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http://www.nltk.org/%E7%BD%91%E7%AB%99%E6%8F%90%E4%BE%9B%E7%9A%84API%E6%96%87%E6%A1%A3%E6%B6%B5%E7%9B%96%E5%B7%A5%E5%85%B7%E5%8C%85%E4%B8%AD%E6%AF%8F%E4%B8%80%E4%B8%AA%E6%A8%A1%E5%9D%97
http://www.nltk.org/%E7%BD%91%E7%AB%99%E6%8F%90%E4%BE%9B%E7%9A%84API%E6%96%87%E6%A1%A3%E6%B6%B5%E7%9B%96%E5%B7%A5%E5%85%B7%E5%8C%85%E4%B8%AD%E6%AF%8F%E4%B8%80%E4%B8%AA%E6%A8%A1%E5%9D%97

YRR

N T RO RIGF AR, VRN A% 2S5 3k (AT AL hitp://www.nltk.org/ EATIXEEHK
ALY T T B RN i B

Python

A7 EE R IELEAE A Python 2.4 8% 2.5 fiiAs. — H NLTK FIHKHSZE 32 ¥ Pytho
n3.0, FATEIE NLTK #£4i% Python 3.0.

NLTK

AL -5 NLTK 2.0 [itAs . NLTK ) J5 ZERACKS 2 351 o

NLTK-Data

A A A5 R A3 b R AL ST S TR R

NumPy (HELF)

KRR R, SR 2 QB M S AR, e R L ARl SRR3R
R4S T E

Maplotlib (#EZ7)

KT EAE TR 2D 2B, ATSLE ™ A 2 IR 4 I IR P45 1~ vh F 3

NetworkX (n]ik)

X AR A AR A R T ORI ZH 8 PR 9 6% 55 A0 1R R B30 o PT RIS 5% 3 i
%% Graphviz JE,

Prover9 (HJi)

R — M — B SR U A B B Uk s, T SRR S e

BRAESITARE (NLTK)

NLTK 3T 2001 4, feHl2 5N R A SN S 65 BB RS 5 AR R — &0
WIS, FEHC 44 STk 36 B F AN A I K. a4, B 8L HIT R R BT Rl
HAE AV 2SI Rl R P -2 FIH T NLTK [ L85 2 1Rk
K P-2. it m AP S Y NLTK BB LUK D) e fi i

EE A BES NLTK £ ThREHR

SRECFIAL BB RLZE  nltk.corpus TERHZE R e (R R AL 1

TR AL nltk.tokenize, nltk.stem Aa], ) TR E =T

PR R TR nltk.collocations t-Fr 6, K7, AEAGE PMI

TR FR TR AT nltk.tag n-gram, backoff, Brill, HMM, TnT

R nltk.classify, nltk.cluster R, oK, UInT, EM, k-means

4y nltk.chunk ENRIESL, n-gram, 744524k

AT nltk.parse K, BETHRE, 3k, M, (o

TE AR nltk.sem, nltk.inference MEE, —IiZiE, AL

FEFRPED nltk.metrics FEEE, AR, Wil R

M 54t nltk.probability BT, T A

W] nitk.app, nltk.chat KAL) SRt i HEY, 20T s, WordNet
G4, WRMLAEA

B AU TAE nltk.toolbox ABE SIL T HAR#& AR Ed

NLTK v i PUAS 3= 2 H b
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i 2

A EWAHEZRUR AL, 317 R NLP J1iii AN 26 B A AR bR 78 = s i
PRI 55

—

Pt — AN FAT— U B CURUEAR 5 4 7 VA AR 2 o B g — IIRESE.

CIE A

JEME—Fh LG, B KA TR AT [F) AN 55 HH AN [ ) S DURIAR T o 58 £ 5 95 A ] A
T A IR

ot

Sty DU S A 5 TR 0 AR 7 TG I LA

XHEE B H bR, BATmEE T TR RS . Hot, BAR T RARME T2 T A,
HEAR M HEAa . N TRAmAZ MRS, ERAE NLP k.
5 BRI TR L SR SERR IR S5, (HE AT I PEREIE BT miEiAL . X
FOCACAEAER b BRI FRE B ] C 8 CH+ A5 — G 9 RE T 5 RSB RORE 520 T
HADyal Stk LA R ke 20 =, FATTREREIF S W g e s, RO BATME R 22 A
(1 S B BT b AT Sk 22 ) T R

M iF

H AR TR 55 AL B O AR AR R I A 2 R iy AE G B0 A S — N2 I DR A IR 2 2
DI A I, A G SH L ) I 1) EEL 9 s L8 ARSI e P A 7 T 2 2 DRUAE ) o A7 BB TR A T R T
HEBF Sk Zi ), I T 2R B R B 20 AR BT 57 R M PR AN Ay g oy —Se PR 2L
PVE T F IR A B AR E L) NLP N2 . Bef]JT & NLTK e T X A jm) i, A
FE A2 L AN A0 R S R M SR AT RS, OIS R RS I AR 4 5

SRRV S5 KA T AT NLP BU# RN P4y BB BAIA S nl e dE s A%, 1 NLT
K 2t ag LA EEH - i e — 22— 2 H RN, e 3 6845% . K23 NLTK
AAFHRAT — AN JE 75 L a0 NATATESH s BERAA T A R AT 55 s yu e 1o 2 ST AR B I — A
R TR A B I A i 7, JEEAT A Z] Python 23 F 451G, MELEA Mg 1L
4, BB EARZ AR B ) .

