CAI TIEN GIAI THUAT EARLEY TRONG PHAN TiCH CU PHAP
TIENG VIET

Improvement of Earley parsing for Vietnamese language!

D6 Ba Lam, Lé Thanh Huong
Khoa Cong ngh¢ Thong tin, truong Pai hoc Bach khoa Ha Noi

Tém tit

Giai thuat Earley 1a mot giai thudt co ban, dugc sir dung twong ddi rong rii trong cac hé thong
phan tich ca phap. Tuy nhién, giai thuat niy vin con han ché nhu sinh ra qua nhiéu luat du thira
trong qua trinh phan tich. Trong bai ndy, chung t6i dé xuét cac cai tién vé6i giai thuat Earley nham
gitip cho qua trinh phan tich ¢t phap dwoc thyc hién nhanh chéng va hiéu qua hon. Céc cai tién nay
duoc thuc hién tai tit ca cac budce cua giai thuat Earley. Cac dac diém cua tiéng Viét cling dugc xét
téi trong viéc xay dung giai thuat nay.
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Abstract

The Earley algorithm is a fundamental algorithm, which is widely used in syntactic parsing.
However, this algorithm still has limitations. For example, it produces a large amount of redundant
rules during parsing process. This paper introduces some improvements with the Earley algorithm,
aiming at increasing its speed and efficiency. The improvements are taken place in every steps of
the original method. The characteristics of Vietnamese language are also considered in constructing
this parsing algorithm.
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1. Giéi thi¢u

Giai thuat Earley 1a mot trong nhiing giai thuat dugc sir dung pho bién trong viéc xdy dung cac hé
thong phan tich ct phap. Giai thuat ndy st dung chién lugc phén tich kiéu trén xuodng (top-down),
bt dau v6i mot ky hiéu khong két thuc dai dién cho cau va sir dung cac luat khai trién cho dén khi
thu dugc ciu vao. Han ché ciia cach tiép can nay 1a khong chu trong nhiéu dén cac tir dau vao. Vi
vdy trong qua trinh phan tich, giai thuat Earley san sinh ra rit nhiéu luat du thira.

Ngoai ra, giai thuat Earley duoc xdy dung cho tiéng Anh nén khi ap dung cho tiéng Viét s& ¢
han ché. Mdi cau vao tiéng Anh chi c6 mot cach tach tur, trong khi véi tiéng Viét, moi cau vao co
thé c6 nhiéu cach tach tir khac nhau. Véi ddc diém dau vao clia gidi thuat Earley chi 1a mot cau véi
moét cach tach, bo phan tich ¢ phap s€ phai thyc hién 1ap di 1ap lai giai thuat nay cho timg truong
hop tach tu dbi voi tiéng Viét. De giai quyét van dé nay, chung toi nhan thiy trong cac cach tach tir
Viét ton tai cac cip cach tach giéng nhau & danh sach céc tur loai dau tién va chi khac nhau & phan
dudi cta chung. Chung toi s& tan dung ddc diém nay trong viéc cai tién giai thuat Earley cho phan
tich tiéng Viét.

Nhiing cai tién ciia chung t6i dugc thuc hién & tat ca cac budc cia giai thuat Earley, trén co s
ddc diém ngir phap tiéng Viét. Phan tiép theo ciia bai nay duoc to chirc nhu sau. Phﬁn 2 gidi thiéu
giai thudt Earley co ban, giiip nguoi doc co thé hinh dung mot cach khai quat vé giai thuat nay.
Nhimg cai tién d6i voi giai thuat Earley sé dugc phén tich ¢ phan 3. Cudi cing 1 phan két luan,
tom tit lai cac két qua ma chung t6i da dat duoc.

! Nghién ctru nay dugce thyc hién trong khuén khé ciia D& tai Nha nude “Nghién ciru phat trién mot sb san pham thiét yéu vé xir ly
tiéng néi va van ban tiéng Viét” ma sé KC01.01/06-10.



