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Bai toan PTCP

cay PTCP mau
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Cac bo PTCP
I cay cl phap hién nay co do
Van pham chinh xac cao
(Eisner, Collins,
Charniak, etc.)
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Cac rng dung cua PTCP

« Dich may (alshawi 1996, wu 1997, ...)

cac thao tac
vO1 cay

tiéng Anh tiéng Viét

1 O

- Nhan dang tiéng ndi s&¥ dung PTCP (Chelba et al 1998)
Put the file in the folder.
Put the file and the folder.



Cac rng dung cua PTCP

. Kiém tra nglr phap (Microsoft

= Trich rdt thong tin (Hobbs 1996)

Kho van ban

/

NY Times |

“(‘QA' AN
JN

/

CSDL

{1

~—
~—
~—

cau truy van




Dinh nghia

e Van pham (grammar) Ia dang biéu dién hinh

thirc clia cac cau truc dwoc chap nhan trong

1 ngon nglr

e Thuat toan PTCP (parsing algorithm) la
phwong phap xac dinh cau trdc cau trén co
s® nglr phap da co.

e Chuwong trinh PTCP (parser) la chwong trinh
xac dinh cau truc ngl¥ phap cla cau.




Vi du vé van pham

e Van pham: 1 tap luat viét lai
e Ky hiéu két thuc: cac ky hiéu khéng thé phan ra duwoc
nira.
e Ky hiéu khong két thuc: cac ky hiéu co thé phan ra
dworc.
e Xét van pham G:
S > NP VP
NP — John, garbage

VP — laughed, walks

G c6 thé sinh ra cac cau sau:
John laughed. John walks.
Garbage laughed. Garbage walks.



Vi du vé van pham

Phan tich cau “Bo vang gam co non”

e Cay cu phap: C
A A /\

e Tap luat N N
C 2> CNVN | |
CN - DN DN BgN

/\ /\

VN - BbgN DT T pgT DN
PDgN > DgT DN B> vang gim AN
DN->DTTT DT T

00 non



Van pham

e Mot van pham san sinh 1a mét hé thong
G=(T,N,S,R), trong do

T (terminal) — tap ky hiéu két thac

N (non terminal) — tap ky hiéu khdng két thac

S (start) — ky hiéu khai dAu

R (rule) — tap luat

R={a=2B]|a P e (TUN)}

o > B goi la luat san xuat



Vi du

o G1=({a,b}, {X}, X, {X>e, X>aXb})
Xac dinh L(G1)

o G2 = ({a,b}, {X}, X, {X2>¢, X2>aXb, X>XX})
Xac dinh L(G2)
X — aXb-aXXb-aaXbaXbb-aaabbabb



Van pham phi ngi¥ canh 32
(Context-Free Grammar) H:

... .coOn goi la van pham céau trac doan
e G=<TNP,SR>
o T —tap cac ky hiéu két thuc (terminals)
o N - tap cac ky hiéu khéng két thic (non-terminals)
o P —ky hiéu tién két thac (preterminals), khi viét lai trd
thanh ky hiéu,két‘thgg’vlgigéwpham c&m ngi¥ canh
o S—Kky hiéw R: aAy = afy
o R: X — y,XlaKky hieu khdng két thac; v la chudi cac
ky hiéu két thuc va khdng két thuc (c6 thé réng)
e Van pham G sinh ra ngén ngir L
e BO nhan dang: tra vé yes hodc no
e BO PTCP: tra vé tap cac cay cu phap
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V&n pham nglr cau: T
oa—p, voia € V+, B e V*

Van pham cam ng(r canh:
r=o—p, voioa € V+, B € V*, |oc|§|[3|
va alAo2—alfB’a2 véi B'-e

Van pham phi nglr canh:
A—0 AeN,
véiB e V¥*=(TUN)*

Van pham chinh qui;
A — aB,
A — Ba,

A — a,
VOIiA,BeN,aeT.
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Dang chuan Chomsky

e Moi NNPNC khdng chira ¢ déu cé thé sinh tur
mot van pham trong dé moi san xuat déu cé
dang A - BC hoac A - a, voi AB,CeN va a
el

e Vi du: Tim dang chuan Chomsky cho van
pham G v&i T ={a,b}, N ={S,A,B}, R nhu sau:

