Phan tich cu phap

Bai toan PTCP

CoonEs — P|— : E

tinh
cooos —— T - 5]\[ — mq T d¢ chinh xac
C diém
—_— /

ciuy moomomm —

cay PTCP miu
1

Cac bo PTCP
cly cl phap hién nay c6 do
Vin pham chinh xac cao
(Eisner, Collins,
Charniak, etc.)

2

Van pham

e Mot van pham san sinh 1a mét hé théng

e G=(T,N,S,R), trong dé

o T (terminal) — tap ky hiéu két thuc

e N (non terminal) — tap ky hiéu khéng két thuc
e S (start) — ky hiéu kh&i dau

e R (rule) — tap luat
eR={a>B|ape(TUN)}

e o > B goi la luat san xuét

YY)
e000
Lé Thanh Hvong | @@ @ @
B6 mén Hé théng Thong tin ::'
Vién CNTT &TT — Trwong DHBKHN | @
Email: huonglt-fit@mail.hut.edu.vn
Khai niém vé van pham tH
e Phan tich cau “Bo vang gam cé non”
e Cay cu phap:
e Tap luat
e C>CNVN
e CN-> DN
o VN> BgN
o DgN > BgT DN
e DN>DTTT
Dang chuan Chomsky tH

e Moi NNPNC khong chiva € déu c6 thé sinh ti
mot van pham tndé moi san xuét déu co
dang A > BC hoac A > a, v6i AB,CeNvaa
eT

e Vi du: Tim dang chudn Chomsky cho van
pham G véi T = {a,b}, N ={S,A,B}, R nhuv sau:
o S bAJaB
o A >bAAlaS|a
o B> aBB|bS|b
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Nhac lai vé van pham

e V&n pham: 1 tap luat viét lai
o Ky hiéu két thuc: cac ky hiéu khdng thé phan ra duoc
nua.
e Ky hiéu khong két thuc: cac ky hiéu cé thé phan ra
duoc.
e Xét van pham G:
S > NP VP
NP — John, garbage
VP — laughed, walks

G c6 thé sinh ra céc cau sau:
John laughed. John walks.
Garbage laughed. Garbage walks.
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Cac rng dung cua PTCP

= Dich may (Aishawi 1996, Wu 1997, ...)

cac thao tac

tiéng AW I< : tiéng Viét
[ Y}

- Nhan dang tiéng néi st dung PTCP (Chelba et al 1998)

Put the file in the folder.
Put the file and the folder.

L L

cau truy van

[ X1X)
X ” ~ - o000
Cau truc ngir phap
Cay cu phap biéu dién ciu tric ngir phap ctia mét ¢au.
Bo vang gam cd non.
C
/\
CN VN
| |
DN BgN
DT T BgT DN
BO vang gam /\
DT T
co non
00
0000
3
Cac wrng dung ctia PTCP s
« Kiém tra ngir phap (Microsoft)
= Trich rat théng tin (Hobbs 1996)
[ [
[ [
Kho vanban||| ™ %ﬁ-& E /VC/S\}}‘ A
NY Times il it

Van pham phi ngir canh
(Context -Free Grammar)
. con goi la van pham cAu tric doan
e G=<T,N,P,S,R>
o T —tap cac ky hiéu két thuc (terminals)
o N - tap cac ky hiéu khong két thic (non-terminals)
o P —ky hiéu tién két thuc (preterminals), khi viét lai tre

thanh ky hiéu ket t 4GB 7aNpham cam ng@ canh
e S—ky hiéu bat R: aAy = afy
e R: X —y,XTaky hiéu khong két thuc; y ] chuéi cac

ky hiéu két thic va khong két thic (co thé rong)
e Van pham G sinh ra ngdn ngtr L
e B0 nhan dang: tra vé yes ho&c no
e Bo PTCP: tra vé tap cac cay cu phap

e Van pham ngiv cau:
o o—of,V0iaeV+,peV*
e Van pham cadm ngl canh:
o r=o—p,voiaeV+, eV,
o vaalAo2—al1f a2 voi B'#e
e Van pham phi ngi canh:
e A>0,AeN,
o VOIBeV=(TUN)
e Van pham chinh quij
° A—>aB,
° A»Ba,
° A—>a,
voiA,BeN,aeT.