2. Giai thuat Earley co ban

Giai thuét Earley co ban dugc phat biéu nhu sau:
DPau vao: Vin pham G = (N, T, S, P), trong do:
e N: tap ki hiéu khong két thuc
e T: tap ki hiéu két thuc
e S: ki hiéu khong két thiic bat dau
e P: tap luat cu phap
Xéau vao w = a;a ... a,
Pau ra: Phan tich dbi v6i w hodc "sai"
Ki hiéu
e 0o,B,y biéudién xau chira cc ki hiéu két thiic, khong két thuc hodc rdng
e X,Y,Z biéudién cac ki hiéu khong két thuc don
e a biéu dién ki hiéu két thuc
Earley sir dung cach biéu dién luat thong qua dau cham e ”
X— o+ B codnghia:
e Trong P ¢c6 mét luat san xuit X— o B
o da dugc phan tich
B dang dugc chd phan tich
Khi ddu chidm “e ” dugc chuyén ra sau P co nghia day 1a mot luat hoan thién. Thanh phan X
da duoc phan tich déy da, nguoc lai n6d la mot luét chua hoan thién.

DPéi voi mdi tir thir j cua xau dau vao, bd phan tich khoi tao mot bo co thir tu cac trang thai S().
Moi bd tuong Umg vdi mot cdt trong bang phan tich. Moi trang thai c6 dang (X — a * B, i), thanh
phan sau dau phay xac dinh rang luat nay dugc phat sinh tir cot thur i.

Khai tao
e S(0) duoc khéi tao chira ROOT — - S.
e Neéu tai bd cuoi cung ta c6 luat (ROOT — Se, 0) thi ¢c6 nghia xau vao duoc phan tich thanh
cong.

Thudt todn
Thuét toan phan tich thuc hién 3 buge: Dy doan (Predictor), Duyét (Scanner), va Hoan thién
(Completer) doi vdi moi bd S(j).

Du doan
V61 moi trang thai trong S(): (X — o+ Y B, 1), ta thém trang thai (Y — v, j) vao S(j) néu co
luat san xuat Y — v trong P.

Duyét

Néu a 1a ki hiéu két thic tiép theo.

V61 moi trang thai trong S(§): (X — a *af, i), ta thém trang thai (X — aa+ B, 1) vao SG+1).
Hoan thién

V61 moi trang thai trong S(j): (X — 7+, 1), ta tim trong S(i) trang thai (Y — a * X B, k), sau do
thém (Y — o X « B, k) vao S()).

4 O mdi bd S(j) phai kiém tra xem trang thai da c6 chua trude khi thém vao dé tranh tring lap.
Pé minh hoa cho thuit toan trén, chung ta phan tich cau “hoc sinh hoc sinh hoc” véi tap luat ca

phap sau:

S - N VP VP —- VN N — hoc sinh

S - P VP VP — V NP N — sinh hoc

S — N AP NP —- NN V — hoc

S — VPAP NP - NA V — sinh
AP — RA

trong dé



S — cau AP — cum tinh tir V - dongtu
VP - cum dong tu P — daitr A - tinhtu
NP — cum danh tur N - danhtu R - phutt

Do cau trén c6 nhiéu cach tach t, trong khi dau vao cua gidi thuat Earley chi la mot cau véi mot
cach tach tir nén chiing t6i minh hoa giai thuat Earley vdi cach tach tir trong truong hop cau dugc
phan tich 1a: hoc sinh, hoc, sinh hoc.

Béang phan tich cho cach tach nay nhu sau

Cot 0 1 2 3
ROOT «S,0 N hoc sinhe, 0 V  hoce, 1 N sinh hoce, 2
S eNVP,0 S N-+VP,0 VP VN, 1 VP VN, 1
S *PVP,0 S N-*AP,0 VP V NP, 1 NP N*N, 2
S *NAP,0 VPVN, 1 NP NN, 2 NP N °A, 2
S VP AP,0 VP *V NP, 1 NP N A, 2 S NVP0
VPV N,O0 AP<*R A, 1 N ¢hocsinh,2 | ROOT Se, 0
VP ¢V NP, 0 V ¢hoc, 1 N esinh hoc, 2
N <¢hoc sinh, 0
N esinh hoc, 0
V ¢hoc, 0

Bdng 1. Bang minh hoa gidi thudt Earley

3. Nhing cai tién dbi véi giai thuat Earley

Trong phan nay chung t6i s& trinh bay vé y tudng va cach cai dt cc cai tién. Sau do6 s& két hop cac
y tudng nay lai voi nhau mot cach hop ly dé cac cai tién co6 the phat huy t6i da hi¢u qua.