ARG TEHENGE, wAERZAVE SR B i 5 25 )8 A 4R e 1 7 B 24
CA IR BOR IR — AN HARR I @8 5 — M, NLTK ARG A K BF 780 H S 4t
T A RIGMIHESE, HE P I EEACE S5 M AR bR UESE I, LA 2 A8 F I 2 di 4R
GEEE) IEH, ARG AT R AR R o NLTK Wl 1 3b A o B IS 20
4 NLTK .

BAUEA AT R ME— R 2 AR R A 2 S P BRI IR B v 27 ) NLP ZREMEAESE . A5
Mg R NLTK B2 S, IR & AR - ROT, e CRIME R I8 L8 DURT B AT 4 A
ZI A FRAE—ANSEHE NLP AT 38R . Z ekl G, R i 22l — A
SR Z R ARHD, Bl GEEANE S A ER), /E# & Jurafsky 1 Martin (Prentice Hall
HRR AL, 2008 4).

A GRS T 5 AAN A o PA—AN T B A 2R T AR B 413 CERD TR,
SR G A B 45 I S5 R a4 A A A U5 o XSO R VIR AT — T AR st Al — 284 F )1
FAEE. AT XS, BB Sk RGNS, AR, IR, 3
PR o SRR Tk R SEAL eI J7i2k 31 T IR R RCR T AN 2R T H O 8 20 g FE %
e
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KP3FIH TR R . B —NEH T 2ARASCE N, oA EH TR TR, 3
by R RE E I 2308 55 T S B, AR TR A3 1IN TR B N R A, s SO (B 6,
7R, Ik 8. 9F). X (B 10 #) sl E SRS G 11 %),
K P-3 URFETHRIEE L FF— e Ly iR %

Y SRAIERN HTH
%1%, WHEAHY Python 2-4 2
52 B, SR SUARTE R AR W Y5 2-4 2
053, MEREG SR 2-4 2
04, S SIGRET 2-4 1-2
955w, S AAIbRE A 2-4 2-4
W6, AR 0-2 2-4
07 E, MNOCAREUE R 2 2-4
58w, R 2-4 2-4
59 3, AR TR R S0 2-4 1-4
910 =, i) rrE X 1-2 1-4
511, BT AR 1-2 1-4
AT 18-36 18-36
ARFEABNAE

AASAHFH LT BRI 2 52 -

Bk

FRFIARE

wHE

FHEBLE h KRBT 407 SURIMAHRAIURL, SCHE2FES44 B T RMA

FEFIER

IR TSR 1, FHEBOR PR AR A A EORHE AR RE /P R AR
S HAE AR

RN R BB R LR SCOE M (ERAE SCA P AR, thAE R PP A il b s
JLA R
e
‘ as o MCERRIORIUR . R S
Y da
e
{2 A il K55

AN T HARGEIEARI) TAERT o — SO0, ARHES AT LAFER (R 7> s SRS A A AR
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W AR . ANFREAS BITRATIRAG RVF, BRARREEREW IS i, SEFH 2L
BACII AT ZEVF T o A2 RS O'Reilly 15454111 CD-ROM 77 ZEAR1FVF AT 4% 7]
A FNAS H 48] R [P 5 ) AN 5 BV AT o DK R AR 15 mh TR 48 1 A N AR I 7 i SRS 75 2
RG]

PN BEA S BRSOk . — A9 HE T OF AR, (EE, HAREIT
SBN. #l#i: “Python H4RE 5 4b#, Steven Bird, Ewan Klein Fll Edward Loper. AT H
2009 Steven Bird, Ewan Klein il Edward Loper, 978-0-596-51649-9 . 41 ARt #3/R A H A
T AR R T B A28 B — M & BV AT, BEISE I permissions@oreilly.com R 3k
1.