lo|<|pl

Van pham phi ngir canh

S - NP VP DT - the
‘DT NNS children
NP — JDTNN NNS — stucents
NP PP mountains
VP PP slept
VP — VED VED - ate
VBD NP saw
PP~ INNP N - -{m}
of
NN - cake
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ecee
o0

Ap dung tap luat nglr phap

oS
— NP VP
— DT NNS vVBD
— The children slept
e S
— NP VP
— DT NNS VBD NP
— DT NNS VBD DT NN
— The children ate the cake

Céu tric doan dé qui

5
_.-—-'—"-'--H--‘-_"—‘-—-._
NP VP
—— T —
T NNS VED NP
| I I —_—
the students ate NP PP
e —
DT NN IN NP
| | I —_— —
the cake of NP PP
T ——
DT NN IN NP
| n 1 —
the children in DT NN
| |
the mountains

14

Van pham cho ngén ngl tw nhién
¢6 nhap nhang

John saw snow on the campus

S Nhap nhé.ng -PP
6 thé gan tai 2 diém (v6i VP
hoac v6i NP)
1saw NP N
0 John 2 snow

PP
YA
3on C
4'the 5 campus 6

S

PTCP kiéu trén xuéng /NP/ \vp\l

e Huwoéng dich

o Khéi dau vai 1 danh sach cac ky hiéu can trién khai (S,
NP,VP,...)

e Viét lai cac dich trong tap dich béng cach:
o tim luat c6 vé trai tring vai dich can trién khai
o tridu khai né v&i vé phai luat, tim cach khép voi cau dau vao

e Néu 1 dich co nhigu cach viét lai > chon 1 luat dé ap
dung (bai toan tim kiém)

e Co thé st dung tim kiém rong (breadth-first search) hoac
tim kiém séu (depth-first search)

Kho khan véi PTCP trén xubng

e Cac luat dé qui trai
e PTCP trén xudng rét bat loi khi cé nhidu luat cé cung vé trai

SoNPX1  SoNPX2 S—->NP X600 S-VPY1

JNC /N SN /N

o Nhiéu thao tac thira: trién khai tht ca cac nat ¢6 thé phan tich trén
xudng

e PTCP trén xudng sé lam viéc tdt khi c6 chién luoc didu khién ngtr
phap phu hop

e PTCP trén xuéng khéng thé trién khai cac ky hiéu tién két thic
thanh cac ky hiéu két thuc. Trén thyc té, nguoi ta thwong siv dung
phwong phap dwéi Ién dé& 1am viéc nay.

o Lap lai cong viéc: bat civ chd nao cé cAu tric giébng nhau

PTCP dw&i Ién AN

e Huongdwlieu 77

e Khai tao v&i xau can phan tich

e Néu chubi trong tap dich phu hop véi vé phai cta 1 luat
— thay n6 bang vé tri cda luat.

o Két thuc khi tap dich = {S}.

o Néu vé phai cla cac luat khép véi nhiéu luat trong tap
dich, can Iwa chon luat ap dung (bai toan tim kiém)

e C6 thé st dung tim kiém rong (breadth-first search) hogc
tim kiém sau (depth-first search)
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Kho khan vé&i PTCP dudi [én

e Khong hiéu qua khi cé nhiéu nhap nhing mirc
tr veng

e Lap lai cdng viéc: bt cir khi ndo cé ciu tric con
chung

e Ca PTCP TD (LL) va BU (LR) d&u c6 do phirc
tap la ham m ctia d6 dai cau.