3.1 Cii tién buéc Dy doan

Khi nghién ctru giai thuét Earley, cu thé qua vi du ¢ phan 2, ching toi ¢6 nhitng nhan xét & budc Dy
doéan nhu sau:

Nhan xét 1

Viéc dua cac luat ma vé phai 1a tir vao trong tap ludt nhu N — hoc sinh, N — sinh hoc, V —
hoc s& khién gia ting nhiéu luat du thira, ddng thoi khién bd phan tich phai xir Iy nhiéu hon. Boi
trong budc Dy doan chung ta s& phai dwa mot vai luat trong s6 chiing vao trong cot, tiép dé bude
Quét chiing ta lai phai duyét tat ca cac luat trong cot dé tim ra mot trong cac luat nay ma vé phai la
tir duoc doc tiép theo. Do vay chung toi sé khong dwa cdc ludt suy ra tie vao trong tdp ludt phan
tich cdu. Khi doc dén mot tir trong cu, can clr vao nhin tir loai cua tir nay, budc Quét s& tao ra mot
luat phan tich nhu N—hoc sinhe va dua vao cot. biéu nay sé khién buéc Quét s€ tro nén don gian
rat nhiu, budc Dy doan ciing s& thuc hién it hon vi s6 luat phai duyét giam di. Day 1a mot diéu phu
hop véi cai dat thuc té boi ching ta khong thé dua luat suy ra tir vao tap luat duoc. Nhiing cai tién
tiép theo ma chung t6i dua ra s& 1y diém xuat phat 13 sy cai tién nay.

Vi viée bd di cac ludt suy ra tur khoi cac dong cudi cung cua cot (néu c0), chung ta thu dugc
bang phan tich nhu sau:




Cot0 1 2 3
ROOT «S,0 N hoc sinhe, 0 V  hoce, 1 N sinh hoce, 2
S NVP,0 S NeVP,0 VP VN, 1 VP V Ne, 1
S PVP.0 S NeAP,0O VP V NP, 1 NP NeN, 2
S N AP,0 VPV N, 1 NP NN, 2 NP N-A,2
S VPAP.O VP <V NP, 1 NP N A, 2 S NVP.0
VPV N, 0 APRA,1 ROOT S-, 0
VP <V NP, 0
Bdng 2. Bang phan tich Earley da sira doi
Nhin xét 2

Xét cot 0, chiing ta nhan thfiy do khong xac dinh tir loai cua tir “hoc sinh” trong cot 1 1a N nén
khi thue hién bude Du doan d6i voi luat ROOT — « S, Earley da tao ra thira hai luat 1a S — <P NP
va S — *VP AP. Dan dn tiép tuc du thira 2 luat VP — «V N va VP — +V NP.khi thyc hién budc
Du doén véi luat S — <VP AP. Nhirng luat du thtra do tir loai di sau dau cham «“” khéng phu hop
voi tir loai cua tur trong cot tiép theo dugc gach chan & trong bang 2.

Nhu vay ¢ trong budc Du doan do khong biét duoc tir loai cua tir dugce doc tiép theo, Earley da
dua tit ca nhitng luat c6 thé c6 dé bao tram 1én nhin cua tir ndy. Mot luat du thira loai nay lai kéo
theo su du thira cua nhiéu luat khac duoc tao ra khi thuc hién budc Dy doan ddi voi nd. Do vay can
thiét phai bo sung thém thong tin vé nhan tir loai cta tir duge doc tiép theo vao trong bude Dy doan.
Diéu nay c6 thé thuc hién dugce dé dang boi chiing ta da c6 danh sach cac tir dau vao va cac nhan tir
loai ctia chung. Chiing t6i da cai tién nhu sau:

Trong budc Dy doan tai cot i, i = 0+n-1 voi n 1a d§ dai xau vao, chung t6i dua thém nhan tir loai
cua tir tht i. Trude khi quyét dinh cé thém mét ludt vao trong cét phén tich hay khdng, ching téi
kiém tra xem nhén tir logi cia tir ndy cé phi hop véi nhan ciia thanh phan di sau dau cham hay
khéng. Su phit hop thé hién & diém hai nhan tir loai nay giéng nhau, hodc thanh phan sau diu chim
1a mot cum tir, co thé phan tich ra nhan tu loai cua tu nay. Vi dy, luat VP — Ve NP duoc dua vao
cot 2 1a vi thanh phan NP c6 thé phan tich ra N (nhan tir loai cta tir “sink hoc” & cot tiép theo).
Céch cai tién nay gidng nhu viéc nhin truéc mot bude trong cac thuat toan choi cd cua linh vyc tri
tué nhan tao. Vi cai tién nay ching ta thu dugc bang sb 3.

Liéu chiing ta c6 thé danh sy quan tdm nhiéu hon dén cac tir loai xa hon nita khong?. Cau tra 1oi
13 hoan toan c6 thé. Chung ta c6 thé dua ra nhitng cai tién nhin trude k tir, k > 1. Tét nhién sy phirc
tap trong cai dat s€ 16n hon.

Cot 0 1 2 3
ROOT -S,0 N hoc sinhe, 0 V hoce, 1 N sinh hoce, 2
S «NVP,0 S NeVP,0 VP VN, 1 VP VN, 1
S *NAP,0 VP VN, 1 VP V NP, 1 NP NeN,?2

VPV NP, 1 NP NN, 2 NP N-A,2
NP N A,2 S NVP.0
ROOT S, 0

Bdng 3. Bang phdn tich Earley khi cdi tién viéc nhin truéc mot tir




Nhén xét 3

Chung t6i nhan thay rang trong bang 3 van con c6 nhitng luat du thira. Cdc ludt dw thira & ddy
thé hién o viéc chung khong co kha nang dwoc hoan thién do khong du so tir can thiet dé thuc hién

cdc ludt nay. Vi du nhu luat VP — +V NP ¢ trong cot 1, dé luat nay dugc hoan thién thi can ¢ 3 tir
theo sau tir “hoc sinh”, 1 tir c6 tir loai V va 2 tir dé tao ra danh ngit NP. Trong khi d6 sau tir “hoc
sinh” chi c6 2 tir. Tuong tu nhu vay & c6t 3, hai ludt NP — Ne N va NP — N« A déu du thura do
day da 1a cot cudi cung trong bang nén ching khong thé duge hoan thién. Nhing luat du thira loai

nay dugc chung toi gach chan ¢ trén bang 3.
Loai bo cac luét du thtra trén, chiing ta thu dugc bang sau

Cot0 1 2 3
ROOT -S,0 N hoc sinhe, 0 V  hoce, 1 N sinh hoce, 2
S *NVP,0 S NeVP,0 VP V<N, 1 VP V Ne, 1
S *NAP,0 VPV N, 1 S NVP.0

ROOT S-, 0

Tiép den chung t6i nghién ctru viée sir dung Earley mot cach hi€u qua khi phén tich cau tiéng Viét.
Su cai tién nay duya trén hai dac diém cua tiéng Viét: (i) mot cau co thé co nhiéu cach tach tir; va (ii)

Bdng 4. Bang phan tich Earley khi cdi tién buéc Dy dodn

3.2. Cai tién dya trén dic diém ngir phap tiéng Viét

mot tir ¢6 thé co nhiéu nhin tir loai khac nhau.

Vi du: cau “hoc sinh hoc sinh hoc” ¢ dén 8 cach tach tir. Cac cach tach duoc thé hién thong qua

cay dudi day.

Chu thich: Khi phan tach tir trong ciu, ching t6i bd sung thém thong tin vao mdi tir. Thong tin nay
cho biét vi tri bat dau va vi tri két thiic cua tr d6 trong cau. Vi du voi tr “hoc sinh” dimg dau cau co
hai cach tach 1a (“hoc”, 0,1), (“sinh™,1,2) va (“hoc sinh”, 0,2). Trong hinh v& trén ching t6i hién thi

Hinh 1. Cdc cach phdan tach cau “hoc sinh hoc sinh hoc”




thong tin ndy ¢ mot s6 nat, dong thoi chung t6i ciing hién thi thong tin vé mirc ctia cdc nut trén ciy
voi nat goc ROOT ¢6 mire 1a 0.