Safari®EHL A B

R BRI BRI BB Safari LA H EIbR I, X B
Safarl  jujsaruive orreilly Fi% Safari 5% 13k,
Safari $E L HL B LF MR T & e —NERIEPE, fReT LU
AR RE AT T TR B AR FE, BYUPRORE NG ACRS, S8 —Lemy, JRAEURT Sk
FOFTIAG B PR $k 22 . Wl 4 2% i http//my safaribooksonline.com

SRAATER 2R F A

T A 2 AT W S A5 4 R -
O'Reilly Media /A 7
1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (713 &t 4 K)
707-829-0515 (| Rl A th)
707-829-0104 (f£FL)

FA VAR . 72580 BHIE T — AT ARa] LY ) I AN T -
http://www.oreilly.com/catalog/9780596516499

YR T NLTK b P4t 7% 5 Al k-
http://www.nltk.org/

TRV B ) A RIX AR BRI, A v 5~ 4
bookquestions@oreilly.com

TR E 2 RIATHI T EE . 2l B FOA O'Reilly M2 IR B, 162 AT

http://www.oreilly.com
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Brig

VEF BB AT FIRF Rt = W, flif1)2: Doug Arnold, Michaela Atterer,
Greg Aumann, Kenneth Beesley, Steven Bethard, Ondrej Bojar, Chris Cieri, Robin Cooper,
Grev Corbett, James Curran, Dan Garrette, Jean Mark Gawron, Doug Hellmann, Nitin In
durkhya, Mark Liberman, Peter Ljunglof, Stefan Miiller, Robin Munn, Joel Nothman, Ada
m Przepiorkowski, Brandon Rhodes, Stuart Robinson, Jussi Salmela, Kyle Schlansker, Rob
Speer £/l Richard Sproat. J&VFVFZ 2 (12 R [m] 5, ABATIOC T USRI B AL oA
Pox ey, LR, BIEEFISEE ) NLP SiE 5 2 MRS e . %A NLT
K TR AL ) AT 85 ) XA AR A A7 AE, AT B B MK NLTK JeAAZ= kATAT ] 1 I
AL IR, AdATTRR) 44 78I S AE NLTK R |

A R 8 1 [ X R R oy S AR . Edward Clarence Dyason #2774, TN
K R T BRSPS IR AR E R BATTHEA A G AR LI SR

J&i4f Julie Steele. Abby Fox. Loranah Dimant A& HiAth O'Reilly HIBARG 51 AthAIT4 2R
K# NLP H1 Python £ [X i 63 4 o B JA TR T-Rar, AR i % 00 A i A2 JAT 10 7 22 5E il O'Reil
ly FOAE R T o B AT) — 22 AN 1) B R A

i, TATDS AR SRR T BB 6L A1 Kay. Mimo Ml Jee. K7E
BATEGVEAR P LA BRI R 0y T ORISR . BATIA A% F——Andrew, A
lison. Kirsten. Leonie fil Maaike FE X L6 L T e B AT S A AN

R

H A A S (R BRSO SRR B AR 5 T R R

K P-1. Edward Loper, Ewan Klein fll Steven Bird, Mt K=, 2007 4 7 H
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B 1E ES4E5 Python

FEATFHICAR, RESERTI . BRENSE SRR, AT U ek
WAt 22 FEARFT S, TATTPRHF P LLR JUAS ) 2

1. CHERRRT S KRERSCARS AR, ATREEIT A2

2. FRATTGAT RE 1 BB BUMESE SCAS AR T P 25 1) D B 1] R R 2

3. Python ZmfEiE 5 o0 ik TAESRE T WRLe T HAFIF A ?

4. HIRE T AL BRI A AT R Ptk 2

AT N SEAAN R ARG P2 o BB T VHRER A, BRAT TR IE B — 284 5 A DG
AR A LR E AT W SEELTT o 7E<UT W Python™ 555, FRAT 1S 28 St Hiu [a] o5t 5 Bt 1) 2 2 AR
o P RS RE 3 BT AR A 3, 1S T LK TR A P R XU T AN B R X 4y o FRATIA 22
X AR TR A 2 R AT o0 2 SR A B 1 N A — A LS AR, S [RIIN, REEE A
AR IEANE S . i BRI AN T I A T A T, oAk 1.5 75, 3K
TPRAE R Ze B R A 28, WS TH4, fRnT AR Z S HiAE hitp://w ww.nltk.or
g/ EEMIELSEM R W XL BRI & 22 W, IBAARTR I KIIREAS L
()], X6 ] UK AR AT IR AR AR 3 e

11 BEITHE: XEFHF

FATTHONS SCAARE R GE, DU BATRERE R RIS 2o AEIX L, HESCARA B S 1R
FP R an it ISR LR 2 A7 B 0 5 SRAC BRI AT SCAS o (EAEFRATTRE SR L8Ry 1T
AL 2543 A\ Python fifRE &5 46 o

Python A\ |7]

Python % F AL 1) —ANJ7 s AR TT DA AL HL AR — 0% ZL2 AT 4R 1) Python fRAY
(RS PP ——HL I AT o AR AT DA — ) B A LU R FAEE. (Interactive Devel
opment Environment, f&j#K IDLE) [ JE4: 110KV 7] Python fifE k4. 7E Mac L=, #RWLATE
“ N R —MacPython” H1#3; 7 Windows ', R LLFE “FEJ¥ —Python” k2. 7£
Unix F, PRAJLLYE shell #i A\ “idle” >Kiz4T Python (UIHAA 2255, 22k %i N python). fi#
R MK TR Python HIRRA T A, WK &7 2 173847 7E Python 2.4 5 2.5 GX L&
2.5.1):

Python 2.5.1 (1251:54863, Apr 15 2008, 22:57:26)

[GCC 4.0.1 (Apple Inc. build 5465)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>>
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o W RARTGVEIZAT Python ffRE G W] BE AL K 4 A 1A 22 %% Python. 1515 1] h
i N o ™
WY 4.  ttp//python.org/?x [ E 40 ERAE UL .

