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12. pESIiEE
If on a winter”’ s night a traveler by Italo Calvino
Nuclear and Radiochemistry by Gerhart Friedlander et al.
The Fire Next Time by James Baldwin
A Tad Overweight, but Violet Eyes to Die For by G. B. Trudeau
Sometimes a Great Notion by Ken Kesey
Dancer from the Dance by Andrew Holleran
Six books in English whose titles are not

constituents, from Pullum (1991, p. 195)

WIEM R A N ZMMG. 1)e e (Panini) I GEES T T 2900, & RIEFFE iR 51 H .
TATH B B ¥E (syntax) >k H 5 iE1E syntaxis, & SO “—RIEBEHEF", AR HE—Z R XK. 7
B EST, RATCEF R 7S MapEM S B P I (55 2 &), XL 7o) IR (58 3 &)
PA A R R 2R A N Bl R AN SR (B 8 7))o FEAR B RIE TR =% rpr, JANEH 1 it ) X e
6] P ITVE RS P ENEIL R, DL T L5 B F 7 iR e TR e AL .

AERRE T NAELTH T B CIERMEE. BN RIEER B RE T (ML EALE 5 ) a)iE RV
LI AWER A, Bk, EAETF 2 ENHEF PR IEEER, AEERE, U, g
Mg AP AR K, WRAREA) TSI MM E AR KRR, (BT EMIRE 5 b8,
PLE T AAAEA SN R AN ) T (128 13 THIR). TEZR 16 T, FRA DK R e AW al AiE SRR At
RGNS FEX B, FATEAA 7 RIEEE NS, B RUSHE — sl b, B4 &5 E % (combinatory
categorial grammar, CCG).

14 Zrh, RATEN G — DR N EEHK 7 (syntactic dependencies) i 1E B EF A, & &K
BE R BRI AT %8, AT 45 Hh H TR TR A# AT (dependency parsing) 1505 . 170 T AR AETE o0t
TE G AP HR B 2L

5, BATA—AU M ATIS(7 A2 I8 A5 B R 48 ) 1) H AT AR &7 584) 7 1) i (Hemphill 58 A, 1990)
e IR TRIEN T NG . ATIS RE0E — MR LHE RS, M AT LLEIE R |'d like to fly to
Atlanta IX i A) 7R T AT YT .

12.1. pk5

PR TR — 2 5] T DU N BN BB 7 o RV — 50 0 e B ST AE A HIE . BB
() A ERE LA E— B 2% [ 44 17] 4518 (noun phrase), B &ZEDAE—NGian— K5 HiE. DIF &
— 26 47 47 55 15 )49 -7 (thanks to Damon Runyon):

Harry the Horse a high-class spot such as Mindy’s
the Broadway coppers the reason he comes into the Hot Box
they three parties from Brooklyn

FATH 2SR UE WX L8 38 ] DL & AE — RS (B H e 77?2 AT RS R ], e A TR T LA BLAE AR UL £
I, BN, ISR 2T

three parties from Brooklyn arrive. . .

a high-class spot such as Mindy’s attracts. . .
the Broadway coppers love. ..

they sit

B2, BEAREANZEFE R AU IES) R 2/, (A4 W B A A A R XA . DU AR
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FIBAR AR T (LA BN E S CPRIREATT SRR IEE ) T7):

*from arrive. . . *as attracts. . .
*the is. . . *spot sat. . .

DRI, 5 TE ) 8 3 T 6 R3] 76 9 1 v B FP , FRATT 4 20T fE % 13t “Noun Phrases can occur before
verbs" X FE 1 o
FAh SRS e UE3E >k B i 1 BT & (preposed) 25 & (postposed) iyt . #iltn, 7ELLFRpEld, W]
LLF on September seventeenth fM AR EEZ N AF R E, BIFEET LG E)SRER(EE):
On September seventeenth, I'd like to fly from Atlanta to Denver
I'd like to fly on September seventeenth from Atlanta to Denver
I'd like to fly from Atlanta to Denver on September seventeenth
B, HEAREAFIE DUSHEARRIKALE, (H2&H X AN IS K R A G 2
*On September, I'd like to fly seventeenth from Atlanta to Denver
*On I'd like to fly September seventeenth from Atlanta to Denver

*I'd like to fly on September from Atlanta to Denver seventeenth

12.2. E'FXFEXIBZE(CFG)

B M Al ARG S X R A AT R AN RS R LT XX RIEE
(Context-Free Grammar, CFG). I F X JC X (1% vk 7k 8 i& 45 M & ¥ (Phrase-Structure
Grammars)', i & 1% 47755580 T BERH - /R¥E R (Backus-Naur-Form, BNF). 41572 37 7E i
o34 e b ) FEARCRT DL SE 3 3] 00 P 2 5 BB - R A (Wilhelm Wundt, 1900), 15 B 31| 774 i 3 (Chomsky, 1956)
AIE 75 (Backus, 1959)4 1E R KA.

BN R R B AR R A, DL SR AN 1 R R (lexicon) 4L B . BN E U B AR R
AR DLKEE S AT S AT H A R 05 e Ban, TR R S5 R R R — A NP(ERA R R ) AT DL — N5
7 B — AR 3 (Det) 5 B — > 44 4 4 17 (N ominal 2Lk, — > 43 1 37 7T LU 2l — /N B 2/ 44 140

NP — Det Nominal
NP — ProperNoun
Nominal — Noun | Nominal Noun

BN SCTE RN AT LAy S RN, R FRATT AT LUK 2 11 R0 5 FLAB R I 25 5 ek, 40 R TR

RN IL 1 50 T-1a) 2R 1) 5k
Det —a
Det — the
Noun — flight

CFG A5/ M. 5B F FHid Xt B TS (“The”. “nightclub”)Fx h & i (terminal) 755 ;
R SE G NR L AT RN . FEIX e B RIE A R SRR N IEL SR (non-terminal) . 7EREA
TR SCTER N Sk (o) A T B I S B AN B E A 2 N 2 S 2L R A 3R Sk ATt —
MRIRFELEAE T Bz (AR A G RT 5 o 5 IR 3R BES FRAR] A S IR R A 2 it L BIA) VTG, BR 2K .

VR EEEMBF AR R A (Constituency and Dependency) 4.
* f =R 4 M = | T U K & (CFGs)
5515 2 R R R H B B (nested) 4o
AR LA R T A AR T M 0]
1# B8 {(Natural Language Processing with Deep Learning ) CS224N/Ling284, Christopher Manning ,

Lecture 4: Dependency Parsing, Stanford / Winter 2021,
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AL PR 2HOREE AR CRG:— R R A A I TR, 55— Fh& RIROv S % 1 R) 57 BC 4 4 (1 1
Ho K CFG AR AR, BATATLLR “—7 SikB o8 AT 5 & B LS.

So starting from the symbol: NP

we can use our first rule to rewrite NP as: Det Nominal
and then rewrite Nominal as: Det Noun
and finally rewrite these parts-of-speech as: a flight

ATV aflight =558 7] U AR NP JRZE . K6, CFG o TAE R — A 745 e o B F g 1 Fof
FF BIBR N 53] 545 83 IR AE (derivation) . 3% HI AT (parse tree) k2 7m iR A4 (I LR 81 B B OR).
12.1 B T iZIRAERRIR.

NP

/N

Det Nom

a Noun

ﬂi“ght
12-1: “Aflight’ B9t
TEB 121 Bt BIRBT I o, FRATTAT LU T 2 NP SZBC (dominate) % 44 H (1] T A 17 i (Det, Nom, Noun, a,
flight). #E—2t, ©HEBACT & Det fil Nom.