Nhan xét 4

Vi Earley st dung chién lugc phan tich kiéu trén xudng (top-down) nén cdy phan tich theo giai
thuat Earley dugc mo rong dan mdi khi doc mot tir cia cau dau vao. Néu tai mot vi tri nao do trong
cau xay ra sy nhap nh?mg vé tach tir hodc tir 46 c6 nhiéu nhan tir loai thi cac cach tach thu duge van
gidng nhau & cac nhén tir loai trudc d6. Chinh vi vay néu tai mét mit ¢6 nhiéu niit con thi qud trinh
phan tich cua cac cdch tach di qua nut nay chi khdac nhau tir sau vi tri nay. Do d6 chung t61 dua ra
cach sir dung hiéu qua giai thuat Earley trong phan tich cti phap tiéng Viét d6 1a sau khi phan tich
xong d6i voi mot cach tach di qua mot nut r& nhanh va chuyén sang phan tich cach tach ké tiép di
qua nit nay, ching t6i s€ loai bd di cac cdt trong bo phan tich ma thuc hién phan tich cac nit sau
nut ndy.

Vi du d6i v6i viéc phan tich cho hai cach tach cudi cing, tir (“hoc sinh”,0,2) & mic 1 ¢6 hai nat
con mirc 2 nhu trén hinh v&. Khi khi phan tich xong cach tach thir 7 chira nit con (“20c”,2.3), dé
phan tich cach tach tht 8 tiép theo ching t6i s€ loai bo di cac cot trong bang sau cot phan tich tur
(“hoc sinh”,0,2) nay, va chi can thyc hién tiép viéc phan tich ddi véi tir (“hoc sinh”2.4) va
(“hoc” 4,5). biéu nay tuong tng véi viée giir lai cdt 0, ¢t 1 va xo6a bd di cot 2, cdt 3 va thuc hién
viéc xdy dung bang phan tich bat dau tir cot 2 cho cach tach thir 8 nay.

Bang phan tich Earley cta hai cach tach nhu sau:

Cot 0 1 2 3 Cot0 1 2 3
ROOT +S,0 | N hocsinhe,0 | V hoce, 1 N sinh hoce, 2 ROOT +S,0 | N hocsinhe,0 | N hocsinhe, 1 | V hoce, 2
S 'NVP,0 | S Ne¢VP,0 VP VeN,1 | VP VN-, 1 S N VP, 0 S Ne¢VP,0
S *PVP,0 S NeAP,0 VP VNP, 1 | NP N*N,2 S *PVP,0 S Ne<AP,0
S *NAP,0 VPVN, 1 NP NN, 2 NP N- A2 S *NAP,0 VP-VN, 1
S VP AP,0 | VPV NP, 1 NP N A,2 S NVP.0 S «VPAP,0 | VPV NP, 1
VP+VN,0 AP R A, 1 ROOT S-, 0 VP VN, 0 AP R A, 1
VP <V NP, 0 VP *V NP, 0

Badng 5. Bang phdn tich Earley cho cdch tach thie 7 va cach tach thir 8

Chung t6i xin n6i rd0 hon vé viée quay lui trong phan tich céac cach tach va viéc loai bd cac cot tai vi
tri mot nt r€ nhanh nhu sau.

e Viéc quay lui trong phan tich thyuc hién rit don gian bai di kém véi mdi tir c6 thém thong tin
cho biét vi tri bat dau va vi tri két thuc cua tir nay trong cau. Trong mdt cach tach tir, véi hai
tir ké tiép thi tir dimg trudce co vi tri két thuc bang vi tri bit dau cua tir dimg lién sau. Vi tri
bt dau cta tir dau tién 13 0, vi tri két thic cua tur cudi cung la d6 dai cua cau dau vao. Vi vay
chung toi str dung cac vong lap for va dé quy dé duyét qua trinh tach tir, dung 1én cdy phan
tach va thyc hién quay lui.