>>>HIRFFHIR Python fERE s IEAESEAFMA o« SHIXATRIE I, BOAZEAN “>
>>", BUAE, AERATIFGIE Python 4 4F THHLER AL -

— BB T SOF R R S, SRS 1B, X RIR Python RS £ 554 7 — A
.

e RBYREE: A LUk CRER . KT DU S O FoRaRE,
| Ay . EREIORGRIE, (R CUREE SRR, R R R

W ARRIEERIRE o CUREN 1/3 IR EEERVE PSS RN,
AN 1.0/3.0 I “UF i 2807 (EltREdD Biidho SEARRAG B FRA 10T 1 ik
7% (£ Python3.0 H@brifl), RFTTEHIA: from _ future_ import divisi
on.

T 48738 T e 28 QA Python f#RERS, 56 Python 5 5 i & FPRIA K,
BREMNMEAT A BHEEBATZ IR XNRIE, B R WREA W ah B

>>> 1 +

File "<stdin>", line 1

1+

SyntaxError: invalid syntax

>>>

P ANEVE R . AE Python H, R LUNNS 45 R BAT R X, Python R34
TR R AR AT (<stdin>f58 14T, <stdin>Fos “HrifEfA "),

WAEIRA T A2 Python fifReds 17, CARNER L nT LUTAR AL BEE 5 80dls 1.

NLTK AJ7]

T 56N 1% 223 NLTk. 7] LU http//www.nltk.org/Fe 2% R 428350 0] T 80&E & R O ERAE
RGHIRA

R 5E NLTK 2 )5, AR RTTAKE 5 5l Python fi R 4% . {E Python 4875755 5 THi% A N T 4
T KA P s, AR5k book, WA 1-1 Fior.

>>> import nltk

>>> nltk.download()
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all All packages n/a not installed
all-corpora All the corpora n/a not installed
book Everything used in the NLTK Book n/a not installed
Download Refresh

Server Index: http://nltk.googlecode.com/svn/trunk/nlek data/index.xml

Download Directory: C:\nltk_data

Kl 7-1. F#NLTK 155 (EH nith download )i 5 il TG AE€L . F#4% |1 Collectio
ns IR s A CL U 84T 6702 . E#E book #rid AT, Bl LISKIRCK 131096 1 F1Zk
it 92 iR . IXEEE A G152 30 DT, i L 100MB 687510 58 R £ 4L
(BIF Zas 11y all) 7EAR 3 GERIR KL 23X KD 5 7, AEAW 7

— HERAC N S EREOHL S, ARt T LAE ] Python M RE g in gl dhh—28, 55— 2L
Python #&7- i A — NEFIRII A&, S URRRES LN 30— S8 RATE A SOAR: from nit
k.book import * . X4iE4) 2B “ M NLTK ¥ book BEHm# i1 1408 7. X4 boo
KRR ERA, 5 R P 1 A i o O BT 8 o AE S OEAE R )5, B B LA RISCAR (0
et LA N & FURR 2 - A I A2, VEEPFS AR KA 5 1
IERRTE, AEAEHAS>>,

>>> from nltk.book import *

*** Introductory Examples for the NLTK Book ***

Loading textl, ..., text9 and sentl, ..., sent9

Type the name of the text or sentence to view it.

Type: 'texts()' or 'sents()' to list the materials.

textl: Moby Dick by Herman Melville 1851

text2: Sense and Sensibility by Jane Austen 1811

text3: The Book of Genesis

text4: Inaugural Address Corpus

text5: Chat Corpus

text6: Monty Python and the Holy Grail

text7: Wall Street Journal

text8: Personals Corpus

text9: The Man Who Was Thursday by G . K . Chesterton 1908

>>>

FEAT I A TR R BX L SOA, K7 BE Python $7s 1 M AN EATTHI AL o

>>> textl

<Text: Moby Dick by Herman Melville 1851>

>>> text2

<Text: Sense and Sensibility by Jane Austen 1811>

>>>

IRAEFAT AT LR Le itk i H Python filfeds, Mo ui&r LF T .
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BRICK