S 2> bA|aB
A 2>DbAA|aS|a
B > aBB|bS|b

12



0oeo
Van pham phi ngir canh oe
S — NP VP DT — the
‘DT NNS [ children
NP — {DT NN ¢ NNS — { students
NP PP | - mountains |
VP PP ] (slept ]
VP — {VBD - VBD — {ate ¢
VBD NP | saw |
PP —  INNP N — 4’”}
of

NN — Eake
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Ap dung tap luat nglr phap

o S

— NP VP
— DT NNS VBD
— The children slept

o S
9

9
9

NP VP
DT NNS VBD NP

DT NNS VBD DT NN

— The children ate the cake
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00
0000
£ , A : eces
Cau truc doan dé qui ee
S
.—--'---___-___‘———_.
NP VP
___,..--""~...__~ _____..--"“--_______
DT NNS VBD NP
I I I —
the students ate NP PP
T — T
DT NN IN NP
I I I — T
the cake of NP PP
‘_,_..f-""“--..‘_' ___,_..--"""'--..___-
DT NN IN NP

| | | —_—
the children in DT NN

I |
the mountains
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Van pham cho ngén ng tw nhién | g32:
’ ~ N oo0
cO nhap nhang 4
John saw snow on the campus
S Nhip nhdng - PP
c6 thé gan tai 2 diém (vi VP
hodc véi NP)
A A
1 NP * N\
0 John sawz SNow

PP
VAN
3 on C
4 the 5 campus 6
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PTCP kiéu trén xudng v |
e Hwong dicn T
e Kh&i dau v&i 1 danh sach cac ky hiéu can trién khai (S,
NP,VP,...)
e Viét lai cac dich trong tap dich bang céach:
tim luat co vé trai trung vai dich can trién khai
triéu khai né véi vé phai luat, tim cach khép voi cau dau vao
e Néu 1 dich c6 nhiéu cach viét lai > chon 1 luat dé ap
dung (bai toan tim kiém)
e Co thé sl dung tim kiém rong (breadth-first search) hoac
tim kiém sau (depth-first search)
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Khé khan véi PTCP trén xudng

Cac luat dé qui trai
PTCP trén xudng rat bat loi khi c6 nhiéu luat cé cung vé trai

7 TS

SSNP X1 S—NP X2 S—>NP X600 S—VP Y1

N IN SN IN

Nhiéu thao tac thira: trién khai tat ca cac nat co thé phan tich trén
xudng

PTCP trén xudng sé lam viéc tét khi co chién lwoc diéu khién ngl
phap phu hop

PTCP trén xudng khong thé trién khai cac ky hiéu tién két thuc
thanh céac ky hiéu két thac. Trén thuc té, ngudi ta thwdng st dung
phwong phap dwdi 1én dé lam viéc nay.
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L&p lai cong viéc: bat clr chd nao cd cau trdc gidng nhau



PTCP duwéi lén AL
/ AN

e Hwéngdwligu

e Khd&i tao v&i xau can phan tich

e Néu chudi trong tap dich phu hop v&i vé phai cla 1 lut
— thay n6 bang vé trai cua luat.

e Két thuc khi tap dich = {S}.

e Néu vé‘phéi cla cac luat khap véi nhiéu luat trong tap
dich, can lwa chon luat ap dung (bai toan tim kiém)

e Co0 thé slr dung tim kiém rong (breadth-first search) hoac
tim kiém sau (depth-first search)
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Kho khan voi PTCP dwdi 1én

e Khéng hiéu qua khi cé nhiéu nhap nhang murc
tr virng

e Lap lai cong viéc: bat ctr khi ndo cd cau truc con
chung

e CaPTCP TD (LL) va BU (LR) déu co dod phirc
tap 1a ham mi cua dé dai cau.
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Thuat toan CKY (b6 nhan dang)::

- Vao: xau n tw

- Ra: yes/no

. Cau truc nglr phap: bang n x n (chart table)
. hang danh s6 0 dén n-1
. cOt danh s6 1 dén n
. cell [i,j] liét ké tat ca cac nhan cu phap gitra i va j
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- fori:=1ton

Thuat toan CKY (bottom-up)

Thém tat ca tir loai cla t tht 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 co)

Thém nhan két qua vao [start,end] néu chuwa
cO nhan nay
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Vi du

C > CNVN
CN - DN

VN > DgN

Bo

vang

PgN > BgT DN
DN > DT TT

1

2

CN
DT —)PDN'T‘

DgT
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Van pham phi ngir canh

© N o o bk~ W M BF

Start— S
S—>NPVP

NP — Det Noun
NP — Name
NP — NN PP
PP — Prep NP
VP - V NP

VP - V NP PP

9.

