph am phi ngir canh khOng du dg mo ta ngon ngir tieng Vi~t ma phai dung den van
pham earn ngii: canh. Ngon ngir tV' nhien rat da dang, phong phu, eo nhieu truong hop ta khOng the'
tim dircc qui lu~t d~ bie'u di~n no. Co nhirng trtrong hop bat qui tite rna ban than van pham ngir
tau [nhorn 0) ciing khOng dli manh de' giaiquyet diro'c. Vi v~y, ta khOng thg hy vong eo the' bie'u
di~n du'cc moi truo ng hop cii a ngon ngir tV' nhien. Thay vao do, ta se tim m9t phuong an kha thi
nhat va du eh~t ehe de' eo the' bi~u di~n toi da cac trtro'ng hop cu a ngon ngir tl):' nhien.

Theo [7], viec nhan bie't m9t van pharn earn ngii' canh phirc tap ho'n rat nhieu so vrri van pharn
phi ngii: canh. Vi vi).y, ta khOng dung van pharn earn ngir canh de' hie'u biet ngon ngir ma ta se tim
cac bien phap mlY ri?ng van pham phi ngir canh M eo the' giai quyet dtro'c cac trtrong hop cua van
pharn earn ngir canh va xa hen nira [2]. (y day, ta SU- dung bi~n phap b5 sung thong tin eho cac ky
hieu khong ket thtic. Thong tin nay nh~m ki~m soat mdi quan h~ giii-a cac evm t ir trong cau,

Trong chtro-ng trlnh nay, vi~e nay diro'c thg hi~n qua hai mire:
- B5 sung ctu: ky hi~u khong ket thsic, Ban than ten goi cua cac ky hieu khong ke't thuc ciing

phan anh mi?t ph~n cac thOng tin ve ngir canh cua chung ,
- M6i ky hieu khong ke't thUe dU'qe gJn them mqt thuqc tinh. Thui?e tinh nay eho biet m5i trrO'Ilg

quan va y nghia eua ky hi~u khOng ket thue d6 (u-ng vai mi?t evm tir) v&i eae thanh pharr khae trong
eau.
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3.2. Xay dirng thu4t toan phan Ueh eu phap

V&i van ph am phi ngu: cdnh, ta c6 bon thu~t toan phan tfch ditn hlnh [lllia. thu~t toan phan
tich Top- Down, thu~t toan Bottom- Up, thu~t toan Cocke- Younger- Kasami (CYK) va. thu~t toan
Earley, Hai thu~t toan ph an tlch Top- Down va. Bottom- Up cai d~t ttrong doi don gih nhirng c6
di? plnrc tap cao (di? phtrc tap ham mii]. Thu~t toan Cocke- Younger- Kasami va. Earley phirc tap
han so voi hai thu~t toan tren nhirng d5i lai, de?phirc tap cd a cluing nho hon rat rihieu. M~i thu~t
toan doi hoi n3 thai gian va n2 bi? nho , v&i n 111. di? dai cii a xau vao, Clnrcng trinh phan t ich cti
phap nay dinh hiro'ng phan tich theo chien hroc Bottom - Up va tu: trcii sang nen ta se su' dung thu~t
toan CYK lam co' s6' d~ xay dung thu~t toan phan tich cu phap. Tuy nhien, khi ph an tich cti phap
tieng Vi~t, thu~t toan CYK [11] g~p mot so h an ehe sau:

- Dang lu~t van ph am: Thu~t toan chi lam vi~c tot v6'i cac lu4t cf dq,ng chua'n Chomsky [dang
A -> BG va A -> w voi w la xau cac ky hi~u ket thtic]. Trong khi do, vo i ngon ngir t~' nhien, ta g~p
rat nhie u cac lu~t cti phap khong (; dang nay,

- Vci thu~t toan ph an tich tr ai tir bang phan tich, M dung dtro'c cay ph an tich, ta phai tim Iq,i
cac lu4t mot Ian nii a (phdi tra lq,i tit aie'n). Dieu nay lam mat tho'i gian thirc hien chiro'ng trtnh.