CFG & X ERIE = £ I8 E RIS S (designated start symbol)JR4E 1 —H 7545 . FFMEE
WA — AR E NIRRT S, BN S. BT L N XK MEEE R H T2 AT, Kk S g
NAIFIT R, S URAS IR T AR A A T (1 S e T AR A R ) T4

LRFRATIAE T B 30— SR AN PR o TR T RN R IA T — AN ) ] L — AN 44 R R A — AN Bl iA A
T A ) S

S — NP VP | prefer a morning flight
ST BN 1A R T A A SR AR G A F A AL R 90 n, A — bS] R SR e R A
SR R 2H
VP — Verb NP
B 3] S5 T T DAER 44 1) 45 18 R A 1] A
VP — Verb NP PP leave Boston in the morning
B By R 1 AT A — sl fa R AN i R
VP — Verb PP leaving on Thursday
SR RS B — AN ER — A A TR AL R B, E ATIS R, — b ILIK A i) R4 H
P SN AE W

prefer a morning flight

PP — Preposition NP from Los Angeles
PP s NP AN—sE e — M7 E;PPs & Al E] . HEDBER, o] DIAFH A4 EH ;e UIE RS
F. DARSERE ATIS BRER 10 M7

to Seattle on these flights

in Minneapolis about the ground transportation in Chicago
on Wednesday of the round trip flight on United Airlines
in the evening of the AP fifty seven flight

on the ninth of July with a stopover in Nashville

K122 451 17— Doflin sk, K 12.3 245 7 AT H A8 1IEE B TEZ N, A TR HAN Lo 15
ER, BATTUMER R R “83 7 55 ¢ RERARZIm AT R B aTRERI T 5 2o



192 12, BB

FATAT LA B X AE R AR X Bl “ ATIS-language” 6] 7. AT S TG, K eI N NP VP, 2
JEBELESE NP R IF (k2 1), VP BIBENLEITF (B2 shia NP), LDUEHE, B 2IFRATAE R — 7R/ 58
| prefer a morning flight. K 12.4 B8 7 —4%&7 | prefer a morning flight 1158 £ )R A= TR

FRAVIE AT DL —Fh S8 K 1 4% R R AR, #R OV 455 R 7"k (bracketed notation): T2 Kl 12.4
AT O 15 5 Rk
(12.1) [s [N [Pro 1] [ve [v prefer] [np [pet @] [Nom [N morning] [Nom [N flight]]]]]]

FAF Lol CFG @ XL T —FhENiBEF . AESE 2 =P ER], EXEFRE—HFERFE . vJUIHEE
YRAE ) - (BRAR] 1) 45 R )2 FiZB e W IERIE S, #ONRF& 18 (grammatical) ) 1. AREH L E R
FEGEEIRAE A T A 2 HZIEEE XES . BN AEIEZER (ungrammatical).

Noun —flights | breeze | trip | morning
Verb —is | prefer | like | need | want | fly
Adjective —~cheapest | non-stop | first | latest | other | direct
Pronoun -me ||| you]it
Proper-Noun —Alaska | Baltimore | Los Angeles | Chicago | United | American
Determiner —the | a| an | this | these | that
Preposition —from | to | on | near
Conjunction —and | or | but
B 12-2: LoWiRCE
Grammar Rules Examples
S - NPVP | + want a morning flight
NP — Pronoun I
| Proper-Noun Los Angeles
| Det Nominal a + flight
Nominal — Nominal Noun morning + flight
|  Noun flights
VP — Verb do
| Verb NP want + a flight
| Verb NP PP leave + Boston + in the morning
| Verb PP leaving + on Thursday
PP — Preposition NP from + Los Angeles
12-3: LoWNBEUR BB R BIZEE
S
NP vp
Pro Verb NP
I prefer Det Nom
a Nom  Noun
Noun flight
morning

12-4: IRIEIEZE LoBY “I prefer a morning flight” HYREHTHY

FE N A i Z A GREEZL (hard line) AUSR T A i 0IE 5 RFHIE, (HX K2 HRE S W
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o] TAER RS MR AL . X RONTE 48 A TR 58 T4 8 B ARG 5 (B0 21 ) 1) — 350 70 38 5 Lk T
R fEIET T, AR RE F R B ARE S AT @SN A BB £ (generative grammar), BN
ZABE R AR AT RER AT E L.

12.2.1. ETXFEXRIEENEREN

FATHER S BRSO R A S A R F R . IE AR IR SRR AT . — LRIk MG
PG HlUANSEsEN: N, £, R, S (BAR EXE— “40h” ) .

N R 457 (B R) MEA
2 LIS (SNAHER) MEE
R W R A ERE, B ERAR TR VA~ 8,
Her: A BELKIR/TS,
B RMFR & (2 UNMIETE SRS RN F 1
S RARENERTS, IFHENKR A

FEARAS LRI 74, BATEHE BT SR IEE R AR VR (5 808 8 T I8l B ARE 5 ke 2
AR S )1 LT 2405€ -

A, BRISHIA S 5 1 ]

© Ll 7 2

W a . By RN A i o B M (S UN) B 75 2
Bhiu. vRAWK/NE S DR Y 2 o

B R YR AR ME S E S . an SR ] DU — &R SR R R R — N A R R AT
B, WESIRAE S — D75 H . HRYE Hoperoft Al Ullman(1979), 7] DLE 1E 20t «

WA= B BRE—NMERR, a My &2 EUN)ESFREREER &,
WIFRATH U, aAy BEFEIREH By, aAdy > aBy.

2R B IR A A NS -
A1, 02, ..., OmN(ZUN)*, m21 R FR e, f#i5
a1=02, 02=03; ..., Om-1=>0m

BTATvl, o IRAEHAm, Blar dme

R, FATAT LUE MK 1L G AERITE S Lo € XN —4LH AT LA E TR RT 5 S IRAE I £8m 75
SHMMN TR ERES.

Le={wjwisinZ* and S w}

Vg — B B WS B e AT AR ) 1) AR R VA BT (syntactic parsing), FRATTTESE 13 T E LT R
I3 REHT B SR
12.3. —EEGERERN

EIX i, BATEN B IABRAESE LA J7 T8 T ORFE— B0, AT R CIE R B ATIS S
AT BT RIEAIR, AT LR RIRT H AN SR % AR EiEEESE 1,
1 Huddleston #1 Pullum(2002).

12.3.1. ARG

TE/NETE Loth, TATH BRG] et 7 — M) F 2 rigiE, 54 | prefer a morning flight —#%.
TERER PR FRES, Rl RAEZEZR A A A Bridx(declaratives). fr4 3 (imperatives).
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£ 3E5E i X (yes-no questions)Fl wh-£% 7 &, (wh-questions).

% id R (declaratives) &5 # {1 6] 7 — A F 1B R W EIE, J5HRE — A3 EiE, il prefer a
morning flight”. XF&E A FHIRZ ARB A, RIS 24 FHHEDHL. Tl —L&kH ATIS
s

| want a flight from Ontario to Chicago

The flight should be eleven a.m. tomorrow
The return flight should leave at around seven p.m.
4 (imperatives) 45 ) 1 A) T8 & LAshia B 3k, WA Fig. UMK NmL s, &
LT RREA TS MER. 7FATIS B, EiTEd /L M4 .
Show the lowest fare
Give me Sunday’s flights arriving in Las Vegas from New York City
List all flights between five and seven p.m.
AT LA S JEIT I 53 — 25 U RASANIX A1) 14544
S—VP
R 34E%E 7 i (yes-no questions) 4 H 1K) 1) T2 # (AR AN SR ) SR Ia) 1) 8L & AT ABD B R T3k, AR5 2
FiE NP, &J5/2 VP. T2 %1, FE, BT RANE =A@, w2 —MEK 5 24 &t
WX LEEEFE XA, DT A [F R TE H (pragmatic) ThEE, g, R, B
Do any of these flights have stops?
Does American’s flight eighteen twenty five serve dinner?

[~

NE

Can you give me the same information for United?
gy WIE
S — Aux NP VP

wh-5E 7] X (wh-questions)

AL AT TE 0 B S22 B 5) 1 2 IR EE K Je 5 A - FE D wh 451 . BT AR REdr 44, 2 RN BT
IR 2 — & wh-JE1&(wh-phrase), t 2 Ui, ‘B 67 T wh-517 (who, whose, when, where, what, which,
how, why). X 7] LUK AT ZE IR G .