10.
11.
12.
13.
14.

15.

V — ate

Name — John

Name — ice-cream, snow
Noun — ice-cream, pizza
Noun — table, guy, campus
Det — the

Prep — on

24



Luat két hop

e O Cell[i,j] chtra nhan X néu
Co luat X—>YZ;

Cel [i,k]‘ chtra nhan Y va 6 Cell[k,j] chtra nhan Z,
vOi k nam gitra i va |;

e VD: NP — DT [0,1] NN[1,2]

25



CKY phai str dung luat nhi
phan

e Chuyén VP—V NP PP thanh:

8.a. VP—V Arguments
8.b. Arguments — NP PP
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w0 N

5. NP —>NNPP 0o
Start— S 44
S s NP VP 6. PP — PrepNP oo
NP — DT NN 7. VP>VNP
NP —s Name 8.a. VP—V Arguments
8.b. Arguments — NP PP
“The guy ate the ice-cream on the table”
1| 2 3 4 5 6 7 3
O DT
1 NN
2 VBD
3 DT
4 NN
° Prep
6 DT
! NN
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Ap dung thao tac ‘dan’

1

3

A4

5

6

DT

d

T

Z=2Z | N
Z

VBD

DT

NN

IN

DT

~NlolalhlwiNvIR]|O

NN
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oo
. 5. NP — NN PP oo
Nhép nhéng! 8.a. VP>V Arguments | @
8.b. Arguments — NP PP
1 2 3 4 5 6 7 o)
0 |DTANP > G S
1 TNN *
2 VBD >\/), VP
3 DT_| NF f
T Arg$
4 NN > N|E
s IN »Ppi
6 DT—h NR
! NN

¥ 29



e C >DN DgN
e DN > LT DT
e DN>DNTT
e DgN = BgT DN

e Phan tich cau sau st dung CKY
e Con ngwa da con ngwa da
e LT DT BgT LT DT TT




Thuat toan Earley (top-down)

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

A
B C D E
JANWAY A A A
A—>BC.DE A—>BCD.E

31

o Tién hanh dan tlr trdi sang phai



Vi du

ROOT —» S NP — Papa

S — NP VP N — caviar
NP — DetN N — spoon
NP — NP PP V — ate

VP —> VPPP P — with
VP —> VNP Det — the
PP —> PNP Det — a
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oPapa 1ate :the scaviar «with sa sspoon 7 -
( X N J
] N [ XX )
Recursive Descent (Dé quy) T
ROOT — S 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
e 0ROOT—.S0
e 0S—>.NPVPO
ONP — . Papa0
O NP — Papa. 1
o 0S—>NP.VP1
ROOT>S S—>NPVP NP —Papa

S

MM
Root

VP

/ Papa

Papa
VP

VP

/\

Goal stack
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oPapa 1ate :the scaviar «with sa sspoon 7

Recursive Descent

ROOT —» S VP — VPPP 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

o« 0S—>NP.VP1

1VP —- . VP PP 1
1VP —>.VP PP 1
1VP —>.VP PP 1
1VP —.VP PP 1 stack overflowed

VP— VP PP VP— VP PP VP—>VPPP vp_ VPPP

VP VP VP )

VP PP PP PP PP
| PP PP PP
PP PP
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o Papa 1ate »the scaviar «with sa sspoon - 000
o0

i 000
Recursive Descent e
ROOT — S 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 —s 3
+ 0ROOT .S 0
- 0S—>.NPVPo