- Th uat roan chi du:« ra mqt cay ph an tich, Viec chon tuy y me?t sari xufit vo'i so thti' t~' m nho
nhitt se lam mitt cac ph an tich cau. Doi khi do moi la cfiu ph an tich dung voi ngir canh cua van ban.

Chuo ng trlnh dtro'c xay dung se giai quyet cac vitn de tren.

Van ae thu: nhiit: Dosiq lu4t van ph.am: Be? lu~t cu a tu' difn co cac luat ma ve phai khOng la bi? doi
ma la bi? ba, bi? bon, ... vi du A -> BGDE, Cach giai quydt d'iiu tien ma ta nghi den la du-a r a cac
lu~t cu a ta ve dang ehuitn Chomsky. Chitng h an voi A -> BGDE, ta chuyfin th anh cac lu~t sau:
A -> M N, M -> BG, N -> DE. VO'i plnro'ng phap nay, ta phai sti' dung them cac ky hieu khcng
ket thuc M, N lam cac ky hieu trung gian. Dong tho'i, ta phai str dung mi?t lu~t M thay the eho
lu~t ban dau, Phtrrrng ph ap nay co me?t so nhtro c di~m sau:

- Vi~e b5 sung cac ky hieu trung gian va cac lu~t se lam tang kich thiro'c bi? nho ,
- Cac ky hieu trung gian nay thuo'ng la cac ky hieu khong co y nghia va khong co chirc nang

cii ph ap trong cau, Cac ky hieu nay khOng co sin trong CO' s6' dfr li~u lu~t cii ph ap ma diro'c sinh
ra trong qua trinh ehuitn hoa cac lu~t. Viec quyet dinh dang bi~u di~n eho cac ky hi~u trung gian
nay tuxrng dOi kho. Neu sinh cac ky hieu va cac lu~t trung gian mi?t each tuy ti~n se lam tang kich
thiro'c va gay nhi~u eho cluro'ng trtnh.

- Viec ph an tach mi?t lu~t thanh nhieu lu~t nho se lam mitt y nghia cua luat do.
Df khong lam tang so hro'ng luat, khong dung cac ky hieu vo nghia ve cti phap v a khong mitt y

nghia cii a lu~t, ta giiti quyet nhir sau:
'I'ai burrc 2 cua thu~t toan CYK, thay VI tlm cac lu~t dang A -> BG, ta se tlm cac lu~t ma phan dau
ve phai cti a no (head) 111. BG : A -> ABGDE. Phan con lai (tail) se dtroc quan ly thOng qua bien
expect (di kern theo m6i phan tti' cua bang]. Tai hrct phan tich sau cua bang phan tich, chuang
trlnh se lam phep so sanh FIRST 1 (expect) vo i doi ttrong muon ghep. Neu phan tu: diro'c tinh cudi
cling cu a being co chira ky hieu kho'i dau S v a expect (S) = a thl xau vao dung, ngu'oc lai xau vao
sal.

Van ae thu: hai: Vi cay phiin. tich: Trong thu~t toan CYKj ta thay khi d~'ng l~i cay phan tich, h~
thong l~i phai tra tu' di~n M tlm suy d[n ma vi~c nay th~e chat dil. dU'q'e th~'e hi~n trong thu~t toan
ki~m tra xau vao, D€ tranh l~p l~i vi~e do, ta sti: dl,lng mi?t bien di kern theo m6i phan tu' eua bhg
M luu vet t5 hq'p t~o nen no. T5 hq-p nay chi bao gom cae phan ttr 6' mu-e ngay dll'm no. Tir t5
hq-p nay, ta co th€ suy ngu'q-e den cae ky hi~u ket thue ct!.a xau vao.

Van ae thu ba: Mat cac phQ.n tich cau: D€ giai quyet vi~e nay, ta se t5 ehrre mang M quan ly cae
diu ph an tich dung.