Thuét toan CKY (b6 nhan dang

= Vao: xau n tw

= Ra: yes/no

« CAu tric ngl¥ phap: bang n x n (chart table)
» hang danh sb 0 dén n-1
. cotdanhsb 1 dénn
- cell [i,j] liét ké tat ca cac nhan cu phap gitra i va j

Thuat toan CKY (bottom-up) | i:

- fori:=1ton

- Thém tét ca tir loai cda tir thir i vao 6 [i-1,i]

- forwidth:=2ton

for start := 0 to n-width
= end := start + width
= for mid := start+1 to end-1
for moi nhan cu phap X trong [start,mid]
for moi nhan cu phap Y trong [mid,end]
for moi cach két hop X va Y (néu cd)
Thém nhan két qua vao [start,end] néu chua

00
0000
00
, H4H
Vi du :
Bo6 vang gam cd non
1 2 3 4 5
0 C C
DT —> DN'P
1 T
TT
2 VN
bgT BAgN
3 1
DT ——3DN
4 T
TT

c6 nhan nay
e00
o000
eeoo
< P 3

Van pham phi ngir canh :

1. Start> S 9. V- ate

2. S NPVP 10. Name — John

3. NP — Det Noun 11. Name — ice-cream, snow

4. NP = Name 12. Noun — ice-cream, pizza

5. NP — Name PP  13. Noun — table, guy, campus

6. PP — Prep NP 14. Det — the

7 VP = VNP 15. Prep — on

s. VP —>VNPPP

CuuDuongThanCong.com

Luat két hop

e O Cell[i,j] chtra nhan X néu
o Coluat X>YZ;

e Cell[i,k] cha nhan Y va 6 Celllk,j] chtra nhan Z,
v&i k ndm gitva i va j;

e VD: NP — DT [0,1] NN[1,2]

https://fb.com/tailieudientucntt
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CKY phai str dung luat nhi
phéan

ese00e

e Chuyén VP—V NP PP thanh:
8.a. VP—V Arguments
8.b. Arguments —» NP PP

DT

Ap dung thao tac ‘dan’ tH
1 12 3 4 |5 6 7 8
0 |DmNP
1 NN
2 VBD
3 DT
4 NN
5 N
6
7

NN

CKY chart
“The guy ate the ice-cream on the table”
1121] 3 |4 5 6 7 8
0 |DT
1 NN
2 VBD
3 DT
4 NN
5 IN
6 DT
7 NN
o
5.NP - NN PP &

Nhap nhang!

8.a. VP-V Arguments
8.b. Arguments — NP PP

Thuéat toan Earley (top-down) |::

e Tim cac nhan va cac nhan thiéu (partial constituents) tir
dau vao
e A BC.DE lanhan thiéu:

A L D _ A
B C DE B C DE
JANWAN JANVANIAN
A—-BC.DE A—->BCD.E

o_Tién hanh dan tiv trai sang phai

112 [3 a5 6 [7 [8
0 |DTINP S
1 NN |
2 VBD, VP
3 DT NP NP, t
T Argﬁ
4 NN I
5 IN PP,
6 DT_L NP
7 NN
4
Vi du s
ROOT - S NP> Papa
S — NP VP N — caviar
NP — DetN N — spoon
NP NPPP V ate
VP SVPPP P with
VP > VNP Det  — the
PP —SPNP Det —a
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oPapa 1ate 2the scaviar «with sa sspoon 7
Recursive Descent

oPapa 1ate 2the scaviar «with sa sspoon - 448
o000
- ~ o0
Recursive Descent (Dé quy) 38
ROOT —» 8 VP — VP PP NP — Papa V —ate
S —NPVP VP - VNP N — caviar P — with
NP — DetN PP —>PNP N — spoon Det — the
NP —NPPP Det »a
e OROOT—.S0
e 0S—>.NPVPO
ONP — . Papa 0
ONP — Papa . 1
e 0S—>NP.VP1
ROOT»S S—>NPVP NP ->Papa Papa
NP Papa
Root S VP VP VP
Goal stack 31

ROOT — 8 VP — VP PP NP — Papa V —ate
S — NP VP VP — VNP N — caviar P — with
NP —DetN PP —PNP N — spoon Det — the
NP —NPPP Det »>a
« 0S—>NP.VP1
1VP— . VP PP
1VP— . VPPP1
1VP— . VPPP1