#—, “wh-FEiE5E 7 (wh-subject-question)” 45 i) SRR b AHEF, RS — A2 Eha s
T wh

What airlines fly from Burbank to Denver?
Which flights depart Burbank after noon and arrive in Denver by six p.m?
Whose flights serve breakfast?
XA N Z52] 12.7 $HRZH 8 Wh-NP #5807 J0 .
S — Wh-NP VP

%, 7f wh-3EEiEEE A X (wh-non-subject-question) 45 #h, wh-5iE A2 6) 7R EiE, Kika) T
BE T A AL, EXERBE AT, BiEhiE B EE 1 NP 28T, SURAE 2 ARRE A a5 1 b — 1
TN T AN A s AR U R s 4

What flights do you have from Burbank to Tacoma Washington?
S — Wh-NP Aux NP VP

B wh-4F 32 15 5B 11 20 Wh-NP 35X K 1) 245 89 B & 7 BT il 1 K BE & 4K 77 2% & (long-distance
dependencies), 4 Wh-NP“what flight”tj VP + 3 2518 “have (1 L A B R Rz . /£ 5
TR TV D) S % ) R e g A AN PR AR v, R B AR AR O AR (T flights A1 have 2 8] ) 5% 5 ) B il SR
RALXFERIEAL T, F7IE 2 flights J2 have 1070 1) AR AE T SURRE 18] 58 B  Ho A g A 7 44 flights
Al have Z I8 ) 5% R R NIE R FR,  TEIEAE SONAE SN 1A o T 4 A\ — > FR 9 ER 2 (frace) B4 6 % (empty
category)f/IMiric. FATKEAE 12.4.1 5 A MR ZE I 18 2 Ju s A
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12.3.2. NTHDF

TEFA GRS 71, BATN ZEFERNINA R B S MU, S IS 7EMRAE TS E A
AL EEAN o SR, S AT DU ELZE TR E R A I, BRIk o] AR B E KA 7. ARBHE, S A
GRAE R — A B EE G SAALAFLE . A F 5 (RD S )-S5 HAth 15 vE 0 X IE T e IE S ph s L 5
¥](complete). IXFE, BATHA YT —/N A RIS, A GIEEE F RN ARIR AR — 1 R R
1 (complete thought). i1:“5¢ %8 AR X AN E R SE RS A (1) — PP V22 0d S & — MAENTI I 5, S 3
FELEE NEA BT A i st(arguments).. AT 5 F e b oo, (HIELLIRATE E K 12.4 F1 prefer a
morning flight” (1 Elf#. #iAl prefer HH A c: FiE | MIZE a morning flight. — /Mg o ILE VP 15 5
T, HE5S—MRuo(FiE NP)HHIAE S T .

12.3.3. RiAMEE

AT LotBIENE T FEBEF R W =F R EERR. . £H 415, NP—Det Nominal 4514 .
AT E SR — P, DONIX & K B B T I Ty o IX e 423 R 15— A3k &8 (441A
A A PAR S SRR AL, XSS TE o] DU A Sk 38 4208 2 T ek Je o« AEFRAUTFAEE 514
BBy o

BR %€ 7]
A2 A HE 1 7T DA A ] S RV PR A T Sk
a stop the flights  this flight

those flights any flights  some flights
PR 5 ] )4 )t mT DA H B 5 3R I8 HORE G
United’s flight
United’s pilot’s union
Denver’s mayor’s mother’s canceled flight
TEIX ] F 1, BR 1] (AR F B — AN R B A — A s E N T AR 4LRR W BT A 4% Rk R 78
A AR PR
Det — NP’s
XA 2328 5 ) (K] 9 NP 7T LA Det J146), X —F SERF B 3AT 1Dy BT 5 s AN 1 8, 7EIX
PN, — R A kg RIS 78 S IR E W
FEFELENEHL T, SRR g R ATk ). flhn, a0 RRR e 1n B 44 12 B A, AT PA g
(12.2) Show me flights from San Francisco to Denver on weekdays
IEIIRAIIESE 8 B E RN, KELAFRMATENE. iIi(E, Yh(mass)4 il H (A 2) k21
LERAREI AR VU (B, water 1 snow), AEAHAE I ", MAZEMELHILK. FZMRLALES
i (40, music A1 homework). ATIS 4538 41 ¥ 5 & 4 1] (0. 45 breakfast, lunch #1 dinner:
(12.3) Does this flight serve dinner?

41 #17 (Nominal)
PR B IR e 1A, S AETET . E L A EB IS . IEWTEE Lo R, FERSR SR EIE A,
2 W) P ) ] DL — > 44 R AL
Nominal — Noun

AEAIBATREE 2K, AN O 2% s YR ()R 2 F 3 07 At P il 3 A2 1) A4 1) P 3R] 45440

ot £ 2 7
fE— AR 2, VF % R LR 60 KT DL BLE 0 4 3.2 3, EE R AR IR ) 2
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X 617 4, 35 B #3F (cardinal numbers). ¥ (ordinal numbers). ¥&B1HiE (quantifiers) 1 281 .
BRI
two friends one stop
JFECAELEE first. second. third &, tf1ff next. last. past. other #il another:
the first one the second leg the next day the last flight the other American flight

— KRB IAIE (many,  (a) few, several) R i FILLE 5 80m] $ 4 i v:

many fares
T AR B 2 5, A1 2 | .
a first-class fare a non-stop flight
the longest layover the earliest lunch fligh

T AT LU A e — AN TS, BN TE A SEE (adjective phrase, AP). AP I LA7EJB AR —
BRI B AR LSS 8 K4 AR

FOBHEZ G

HHUC 4498 S T AT DA JE ARG . i i DL 48 SR IR JE S TR A =R
VIMCIF AT all flights from Cleveland
AR E M) any flights arriving after eleven a.m.
KARMNHA] a flight that serves breakfast

BATHE ATIS 88 Pe b e ) W, PR BN T4 P R PR S B I LB R AT H g
N SR R R AR B T, TR SRR AN IR A SR, PN ECE 2 1 PP AT DL
B—A~ NP:
all flights [from Cleveland] [to Newark]
arrival [in San Jose] [before seven p.m.]
a reservation [on flight six oh six] [from Tampa] [to Montreal]
X e AN 44 17 28 13 B U SR AR J 42 1) 2 Ry 1Y) PP
Nominal — Nominal PP
5 ILIERR 2 (non-finite) 5 &G A = Fh: 3141 (-ing). -ed Zhia FA & zhid .
ZFTARR A BN 48 ) (gerundive) 5B TE, & BN EAT iRl a4 ik, %30 18 & 1 LAZh R K30 44 1]
(-ing) BRI ko X HA LR 1
any of those [leaving on Thursday]
any flights [arriving after eleven a.m.]
flights [arriving within thirty minutes of each other]
FRATAT U R B HE 285 GerundVP Kig B 44 1 iE1HE 1) 44 W], W1 F s
Nominal — Nominal GerundVP
AT Lhd i F I ArA VP AR RSk E GerundVP BT LI, B GerundV %% V.
GerundVP — GerundV NP
| GerundV PP | GerundV | GerundV NP PP
GerundV #] DL€ M-
GerundV — being | arriving | leaving | ...
TN T ARHACED H SR R TR A 53 A A R ARIR E N A) L AN E KAT-ed U] T
the last flight to arrive in Boston
| need to have dinner served
Which is the aircraft used by this flight?
S0 J 9% Z2 M (B A Aff e 10 2 BR 1 1 5% 3R M) )2 BA SR R AR (relative pronoun)(that 1 who f & )
TERHI A FE T I T o, S8 RARAE N ik ah 1A i 15
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a flight that serves breakfast
flights that leave in the morning
the one that leaves at ten thirty five
FRATT AT AR QT U A Ak HEK 4% ] 7
Nominal — Nominal RelClause
RelClause — (who | that) VP
5% FARTRR AT AT D9 PN iRt a] 1 221, 40 T B BT T 4 5 X B R 2% 1A 5 2R A R TE T2 R
R BT £
the earliest American Airlines flight that | can get
&b ia] JEAB M E ] DAV S AR —
a flight [from Phoenix to Detroit] [leaving Monday evening]
evening flights [from Nashville to Houston] [that serve dinner]
a friend [living in Denver] [that would like to visit me in DC]

EAT S|
B IAE NP 21 1R SRR O AT R E 1], IR 2 5 8 B A o0 — /N LI AT R E w52 all:
all the flights all flights all non-stop flights
Kl 12.5 rhigs H B A2 R R 0 7 U B 1 21X SR 2 S AR — R B AR ) — B R
NP
PreDet NP
e
T
all  Det Nom
the Nom GerundiveVP
Nom PP leaving before 10
Nom PP to Tampa
Nom  Noun from Denver
Noun flights
morning

& 12-5: \)FREHEHGF
EvE: A F “all the morning flights from Denver to Tampa leaving before 107 A #EAT#f.