Ni?i dung thu~t toan phan tieh eu phap nhu sau:
Dau vao ct!.a thu~t toan pHil tich eu phap la mang cae tu' trong cau va hlnh thai tU'Ollg u'ng eua

chung. Cae thanh phan cUa mhg se dU'q'e keto hq-p v&i nhau tren CO' s& cae lu~t eu phcip co trong
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tu: diEn. Thu~t toan duy~t tlr d'au dgn cudi mango T~i v~ td, no se xet cac khci nang kgt ho'p cua tu:
voi cac tu: canh no trong cau. Ngu thoa man; t5 hop nay se diro'c b5 sung VaG mango Qua trlnh nay
kgt thUc khi khOng thg b5 sung ph'an tll: nao VaG mang.

Khi da hoan thanh giai doan t.ao tS:t d. cac cS:u truc ngii' ph ap c6 th~ tu: xau VaG du'a tren tu'
di~n tu: va tu dign hmh thai, dira tren mang phfin tich cudi cung, ta c6 thg biet xfiu VaG c6 phai
111.cau dung ngii' ph ap hay khOng. Mi?t cau dung ngfr ph ap neu trong rnang ph an t.ich cuoi cung c6
phan tl.\: 111.t5 hop cac tir. T5 hop nay c6 nghia cu phap 111.cau va khong con expect.

Dq phV:c tap csla thu~t iotin.
Thuat toan phfin rich cu phap dircc xay dung tren co' s6' thu~t toan CYK nen co di? phtrc tap

111.O(n3) vo i n 111.so t ir trong cau.

3.3. Xu Iy nhap nharig trong phan tieh ell phap

Chirong trinh khong chon phtrorig an hra chon mi?t trong kha nang ma tim ra tat ca cac each
phan tich co thg, dua tren bi? lu~t van pham cho tieng Vi~t. Cac each phan tich nay se tiep tuc du'o'c
xti: Iy trong giai dean phan tich ngir nghia M tirn ra each ph an tich chinh xac nhfit. Tuy nhien , h~
thong ciing co danh gia trong so cii a tirng each ph an tich. Trong so diro-c xac dinh du'a tren tinh
dung dlin ve cu phap va tfnh don gih cii a cau. Tfnh do'n gian thg hien 6- cau dtro c ph an tfch co
t5ng so t5 hop ghep noi va lu~t cti ph ap sll' dung la it nhfit. Noi each kh ac, cay phan tich cii a cau
do co di? d ai nglin nhilt. Chiro'ng trinh ph an tfch cti phap se dtra cho ngrro'i sll' dung cau dung nhitt
va dan gian nhat tren trong so.

3.4. Khel nang hoc

Do tieng Vi~t khong tinh t ai m a no khOng ngirng phat trign nen ta khong thg noi den mot tir
dign lu~t cii ph ap day du. VI vay, khdi ph an tich cti phap nen xay du'ng theo kigu h~ mo', co th€ d~
dang b5 sung them cac luat. Doi voi chircrig trmh nay, co hai con dtrong M nh ap li~u vao tir dign
cu ph ap: ho~c true tiep qua phan giao dien nhap li~u cho t.ir dign, ho~c gian tiep thong qua viec h9C
cua khdi ph an tfch cti ph ap.

Tir tU'6-ng ve viec h9C cii a khdi phan tfch cu phap rihir sau: Khi phfin tich cau, h~ thong se tra
ctru cac lu~t cu ph ap trong t.ir dign va du'ng cay cii phap. Neu cau sai, h~ thong se dU'a ra cau dung
nhfit, L6i sai co thg xay ra do xau vao sai hoac do t ir dign khOng du lu~t cu ph ap. Neu tir dign
thidu, ngiro'i sli' dung co thg dtra ra cac hiro'ng dh can thiet, Tren CO' s& do, h~ thong se h9C va b5
sung them lu~t moi. Vo'i Ian phan tich tiep sau, h~ thong lam viec vo'i tir dign dil c~P nhat.