1VP — . VP PP 1 stack overflowed

VP— VP PP VP—VPPP VP—VPPP vp_, VP PP

/\ AN N
VP VP VP
VP PP PP PP
PP PP
PP

oPapa 1ate 2the scaviar swith sa sspoon -
Recursive Descent

oPapa 1 ate »the scaviar swith sa sspoon -
Recursive Descent

ROOT — 8 VP — VNP NP — Papa V —ate
S —NPVP VP - VPPP N —>caviar P —with
NP — DetN PP —PNP N — spoon Det — the
NP —NPPP Det »>a
= 0ROOT—.S0
= 08— .NPVPo
= 0NP — . Papao
= 0NP — Papa. 1
= 0S—>NP.VP1
1VP— . VNP1 sau . = nonterminal, Iap di Iap lai viéc tim ky hiéu nay (“predict”)
1V—.ate1 sau . = terminal, tim n6 & dAu vao (‘scan”)
1V—>ate.2 sau . = rdng, dich con clia cha né da hoan chinh (“attach”)
1VP—>V.NP2 predict (dich con tiép theo)
- NP> .2 phan tich tiép va cudi cling ...
NP — .7 we hoan thanh dich con NP ctia cha né - attach
1VP—>VNP.7 attach a3
« 0SH>NPVP.7 attach

ROOT — S VP — VNP NP — Papa V. —ate
S —NPVP VP — VPPP N — caviar P —with
NP — DetN PP —PNP N — spoon Det — the
NP —>NPPP Det »>a
« 0ROOT—.So
« 08— .NPVP thuc hién bang I3i goi ham:
o0NP—.Papa0 () goi NP() va VP(), VP dudc trién khai 1
0NP — Papa . 1 cach dé qui
« 0S—>NP.VP1

VP NP-~, can quay lai dé& thir 1 ludt VP khéc

1Voate.2
1VP—>V.NP2

NP —...2
2NP—...7
1VP—>VNP.7

« 0S—>NP VP.7

oPapa 1 ate »the scaviar :with sa sspoon -
Recursive Descent
ROOT —» 8 VP — VNP NP — Papa V —ate
S — NP VP VP — VPPP N — caviar P —with
NP — DetN PP —PNP N — spoon Det — the
NP —> NPPP Det »>a
= 0ROOT—.S0
= 08— .NPVPo
= 0NP — . Papao
= 0NP — Papa. 1
= 0S—>NP.VP1
- QWP .VNPD  cho nay ciing can quay lai
1V—.ate1
1V—oate.2
1VP —>V.NP2
NP> .2 phan tich tiép va cudi cling...
2NP — .. 4 ... doan NP dng la ttv 2 dén 4 35

oPapa 1 ate »the scaviar swith sa sspoon -

Recursive Descent

VP VNP
VP —>VPPP
PP >PNP

V —ate
P — with
Det — the
Det > a

ROOT - §

S NPV
NP —DetN
NP —NPPP

NP — Papa
N — caviar
N — spoon

0ROOT—.S0
= 0S—.NPVPo
= 0NP — . Papa 0
= 0NP — Papa . 1
= 0S—>NP.VP1
~ P > . VPPP>
ENTT 2
1VP— . VPPP 1
1VP—.VPPP1
1VP— . VPPP1
stack overflowed
khong giai quyét dwocgi
—can thay doi tap luat dé loai trir dé qui tréi
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Cac thao tac cua thuat toan
e X0 ly phan di sau dau . theo kidu dé qui :

)

(attach) né vao nhiing ché lién quan

e Sir dung bang phan tich gidng thuat toan CKY, nham lwu lai cac
thong tin da tim thay - lap trinh ddng “Dynamic programming.”

o Néu la tiv, quét (scan) dau vao dé xem c6 phu hop khong

o Néu la ky hiéu khong két thac, doan (predict) cac kha nang dé
khép né (giam so phép tién doan bang cach nhin truéc k ky
hiéu tir dau vao va chi str dung céc luat phu hop vai k ky hiéu

o Néu réng, ta da hoan thanh mét thanh phan ngi» phap, gén

8
Thuat toan Earley e )
. 0 khdi tao H
) 0ROOT. S
o Thuat toan Earley giong thuat toan dé qui néi trén, nhung giai
quyét dwoc van de dé qui trai.