12.3.4. TiAEE

B 5 18 S A — e A o Rl FEFRATT H A 2 S R B e, Hodth 54 G NPs #iT PPs LA
MWE A A

VP — Verb disappear

VP — Verb NP prefer a morning flight

VP — Verb NP PP leave Boston in the morning
VP — Verb PP leaving on Thursday

AERAE A LRI R RG 2 . VP2 AR RSy, B Wk G) 7, AT DURAES) ] J5 1 . X Ee4 kA
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4] F4ME(sentential complements):
You [v [vsaid [s you had a two hundred sixty-six dollar fare]]

[ve [ Tell] [v» me] [s how to get from the airport to downtown]]
I [ve[vthink [s | would like to take the nine thirty flight]]

X A — 2 H:

VP — Verb S

AL, VP 15— NBLE R4 2 73— VP. 1% want, would like, try, intend, need iX #1817 4% H
P A

| want [ to fly from Milwaukee to Orlando]
Hi, I want [ to arrange three flights]

EIR— A FE P AR Z aT e By, (RIS R B3 # 5 B hinl BB . i, 3
want BERT L5 NP #MEZEH (I want a flight...), WA LLEA €A VP #MEZEH (I want fly to...). &, %
find IXFE )30 A sEH VP #ME(* | found to fly to Dallas).

BN 5 AN R Bl 28 B HME AR 2 B R 2 IR T 2 W AR SEVEIX 4 1 B (transitive)z)ii], Een find, &7
—/NHE 18 NP(1 found a flight), FIIAR K& ¥ (intransitive)z)id, L disappear, ‘& ANl 515 (*| disappear
a flight).

& G 15 1R )R IR YW M (subcategorize, F4328) /NGB (A K& W), i EARIEZ & 2 i
K439 100 A UTEHE . FATBHZ find JKRE ISR NP HEAT T FE48 25, MR want S RE (19307 %S NP
BIERRE VP HEAT 1 02 FRATHEPRIX £ 140 Ry 3l ia] B /b (Rt 3R AT T#E BTRAE 7 RTE#ME). B3k
110 want 7] LAt —AN VP (MG . X LE0] BR 1 FME SR FR 3 1 I 5 G HESE (frame) . 1103018 5 HoAth g
oy Z A R AW Ty — R 7 i, Haia o B, R s OB R R IR c. B, AT ALK
- I6R RN FIND(I, AFLIGHT)ZX WANT(I, TO FLY). 4FA 1T 30181 I8 176 B R Rk,
PATHAELE 15 Frh S ZH RS R AR TC X P . B 12.6 43 T — 4RG3 18 (1) T S HESE .

Frame Verb Example

@ eat, sleep I ate

NP prefer, find, leave  Find [yp the flight from Pittsburgh to Boston]

NP NP show, give Show [yp me] [np airlines with flights from Pittsburgh]
PPsom PPro  fly, travel I would like to fly [pp from Boston] [ pp to Philadelphial
NE PEoin help, load Can you help [yp me] [pp with a flight]

VPto prefer, want, need I would prefer [yp;, to go by United Airlines]

S mean Does this mean [¢ AA has a hub in Boston]\

E 12-6: —HALHIzNRARTERLIELR
FATAT DLt 1) S A 1] i B b 1 2R T SR SR B 1] B FLAME 2 T8 R SR IBG (157 4«
Verb-with-NP-complement, Verb-with-Inf-VP-complement, Verb-with-S-complement, %:4)

Verb-with-NP-complement — find | leave | repeat | ...
Verb-with-S-complement — think | believe | say | ...
Verb-with-Inf-VP-complement — want | try | need | ...

SRIE T LM VP R, DLZESROE 24 ) 5l ia] 5~ 28 Y

VP — Verb-with-no-complement  disappear

VP — Verb-with-NP-comp NP prefer a morning flight

VP — Verb-with-S-comp S said there were two flights
TP 5925 A I A AR U 0 ) S 2 086 0 DA KR 5% P e R A5 2K

12.3.5. #HFXHR



12.4 W 199
X LS ) 32 B 2R A BL S and. or. but 25318 (conjunctions)iZEH , TERLE—2K8 R[5 K& 1),
flin, —A~3F(coordinate) il 515 ] LA HH PR AN FH 3% 1] 43 58 1 L Ath 4% 1] 5 2H R
Please repeat [+ [+ the flights] and [~ the costs]]
| need to know [ [v the aircraft] and [ the flight number]]
DL A2 S0 VI e 58 4 (1) F )

NP — NP and NP
VER, LA U R ) e 0 2 H A AR B I B R R I, EAIANE T BT
B, PO EATRA 5 AR E .
Please repeat the [vom [vom flights] and [xom cOsts]]
| need to know the [vem [vom aircraft] and [vo- flight number]]
X SR AT DA F S SR W 1 AT — B FH TR AE 1R 44 1A 1 23 AR AE o 3% AT — SR
Nominal — Nominal and Nominal
R UC T VPs Fil Ss )i i
What flights do you have [ [« leaving Denver] and [ arriving in San Francisco]]
[s [s I'm interested in a flight from Dallas to Washington] and [s I'm also interested in going to
Baltimore]]
VP 1 S BN 5 F i) NP I 2 — 20 .
VP — VPandVP
S—>Sand$S
BT 32 0 G R AT DA LR M 77 23 42, &t m] DA S 5l 8 X AN R S S VF 2B TR TR

X — Xand X
TXAN TCHL U 75 B AT A JE L g FF 80 0T LA 5 [F] — AN JE K 78, DA AR AR R 2R W Rl 20 A i X 2
FREN— MR IE L TR, MACIELImTAY .

12.4. WiEE

BH b SCTE IR (B I U 20 s 1) 2 0% Rk PR v o] DU T A4 AT 2 L4 AT A ) 7 o X RS 1] DAY
fE—AMERE, AR A R N AT BB o SR [ RV R T R EE R B E (treebank) . 1E 41
BAMEE =T h R IR, W EELE AR DL RS & 20 AR S I e i i A B A

OGN 1 &AL, 3 2 0 Al F AT & (FE 86 TR i J L rh ik (IR ) B Sl gl 451> 11)
F, RIEHEHANEGE S ¥ RK)FahHE EMNT. ZMHEE(Penn Treebank)ii H (FRATTESE 8 FHFNH T EM
POS #ricdE) & M Brown. Switchboard. ATIS A4 /R4 HR WS E B A B T, DLABT A iE
FPOERIW . VF 2 W A HTIRA T AESS 14 R A HKAFARR, BT 2 8RKFEDHE (Nivre 55\,
2016b) M — 4.