= 0NP — .Papao
= 0NP — Papa. 1

= 0S—>NP.VP1
1VP — .V NP 1

1V —> . ate 1

- 1V—>ate.2
1VP—>V.NP2
NP — . ...2

- 2NP —>...7
1VP—>VNP.7

e« 0S—>NP VP.7

sau . = nonterminal, 1ap di [3p lai viéc tim ky hiéu nay (“predict’)
sau . = terminal, tim n6 & dau vao (“scan”)

sau . = réng, dich con cua cha no da hoan chinh (“attach”)
predict (dich con tiép theo)

phan tich ti€p va cudi cung ...

hoan thanh dich con NP cda cha n6 - attach

attach 35

attach



o Papa 1ate »the scaviar «with sa sspoon - 000
( X X N
. o000
Recursive Descent -
ROOT — S 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
e 0ROOT—.So0
« 0S—.NPVPy thuc hién bang IGi goi ham:
ONP —.Papao  5() goi NP() va VP(), VP dugc trién khai 1
0 NP — Papa. 1 cach dé qui
e 0S—>NP.VP1 '
c‘ém quay lai dé thir 1 luét VP khac
- 1V—o>ate.?
1VP—>V.NP2
- 2NP—>...2
- 2NP—>....7
1VP —> VNP.7

« 0S—>NP VP.7 *



oPapa 1ate :the scaviar «with sa sspoon 7

Recursive Descent

ROOT — S 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
= 0S—>.NPVPo
= 0NP — .Papao
= 0NP — Papa. 1
= 0S—>NP.VP1

-IVP —.VP PP )
. QWP .VNPD  cho nay ciing can quay lai

1V —.ate1
1V—>ate.?2
1VP > V.NP2
oNP —>...2 phan tich ti€p va cudi cung...
NP —> ... 4 ... doan NP dung la ttr 2 dén 4
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oPapa +ate -the scaviar swith sa sSpoon 7 | seee
Recursive Descent T

ROOT — S 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
= 0S—>.NPVPo
= 0NP — .Papao
= 0NP — Papa. 1
= 0S—>NP.VP1

-AVP - .VP PP
-GVP > .VPPP

VP —.VP PP
1VP —-.VP PP 1
1VP —- .VP PP 1
stack overflowed
khong giai quyét dwoc gi 38
— can thay déi tap luat dé loai trir dé qui trai




Thuat toan Earley

e Thuéat toan Earley glong thuat toan dé qui ndi trén, nhwng giai
quyét dwoc van dé dé qui trai.

e Su dung bang phan tich giong thuat todn CKY, nham lwu lai cac
thdng tin da tim thay = 1ap trinh dong “Dynamlc programming.”
Cac thao tac cua thuat toan
e XU ly phan di sau dau . theo kiéu dé qui :
o Néu I3 tlr, quét (scan) dau vao dé xem c6 phu hop khéng
o Néu la ky hiéu khong két thuc, doan (predict) cac kha nang dé
khép no6 (giam s6 phép tién doan bang cach nhin trwdc k ky
hiéu tir dau vao va chi str dung cac luat phu hop vaoi k ky hiéu
do)
o Néu rong, ta da hoan thanh mét thanh phan nglr phap, gan
(attach) n6 vao nhirng cho lién quan
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0

0ROOT. S

khdi tao .

tuong duong voi (0, ROOT — . S)
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0

0ROOT. S

0S.NPVP

predict luat co vé traila S

AN

(0,S —> .NPVP)
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0

0 ROOT. S

0S.NPVP

ONP.DetN

0O NP .NP PP

0 NP . Papa

predict luat co VT = NP
(co 3 luat phu hap)
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0

0 ROOT. S

0S.NPVP

O NP . DetN

0 NP . NP PP

0O NP . Papa

0 Det . the

0 Det. a

predict luat co VT = Det (2 luat)
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0

0 ROOT. S

0S.NPVP

ONP.DetN

0O NP . NP PP

0O NP . Papa

0 Det . the

0 Det. a

predict luat co VT = NP
ta da lam viéc nay o buoc truoc, vi vay khong lam lai!
Chu y: ta phai lam lai viéc nay voi luat dé qui trai
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0 Papa 1