tuong duong vdi (0, ROOT — . S)

(]
°
[J
°
[ ]
0 0 M
0ROOT. S predict luat cé vé trdila S 0ROOT. S
0S.NPVP 0S.NPVP predict luat c6 VT = NP
\ ONP . DetN (66 3 ludt phu hop)
(0,S—.NPVP) ONp=NpAP
O0NP. Papa
0 0
0ROOT. S 0ROOT. S
0S.NPVP 0S.NPVP
ONP . DetN predict luat cd VT = C ONP . DetN
ONP.NPPP ONP.NPPP| predict luat cd VT = NP
ONP . Papa ONP. Papa ta di lam viéc ndy & budc trubc, vi vdy khdng lam Iaij
0Det. the 0Det. the Chu y: ta phai Iam lai viéc ndy voi ludt dé qui trdi
0Det.a 0Det.a
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o000
HH
813
0 Papa 1 H
O0ROOT.S |ONP Papa .
0S.NPVP
ONP.DetN
ONP.NPPP
ONP. Papa scan: tUr phu hop tir dau vao
0 Det . the
0Det.a
»
0 Papa 1
O0ROOT.S |ONPPapa.
0S.NPVP
ONP.DetN
ONP.NPPP
ONP . Papa
0 Det . the
0Det.a scan: khong phu hgp
s
0 Papa 1
O0ROOT.S |ONPPapa.
0S.NPVP [0SNP.VP predict
ONP.DetN [ONPNP.PP
ONP.NPPP [1VP.VNP
ONP.Papa |1VP.VPPP
0 Det . the
0Det.a

[ ]

0 Papa 1 H
O0ROOT.S |[ONPPapa.
0S.NPVP
ONP . DetN
ONP . NP PP
ONP . Papa
0 Det. the scan: khong phu hgp
0Det.a

“
:..
[J
.

0 Papa 1 M
0ROOT.S |0NPPapa. | attach NP mdi tao (bdt dau tur 0) véi
0S.NPVP [0SNP.VP | cac phan lién quan (cac phan chua
ONP.DetN |ONPNP.PP | hoan thanh két thic tai 0 va cd NP sau
ONP. NP PP dédu.)

ONP. Papa
0 Det . the
0Det.a
w0

0 Papa 1 M
0ROOT.S |[ONPPapa.
0S.NPVP |0SNP.VP
ONP.DetN |ONPNP PP | predict
ONP.NPPP | 1VP.VNP
ONP.Papa |1VP.VPPP
0Det.the |1PP.PNP
0Det.a
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0 Papa 1

0ROOT. S

0 NP Papa .

0S.NPVP

0SNP.VP

ONP.DetN

ONPNP. PP

ONP .NP PP

1VP . VNP

predict

ONP . Papa

1VP . VP PP

0 Det . the

1PP.PNP

0Det.a

1V.ate

ese00e
eseoe
ecee

o0

0 Papa 1

0ROOT. S

0 NP Papa .

0S.NPVP

0SNP.VP

ONP.DetN

ONPNP . PP

ONP.NP PP

1VP. VNP

ONP . Papa

1VP.VPPP

0 Det . the

1PP.PNP

0Det.a

1V.ate

1P . with

predict

0 Papa 1

0ROOT. S

0 NP Papa .

0S.NPVP

0SNP.VP

ONP . DetN

ONPNP.PP

ONP .NP PP

1VP . VNP

ONP . Papa

1VP. VP PP

predict

0 Det. the

1PP.PNP

0Det.a

1V.ate

0 Papa 1 ate 2

0ROOT. S

0 NP Papa .

1Vate.

0S.NPVP

0SNP.VP

ONP . DetN

ONPNP . PP

O0NP.NP PP

1VP . VNP

ONP. Papa

1VP . VP PP

0 Det . the

1PP.PNP

0Det.a

1V. ate

1P . with

scan: thanh cong!

0 Papa 1 ate

0ROOT. S

O0NP Papa .

1Vate.