12.4.1. fIF: EMHMERE

Kl 12.7 SR TR B =M EE Brown A1 ATIS & 73 B ) o V3 80 bric kg 2022 7 X RN 22 5
Fe WL, FEACER FERT 25N DAL B . B )\ T RE ST RN PR IR ZRARIC AR o XIS LISP KUK FRY 15 4
SRAEIERFE W, RUTRATE2.1) P B RTS8 oRmE. M TIREARR TN, RATER 12.8
HEIR 1 — MR AE T SR 2R SR R R

Kl 12.9 87ROk B (R R M FAR IR o X PR 7 7 R A EE (1) 53 — R A BR 27 (trace ) (-NONE-
FEORTT )R FRIC K BE B AR AT % R ELA)IEA B (syntactic movement). BT, 51iE S H BRAE 5115 SR 5 1
Eb i say. {HEEIXAMI 74, “We would have to wait until we have collected on those assets” ] 5| i& H B
7t he said ZHi. 2 S RAET S-NONE-FriCfE said Z 55| EA) T2 M ALE . XA 2 (T
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BEEE AT N A0 gbsic N RG] 2, G AP LAIE1E S —FE. IXFERAH B R 5| il G M — LLfi b o H A 5
PRI IXFE— AN, REIXANET T BB AL 1) 5 i 2 30 said FIAME . SR -NONE-"T SR /s fE 3l 1]
to wait Z HIi&A Ak EiE R, EiE2AERTI 4 RS NP)We. [FFE, EA1ES RS 1 MEZREG] .
TR EE 1 RTR R 1N AT 7R s — P55, DAMETEZS 5 Mk SRR AR JC 2 (B R DG R o HELe
T ARG (tag) RAEFRVE (mark), RIVFHEREEDIRe(FIa, RZEFIE, BEEE, ®iH. JF VP I§iE),
IR E UK (b . 8 H )R RAAE, DU RITE X IhEE (R 8T8 . J52)(Marcus %5 A\ 1994, Bies
&5\ 1995). & 12.9 5ok T -SBJ( 2 338 ) FI-TMP (I 45 5 ) bRiC s . 18 12.8 ¥ 555 T-PRD FRic,
‘© TR VPs [Fi5iE (K 12.8 FiFIE R —1 ADJP). E55 14 Z TS RAAEE TS, FoA 1% [0 3035
EDhRe ) 32

(S
(NP-SB] (DT That) ((S
Al Eeld) €, ,) (NP-SBJ The/DT flight/NN )
(33 empty) (NN sky) ) (VP should/MD
(VP (VBD was) (VP arrive/VB
(ADJP-PRD (JJ full) (PP-TMP at/IN
(PP (IN of) (NP eleven/CD a.m/RB ))
(NP (NN fire) (NP-TMP tomorrow/NN )))}))
(CC and)
(NN light) ))))
G ED))
(a) (b)

12-7: M LDC R FEE 3 Mg AR gt B A F
EE: B (a) P84 FEE Brown B E, H(b) FHHTFRE ATIS B E,

S

%\

NP-SBJ

%\

NN VBD ADJP PRD

TN

That cold , empty sky was 1] PP

RN

full IN NP

N

of NN CC NN

fire and light
[E 12-8: Brown J&EHRIEEA)F X3 B A9 E
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12.4.2. WE(ERIEX

B2 A ) 1 B MR il v B AR R ZE AR ZR AOAE 5 101EE . B, M 12.7 F1E 12.9 F =42
NI A) 7, AT LR B o 4 — 2% CFG B . Afaj s I, 1EFRATT RN J5 4% (-SBJ %5),
g AR R EEVE I 12.10 B

G ¢t
{5-TPC-2
(NP-SBJ-1 (PRP We) )
(VP (MD would)
(VP (VB have)
(S
{NP-SBJ (-NONE- *-1) )}
(VP (TO to)
(VP (VB wait)
{SBAR-TMP (IN until)
(S
{NP-SB] (PRP we) )
(VP (VBP have)
(VP (VBN collected)
(PP-CLR (IN on)
{NP (DT those){NNS assets))})))))}))))
G O )
(NP-SBJ (PRP he) )
(VP (VBD said)
(S (-NONE- *T*-2) ))
(~ ¥ 2))

B 12-9: 3KH LDC EMMEMN—IE
BiE: #E LDC EMKE (LREBR) How—aiE, HEREZH-NONE-F L 896 77 % .
BE: ME12.7 ol 12.9 F 89 = AR E 4 T P42 B CFG 8 3 A A id] i 4 B 89 R .
P A A e PH AR R EEARDRE P 3H, AT A2 AR 2 HARF BRI . 140, f£97 € VPs [f1K4) 4500
AR BRI A — e E ok R U 3E AT R BE 1) PP R & AT Be K 3R 18 e HES
VP — VBD PP
VP — VBD PP PP
VP — VBD PP PP PP
VP — VBD PP PP PP PP
VP — VB ADVP PP
VP — VB PP ADVP
VP — ADVP VB PP
PAS SEARCHIRE, Bt
VP — VBP PP PP PP PP PP ADVP PP
BRA T HREMERRCH VP:

This mostly happens because we go from football in the fall to lifting in the winter to football again in the spring.
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Grammar Lexicon

S—NP VP. PRP—we | he
S—NP VP DT—the | that | those
S—“S”,NPVP. JJ—cold | empty | full
S—-NONE- NN—sky | fire | light | flight | tomorrow
NP—DT NN NNS—assets
NP—DT NNS CC—and

NP—NN CC NN IN—of | at | until | on
NP—CD RB CD—eleven

NP—DT JJ, JJ NN RB—a.m.

NP—PRP VB—arrive | have | wait
NP—-NONE- VBD—was | said
VP—MD VP VBP—have
VP—VBD ADJP VBN—collected
VP—VBD S MD—should | would
VP—VBN PP TO—to

VP—VB S

VP—VB SBAR

VP—VBP VP

VP—VBN PP

VP—TO VP

SBAR—IN S

ADJP—JJ PP

PP—IN NP

B 12-10: AN=/ERFHIZE CFG &AM HY 7~
BT B B NP A A4
NP — DT JJ NN
NP — DT JJ NNS
NP — DT JJ NN NN
NP — DT JJ JJ NN
NP — DT JJ CD NNS
NP — RB DT JJ NN NN
NP — RB DT JJ JJ NNS
NP — DT JJ JJ NNP NNS
NP — DT NNP NNP NNP NNP JJ NN
NP — DT JJ NNP CC JJ JJ NN NNS
NP — RB DT JJS NN NN SBAR
NP — DT VBG JJ NNP NNP CC NNP
NP — DT JJ NNS, NNS CC NN NNS NN
NP — DT JJ JJ VBG NN NNP NNP FW NNP
NP — NP JJ, JJ “SBAR” NNS
i, 5 J5 W 2RISR LA A 44 1] R T
[or The] [, state-owned] [, industrial] [ves holding] [w company] [we Instituto] [w- Nacional] [-v de] [we Industria]
[ Shearson’s] [, easy-to-fifilm], [, black-and-white] “[sss Where We Stand]”  [ws commercials]
MIZFN A ERTE, FMIMEE N (R HARD) BB & — A KIE, B S RZ 100 J54 i,
WA KL 100 J5/NARREVC LN 258 (token),  H1 K20 17500 AN [E] A1 288 (ty pe) 4H ik
R PEVEE R S A s, PRan KBRS IN, 5 MR MR T SEVET R 1 R . [RIE, o A PR rh
U TR AT S AMEBOR IR WA RATFER 3% C rhi— 0 1 181X L8 ] gl
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S(dumped)

/\

NP(workers) VP(dumped)

| T

NNS(workers) VBD(dumped) NP(sacks) PP(into)

| | | s

workers dumped NNS(sacks) P NP(bin)

| N

sacks into DT(a) NN(bin)

a bin

B 12-11: FJskER(1999)RiACHE

12.4.3. RMARERR

AT IE A, 1BV R S PT LS R H Al (head ) FH OGN & NP 0], Vo2& VP [
1] o A A EAE — 0 ] AL AT DUEB 3 31 Bloomfield(1914 4F), X &AL 14 A
FEEARAF AT AZ O o PO RIZENE SR 20 AT (B o C)AIEE T B o3 IR TR AU AR BB 22, G vp O i) B 5
{4515 &5 #4915 7% (Pollard A1 Sag,1994).

FEFRIE H Lo 3R] 0 — A g B R ey, RS BT SO S A A 5 o 1R AH 95 1B (Charniak 1997, Collins
1999). K IE 1 H O] & B TE b AR E B B . O iR AL I BT R TR DR, AR AT AR PR R R FE A 1
HOFH B R TERS, X E AR 0. B 12,11 B8 T Collins(1999) X BE— AN H B, 3
HhRE A = 28 S A5 S ARl BEAT TR

N T A B RE IR, A0 54 CFG RN BEAT 4 i, LLAR AT U ) — 4> e D9 03] 1 £ 5 (child) .
SR DN L ARSI A ar= s it SRV i R R eI L SIS B B e @ R e o O R R 317Vt = S R =< RPN =]
ZT AR TR A(NN & NP B ), EX T RZERERVGERE AN, M HREAAEF I (MG
B 1% Bl ] N A2 A € 2B R R 0 Hh oG e 1 ) BLATE 5 00 B0 I R L HE — AN LA oR E S0 1]
(Pollard F1 Sag, 1994)).

