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i 1 [ARIE S IR

i1

A. It is unlikely that Lee will be elected.
— A’. Lee is unlikely to be elected.

B. It Is improbable that Lee will be elected.
— B’. * Lee Is improbable to be elected.

Ivan A.Sag & Thomas Wasow, 1999, Syntactic Theory: A Formal Introduction, CSLI Publications
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i (FER=ESIR A

(L) “ X WY " Z4HE: dzjg
(2) X= %w W8] Bl)iA];

(3) “RUf” => Zjinl | 44
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(1) Uy, 4y Bo => KW 2

(2) A+ B:zzjg (A=JEFIE, B=3zia])

(3) B+ A:zwjg

(4) zzjg(a,b) & zwjg(b,a) acAbeB

(5) “4f,” HEedk A zzjg (="easy”)
“Uf” HEEHEA zwjg (=“good”)
“Kh” n] LIk Azzjg, zwjg

D>\‘
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o HEAGE 5 oKY

AT HANE S AR
R T BARE S HI40TH

H¥ ¥
aAN

N %1k S (Object Language)
JCiE S (Meta Language)
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o JEEORVRVE, B AN 2Bl

o B, “NETE AN, BN
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Zfﬁlﬁg (Formal Language) E]@*%WJ?

w2+5=7

< 2H, + 0, = 2H,0

P &Q (P HKEMARE: Qi KEXK-LALZLD
“ IS _COWBOY (x) & IS _Vega(y) & LOVE (X, y)

16



i L

# include "'stdio.h"
main ()

1
printf("\n\t hello, world");

return O;

¥

—NCIEE W+
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AR BZEIHL (Finite State Automata)
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i 4)(755?5%2%% (state transition table)

an | N V E
AN\
Yo J1
Q; Q; P
Q2 Q2 Gy
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qo —> ql—) qz

o > U1 —>U—> 4

49—>4:—/9,—> Q9,—>q¢,—>0¢,—> Q,
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E)r\“Ji%ijiﬁ (Regular Expression)

0~9 0~9
OO
0~9

(\+]-)? [0-9]+(\.[0-9]*)?

Jurafsky & Martin(2000), 2% y



Eliza 1) 1 22 1A =X A E

= A My boyfriend made me come here.
= Eliza: Your Boyfriend made you come here.
= A He says I’m depressed much of time.
= Eliza: | am sorry to hear you are depressed.
RIS
1 /() my (.*)/ => /\lyour\2/
2) [ (*)I'm (.*)/ => /\1you are \2/

3) [/ .*you are (depressed | sad) .*/ => /| am sorry to hear you are \1 /

ElizallJ#AE 5l 2 A—1% o i 1E ) 2k P ILBC AT &S 46 . Jurafsky & Martin(2000), 2%, pp32-33. 95



i gl Fardn HH IJFSTN:  Transducer

A FRARESH R AL

N:n N:n

# k=Xl — Dong_Yong loves Qi_Xiannv
# kAl =W — Dong_Yong Qi_Xiannv loves
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fl1. %5 2= {a, b}, WEXAE 2 LiEE L

L1={ab, ba}
[2={ab, abab, ababab, ...}
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G={Vy, V-, S, P}, Hrh:
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i ey (42)

P74 X F (production rule) o> B
55 RN Crewriting rule)
e AR T AT T T A

Ll

1) LU Vy RV, ERMERE T, AR 71
2) BAf LU VBV BRI TR, ALl 4

3) PHEDEH ATAERPHofSH S Ky,
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— AR R IGARIB T

wXiEG,= (Vy, Vi, S, P), Hirh
v, ={S, NP, VP, N, V'},
Vo= { EX, i, #FK, Ll43,
P AT

S-> NP VP
VP -=> VP NP
VP -=> VP S
VP -=>V

NP -=> N

N -> # K

N -> L%
V -> EXL

V -> JyjiE

©CONOOhowhE
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i BB S. S, A, AT, B
HEHS. S=>NPVP