e Viéc loai bo cac cot tai vi tri niit r& nhanh cling rat don gian boi giai thuat Earley sir dung
bang trong phén tich. Moi tir tuong g véi mot cot trong bang (trir cot dau tién 1a khoi tao).
Pong thoi chi sé cua cot cling chinh 1 mirc ciia niit thé hién tir nay trén cay. Vi du nhu nat
ROOT tuong tng voi ¢t 0 - ¢t khoi tao. Nt (“hoc”,0,1) va (“hoc sinh”,0,2) ¢ muc trén
cay la 1 va trong phan tich cling s€ 1a c¢0t 1 trong bang. Do vay tai vi tri mt nat r& nhanh,
chung t6i chi can thuc hién don gian 1a loai bo cac cot trong bang phan tich ¢6 chi sé 16n
hon muc cia nit nay trén cay. Vi vay tai nut r€ nhanh (“hoc sinh”,0,2) c6 mic 1a 1, ching
t6i thyc hién loai bo cac cot vai chi sb 1a 2, 3 dé chuyén sang xdy dung bang phan tich cho
cach tach thu 8.




Nhu vay, v6i viéc xay dung cdy dé quan 1y cac cach tach tir cho mot cau, chung toi da cai dat duoc
mot cach don gian budce cai tien gidi thuat Earley xuat phat tir cac dac diém: (i) tieng Vi€t co sy
nhap nhang trong tach tr va (ii) moi tir c6 nhiéu nhan tur loai.

3.3. Cai tién buéc Hoan thién

Cau dau vao & trén c6 sd cach tach tir kha 16n. Tuy vay chi c6 mot cach tach co chtra tp nhén tir
loai ¢o thé phan tich dugc thanh cau, do la cach tach thie 7. Do vy mot cau hoi dt ra la ligu co thé
danh gia mot nit 1a khong c6 hy vong cho viéc phén tich dé khi d6 chung ta c6 thé dimg viéc phan
tich cho cho tét ca cac cach phén tach chira nut nay dugc hay khong?. .

Cau hoi nay co thé tra 101 duoc thong qua viéc xem xét ki lai giai thuat Earley. C6 thé néu ra y
nghia cia mdi budc duge thuc hién lan luot tai mdi cot nhu sau (ngoai trir cot khoi tao).

e Budc Quét: doc tir trong cau, xac dinh luat phi hop dé phan tich tir nay.

e Budc Hoan thién: tim kiém mot/nhiéu lut trong cOt trudc do phu hop vai ludt dang duoc
xem xé&t d€ tao ra mdt/nhicéu luat méi. Budc nay thyc hién ghép cac tiu/ngit da phan tich lai
v6i nhau va xac dinh chirc nang ¢t phap cia ngilt nay trong cau..

e Bué6c Du doan: khai trién cac ki hiéu khong két thuc, du doan cac kha nang cda nhan tr loai
cua tu dugc doc tiep theo

Sau khi thyc hién tao ra mot luat dé doc tir & budc Quét, néu ¢ trong budc Hoan thién tiép do giai
thuat Earley khong dua dugc mot ludt chua hoan thién vao trong cot thi buéc Dy doan s€ khong bo
sung duoc thém bat cir ludt nao. Do d6 & cac cot tiép theo ching ta s& chi bd sung thém dugc cac
ludt hoan thién ¢ budc Quét. Qua trinh hop nhét cac luat dugc thuc hién & buéc Hoan thién vi vay
s& khong thé thyc hién duoc, va khong thé phan tich ra cau. Chung t6i danh gid mot nut gy ra tinh
trang nhu vay 1a mét nit khéng c¢6 hy vong. Do vay sau khi thyc hién budc Hoan thién ddi véi mdi
cOt, ching t6i thuc hién mot ham danh gia hy vong. Ham nay sé kiém tra xem trong c6t co luat nao
chua hoan thién hay khong. Néu tdt ca cdc ludt trong c¢dt déu da hoan thién thi chirng té mit nay la
mot nut khong hy vong va viéc phan tich sé ding lai doi vdi cach tach nay. Pong thoi bg phdn tach
ciing trd vé mikc ciia niit ndy trén cdy, dé tat cd cdc cach tach di qua nit ndy sé khéng can thue hién
phdn tich.