0 ROOT. S

0 NP Papa .

0S.NPVP

ONP.DetN

0 NP . NP PP

0 NP . Papa

scan: tU phu hgp tu dau vao

0 Det . the

0 Det.a
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0 Papa 1
0ROOT.S |0NP Papa.
0S.NPVP
ONP.DetN
O NP .NPPP
0O NP . Papa
0 Det . the scan: khong phu hgp

0 Det.a
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0 Papa 1

0 ROOT. S

0 NP Papa .

0S.NPVP

ONP.DetN

0O NP .NP PP

0O NP . Papa

0 Det . the

0 Det.a

sCan.

khong phu hgp
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0 Papa 1

0 ROOT. S

0 NP Papa .

0S.NPVP

O0SNP.VP

ONP.DetN

0O NP NP . PP

0O NP .NP PP

0O NP . Papa

0 Det . the

0 Det.a

attach NP mdi tao (bat dau tur 0) voi
cac phan lién quan (cac phan chua
hoan thanh két thuc tai 0 va co NP sau
dau.)
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0 Papa 1

0 ROOT. S

0 NP Papa .

0S.NPVP

0SNP.VP

ONP.DetN

0 NP NP . PP

0O NP .NP PP

1VP.VNP

0O NP . Papa

1VP.VPPP

0 Det . the

0 Det.a

predict
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0 Papa 1
0ROOT.S |0NP Papa.
0S.NPVP |[OSNP.VP
ONP.DetN [ONPNP.PP
ONP.NPPP [1VP.VNP
ONP.Papa |[1VP.VPPP
0 Det . the 1PP.PNP

0 Det.a

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

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

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

1P . with

predict
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000
0000
( X N J
00
| X J
0 Papa 1 ate 2 °
OROOT.S |[ONPPapa. |1Vate.
0S.NPVP |0OSNP.VP
ONP.DetN [O0ONPNP.PP
ONP.NPPP [1VP.VNP
ONP.Papa |1VP.VPPP
0 Det . the 1PP.PNP
0 Det.a 1V . ate scan: thanh cong!

1P . with
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0 Papa 1 ate 2

OROOT.S |[ONPPapa. |1Vate.

0S.NPVP |0OSNP.VP

ONP.DetN |ONPNP.PP

ONP.NPPP |1VP.VNP

ONP.Papa |1VP.VPPP

0 Det . the 1PP.PNP

0 Det.a 1V .ate

1P . with scan: khong hgp
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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

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

1P . with

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

1P . with

predict (cac buoc sau tuong tu)
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0 Papa 1 ate 2
OROOT.S |[ONPPapa. |1Vate.
0S.NPVP |[OSNP.VP [1VPV.NP
ONP.DetN [ONPNP.PP [2NP.DetN
ONP.NPPP [1VP.VNP [2NP. NPPP
ONP.Papa |1VP.VPPP |2NP.Papa
0 Det . the TPP.PNP |2Det.the
0Det.a 1V.ate 2Det.a

1P . with

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

1P . with

scan (luc nay that bai vi
Papa khong phai la tu’ tiép
theo)
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0 Papa 1 ate 2 the 3
OROOT.S |ONPPapa. |1Vate. 2 Det the .
0S.NPVP |OSNP.VP [1VPV.NP
ONP.DetN |[ONPNP.PP |2NP.DetN
ONP.NPPP |[1VP.VNP [2NP.NPPP
ONP.Papa |1VP.VPPP |2NP.Papa
0Det.the |1PP.PNP |2Det.the scan: thanh cong!
0Det.a 1V.ate 2Det.a

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
ONP.DetN |ONPNP.PP |[2NP.DetN
ONP.NPPP |[1VP.VNP |[2NP.NPPP
ONP.Papa |1VP.VPPP |2NP.Papa
0 Det . the TPP.PNP |2Det.the
0Det.a 1V.ate 2 Det . a

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

0 NP NP . PP

2 NP . DetN
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OROOT.S |ONPPapa. |1Vate. 2 Det the . 3 N caviar . .| 6 N spoon .
0OS.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 5NP NP . PP
ONP.Papa |1VP.VPPP |2NP.Papa 0SNPVP. 2 NP NP PP .
0 Det . the TPP.PNP |2Det.the 1VP VP .PP 1VP VP PP.
0Det.a 1V.ate 2Det.a 4 PP.PNP 7 PP.PNP
1P . with 0ROOTS. TVPVNP.
4 P . with 2 NP NP . PP
0SNPVP.
1VP VP . PP