HS: SSSNPVP=>NPV=>NV

ERATLFESH: SE NV
AR NP VP, NP V, N V, ... &Gt
A NSRS AR, N

BT 4 ~AI&G,ﬁyﬂﬁﬁtm%ﬁﬁ
T HRES, $/J\7'7 Z XL EXR B E
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i SR =AM

s 2B PPAEES LR ETE R AT
s HE: —DNFEFE (String) £ E TiESL;S

= AT ASRILHR) ISR

ST AT A R R REAT B ARE S 15 B AR BE A S A

CUNRS L AR e, 30 Wb S50 NTAE S5 K 73 i () Bk AL
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X118 5 L={ab, aabb, aaabbb, ..., a"b", ...}

N HIRNEL

(1) E5S LK) BN R IE;

(2) BLRp=r

DLW ek

SANREB L I
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i ﬁﬁ/ﬁﬁ&:?@ﬁ ( Chomsky Normal Form)

A

s A->B C
s A2 a
I AT
F) 2 45 44X
1) A->B|CD l
—p=pnwmm - @ A > B|[X
1Y ARG A A {
S @ [x]>coD
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L TR] LY I 1 ST ) R

TR A AN E R RURLE - (granularity)
iy Ry AR aSWIE
S > NP VP
W S 2 tE FEE R B IR, BERENPAIVP I B
NPsingular fINPplural #1VPsingularf1VPplural, 33850055
D%
S = NPsingular VPsingular
S - NPplural VPplural
TeWER 3B ANF A E (perspective)

np_count np_animate
e

np np
\np_uncount I np_inanimate
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SINFFAL S R 7R AN o] LR B A 2

EFE45 44 (Feature Structure)

H IR E4E (Complex Feature Set)
RFAIE 25 40 08 SRR AR
Frig“Rfft”, 22—l mefg a
W oo, “lE T RR o R4S,
“UEWLRR A AR
FERFIESE R, SR BT B R AR 1Y
“JE M HANAH[A]

/

-

attribute,=value,
attribute,=value,

attribute =value,

LS RO AL LA o []
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(I35 ()i 21K (i - 44 08) (B 5. 50)
OB GRTE: (Al tE = X)) (- 313A]))
(EEiE : GAlE - -BAl 2o A : 4 38)) (B 5 50))))
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A JE K (Directed Acyclic Graph)

LG

X.—_

S

TNV

11 (edge) KINFFHE

T (node) K RFFIEE

50



:[__: L —D> .
PN 25 A0 R E L =
/cat:v
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HIAREAIE 25 44 num: @
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q Y obj: lex:student
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(cat:Art
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PN RFIE S A IR AL (42)

Type=VP] [Type=VP Tvoe = VP
yp INRL cons | P
SEM =[1]| ~|SEM =[1]| SEM = [1

EmﬂM%x%E %ﬁﬂ%@ %EME
 BEA ST U B RO
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~cat:Vv
lex: [B] &
arg,: [ cat:N
, cat:N
arg,:
cat:Vv
arg,: argx;(D
g =

|

o

~N

\

Rl

25 AR HAE G ()
B <R

~cat:Vv
lex: &V
arg,: [ cat:N }@
rcat:N }
arg,:
(cat:V )
arg,: argx;(D
g = )
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-_h 22 R 1] K65, 2826 Fsubsumption

o FHIESEMIFLE22F2, EfFFLIeF2, HHAE

(1) #HUWpqE ferF1, N feF2, FH

(2) #fF

(3) #fF

]
]

A

AN

ETRFAELEH, ) valuer, (1) & value (1)

E%ﬁ—éiﬁ¥ ’ )HJJ value.,(f) =value_,(f)

o R G R 2R G 45 K

55



i B 454 (50 RO

| Number SG
[Number SG]Q|: }
PERSON 3
[ CAT NP |
[Agree [Number  SGJ|c Number SG
Agree
i PERSON 3 |

PERSON 3

BE {Number SG}

[INumber  SG|¢ [Number PL]
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o &—iz® (Unification) : J&MWANIAT [RIERIE 45

HIFL, F2414 0 — B4 45
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KAgree:

| Subject:

~

Subject:

~

r

Agree:

_Subject:

:Agree: ® }

‘Number: Singular
 Person: 3

:Agree: ® }

: Number: Singular ] ®

(Agree: {Person: 3} J

o

o %]