0S.NPVP

0SNP.VP

ONP.DetN

ONPNP.PP

ONP.NPPP

1VP.VNP

ONP . Papa

1VP.VPPP

0 Det . the

1PP.PNP

0Det.a

1V.ate

1P . with

scan: khong hop

0 Papa 1 ate

2

OROOT.S |ONPPapa. |1Vate
0S.NPVP [OSNP.VP |1VPV.NP
ONP.DetN |ONPNP.PP
ONP.NPPP | 1VP.VNP
ONP.Papa |1VP.VPPP
0 Det . the 1PP.PNP
0Det.a 1V.ate

1P . with

CuuDuongThanCong.com
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o000
o000
o000
o0
o0
0 Papa 1 atke 2 H 0 Papa 1 ate 2
OROOT.S |ONPPapa. |1Vate. OROOT.S |ONPPapa. |1Vate.
0S.NPVP |O0SNP.VP |1VPV.NP predict 0S.NPVP |0OSNP.VP |1VPV.NP
ONP.DetN |ONPNP.PP |2NP.DetN ONP.DetN |ONPNP.PP |2NP.DetN predict (cdc budc sau tuong tu)
ONP.NPPP |1VP.VNP |2NP.NPPP ONP.NPPP |1VP.VNP |2NP.NPPP
ONP.Papa [1VP.VPPP |2NP.Papa ONP.Papa [1VP.VPPP |2NP.Papa
0 Det . the 1PP.PNP 0 Det . the 1PP.PNP |2Det.the
0Det.a 1V.ate 0Det.a 1V.ate 2Det.a
1P . with 1P . with
55 s

0 Papa 1 ate 2 0 Papa 1 ate 2
OROOT.S |ONPPapa. |1Vate. OROOT.S |ONPPapa. |1Vate.
0S.NPVP |OSNP.VP [1VPV.NP 0S.NPVP |OSNP.VP [1VPV.NP
ONP.DetN |ONPNP.PP |2NP.DetN ONP.DetN |ONPNP.PP |2NP.DetN
ONP.NPPP [1VP.VNP |2NP NP PP | predict ONP.NPPP |1VP.VNP |2NP.NPPP
ONP.Papa |1VP.VPPP |2NP.Papa ONP.Papa |1VP.VPPP |2NP . Papa | scan (Jic ndy thét bai vi
0Det.the |1PP.PNP |2Det.the ODet.the |1PP.PNP |2Det.the Papa khdng phdi la tu tiép
0Det.a 1V.ate 2Det.a 0Det.a 1V. ate 2Det.a theo)

1P . with 1P with

0 Papa 1 ate 2 the 3 0 Papa 1 ate 2 the 3 M

OROOT.S |ONPPapa. |1Vate. 2 Detthe . OROOT.S |ONPPapa. |1Vate. 2 Detthe .

0S.NPVP |[0OSNP.VP |1VPV.NP 0S.NPVP |0SNP.VP |1VPV.NP

ONP.DetN [ONPNP.PP |2NP.DetN ONP.DetN [ONPNP.PP |2NP.DetN

ONP.NPPP |[1VP.VNP |2NP.NPPP ONP.NPPP [1VP.VNP |2NP.NPPP

ONP.Papa |[1VP.VPPP |2NP.Papa ONP.Papa [1VP.VPPP |2NP.Papa

0Det. the 1PP.PNP |2Det.the scan: thanh cong! 0Det. the 1PP.PNP |2Det.the

0Det.a 1V.ate 2Det.a 0Det.a 1V.ate 2Det.a

1P . with 1P with
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0 Papa 1 ate 2 the 3

OROOT.S |ONPPapa. |1Vate. 2 Det the
0S.NPVP |OSNP.VP [1VPV.NP |2NPDet.N
ONP.DetN |ONPNP.PP |2NP.DetN
ONP.NPPP |1VP.VNP |2NP.NPPP
ONP.Papa [1VP.VPPP |2NP.Papa
0 Det . the 1PP.PNP |2Det.the
0Det.a 1V.ate 2Det.a
1P . with