bR TR SCARZ AN, AR Z TR T USRI SCA N . iR IR Bos— MR
JE B (RGN L8 RS BoR. FHEFRATE A textl SR,
W% 4 concordance, #RJE# monstrous MUERESH, KA—F (EAHe) A
Monstrous':
>>> textl.concordance("monstrous")
Building index...
Displaying 11 of 11 matches:
ong the former , one was of a most monstrous size . ... This came towards us ,
ON OF THE PSALMS . " Touching that monstrous bulk of the whale or ork we have r
I over with a heathenish array of monstrous clubs and spears . Some were thick
d as you gazed , and wondered what monstrous cannibal and savage could ever hav
that has survived the flood ; most monstrous and most mountainous ! That Himm
they might scout at Moby Dick as a monstrous fable , or still worse and more de
h of Radney ."" CHAPTER 55 Of the monstrous Pictures of Whales . I shall ere |
ing Scenes . In connexion with the monstrous pictures of whales , I am strongly
ere to enter upon those still more monstrous stories of them which are to be fo

ght have been rummaged out of this monstrous cabinet there is no telling . But

of Whale - Bones ; for Whales of a monstrous size are oftentimes cast up dead u
>>>

BIBWRR: R AT EEERA, RSBk,
Ctrl- t B Alt-p SRECZ BTHTA M A2, ARG 18 OB R W1 o ARt m) A
HRBATCEIIN AL SCA . Hln: 4 text2.concordance("affe
ction") & (PR HI5E) HKiA affection; fiiF] text3.concordanc
e("lived") & (ALl FIHFENET 2 A IR LLESR textd, (i
P UL TERLY, (R3] 1789 5 FH MBI & i 1, R U nation, terror,
god IXFEIIA, 676 B I (A1 RS 1 L8 1] (1450 FH anf] AN Je) s FRAT T ds T
text5, (NPS WIRUEEEY, VRATCAAE R — LM L%1d], 1 im, wr,
lols CRERRIXMERERLH A

TEVRAE T — /e JUBF TR B SO 2 S, BRATTAY SBARON T 5 1 =& TR 2 R — AN
IR 75 F—Far, AR 2% S3REUCE 2 I SOA,  BFE 0T DAL 5 1 SOA .
TER G RATE BHA R BN Fln: IAT1E 2] monstrous HMILH LRI, W the
_ pictures W the ___ size. ATV ILAEAHALIR) R SCrh 2 JATT AT DA I £ 4 A 1
AL G IR similar, ARG 7RSS i AFHOC iRk A 3

>>> textl.similar("monstrous")

Building word-context index...

subtly impalpable pitiable curious imperial perilous trustworthy

abundant untoward singular lamentable few maddens horrible loving lazy
mystifying christian exasperate puzzled

>>> text2.similar("monstrous")

Building word-context index...

very exceedingly so heartily a great good amazingly as sweet
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remarkably extremely vast

>>>

WELTRATIAAS R B SCA R BN S5 3 . Austen(BT T, S8 2o/ 35 A X L6 17]
5 Melville 58 2AE; (RIS, monstrous 2 ETRIEIE, A E KD EEAZR ] very —FEAE
SR B o

b #rcommon_contexts SEVF AT FT AN B AN EL_ERIRIBE LN SC, - Wmonstro
ustlvery. TATWL U J7 H5-5 F B G- X L FH R, TS0,

>>> text2.common_contexts(["monstrous"”, "very"])

be glad am_glad a pretty is_pretty a lucky
>>>

i A

o BIMRIE: PRk B —xiid, 1§ similar() #l common_contexts() &%k
O 4. EENERA AR SCARTE,

] :

H A AR A (R € IR, ISR AR BRSO I — 28], X R AN
[ o FATH AT LUAI ] 2 SCA R AL s WSO TE SRR AE S AT A 23] o XA EAS B
AR R, ARG RR A, HATREREANSOR . B2 A TE B
T 222047 v g — 28 5 2 1) T VAR (FE—AS g R e v e e R A I R 45 1 S
Ay, wT LA R 7 i X R . ARV S AR 2 0] (Al Zibertys  constitutio
) FUANE ) SCAS o RAEAE T BIIX MR B By Tt — Nl o A g 2 BRULHT—FF, 3 ORUES 'S
25, RS SN S AT 58 A IE

>>> text4d.dispersion_plot(["citizens", "democracy", "freedom", "duties", "America"])

>>>
Lexical Dispersion Plot
akizens b 1 Wi e [ 1 i "
democracy 1 o 1
freedom i 1 i I 1l LI TR |
duties 1 1o
America I mmn oA BRI
1] 20000 40000 GO000 BODOD 100000 120000 140000 160000
Word Offset

B 7-2. [ R Ul o A ] U R G BE I (B2 i 5 A E 28 1

i 5

g BB 4 7 XA R B WEE, (RFEZE %3 Python (1) NumPy
a f) Matplotlib {9, %2 [ httpy//www.nltk.org/ b (K] 23351
Y opla

PUHERAR— 1, AR FRATZ G LLIRAT TN A B A AN ] ARG 7 2 — SE BT SOAS . A I —
s FATT T BN SCAS I A TR TR R U generate. (R ARG T S S AR 4
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>>> text3.generate()