61



i SRR

s ACHft: AUB=BUA
» 4554 AUBUC)=(AUB)UC
= G RPATINA 545 R JEC (order independent)
= A IBHE NS S AR IS FHAE RO — B tiid v R IR R R
Jrik, AR R R T
o CRHIRTET R R TER S XAE T, WA= 2 R
JERE I, AT AR, — AR B IR 2 At 25 A E IR,
AN 55 BN XA AR WA 2 J5 A X E AT AR
o LRdn, AT CAAE R L R, POE SRR M arg,farg, 4
AR R M arg, & —, BUARIX I FRATT A FniE £ B AR A) 1~
“lFl R H S Narg e T4
o RRAE S R IR TR R A R AR ] b g B R R AN A R A
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VRN S o 1A I R T B CEEanaiTag-—>

(2) YT DAL S5 R 241 A 1O R TR Z5 M B
{5 238 Chhtn By —. =)
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i N

NINP — N
AR HEL 2781 (Linear Structure)
bR TR IRV > 45K (Tree Structure)

, - %45 ¥ (Graph Structure)
BHESEH (&85 " P

vV BEAERTTIENDGE TR, ARG IFARMANIR,
FUBAEFNIR B3 L TR 7 U2 B0 K

v LB AR5 JORERE B O8R5 ARy e 1
T, TR BT R ILE o n) R
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B — 2D 5 192 3k

WEAESTPE (2005) (HASRESAELZLE)Y F15, $510.3.2, 137,
FRypU 55 (1990)  (GuiEtE/ il B, Jbnd RS H ik

ket (1990) (HZWLFRIS NIV HDY , Bl2# kAt

Tl Rfedm (1988) (JEXET) , EEPIRHRS: Bt

Noam Chomsky (1959) On certain formal properties of grammars,
Information and Control, 1959, 1, pages 91-112

iy (20000 (AN TR CEMD , Bl

bl ®y (1993)  (Foe v EZH) , W ZEE

VRTINS (1993) (& - IEEREM AR ras . ok 5D
B (P OUERAER) 1993455 21
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i fff5%1 Chomsky Hierarchy

O:

N
.

@ O O O
w =

(@)

—r - — -
N =

w

ToPR S A

s BN SO S
I ' 75 SP & 75
;RN

ISR S
. B NCHSES
BN CRIGE S
: IENES
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i PSG, CSG, CFG, RG

s PSG: R

m CSG: ‘&‘S‘IB

m CFG: ‘a‘:l aeV, peV,UV;)

s RG: la|=1 aeV, B=tN teV;,NeV,
or PB=Nt
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« PSG: T H
X TN E T Gypeo T 1L, B AT BIFERE 2 A H 27
1E{X]LT*/\T)%3:GW€OEI/J/7¥L ANAE—NTEL, n] LR
%€ 20 N AW A

s CSG: WHIE, B NPES
s CFG: nJ¥%E, HARE. 22U
s RG: Ti':IJXEa Ejﬂy}‘p )jéf

Z . Big®; (1993) (HrgtE-248) , WrMAE vtk $8. \FE
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SCYE M CAmbiguity)
FRSOE AR IR RE
ANFIDGEZ AR G 595500
SCVR BN AR 57 > ]
XITCRG, AFEAE—HhE M SL, Al LIRS E ) T4R

AL L, S BILCFGILTE G A &5 BT
Chomsky >k T~ JLHTE 5 A I RUEHI— SR
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i IEH%B %Uﬂ Z‘LF?%Z |X_XJ§% (Recursive Transition Network)

NP VP @
CS->NPVP —— S >

2.

3.

4.

VP -> VP NP
VP NP
W (g )" (g,)
VP -> VP S U
Ve ->V \4

. NP->N — N
% ()

ATN (Augmented Transition Network) :
BN T 2 AR B A7 27 FURTN N



i iy >4 BRVE = AT E 5 A (1)

B WU T
L I 5 * e E 2 (EAL)
T * g B I 152 (E4K)
HLE WU
L3 E BT LKA * I A T K]
—i& | —E BT LHEAA | —FE BB T LKA
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i 4 BRI SE I S AT (2)

1917 75
BE k= R OB R, KRERSEM | PR D
EE k= —R B BE U, KFHMREG | eERED
ks =9
2% | MRS, YRR, BB TN | B
RN ?
B k= X kT R
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