Vi du ddi véi bang 5 ¢ trén trong codt 2 chung ta chi ¢6 luat hoan thién do vay cé thé dung viéc
phan tich ngay tir ddy ma khong can thiét phai xay dung tiép cot 3. Do ddy da 1a cach tach cubi
cuing nén chung ta chwa nhin thay viéc khong can phan tich cac cach tach di qua nat khong hy vong
nay. D& minh hoa diéu nay chung ta bit dau tir viéc xay dung bang phan tich cho cach tach dau tién.
Béng phén tich nay nhu sau:

Cot0 1 2
ROOT +S,0 |V hoce,0 V sinhe, 1
S *NVP,0 S VeN,0
S *PVP,0 S VeNP,0
S *NAP,0 NP NN, 1
S *VPAP,0 |NP-NA, 1
VP *V N, 0
VP +V NP, 0

Bdng 6. Bang phan tich Earley cho cdch tach dau tién



Do 6 c6t 2 chang ta chi thu duoc ludt hoan thién nén viéc phan tich dugc dung lai, bd phan tich tra
vé chi sb cot 1a 2, hay ciing 1a mirc ctia tir (“sink”,1,2). Cac cach phén tich di qua niit nay s& khong
can thyc hién phan tich. Do véy cach tach thir 2 va 3 s& duoc dung lai khong can phan tich.

Cai tién bo phan tich Earley tra vé mirc ciia mot nut (hay chi s0 c6t trong phan tich) dé thuc hién
cit bo cach phén tich c6 mot sy twong ddng véi giai thuit cit tia Anpha-Beta dugc st dung trong
viéc giam khong gian tim kiém trong céc giai thuat choi co.

3.4. Cai tién budc Quét

Sy cai tién nay xuat phat tir giai thuat Earley m6 rong ma chung t61 trinh bay ¢ [5]. Trong giai
thuat mé rong nay, luat 1a sy két hop giita biéu thic luat CFG (Context-free grammar) va cau trac
biéu dién tir thong qua ma tran gia tri thudc tinh (attribute-value-matrix, AVM) trong vin pham ciu
tric doan hudng trung tam (Head-Driven Phrase Structure Grammar — HPSG).

Tir dién ma chung toi sir dung trong phén tich 1a mot tur dién dya trén ¥ nghia vé tur. Vi dy tur
¢6 13 y nghia khac nhau. Di kém voi mdi y nghia 1a mot tap cac thude tinh mo ta vé tir. Chung toi
sir dung ma trén AVM dé luu trir nhimng thudc tinh can thiét vé tir dwoc sir dung trong phan tich.

‘G" 2

Mot sé y nghia ciia tir “dn” nhu sau
STT Y nghia Vidu
1 tu cho vao co thé thirc nudi song an com, lon an cam...
2 an uong nhéan dip gi an cuoi, vé qué an Tet...

may moc phuong tié€n van tai ticp

A in tias 2R o Loai xe nay rat an xan
nhén nhién li€u d¢ hoat dong ; Y &

4 don vi tién t¢, co thé doi ngang gia | Mot do la an 16000 dong Viét Nam

Bdng 7. Mt s6 nghia ciia tir dn

Nhan xét 5

Trong giai thuat Earley khong cho phép sy trung 1dp gilta cac luat trong mot cot phan tich. Tuy
nhién_khi mé réng Earley gom hai thanh phan nhie trén, cdc ludt ¢é thé giéng nhau vé biéu thirc
ludt, nhung khdc nhau vé ma tran AVM hodc newoc lai thi ludt mé réng nay van la khéc nhau, do
vdy chiing van théa man quy dinh trong gidi thudt Earley. Tai budc Quet ching to1 khong chi tao ra
mét ludt nhu trong giai thuat Earley truyen thong, ma co thé tao ra rat nhiéu luat va co bleu thirc
ludt c¢6 thé hoan toan gidng nhau. Sy giéng nhau vé biéu thirc ludt s tao ra nhiing sy gidng nhau
tiép theo khi thuc hién budc Hoan thién, tat nhién chung van khac nhau vé ma tran AVM di kém.
Va hiéu qua s& thu duoc ¢ budc Dy doan. O budc Dy doén, ma tran AVM cua cac luat déu co gia
tri mic dinh do budc Dy doan chua phan tich dugc ra tir nao. Do véy tat ca cac luat glong nhau vé
biéu thire lut gio chi co thé tao ra chung mot tap cac luat. Su van dung linh hoat nguyén tac nay dbi
v6i giai thuat Earley trong hai buéc Quét va Du doan da thu gon s6 luong luat di dang ké.