ese00e
eseoe
ecee

o0

0 Papa 1 ate 2 the 3 caviar 4

0 Papa 1 ate 2 the 3 :
OROOT.S |ONPPapa. |1Vate. 2 Detthe .
0S.NPVP [OSNP.VP |1VPV.NP |2NPDet.N
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OROOT.S |ONPPapa. |1Vate. 2 Detthe . 3Ncaviar. |4 Pwith.
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ONP.NPPP [1VP.VNP [2NP.NPPP |3N.spoon |2NPNP.PP
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P [2NP.DetN |3N.caviar [1VPVNP. |5NP.DetN |6N.caviar
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0 Det . the 1PP.PNP |2Det.the 1VPVP.PP 1VPVPPP. 0 Det . the 1PP.PNP |2Det.the 1VPVP.PP 1VP VP PP
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ONP.Papa |1VP.VPPP |2NP.Papa 0SNPVP. 2NPNPPP.
0Det. the 1PP.PNP |2Det.the 1VPVP. PP 1VPVPPP.
0Det.a 1V.ate 2Det.a 4PP.PNP 7PP.PNP
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ONP.DetN |ONPNP.PP [2NP.DetN |3N.caviar |[1VPVNP. 4PPPNP.
ONP.NPPP |1VP.VNP [2NP.NPPP [3N.spoon |2NPNP.PP 5NPNP. PP
ONP.Papa |1VP.VPPP |2NP.Papa 0SNPVP. 2NPNPPP.
0 Det . the 1PP.PNP |2Det.the 1VPVP.PP 1VPVPPP.
0Det.a 1V.ate 2Det.a 4PP.PNP 7PP.PNP
1P . with 0ROOTS. 1VPVNP.
4P . with 2NPNP. PP

0SNPVP.
1VPVP.PP

7P . with

0ROOTS .
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2o
0 Papa 1 ate 2 the 3 caviar 4 withaspdof 7

o0

o000

o000

o0

e

0 Papa 1 ate 2 the 3 caviar 4 withaspdodd
OROOT.S |ONPPapa. |1Vate. 2 Detthe . 3Ncaviar. |..|6N spoon.
0S.NPVP |OSNP.VP [1VPV.NP |2NPDet.N |2NPDetN. 5NP DetN .
ONP.DetN |ONPNP.PP [2NP.DetN |3N.caviar |1VPVNP. 4PPPNP.
ONP.NPPP [1VP.VNP [2NP.NPPP |3N.spoon |2NPNP.PP 5NPNP. PP
ONP.Papa |1VP.VPPP [2NP.Papa 0SNPVP. 2NPNPPP.
0 Det. the 1PP.PNP |2Det.the 1VPVP.PP 1VPVPPP.
0Det.a 1V.ate 2Det.a 4PP.PNP 7PP.PNP
1P . with 0ROOTS. 1VPVNP.
4P . with 2NP NP . PP

0SNPVP.
1VP VP .PP

7P . with

0ROOT,S

OROOT.S |ONPPapa. |1Vate. 2 Det the . 3N caviar . .| 6N spoon .
0S.NPVP |OSNP.VP [1VPV.NP |2NPDet.N |2NPDetN. 5NP DetN.
ONP.DetN |[ONPNP.PP [2NP.DetN |3N.caviar |[1VPVNP. 4PPPNP.
ONP.NPPP [1VP.VNP [2NP.NPPP [3N.spoon |2NPNP.PP 5NPNP. PP
ONP.Papa [1VP.VPPP [2NP.Papa O0SNPVP. 2NPNPPP.
0 Det . the 1PP.PNP |2Det.the 1VPVP.PP 1VPVPPP.
0Det.a 1V.ate 2Det.a 4PP.PNP 7PP.PNP
1P with 0ROOTS. 1VPVNP.
4P . with 2NPNP. PP

0SNPVP.

1VPVP. PP

7P . with
0ROOT,S .

Van dé vé&i PTCP trén xuéng: dé quii:
trai

VP “1 n 7 n Iy
gan lién tuc cac luat mgi
A vao cay trudc khi thdy
vP PP PPs

- can doan trudc s6 PP
can G dau vao

VP PP

VP PP

... nhwng thuat toan Earley Ok!