TERZHSEBRT R RG T, #4655 —MIFERA R k. ARIEBEA G hfg @ o, i
FEAEMIR R SO R I A) T Eh AR G . BAETE, — BARNT T — AT, sl I AR BRI
F I 2 i R i A1 . H AT R 2 BRSO T — B S T 500, 41 tn—AS2H 5N R
FEiEVE, ‘EFE Collins(1999) 45 1, {Hi ]2 H Magerman(1995)JF & ). #illn, 3 NP HCaia it 5e i)
1" (Collins, 1999, p. 238):

« If the last word is tagged POS, return last-word.

* Else search from right to left for the first child which is an NN, NNP, NNPS, NX, POS, or JJR.

* Else search from left to right for the first child which is an NP.

« Else search from right to left for the first child which is a $, ADJP, or PRN.

* Else search from right to left for the first child which is a CD.

* Else search from right to left for the first child which is a JJ, JJS, RB or QP.

* Else return the last word

MAZEE A A B ) AR A ] 12.12 B . an VP SRS VP—Y Yo, BIEM Yo Yo ZE10HF 46
FHERE-DRENTO WY WREALE TO, MR VBD RKAKE — Vi REAKE VBN, &
WA VBN, DL, 24075 0 Collins(1999).
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Parent Direction Priority List

AD]JP Left NNS QP NN $§ ADVP JJ VBN VBG ADJP JJR NP JJS DT FW RBR RBS SBAR RB
ADVP Right RB RBR RBS FW ADVP TO CD JJR JJ IN NP JJS NN

PRN Left

PRT Right RP

QP Left $ IN NNS NN JJ RB DT CD NCD QP JJR JJS

S Left TO IN VP S SBAR ADJP UCP NP

SBAR Left WHNP WHPP WHADVP WHADJP IN DT S SQ SINV SBAR FRAG

VP Left TO VBD VBN MD VBZ VB VBG VBP VP ADJP NN NNS NP

12-12: Collins(1999) ) — L& b7 M
B vE: 038 # 0 R A LR B & (percolation table)

12.5. iBiZF M 57T IBHIEBIU(CNF)

1ESGE 5 8 e SON (T BB TCBR 1)) S () 7/ B S Ao 1K, FRATTAT DLIE I # [7) 5 A iy 2 45 A iR
R 7R B A kR (ask) EATR TSN . FL b, HAAFRM LT SRR EE T R AR F—FhiE S .

AT B X 2 P AN E RS 5955 (weak equivalence) F1TRZ: (strong equivalence). 45 i f
R S R R R 4, FE BN A) T BOAH R 4B g5 A (R R r B ar L AR &R 5 5), AP A X
R REM I W TR S E R RS, (HANEA AT BCAH R R R 254, 04 AN EE
FEFIEM .

XL S, A — N ER(normal form)id s 2 RA K, ol a4 =R AR R e T .
Bilhn, R bR SRR e H H(e-free) ), I H AR R AMEAN AR A—-B C 8l A—a, NI
N FF i E T R (Chomsky normal form, CNF)(Chomsky,1963). a2, &N KA M4 B
PR LT, BaABA AR, i 0iE% & = X #(binary branching), El'Ef1H#A =X
BE(E R BRIV A FRATEAESS 13 551K CKY Al Syd b 4 i itk — & k.

ARAA] 1R SCTE R B A AT LA 3 o 55 25 0 i e a i v i o 9 dn, o R T X R -

A—-BCD
AT DU DA R A CNF RLN(Z5 2] 12.8 Bk 5 H e B EIE):
A—-BX
X—-CD
A A A k) oy S SR AT BAPE AR N E VR ., AT RE R A
VP — VBD NP PP*
TE TN B P el DA — RPN 2RO
VP — VBD NP PP
VP — VBD NP PP PP
VP — VBD NP PP PP PP
VP — VBD NP PP PP PP PP

{ELAR AT DA E BAR P AN B0 38 v A
VP —VBD NP PP
VP — VP PP
—AMERAS A B - MBERTRFINAES B, HHNE A-AB, IR A Sl B Oy Fr i 247
BN (Chomsky-adjunction) .

12.6. i#EiCEE
1 A0 LR 7 P A B, OO G AR e (LR, EWTRAIZE R T
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Btk RS AR R B OB IR e BT BB, X FOTER L EANR T BB T R, T
Zoaxy MECUEH EMEES B, AT R, QI RE TS BRI, EATER A LR
YA E 8, 7R 2 51FEAH G kT, BFEIRCIhREIE 1L (LFG)(Bresnan, 1982), HLrirl WX Z) 4
TH 245 M T (HPSG)(Pollard 1 Sag, 1994), W i%E+4%151%(TAG)(Joshi, 1985), Fl4 & ul4iHi2:(CCG).
XL TV AN [F) 2 A AE T B AT IV AR — AT TG ) VI 17 AN S Jo 1 235 A T U R A 4 05 5 S S A
PLR #0326t 7 CCG I H, X e —Fh i A0y RE SC% RE T ok 1 e BERC AR I 732, BATTEBAE S

15 FHIREIWHE . 28 14 TR TIKAAET., 1K —Fh 58 47 bR 18 45 A 19 7 v

12.6.1. HEBIHEX(CCG)

EAH d, IRATIR AL T V8 W5 3E 15 (Ajdukiewicz 1935, Bar-Hillel 1953) i #if ik :  4H & V6 W5 18 ¥
(combinational category grammar, CCG) (Steedman 1996, Steedman 1989, Steedman 2000). X/ &
— A R IR A TRER S, o — M E R e

YEIE T2 i = A B TR AN — HTEE, — R 5 VT IE IR R AR R SR, DL — A P W 4 £
FE BN AA R

T
YUl SR T U R B — IR e, IR TR VSRR i, R BE T E v E . SEIERUHE, FRAT
ATLAE L C, — A TR myan T
*AC C, where A is a given set of atomic elements
«(XIY),(X\YY) e C, ifX,YEC
X B SRR AT 5 H T SGEE R A, e € IR oA IR B e 17 18] LA L 45 2R
IR, R, (XIY)R—DRE, BT AMSHERNY By, R E X BHE;XY )2 EF, BT E
THEAFRERIRTT,
JRFiEmE ARG B AR /DN, GEARNIGER, WA T MARRE. DIRevums a4 s mH M x4
18] 7] 2H

Gk
2R A I VE R o RO ALK . XLy FEFT DU B T g, AT DLZ DhREValE, I H b TmiEaom
A LUK SRl i gs 2 ANEE . RS LR R BRI H .
flight : N
Miami : NP
cancel : (S\NP)/NP
AR AN A 4438 (4 flight A1 Miami) i 7 B 21 57 yams, [k e e v Boe o i R/ . 55—
M, 1% cancel XA LSRR T T V58 (SWNP)/NP: — M8 TG e ALK NP, FFiR [l — N HA A
(SWP)REAE N ERME. ROk, XA S /L r) NP HE, 72— STENER. X3k T2
12.3.4 g L E R, EREXBEMEERAFEN. W AR N L.
& give XFEMIX KNI, EBNIA G 7 Z ML TG, A ((S\NP)/NP)NP:—4~5 NP 254 11 iR 48,
FEAE S — AN N T R ahiA] (S\NP)/NP YLl s, W B4 i cancel.