In the beginning of his brother is a hairy man , whose top may reach
unto heaven ; and ye shall sow the land of Egypt there was no bread in
all that he was taken out of the month , upon the earth . So shall thy
wages be ? And they made their father ; and Isaac was old , and kissed
him : and Laban with his cattle in the midst of the hands of Esau thy
first born , and Phichol the chief butler unto his son Isaac , she

>>>

ERL S BT I I, T BRI S S B A T R LR . RS
e, Hi SO AN TR o BRI A it B 5 DA L BEC P0 A  AA% FRT BEETL AR
BARSCAEBEHL, (HE T TSR 8 WA AT, AT A B ATT RE B 21 € ) AR AT
SR

a3 7t generate P AERN NG, FR ART S BRI TR 23 X0 BURIXANE
an IEA RSSO S AHBRATZ BT DX A T 55 28 307 AR A5 24
ﬂ';- BEBHAL IR o PROREAESR 3 F 2 21 B 22 17 THI A A 2

HWEGATT

TR 5 I SOAS, de W] B S AT R AN ] o FEAT Y, JRATT
W B aar 48 FH T SN LLA S A 7 O B0 BT, Ik S BT H Pytho
n fEREAS AT IALS , RIMEUR T REIE AT RG M IFFTIE Python. & X L6411 MK — TR 2 S
HfgEA], 2k ARG AR .

e, AEFATRASCA A BB RIRR sk A S SO MK B R AR o FRAT A
B len SRIBCICRE, WA AE (BIEAl) P )7

>>> len(text3)

44764

>>>

(RIt) 45 44764 ANFIRR SURFS 58 R — MR 2R R— P IRATA
BAE — AR A5 7 F——n: hairy . his 808 ) ——1ARE . UERATTHECCA T br
WIS, W 2o be or not to be iXN)TE, TATUHEUX LA ILAIRE . Kk, AT
PRI IR T 70 R be BPHIR, or Rl not %K. SRIMAERI A H G 4 DAFE R . (6l
Hal) o 2 D AERE 2 2 Python SR[RIZFXAN r) e, FRATTAL B v i 7 10 R A 5%
AN CAREER R EHBIMPRRFT IS, PRSI A BN Rm AT . P
ython HEATHT LMEH A4« set(text3)3hfT text3 MK MIRXAEAINT, b ERR
LAt a . AR Ll R A

>>> sorted(set(text3)) @

R G S VS A A A

'A', 'Abel', 'Abelmizraim', 'Abidah’, 'Abide', 'Abimael', 'Abimelech’,

'Abr', 'Abrah', 'Abraham', 'Abram', 'Accad', 'Achbor', 'Adah’, ...]

>>> len(set(text3)) @

2789

>>>
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J sorted () fu 25 Python #iA3 set(text3)®, IAER]— ML TIHEFE R, XA
KUK TR AT 5 IT4R, ARG 4 TP BiIE e RS Bia] R E /NS Bia] i . Jedi i
SREEG I 5 AN BRI SRR R RN o FRHRAE A len SKIRF XA @, RN
1 44,764 AMBRIATE, HEH 2,780 NAFEIMTAIEEL “ w2887 — RSB fr— A /r —
AR — 6 BB S S . Wt v, XA EZERTER O ME— . FRATTH U
2,789 NI H PR bR s A, T LABA K e nu ot — 151 BT AN A ] 2 A

AR, AEFRATR SO 5 BT & . N — Mo i FRATEIR T AN 34
T 16 K CFRATTTE ZAOR Python i FH (12 VF R BRYZD:

>>> from _ future  import division

>>> len(text3) / len(set(text3))

16.050197203298673

>>>

Bk, AETATEL TR E 1A o RN SO IR OB T AR E 1 16
FESCA T YR P20 B

>>> text3.count("smote")

5

>>> 100 * text4.count('a’) / len(text4)

1.4643016433938312

>>>

i A

ﬂ RBUYRK: text5 h o/ INBLT A2 8k AR RS0 F 4 L2 /b 2
".‘-"' a

PRABVFARZEN J LA CA T X L5, (HEFr A A U Z K. R LLE S s —A
{145, W “lexical diversity” 8¢ “percentage”, #RJ5H—/MUEHOCH e . IUE, RN T
AN MREL 4 T 5] LA — 1782 4T Python fUHS, 1 HARKEH 2 /DU H 2 /b ik, 4
AT— AT AR B At — A R . FRAT 18 1 G T def $hikdiue X—AM il 4 7. T
T 8 38 s i) 2 AN BT R %, lexical_diversity () fil percentage():

>>> def lexical diversity(text): ®©

return len(text) / len(set(text)) @

>>> def percentage(count, total): @
return 100 * count / total

HTE!