4. M9T SO VAN DE TRONG CAI D~T H~ THONG

4.1. To chirc hru trii' tit trong diii'n

Dg thuan ti~n cho viec phat trign chtro'ng trinh, ta xfiy du'ng md hmh chung va cac phep xli' ly
chung cho tat ca cac t.ir dign. Tu: dign xay du'ng tren co' s6- mi?t lo'p co ten Word.class co cac thucc
tfnh chinh sau:
class Wordclass
{ char *Text; / /d~ng van bin cu a t ir

int CurDic; / / chi so cti a tir dign chira tu: (do co thg suodung cung hie nhieu tu' dign)
TIArray As Vector ( Meaning.class) Meanings; / / cac hmh thai cua t ir

}
Meanings la mang cac phan tll' thuoc 101>Meaning.class c6 cac thuoc tinh cry ban sau:

class Meaning.class
{ BYTE type; / / mil tu' loai cua tir

char*exp; / / expect
TISArrayAsVector (Glossarial) Gloss;

}
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Vi tll' loai khOng nhi'eu nen ta c6 th€ quan ly chiing qua m9t bang ma rieng. Tir loai dU'C?,cchia
thanh cac nh6m rieng, mcH nh6m g<>mcac tir c6 chirc nang cu phap g~n gi5ng nhau. Ta khong xay
dirng tu- loai theo kie'u c5 dinh ma c6 the' b5 sung sau nay. V6'i m6i tu- loai, ta se ma h6a chiing
thOng qua vi trf ttro'ng irng' cda tir loai trong bang [diro'c hru gifr bhg m9t ky ttr].

M~i tir loai lai c6 the' c6 nhieu nghia khac nhau nen ta dung mang Gloss de' quan ly nghia loai
cua chiing. Gloss la mang cac ph~n ttl: thuoc lap Glossarial g<>mcac thu9C tinh co' ban sau:
class Glossarial
{ BYTE glossarial; / / ma nghia IOC;l-icu a tu-

char *Textj / / gia.i nghia tir
}

Vai tu' die'n cu phap, don vi CO' ban la lu~t cii phap. Cac lu~t cu phap du cc xay dung tren rnf
hinh lu~t ciia van pharn phi ngir d.nh: (danh ngir) -+ (Ioai tir)(danh tu') hay VT -+ VP.

Khi do, trtrong Text cua lap Word.class se hru VP cua luat: trmrng type cua 16'p Meaning.class
hru VT cua lu~tj trircng glossarial cua 16'p Glossarial hru nghia loai cua luat; trtro'ng Text cua lop
Glossarial hru cac thong tin phu them (neu c6).

4.2. Mil hoa tit di~n

Truxrc khi ghi mc;>tm\lc tu: vao t ir die'n, ta chuye'n chung sang dang ma. Mi)i cau true Word.class
se diro'c chuye'n thanh m9t dean text c6 cac ky tv- di'eu khi~n. Tir IOC;l-iva nghia loai kie'u byte dtro'c
hru dtrci dang m9t ky tV-. Cac trtrong trong Word.class dtro'c phan each nhau bhg m9t ky tv- d~c
bi~t.

Tir die'n cu phap ciing dtro'c ma hoa nlnr tren nhirng rieng vo'i trircng Text cua Word.class, ta
c6 the' thu g9n hon nira khong gian hru trfr. Cac tir loai trong Text ciia Word.class c6 th~ ma h6a
b~ng m9t byte. Trong tu' die'n, no se duoc hru trii' bhg m9t ky tir. V6'i cac tir thong thirong, ta
v~n de' nguyen dang. De' ph an bi~t gifi'a tir thOng thtrong va ky tv- ma h6a ctia tu: loai, ta dung cac
ky tl~' d~c bi~t n~m ngoai khoang bie'u di~n crla tir loai va tir.