7 P . with

0 ROOY,S .
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0 Papa 1 ate 2 the 3 caviar 4 withaspoor 7
OROOT.S |ONPPapa. |1Vate. 2 Det the . 3 N caviar . .| 6 N 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 5NP NP . PP
ONP.Papa |[1VP.VPPP |2NP.Papa O0SNPVP. 2NP NP PP .
0 Det . the TPP.PNP |2Det.the 1VPVP.PP 1VPVPPP.
0Det.a 1V.ate 2Det.a 4 PP.PNP 7PP.PNP

1P . with 0ROOTS. TVPVNP.
4 P . with 2NP NP .PP
O0SNPVP.
1VPVP.PP
7 P . with

0 ROOY,S .




000
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o000

o000

26

0 Papa 1 ate 2 the 3 caviar 4 withaspoorf
OROOT.S |ONPPapa. |1Vate. 2 Det the . 3 N caviar . .| 6 N spoon .
0OS.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 5NP NP . PP
ONP.Papa |1VP.VPPP |2NP.Papa 0SNPVP. 2 NP NP PP .
0 Det . the TPP.PNP |2Det.the 1VP VP .PP 1VP VP PP.
0Det.a 1V.ate 2Det.a 4 PP.PNP 7PP.PNP
1P . with 0ROOTS. TVPVNP.
4 P . with 2 NP NP . PP
0SNPVP.
1VP VP .PP

7 P . with

0 ROOT,S.




26
with a spoori’ 7

0 Papa 1 ate 2 the 3 caviar 4
OROOT.S |ONPPapa. |1Vate. 2 Det the . 3 N caviar . .| 6 N spoon .
0OS.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 5NP NP . PP
ONP.Papa |1VP.VPPP |2NP.Papa 0SNPVP. 2 NP NP PP .
0 Det . the TPP.PNP |2Det.the 1VP VP .PP 1VP VP PP.
0Det.a 1V.ate 2Det.a 4 PP.PNP 7PP.PNP
1P . with 1VPVNP .
4 P . with 2 NP NP . PP
O0SNPVP.
1VP VP .PP
7 P . with

0 ROQ,S .




Van de vé&i PTCP trén xuong: dé quiisss
tral o
vP \J JAN /4 n I~
/\ gan lien tuc cac luat mai
VP PP vao cdy trudc khi thay
/N
VP PP PPs
o op > can doan trudc s8 PP

can O dau vao
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... nhwng thuat toan Earley Ok! | ::

VP

A~ 1VP—.VPPP
VP PP
(cot 1)
atta&
VP
T 1VP > VP.PP
/N
VP PP
V NP

ate the caviar
(cot 4)
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... nhwng thuat toan Earley Ok! | ::

VP

A, 1VP—.VPPP
ve pp CO the dung lai
(cotl)
VP
attaCh\A A 1VP VP PP
VP PP
/N
VP PP
/\with a spoon
V NP

ate the caviar
(cot 7)
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... nhwng thuat toan Earley Ok! | ::

VP

. 1VP—.VPPP
ve pp CO thé dung lai
(cotl)

VP
N\ 1VP—VPPP.

VP PP

/\in his bed

VP PP
/\with a spoon

V NP
ate the caviar

(cot 10)
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... nhwng thuat toan Earley Ok! | ::

VP

S 1VP - .VPPP
ve pp O thé dung lai

(cot) T, VP
attach /\ 1VP—VP.PP
VP PP

/N

VP PP

/\in his bed

VP PP
/\with a spoon

V NP
ate the caviar

(c6t10)
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Phuc hoi cay cu phap
[s,i] trong tap trang thai j S dung thuat toan dung queue don gian,

dwa trén cac thanh phan coé ich
« 1 thanh phan ¢ trang thai két thuc 1a co ich
* If s=[A —>aeB,i] trong tap dich k & co ich

e then g=[A —ae,k] & item r=[B —>y e,j] la co
ich

[s,i] : mét thanh phan v&i luat s & trd vé con trd i.