Vi du: Gia su tap luat cua chung ta la
VP — V NP
NP - N A
NP - NN

Chung t61 dang phén tich tir “an”, tir “an” trong tiéng Viét c6 13 nghia Gmg véi 13 ma train AVM
khac nhau nhung déu cé chung nhén tir 102_11 laV.

Trong budc Quét, chiung ta c¢6 13 luat véi ciing biéu dién V — ane nhung di kém v6i ma tran
AVM khac nhau. Gia sir trong budc Hoan thién, chung ta chi thu duge 13 luat VP — V « NP. Khi
thuc hién budc Dy doan, mdi luat VP — V « NP sé& tao ra thém 2 luat A NP — N N va NP — N
A. Tuy nhién do ma tran AVM cua hai luat nay déu 1a rong, do vay 13 luat VP — V « NP s& chi tao
ra dugc 2 luat thay vi 26 luat (13*2).



Hinh minh hoa cho cai tién nay

Trude khi cai tién: thuc hién 13 lan

Budc Quét Budc Hoan thién Budc Dy doan

—p V— 5,1’11', AVMi

Sau khi cai tién

——] V—ane, AVM,

—»] Vo 5.1’112’, AVM12

Hinh 2. Minh hoa cdi tién Earley ¢ budc Quét
3.5. Két hop céc cai tién trong giai thuit Earley

Trong ndi dung & trén chung t6i da trinh bay cac cai tién. Viéc két hop cac cai tién lai v6i nhau
khong chi don gian 1a viéc gdp rdi rac cac cai tién lai ma can tim hiéu xem lidu céc cai tién nay co
mdi lién hé nao 1an nhau hay khong, va liéu khi ap dung dong thoi nhu vay viéc phan tich cé bi sai
hay khong.

Chuing t61 nhan théy c6 mot su li€n hé gitia cai tién & budc Du doan va cai tién st dung lai dya
trén dic diém ngit phap tiéng Viét. Su lién hé nay néu khong duoc giai quyét sé dan dén viéc bo
phan tich khong phén tich ra cau. Vi du tai nat con dau tién cua nut ROOT, do “Aoc” 1a mot dong
tr nén trong cot 0, tai budc Dy doan chung ta chi dua vao cac luat ma cé thé phan tich ra dong tur.
Nhu vay khi quay lui dé chuyén sang viéc phan tich cho nut con thi hai 14 “hoc sinh”, néu chi tién
hanh loai bo cac cot ¢ chi sb 16n hon 0 (gitr lai duy nhét cot khai tao), bo phan tich sqé thuce pién sai
do tir “hoc sinh” 1a mot danh tir. Do d6 mdi khi quay lui tai mot nut r& nhanh dé chuyén sang
mot cach phan tach khac, chiung ta phai thyc hién lai buéc Du doan dé bd sung vao cdt cac ludt phu
hop véi nhan tir loai cia tir dugce doc tiép theo.

4. Két luin

Nhu vy chung t6i dd dua ra nhimg cai tién cho giai thuat Earley ¢ ca 3 budc Du doan, Quét va
Hoan thién. Sy cai tién & budc Dy doan gitp nhin nhan trude kha nang phan tich, han ché duogc cac
luat du thira. Su cai tién & budc Quét dem lai hiéu qua tich cuc ddi vai cac bd phan tich st dung tap
luat c6 chira ngit nghia cta tir. Con su cai tién & budc Hoan thién c6 tac dung cit tia khong gian tim
kiém trong céac trudng hop phan tich sai do cach tach tir khong tao ra cau hay cau dau vao sai. Pong
thoi chung toi cling dua ra dugc cai tién sir dung lai dya trén dic diém sy nhéap nhéng trong tach tu
va tir ¢6 thé c¢6 nhiéu nhan tir loai trong ngir phap tiéng Viét. Sy két hop hiéu qua céc cai tién trén
da cho phép chung t6i thuc thi chuong trinh véi te d6 nhanh hon..
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