_@ MIBEEATRREME S5, Python RS ERTT>>>2 N o ... NI
271 Python HIH7E R I —MEREARBGER . b N\ DU R I S il

Tab ##, XHIRIGE . BER—AHIRBE, HFEWA—NT1T.
lexical_diversity() O X H, Al E T4 text B, . X NSHOEA A ZE
AR 2 REE RS2 BR SO — A “ AT 7. 55 @47 A T AN R B AR B S LA S B o
FAlth, percentage()®@ & X T HANS4: count#l total.
M3 Python 4138 T lexical_diversity() fil percentage() /245 @I B 114 7, Fdl]
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HICAT LGRS ] X 48 b 4

>>> lexical diversity(text3)

16.050197203298673

>>> lexical diversity(text5)

7.4200461589185629

>>> percentage(4, 5)

80.0

>>> percentage(text4.count('a’), len(text4))

1.4643016433938312

>>>

PEEFEIR— N, FA1E A @A lexical_diversity )X FERIRE, H A
A TR MR NS, fRMASCARL T, RIG AT RSN I, AT
VET 2 73 BT 45 44—: lexical_diversity()—— 51T 454 B A B Bl —11 - text3.
U FH R B3O T8O S 800 5 R B L AR B 8

FEAT RO ZEE] 7L %, W len(), set()A! sorted(). % FAll&AEpR%L
ZIEHM—X B35S, B len() P RIEE, XN TR — AN A2 H Al Pyt
hon ik o BREUEH AR — DEEMS, AVETHRIEREAT, &X TikHFEZ g
G ML ORI S A B ) o i RARBIAE B4 RUREL, A ZAH L.

i )5 BATTHE A 2 o A ) o B 3R o i, 88 1-1 BoRiIRE . R AR
ANTRIBE AR R TSR, BT B BRSSP ) A
B 1-1. Brown WL PE AR 2 FEPE

Ak PRIRTF 3} WA
i REAN 2 i 82345 11935 6.9
[ZZEIN 21695 5017 4.3
N B 14470 3233 4.5
BriE: A 100554 14394 7.0
N RIS 70022 8452 8.3
R 39399 6373 6.2

1.2 iEX Python: I% 3 A %Rk

fRELIL Python i fifs 5 I — S8 E LR ILBATMEI LB RAEME ] — 1

R

AR A? L= L, e — 040 LS R PG s a—FE . 75— N2
b, e RFEWTY, BN RS, AN BE R AV R, LARAE. AR, X
TEAT T, BATNA SCARANISFIZ AR S5 W P8 N iETATWATAE Python H13&
INCAS, AR (R ER) BT R A

>>> gentl = ['Call', 'me', 'Ishmael, '."]

>>>

EFORFE T, TATMAN A O 41 sentl, JEE—A5S, R0 —L85] i
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Hh ) FH I 54 B 485 A o XA J7 455 IR R PEAE Python H Y AR (list, 1Y 51158
B A A SO T7 e AT TR LU I S N B 4 7 O AT & P Tr] DL e 1
FEQ, HEwUALERN A KA lexical_diversity() H & ®.

>>> gent]l @

['Call', 'me', 'Ishmael, '."]

>>> len(sentl) @

4

>>> lexical diversity(sentl) ®

1.0

>>>

CAMIRE T U883, B SCATFHIR R f) 758 SO sent2...sent9. 7EX ATk
I A . RATLLE CAE Python ARE s 20U AR 1 (I RARTG 21— M RF R Ui sent2
WA EX, WFHE LA from nltk.book import *).

>>> sent2

['The', 'family', 'of', 'Dashwood', 'had', 'long',

'been’, 'settled', 'in', 'Sussex', ']

>>> gent3

['In', 'the', 'beginning', 'God', 'created', 'the’',

'heaven', 'and', 'the', 'earth’,"."]

>>>
] REAR: AL SR R AN B, 41— B 1 DT i exd
s

W a. =['Monty','Python’, 'and’, 'the', "Holy', 'Grail'] B LERATEHILE 1.1
" W EFIRILL Python 1, f1: sorted(ex1), len(set(ex1)),
ex1.count('the").

A NEE RS, AT LA #ER A H Python JIVEIES . WABELRAIN OGS H—ANH
BERE, QAR —MERIAES, oA 28 MR 4.

>>>['"Monty', 'Python'] + ['and', 'the', 'Holy", 'Grail'] ®

['Monty', 'Python’, 'and’, 'the', 'Holy', 'Grail']

i A
o SNV (R IR e U AR el AR AL AMEER . JRATTET LA
| 5 ABATIEBGEARALR—AIOR,

AN B NBELS, AT DU (7R ) 44 ok 5 | 15 e S K

>>sent4 + sentl

['Fellow', '-', 'Citizens', 'of, 'the', 'Senate', 'and', 'of', 'the’,

'House', 'of, 'Representatives', ', 'Call', 'me', 'Ishmael, '."]