Chhg han: Neu mji cua (cau) la 107, tirong irng ky tv- k; ma cua (danh tir) Ia. 112, tuxrng Ung
ky t~· pj ma cua (Ioai tu') la 115, tiro'ng irng ky t~· Sj dung ky tv- co ma 253 (f) de' bao hi~u b1t
dau chu~i ky t~· va ky t~· c6 ma 254 (2:) bao hi~u b1t dau chudi tir loai (neu nhi'eu tir loai dirng
li'en nhau thi ciing chi can m9t ky tv- bao hieu dung tru'oc tir loai dau tien ma thOi). Khi d6, "(Io~i
tu:) (danh tir)" se diro'c ma h6a thanh "2: sp" j "Neu (cau) thl (cau)" se diro'c ma h6a th anh "I Neu
~k I thi ~k".

Vo'i t ir die'n cu phap, triro'ng Text c6 so hrong tir loai I&n ho'n nhieu Ian so hro'ng tjr thong
thuong nen viec ma h6a nhir v~y se lam giarn kich thiroc tir die'n rat nhi'eu Ian.

5. KET QUA THU NGHI~M

Tinh chinh xac ciia mc;>th~ thong ph an tich van ban phu thuoc rat nhieu vao tfnh dung dh va
day dli cua cac tu' die'n. H~ thong diroc xay dirng sd- dung hai tir die'n la t ir die'n hlnh thai tir va tir
die'n cu phap. Ngtrci srr dung c6 the' b5 sung dir li~u vao hai t.ir die'n nay thOng qua giao di~n nhap
dir li~u a dang h9P thoai. Qua trinh thd- nghiern cho thay t~p lu~t cti ph ap phai ch~t che. M9t cau
c6 the' diro'c ph an tich dung v&i tir die'n chi c6 vai lu~t, nhirng khi b5 sung cac lu~t mo'i, chtrcrng
trinh lai c6 the' dua ra phan tich sai. Trong khi xay dung va c~p nh~t t~p lu~t cti phap, chung toi
da co can nh1c de' han che toi da nhfrng trtrong hop nhir v~y.

Chircng trinh diro'c thtt nghiem tren cac tru'ang hq'p cau sai, cau dung, cau dO'n, cau ghep. Ket
qua. dU'a ra dtr6'i d~ng cay phan tich. Sau day la m9t so ket qua.:

1. Ngdy nay, cae thdnh ttfu trong tin hqc co Clong gop 16'n cho xii hqi.
Ket qua sau khi phan tich tir:
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Ngay (danh tir) ----> ngay nay (danh trang tir) ----> nay (d~i tir dung sau) ----> cac [quan tir] ----> thanh
(danh tir] ----> th anh tu'u [danh t ir] ----> trong ----> [trang tir dirng trtro'c] ----> tin (d9ng tir] ----> tin hoc
(danh tir] ----> hoc (d9ng tv') ----> co (d9ng tu: can b5 ngir] ----> dong (d9ng tu: can b5 ngir] ----> dong g6p
(d9ng tir di.n b6 ngir] ----> gop (d9ng tir can b5 ngir] ----> lon (tinh tir) ----> cho (d9ng tir can b6 ngir, tro-
tu:) ----> xii. h9i (danh tir].
Ket qua sau khi ph an tich cti phap:
Ngay nay [danh trang tir],
cac (quan tu:) t.hanh tu'u (danh tir) trong (trang tir du'ng tm&c) tin hoc (danh tir)

danh tir H't thuc trai trang ngu'
chu ngfr

IIc6 (dg tir can b5 ngir] d6ng gop (dg tu: can b5 ngu') 16'n (tinh tu:) cho (tw tir) xii. hoi (danh tir),
_______________ d--'9'-n~g~n~gu_=_-_ gi&i ngir

d9ng ngir

vi ngir
Ket luan: cau dung cu phap.

M9t so ph an tich kh ac:
2, Cac trng dung trong Iinh vue nay rat phong phu. Ket luan: cau dung cu ph ap.
3, Cac irng dung trong Iinh virc nay phong phu rat, Ket luan: cau sai cu ph ap.
4, Tren CO' s& nghien ciru d~c diifm ngon ngir tieng Vi~t, luan van dii. se de xuat phirorig an nHm
cai thi~n cac van de tren, Ket luan: cau sai cii ph ap.