R

TEWETE RN 36 58 BB S Te i o DA PSR A4 F T A Y W5 1525 R B il o
XY Y=X (12.4)
Y X\Y=X (12.5)

AR — A R B8 B e A A IR TG, TS AN A S A B RS Rt AT — AR
1T 1) R BN AR P, 38 AR ) BRSO PR PP o N2 P SR o AT A — S R U 1 45 SR TS e 438 5 D I P e
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5 T X O N R — AT R RV ER, LEFRATTR 208 — T United serves Miami )4+ . {1 serves /&
—/NHAVEWE(S\NP)/NP (¥ 54337, United 1 Miami #5550 NP, 5 5 FF 37 1 A1 1] 56 55082 7
G

United serves Miami
NP  (S\NP)/NP NP
SA\NP
S

YO TE L I HE S IR T 45, B S R AR 3 F A T e R MKk U, BRI R E AT 0
FimRoas. LR fd, FWANAREN AT : —AH>RHET R R EN 1R, K 23)iE serves B F 2
HAME NP; —AMH<RRPE R RBNHET, B RNHT NP United 7835 A,

TR AN T — N, 43 2R O7 VR T — A B R 7 AR SEBL AT IR 28 12.3.5 IR I 5120 R Tl
M BIAE—T, TEE R vrE— R AS R I, A=A J — 2R R B o 1 T AR DU $ it 1 A
XIORBIIHLH]

X CONJ X = X (12.6)
XEFRMZE, 24 [F—ANTEBE A AN K2 % CONJ 2B 1 1843 70 JFIsE, B TAT PAZH & R ] — 25 70 i) B
ANFERIISSY T TS U0 B 1200 iR AsE A o

We flew to  Geneva and drove to  Chamonix
NP (S\NP)/PP PP/NP NP CONJ (S\NP)/PP PP/NP NP
PP PP
S\NP - S\NP
P>
S\NP
S

I EARAE R <O> KA SINP H G il— MR RIZE B, Fdd & sk 308 5 218 NP 45

X e U B T YO EE R R . 0 T — MBS REE S SHR KR E A mAn e R R, T
RN RS N =N & . ARE, S5E50 CFG MUNAHEL, FAN 32K A S JRATE
ZRIERES 1 E RS B MBERHER BN . A 7B L R, CCG al X s BT 1E

B W ERAE R A A AR R AL

XIY YIZ = X/Z (12.7)
Y\Z X\Y = X\Z (12.8)

Horbe AN (12.7) BT R 44 (forward composition) I, F& —ANEH AT I 53028 A8 Y
IS B BR B, TN FARAR A4y 55 AN (12.8) FRoN TR G 414 (backward composition) i ],
S AN RAE Y AR NS BRI RREL, 2R AT DURE X A R A A R — AN R, R B — S A,
FoABS RS REREXMRRA SRR, (A R —RER, BT IRATE N E LA 2 A 1
LKW SE . CCG EWH I B WX HF sy, FH<'B>"RRTT 0.

5 TOHRE R AT (type raising). ZRALHRTRKE ] B VO RE R T 2 R A AL . B BRI, 2K
AP HE2 — AW, HR AW — AN R, %R BT SR — A DUR GGV BEE A8 Jo i R 2. T B X
BoR T AR R TH — AN AL miess, — T AU .

X = TATX) (12.9)
X = T\(T/X) (12.10)
XL A PR SEEE T AT LA R T8 vk o LA BT R 1 Bl R B s
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— ARG F SRR TR B — AN T B0 35 67 B NP 8 e — AN AT DL S T ) VP 414 1)

. N T T RRIX R W ER), AEFRATEIE — R Z 8 United serves Miami [ 1. 5 HoE United 4325

NP, 1ERHHINT serve IThEERI—ANE 0, FRATEA W FH2RAR T, W E e SO — A%, W
THR.

NP = S/S\P)
B A BT A SRR AN (12.7) /454, T RLsEE L N B AR #E S0 5.

United serves Miami

NP  (S\NP)/NP NP
S/(S\NP)

S/NP
S

i SRR THE United $2 7109 SI(S\NP), AR UK T 5 K Ws)ia) serve HErek, L™ A 58 itk
ST (SINP) R 2L

KTRENMERH RO FETE. 520, St T NERABFHERIN 7%, XHEEIL TR
BN FETE F U7 RXAETE CCG i — MMl & T BIE 5 A IESE. =, XWX
F) vp [6] 73 #r B 70 United services M), 1X 5 3218 v 1 4% 48 57> A A XS B 3K R0 AR A 3R B
(non-constituent)J§E /i fl CCG BEWEALERARE 2 iy RIFLTE I FEFIOC 2R, 0 I - 9 s
(12.11) We flew IcelandAir to Geneva and SwissAir to London.

XHE, IEAEFFRFII 5 2 IcelandAir to Geneva F1 SwissAir to London, X S8 %5 1538 AN A2 B
4y, MEhiAJH1E flew lcelandAir to Geneva IFRHEES AT LAE H .

EX—HES T, A BN T IcelandAir to Geneva, KA M2l <O>H1ERF . &,
F kK CCG Wuls I RE A iR, BRI IATRAEA ST L NS 8 H VP 1 (S\NP) I 5 .

I T A B A Sl A A 2R AR T (12.10)F1 5 1A B BUH A (12.8) SRR LT T T 2K .

%

flew IcelandAir to Geneva
(VP/PP)/NP NP PP/NP NP
(VP/PP)\((VP/PP)/NP) PP
VP\(VP/PP)
VP\((VP/PP)/NP) °
VP
flew IcelandAir  to Geneva
(VP/PP)/NP NP PP/NP NP
VP/PP g PP
VP g

1# k%) SwissAir to London B FHARE 18T, 32 7 <O>¥ERFII TR, 724 T R i E1(12.11) a0
IR
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SJlew IcelandAir to Geneva  and SwissAir to London
(VP/PP)/NP NP PP/NP NP CONJ NP PP/NP NP
(VP/PP)\((VP/PP)/NP) PP (VP/PP)\((VP/PP)/NP) PP
VR\(VP/PP) VR(VP/PP)
VP\((VP/PP)/NP) VP\((VP/PP)/NP)
VP\((VP/PP)/NP) >
VP

5, AEIRATE B QAT P X 8w VR ROk b PRAC PR B AR A7 5% R (AR AV B B2 ) . IE TS
1231 TR ER, @R ERAA R RAE T2 RIS, B3 wh-BE 7 AL 58 5 A A TG AL
( topicalization). X L6453 [ 2 Ab e B IR AE 5 I8 W B B U AL B A R B 7 B sy« PAR TR 2R
E NIV

the flight that United diverted

Horr, divert 2 —A EWahiEl, EAMAS NP RJt, 116 NP fEA, HAZEIE NP fE4: BIHEyuhh
Z(S\WNP)/NP. #AT, fEXAMHITH, HEZEE the flight &g “BamBIMAIFIIFL, M 3EE United fr¥F
EERIERAE . FATHEE S — MR E I BT RIC, R ALEE the flight A2 A8 U A7 & 1) F 52,

N HE RSN T IX R, FRE R I I A SR AR T A R AL

the flight that United diverted
NP/N N (NP\NP)/{S/NP) NP (S\NP)/NP
NP S/(S\NP)
S/NP
NP\NP g
NP

I BATIAE W T A T B, IXANHES IE 2D 2R United (2SR T3 S/(S\NP)ERS, fi
YL diverted SHTHAL GG EK. XGRS RZE SINP, ERE 17— DHEL, HIRAIVIRET K
> NP SRIFAMICR I BB R o 58 AN R 2 RlLVE BG4 70 B 25 5117 that:  (NP\NP)/(SINP). e
ARG A MR TSR, JRE RSO NP, DB ME DR K NP, 1512 JATHE] the
flight A7 & .

CCG W

HROESEMITIE—R, WEART CCG Hufgth mikh it g EE/EH . CCGBank(Hockenmaier #il
Steedman, 2007 )& K. {EHE 21 CCG R FE. & &1 BT F 7772 B 308 58 22 2R v (1)
FLTE A AR TGN o 27k DB IR 7 SN R P g 99 % I, M4k 48,934 M) 15 CCG Ik
AR IR . BRI HE T 1200 2N EWEY 44000 S ELERN RV o PSR C K R dn e A FH X B IR 1 2k
CCG f#tr#s.
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AT BT XRRIBIENA T —Leh)ik EERAN S

AEVFZIEF Y, EERIENEA RN - NHBRS, WU BT ST RIE R (WA VRS WIEE)
R,

o BN SCTE A R B —2H (groups RN iR A SR A, T — 2H R AR A M — SR A Sk K ik L TR L,
KRB0 NSO RE S A2 T LUNERE I B R X RIEFIRE M Z R R £ A

AERAIBESIE T FHIE S ISR AR, T35 A RE S Bk,

HUEPH V2 A THOEES M BRR R . R IEEE A A wh-BE 18] 202 DU Fh g IR 2R X s m]
DUA b S8 20 R AR T ke A

— ANYE LA FEN LA FETH T LA REW T HEBIFBENERFREE, PO 5
A DL — L 5B E, B A R A A B 30 VP & LI AT Re 1 .