1VP . VP PP
vP PP
(ot 1)

attach
VP

e
VP PP
/N\

V NP
ate the caviar

(cot4)

1VP VP . PP

... nhwng thuat toan Earley Ok!
vP
o 1VP—.VPPP _
vp pp CO thé dung lai
(cotl)
attach\‘ /VP 1VP > VP PP
vP PP
VP PP
/\with a spoon
V NP
ate the caviar
(cot 7)

CuuDuongThanCong.com

... nhwng thuat toan Earley Ok!

VP
1VP—. VP PP

vp PP CO thé dung lai
(cotl)

vP
N LVP VP PP
VP PP

/\'m his bed
VP PP
/\With a spoon

V NP
ate the caviar

(cot 10)
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ese00e

eseoe

ecee
o0

... nhwng thuat toan Earley Ok!

VP
1VP . VP PP
ve PP CO thé dung lai

(o) T, VP
attach =~ /. 1VP—>Ve.PP
VP PP

VP PP

/\m his bed
VP PP
/\with a spoon

v
ate the caviar

(c6t10)
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Phuc hoéi cay cu phap
o
[s,itrong tap trang thai j SG dung thuat toan dung queue do gian,
dwa trén cac thanh phan co6 ich
« 1 thanh phin & trang thai két thiic 1a co ich

q ¢ « If s[4 —>0B, ] trong tap dich k & c6 ich
A A * then g=[4 —aB e,k] & item r=[B —>y ¢,j] la
) » co ich
i k Ji

[s.1] : mot thanh phan véi luat s & tra vé con tré .
Danh dau tat ca cac thanh phan trong tap trang thai Sn & dang

Start — aSe, 0
for j=n downto 0 do

for i=0to j do

for moi bo da danh déu [s,i] trong tap trang thai j do
for k=i to j do
iflq,ileSk & [rk] €Sj & s= q®r then -
danh dau [q,1] va [rk]

Uu diém

e Thuat toan Earley thirc hién mét vai phép loc
top-down: bat cv thanh phan nao (state, or
triple) dwoc dwa vao tap trang thai can tvong
thich v&i phan da dwoc sinh ra & bén trai. Vi
du: S= w; trong d6 w; la phan cla cau da
duwoc duyét qua

f——

105

Nhwoc diém
e Biéu dién luat: Explicit representation of
rules: wastes time building them.

e Thyc hién phép loc bén trai nhwng khéng loc
bén phai

Phép loc nhin trwéc cho ky hiéu khong két thuc
A:

FIRST(A)={x|A = xJ}, x= 1 token
v.d., FIRST(S)= who, did, the, etc.

Cac phwong phap khac

e Cac phuwong phap khac tng voi cac cach khac nhau
dé tim cac doan
e Doan X[, j] 1a doan c6 nhan X pha dau vao tir | dén j
Example:
o John , ate , ice-cream 5 on , the g table ¢
PP[3,6]; S[0,6]; ...
o Biéu di&n khong gian tim kiém nhw cay and-or
e Disjuncts (or) = cac dwong phan tich khac nhau
e Conjuncts (and) = vé phai cda luat, vi du vé phai cia
Sla NP VP

107

PTCP la viéc tim kiém

0 the 1 guy 2 saw 3 ice-cream 4 on 5 the 6 hill 7
$(0,7)

NP, )VP(1.8) NP(O, 2) (g, 7)

Name (0, 1)%;;;' o) Noun(r, ‘

the guy

ice-cream
Prep(4, 5)

on
NP(57) NP(5,7)

Name(5,6)  Det(5,6) Noun(6,7)
the hill 108
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o Nhin tir dudi lén dé
tim ky hiéu dau tién
(left-corner) clia doan,
sau d6 phan tich phan
con lai theo kiéu trén
xubng

o Tim cach két hop cac
dé&c trung tbt nhéat cta
tim phan tich trén
xubng va duai lén

Noun @

Phwong phap nay lam viéc tbt vGi ngdn ngtk v&i thanh
phan quan trong dat & dau nhw tiéng Anh. Cac tiéng pl]’g,g,
Ha Lan, Nhat la ngoén ngi¥ c6 phan quan trong dat cudi.
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