6. KET LU~N

Van de phan tich van bin noi rieng va xtr ly ngcn ngir tv' nhien noi chung la m9t van de kh6
khan va plurc t ap. Dif t ao ra m9t sin pha:m phan mern ttro'ng doi kha quan, can co su' nghien ciru
lau dai va co h~ thong cu a can ngtro'i tren d hai Iinh virc tin hoc v a ngon ngir hoc. Neu cac nha
tin hoc lam viec theo chii quan earn tinh cu a mlnh thl san pha:m tao ra se khong th~ dem irng dung
thuc te, M~c du day la linh VV'Cm a tren the gi&i dii. dU'<?,Cnhieu nguci nghien CU'Unhirng ben trong
no v~n can va so nhfrng van de chira tlm dtro'c each xtr ly hiru hieu. De tai nay la mdt nghien ctru
M gap phan giai quyet cac van de phii'c t ap do.

6.1. Danh gia ket qua

De tai xay dung m9t phuo'ng phap phan tich van ban tieng Viet, Vi~c kiifm tra chinh ta tir
trurrc den nay dii. co nhieu cong trlnh nghien ctru v a dii. co thanh cong nen ta khOng t~p trung nhieu
vao phan nay, Phan tich cu ph ap la van de trong tam duoc dua ra nghien cU'Uva giai quyet , Trang
phan ph an tich cu phap c6 nhirng di~m chinh sau:

• Vi~c ph an tich tir va phan tich cu phap diro'c tien hanh dan xen M han che bung n5 t5 ho'p,
tang toc d9 thu'c hien chuo'ng trlnh; dong thai tlm diroc each phan tich chinh xac cac tir t ao
nen cau,

• Van ph am bi~u di~n ngon ngii' tv' nhien la m9t m& r9ng cua van ph am phi ngir canh M baa
quat d nhirng hien tu'ong trong van ph am earn ngir canh. D~ thuc hi~n vi~c nay, ta g~n cho
m~i ky hieu khong Ht thuc cac thuoc tfnh kiifm so at str trro'ng trng van ph am cua cac b9 ph an
trong cau (van ph am thudc t inh].

• Thu%t toan ph an tich cti ph ap la. m9t cai tien cu a thu~t toan CYK. Viec mo rong van ph am
FNC va cai tien thu%t toan CYK cho phep me r9ng kha nang ph an tich cau va tang tfnh chinh
xac cu a ket qua phan tich cii ph ap.

• Tir diifn diro c rna hoa nho gon va t5 chirc thuan ti~n cho viec tlm kiem, Trang tu: diifn, m~i muc
tir la m9t t6 ho'p cac tri thirc t ir. Cac thong tin nay gop phan lam chinh xac qua trlnh ph an cu
ph ap. Chung d~c bi~t quan trong trong qua trlnh ph an tich ngfr nghia.
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• Xay dung thu~t toan tlrn tir ghep trong van bin hi~u qua ho'n, gicl.iquydt dtro'c van de d9 dai
tu: ghep.

• Qua trinh thrr nghiem cho thay chtrong trmh chay kha nhanh va cho ket qua tiro'ng doi chinh
xac.

6.2. HUOng phat tri~n

Bai toan ph an tich van bin la m9t van de kha krn. Trong thOi gian tu'o'ng doi ngh, chung toi
khong thg chuygn tai tat ca cac mvc dich vao chirong trlnh. Sau day la cac van de rna chung toi
muon tiep tuc ph at trign trong thai gian t&i:

• DU'a them cac modul ti'en xU- Ij M giam thOi gian ph an tich cu phap, ph at trign kha nang hoc
cua chtro'ng trlnh.

• Tang cufrng kha nang ph an t ich va sua liii van bin.
• Nghien ciru va xay dung khoi phan tich ngii' nghia.
• Trdn CO's& vi~c xrr If mot ngon ngfr, tien hanh xay dung h~ thong tV' d9ng.
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