Panh dau tat ca cac thanh phan trong tap trang thai Sn & dang

Root— aSe, 0
for j=n downto O do

fori=0to | do

for moi b6 da danh dau [s,i] trong tap trang thai j do
for k=i to j do
If [q,1]eSk & [r,k] €Sj & s= g&r then 106
danh déu [q,i] va [rK]



Uu diém

e Thuat toan Earley thwc hien mot vai phép loc
top-down: bat c thanh phan nao (state, or
triple) dwoc dwa vao tap trang thai can tuwong
thich v&i phan da dwoc sinh ra & bén trai. Vi
du: S= w; trong d6 w. 1a phan cua cau da
dwoc duyét qua
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Nhwoc diem

e Biéu dién luat: Can cach biéu dién luat twong
minh: mat thoi gian xay dwng

e Thuwc hién pheép loc bén trai nhwng khéng loc
bén phai
Phép loc nhin trwdc cho ky hiéu khéng két thuc
A:
FIRST(A)= {X|A = x0}, x= 1 token
v.d., FIRST(S)= who, did, the, etc.
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Cac phwong phap khac

e Cac phuwong phap khac wrng v&i cac cach khac nhau
dé tim cac doan

e Doan X]i, j] la doan cé nhan X pha dau vao tr | dén j
Example:

o John ; ate , ice-cream ; on , the . table
PP[3,6]; S[0,6]; ... ’

e Biéu dién khong gian tim kiém nhw cay and-or

e Disjuncts (or) = cac dwong phan tich khac nhau

e Conjuncts (and) = vé phai cla luat, vi du vé phai cla
S la NP VP

109



PTCP la viéc tim kiém

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

©, 1) vpa%i)K

/NP \/A/ VP(2, 7)

Name (0, 1) V(1,2) Det(0,1) Noun(l,

>’< | | VZ3]  NPG.T) NP
the guy
saw | Name(3, 4 PP(4,7)
i
ice-cream
Prep(4, 5)

on
NP(5,7)  NP(5,7)

Name(5,6) Det(5,6) Noun(6,7)
the hill 110



PTCP goc trai (Left-corner parsing)

e Nhin tir duwdi 1én dé
tim ky hiéu dAu tién
(left-corner) cua doan,
sau do phan tich phan
con lai theo kiéu trén
xuong

e Tim cach két hop cac
dac trwung tot nhatcoa 1
phan tich trén xudng @

va dudi 1én o Noun @

Phwong phap nay lam viec tot voi ngon ngr voi thanh
phan quan trong dat & dau nhuw tiéng Anh. Cac tiéng Bulrc,

. 111

Ha Lan, Nhat Ia ngdn ngl c6 phan quan trong dat cudi.




PTCP goc trai o

VA NAN
N A\ 7\

Top-down Bottom-up Left—corner

Top down thwéng khéng quan tdm dén xau dau vao
Bottom up khong can biét dang xay cai gi 112




PTCP goc trai

e Rules:

S— NP VP

NP — NN | DT NN | DT NNS | NNP
VP - V|V NP

V —>VBZ|VBP |VBD
DT > the|a

NNS — children

NN — table | song | plant
NNP — Kate

VBZ — sings

VBP — sing | plant
VBD — died -

e |nput:
e Kate sings
e Kate sings a song
e The chidren sing a song
e The plant died



Van de véi PTCP géc trai

e CO vai luat cung “goc trai”

e Nhap nhang: cé trwdng hop co 2 kha nang:
Cau tric méi tao c6 thé ding dé hoan thanh 1
cau truc dang xet
Cau truc mdi tao cé thé 1a phan dau cla 1 cau
truc moi khac
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Van pham phi ngir canh .

o

Economic news had little effect on financial markets

Rﬂ-\.
L QS VS U

Figure 1: Constituent structure for English sentence from the Penn Treebank
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Van pham phu thuoc :

P
OBIJ PMOD
NMOD  SBJ { NMOD [NMOD NMOD |
. P I . L . L . L
l I | O} l
JJ NN VED IJ NN IN JJ NNS PU

Economic mnews had little effect on financial markets

Figure 2: Dependency structure for English sentence from the Penn Treebank

116



