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o C. D. Manning & Hinrich Schiitze
“FOUNDATIONS OF STATISTICAL NATURAL
LANGUAGE PROCESSING” MIT Press, 1999

¢ D. Jurafsky, J. H. Martin, A. Kehler, K.V. Linden &
N. Ward Sp eech and Language Processmg An
Introductlon to Natural Language Processing,
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Recognition” Prentice Hall Series in Artificial
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o I\ ‘J LAzt
— ) —J& (earley parsing algorithm)

o 7|'§ I\AT“J WA

» CKYJ& (CKY parsing algorithm, CYKiAEE B LY

D)

o 1 — & (chart parsing algorithm)

o CBEAEATIE (left-corner parsing algorithm)
o —bﬁlﬁ'f ELRIE (generalized LR parsing)
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o G(X,Y)={Z]| dp<eP.p=(Z—X Y)}
o X YICXT T BETORZIR T FEZEX
o X, Y: JEHRIHEES
o P: EHIRBIDES

o Si,j%iﬂ?&x%?) LJUX
for k =1+1 to j-1
forall X€ S,
, forall Y € 5 ;
‘ 5;;:=5;; UG(X, Y)
B 2
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o 151

RSN B CIE
BlF. —DICEEHT
7R (factoring,

D7 I59U>70)
CDEDATYV I TD
WIR(FIE TR UICTRD
(FI TS,
VP
NP v NP

0 2

; ¥ 1 3
1 Joh?i Sees Mary
. &

VP, VP

NP

with

S — NP VP

VP — VP PP

VP —V NP

VP =V

NP — NP PP

NP — John

NP — Mary

PP — P NP

P — with

NP — DT NP

DT — a

PP

DT

a

NP — telescope

V — sees

\V — runs

NP

NP

5 6
telescope
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NP — Mary

PP — P NP

P — with

NP — DT NP

DT — a

NP — telescope

V — sees

\V — runs

NP

6

15




forj—lton

1= L(w% ## LIFEEZEwW (XTI DIERiImsc =D

%JLMZL?'
forl=2ton
fori=0ton-1
ji=i+];
fork=i+1toj-1
forall XES;,
forall YESk,]-
Si,j =5i,j U G(X,Y)
U&S ## ULl —F U —)L—)7ZzE
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o xR BFfEETE = (worst-case time
complexity)
o O(n°)
o n(IXE
o ZILITVXLKDEASH
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» FCKYTILS, DARTIETY ZDESG
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o TW=>
o EMET Y <, Y = Xy Xt Xigq o X2
o EHFRBIDER(C Ry bz WNTZBD
o Xy . X\ WEEITBEHENWD T EZEKRT D
o T OEMDALE (1) “ERIDALE (5)
o HAIDAIE (L RY RETDOMBEDS &
o NEETYZ <, Y>
o TYWZMEDAE (i) EAaDIE (j)
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Shift-1: ¥ L UAE
o HAIZY—... * X..

ETw =<, j, X>hVER =N,
DEOFEETY R NIdY—.. X -

DEMET W =74

Y = X, X, -

=27

X X5

/‘\/w\
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Shift-2: FTULVEET W =<i, j, Y—... « X.>HWERKRS
T H,
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forj=1ton
Queue := Queue U L(w) ## ANEET W = <j-1, §, wjlc i I DIFRiImaL=>DEE
Chart := Chart U L(w)) Uy_gep<j-1,j-1, Y— - B>
while(Queue is not empty)
E := shift(Queue) ##E(dQueue iR
edges := {}, reduced_edges := {}
if(E is NEMETL W =<, j, X>)
forall FEChart s.t. F=<h,i, Y— ... - X...>
edges :=edges U <h,j, Y— ..X *..>
if(Eis /&ML W =<i, j, Yo... + X...>)
forall F& Chart s.t. F=<j, k, X>
edges :=edges U <i, k, Y— .. X+ ..>
forall E" € edges
if(E"is <x,y, Y—P * >)
reduced_edges := reduced_edges U <x, y, Y>
else
reduced_edges := reduced_edges U E’
Queue := Queue U reduced_edges; Chart := Chart U geduced_edges
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i =

o left-to-right

o J\AFYU—JL—JLICERNE. CKYDAEPEA#
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o FTU S HSRTEAEME

Twa< i, X> (T U

* Yo X X XEWDHEDOETORANTHTH L. X
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o ROMOTESFUKRNEELT Y =<1, Y>%&E
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LW S (LMD TERY

Ty EFELRVSEAlERICURSTE XL
Y
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search-left(Y, B(=X;...X,), i,j)
if( B is empty )
edges := edges U <i,j, Y>
forall <h,i,X,> € Chart
search-left(Y, X;...X, 1, h, j)

left-corner-parsing(wy,...,w,))
forj=1ton
Queue := L(w;) ## <j-1,j, w,DIFEImECS>
while(Queue is not empty)
<i, j, X> := shift(Queue)
forall (Y—=X; ... X  X) € P
- edges:={}
- search-left(Y, X;...Xy, 1, j)
ﬁ- Chart := Chart U edges; Queue := Queue U edges

o
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o CFGHEX
o BIBYETIENZE (dynamic programming)
o Fv— MNMIBEIDBYARZIKRLTWDIESD. —EFtESN
JEEB D ESORIEZEETE SR
- BUALBORUIHERE S 2—DICE EHB(T7 55
J>70)
o FAIUETEZ2BIL EULIRNKDICTDESD

o BDFEH ZFNITIEXARES (packed forest)
* AND, ORTHRIR=N DI S IHEE

o CKY)A. Fv— NE. ElRf#mE
o BN

“hip:/ /aiweb.cs.ehime-u.ac.jp/~ninomiya/ai2/
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