Ui HR B R AR TH 5 328 301 — B

)1 A] DLAR 3 A B2 A HMB SRS AL IR FEBE AL (FF 7325 o 87 B 1R IR VG W A B A B e K 22 B8V
15 LU IX LE T 2 (1) 8 Y

R T A) FAAETHZ RN IEMTFZIES . o UUHAMER T EERWE.

ALA bR SCTE R IIEVE AR AT DL T iR B B yE s (CNF) BRI AN F A5 30 8 A A S 2 iy £
B — NI o

R AEE N E AR R M, IR T AU S 25 R R ) 47 4

4l A VEBRIEVE(CCG) 2 — M E B 51T AH A v

12.8. 3CERFIGGSEIER

R4 Percival(1976) 13535, N4 FFBIPE IR A) 143 i B o3 1R J2 U0 45 46 1) SEVAE R BLTE TR B (1 00 B 272 5K
JERE - WA (Wiltt Wundt) 7R 5.0 22 2% H (Wundt,  1900):

...den sprachlichen Ausdruck fiir die willkiirliche Gliederung einer Ge-
sammtvorstellung in ihre in logische Beziehung zueinander gesetzten
Bestandteile

BN EREBERERZX ) AHEELZE AR EEXRNRL)WIES KL

Leonard Bloomfield 7£ L 3/ (B S HF7L Fi) (Bloomfield, 1914)H K Wundt [ 8 &S9N
TiES¥. PG R EME (IS ) (Bloomfield, 1933) 1 A iF, M #oA “ HEERD
(immediate-constituent analysis, ICA) ” [iEVEC N EE A NKIRER R 5. L2 T, 4
AR HHEE AT DB 2 SUNF A, e ST BRI Z O R, AR B 2 MBI SR, BRI A)E 22 SN
BT R A EVE b, XS 14 B R

F M FE AT CRWEF” PR E R 7 EERS VF 2 B L X2 — MR IE S Ak
TR RHE . 8%, X EIUEX P ES, B “ BB 1 B b2 % g (degree), it
5174 (combinations behave) {Efi 15T ” (Bazell 1966, %5 284 U1). fEmBARME LY, &
= 2 120G B (Harris) 26 T 5 AN BT I 70 A AR A PR RS, i A o BARPE I A b, %078
Tk 22k FH 7 B ) 5 0 5 45 T e 0 1 70 R S5 K 3 SRR Gy, T SR — 17 B R T 2 (B 4 N ) B 4w DL 4
N ERNE SRS EKFZEN), BAEKRAER MR AR — . i BT IR B
IFFaE, BURor 2 — R 25,

X2 4 AR 55 — AN TR Ak & Chomsky(1956) 7 5 X (4T IE G MITEEE, JH7E Chomsky(1957)
FI Chomsky(1975) ik — 24 e (/R At). WIS, K2 %A il 5 FE 2/ o e T B R0k
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FABVEBCEAT MRS (B a0, A0 iR SR B FE 18 45 44 15 7E (Pollard I Sag, 1994), )i ZhEEiE % (Bresnan,
1982) , i f& 3= X itKl(Chomsky, 1995 4F)Fl1 i1k (Kay M Fillmore, 1999 4F), %4§); IXLbalipr
AYFZAMH 7 FRA X-bar B (x-bar schemata) ) b T SCTE 2 R e BIBAR , 12RO T f) ik bl
RS .

FETR U L (R e TAR JE AR A, B R SO %15 4% Backus(1959) F1 Naur %5 A (1960)7E A4l 1%} ALGOL
HaREIE 5 IR S E T % B s Backus(1996)4i ti 5z 2 1 Emil Post 1 s ff1520e, Naur (4 i jdsr
Tfi(Backus) B CLFIfE M . EIXEERIATAEZ f5, KEMEIME S OB TR AR 5T BN S0k
WL, BONEIRIE R T @ 8 EE R AT X S TR (LA 13 ).

AEMEFER CFGs ¥, HirZ M T B Ak K FE B AR R R o (AR TR VR 1z AR A 100
WNTE SCRA %, T AN B A 9% (Kay AT Fillmore 1999, Culicover Al Jackendoff 2005)).

— R B BIE R SRR AR 3EE I (TAG)(Joshi, 1985 4F). TAG M 1 A 45/ S i, T A2 30 .
PR BF: FILER AR . B0, FILER 0] Be 2 W7 5 IR R - 2546, 110 46 B A JUIDK 326 Vs m B v e o AR
FH B 4R B P PR E A ST B . PRI A B BE B AR . A S Z 4SS, 1S L Joshi(1985).
&R AETE A bR SCBURGE & K S

TAVFEEE 12,4 5922 T 1 — P B FEAKAE R R TV, IR PR 7134 148 F 25 28501 (empty categories)
AIFLZR 5] (co-indexing) .  FEIN B FEAE T IX MEAL, B (TEFh Treebank i 2 ) {5 % 797 R bR LS ATR)
# ¥ X (Radford, 1997).

Hof JEVE VB VR RS R () 2 3 NZ RS = K S % JEiE1ETA 2 — Huddleston 1 Pullum (2002), Biber %5 A
(1999), Quirk & A (1985).

HYZ WA A BANERIF N TR . Sag 25 A (2003) WA BRI /& 6 603833 T T A48,
HSUEFT T O 1] DK A Y AT 4 FE R TR AR SR LU L e — AR R AR A . Van Valin, Jr.fl La
Polla(1997) \ThRER M JE N 1 515 5 Fl A Ak 25 M Thae shpl .
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12.1 Draw tree structures for the following ATIS phrases:

1. Dallas 2. from Denver

3. after five p.m. 4. arriving in Washington
5. early flights 6. all redeye flights

7. on Thursday 8. a one-way fare

9. any delays in Denver

12.2 Draw tree structures for the following ATIS sentences:

1. Does American Airlines have a flight between five a.m. and six a.m.?

2. 1 would like to fly on American Airlines.

3. Please repeat that.

4. Does American 487 have a first-class section?

5. I need to fly between Philadelphia and Atlanta.

6. What is the fare from Atlanta to Denver?

7. Is there an American Airlines flight from Philadelphia to Dallas?

12.3 Assume a grammar that has many VP rules for different subcategorizations, as expressed in Section
12.3.4, and differently subcategorized verb rules like Verb-with-NP-complement. How would the rule for ostnominal
relative clauses (12.4) need to be modified if we wanted to deal properly with examples like the earliest flight that
you have? Recall that in such examples the pronoun that is the object of the verb get. Your rules should allow this
noun phrase but should correctly rule out the ungrammatical S */ get.

12.4 Does your solution to the previous problem correctly model the NP the earliest flight that | can get? How
about the earliest flight that | think my mother wants me to book for her? Hint: this phenomenon is called
long-distance dependency.

12.5 Write rules expressing the verbal subcategory of English auxiliaries; for example, you might have a rule
verb-with-bare-stem-VP-complement — can.

12.6 NPs like Fortune ’ s office or my uncle ~ s marks are called possessive or genitive noun phrases. We
can model possessive noun phrases by treating the sub-NP like Fortune ~ s or my uncle ’ s as a determiner of the
following head noun. Write grammar rules for English possessives. You may treat ” s as if it were a separate word
(i.e., as if there were always a space before ” s).

12.7 Page 238 discussed the need for a Wh-NP constituent. The simplest Wh-NP is one of the Wh-pronouns
(who, whom, whose, which). The Wh-words what and which can be determiners: which four will you have?, what
credit do you have with the Duke? Write rules for the different types of Wh-NPs.

12.8 Write an algorithm for converting an arbitrary context-free grammar into Chomsky normal form.
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