>

P SR AT VAR i) P 1 I — N TC R AZ AT 2 TR A I AR o A — AN R A
H append (), %3 H & 2B EAE T H

>>>sent].append("Some")

>>>gsentl

['Call', 'me', 'Ishmael, '.", 'Some']
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>>>

R5I5&

AT EAEF/RK, Python T —A AR — ML BER, S5 SRS
KR o BARAE B O A A, FRATATELE I len(textl) v 5 textl )%, A H]
textl.count(‘heaven") TF & —ASCAH LR € 19, W1 Aeaven.

FHRAE SN, FRATTAT LLEEIE HH— R 4T BN H SR BSOS 1 A4S, 28 173 A EH 14278
Ao SABM, FRATTR AT A e AR R P I R A Python BER T ER . HKoR
AL E T XA TR R (SO ARG TR 5 5L TR 5], Python B4y
TR SO P IEA R G | Me—— 0 173——HI 0K

>>> textd[173]

'awaken'

>

FATE ] LS Rl R — M) 38— IR &R 5

>>> text4.index('awaken')

173

>>>

R E i W R SR AR 75 30, B, S, U5 R T AT R
77X Python th ARVFERA BRI FHER, MASCARTEREMBOEF B, REWESIA .

>>> text5[16715:16735]

['U86', 'thats', 'why', 'something', 'like', 'gamefly’, 'is', 'so', 'good!,

'because', 'you', 'can', 'actually', 'play’, 'a', 'full', 'game', 'without',

'buying', "it']

>>> text6[1600:1625]

['We',"™", 're!, 'an', 'anarcho’, '-', 'syndicalist', 'commune', "', "We',

'take', 'it', 'in', 'turns', 'to', 'act', 'as', 'a’, 'sort', 'of’, 'executive’,

'officer’, 'for', 'the', 'week']

>>>

RO, FATRAE—MIE A 7 I B N 3R X L.

>>>gent = ['wordl', 'word2', 'word3', 'word4"', 'word5',

... 'word6', 'word7', 'word8', 'word9', 'word10']

>>>sent[0]

'word1'

>>>sent[9]

'word10'

>>>

W, RIINEIFG: 58 0N uEEE sent[0], HAEH 1 M “wordl”; iy
TR 9OANICHEZ “word10”. JR AR . Python M HSHL A AFH RBE LSRN A 25 1) I
fix, AL ISR Z D008 Bk, mEro NMoEME A — ok k.
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- I T I ZR B (P AR NI T U 2 ik 2 AT B » (ELI O IR G Pt 1 55 385 a5 FH 119

| . WARARCAENR T 19XY 2 20 A 1 — X FE v 20 R 40, 80 il

W URAETEE AN Z g 5 N L TSR E R, RIRJTR S IR e T,
AT n-1 YHERLEE n 2.

WAL, W RFATA AN OAE I 2R 5 L R 273 3] — AR

>>> gsent[10]

Traceback (most recent call last):

File "<stdin>", line 1, in ?

IndexError: list index out of range

>>>

KIRANIE —ANEIRAR, RO FR T BAE a2 R . MR, e — NS ITIMEER
B A AN R R R ) BTN S0, BRI A FR: Index Error DK ST Ad R BT

EIRATH A R IE R B AP E RV, XRATRBLYI A 5:8 & RG] 5, 6 7
f) 5 oo,

>>> sent[5:8]

['word6', 'word7', 'word8']

>>> sent[5]

'word6'

>>> sent[6]

'word7'

>>> gent[7]

'word§'

>>>

FEIHE, min RORTCER m.n-lo IEATE A WoREDIEE,  n R U RS —
MNICEITFUS, TATATLAE S — MO WV 2R &G — N oosb g, AT,
HIEH AT :

>>> gent[:3] @

['wordl', 'word2', 'word3']

>>> text2[141525:] @

['among', 'the', 'merits’, 'and’, 'the', 'happiness', 'of, 'Elinor', 'and', 'Marianne',

Lo 'let!, 'it', 'not!, 'be', 'ranked', 'as', 'the', 'least', 'considerable’, '),

'that', 'though', 'sisters', ',', 'and', 'living', 'almost', 'within', 'sight', 'of,

'each’, 'other!, ',', 'they', 'could', 'live', 'without', 'disagreement’, 'between',
'themselves', '), 'or', 'producing', 'coolness', 'between', 'their', 'husbands', .,
'THE', 'END']

>>>

AT AT A 5 E R G MERAE SR P I T 3R AR TR AB 1, JAIT4E sent[0]
JBAESE S MO FATR R UATE N AR s A R Bl @, die)m— A2l (1 I A2 X
AR A DA TCER I SR 4 o s st A2 T HHA G

>>> gent[0] = 'First' @

>>> sent[9] = 'Last’

>>> len(sent)

10
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>>> sent[1:9] = ['Second', 'Third'] @

>>> sent

['First', 'Second', 'Third', 'Last']

>>> gent[9] @

Traceback (most recent call last):
File "<stdin>", line 1, n ?

IndexError: list index out of range

>>>

s
™

s BBURHE: 161l AR 1 QAT TR SCe (R )7 A6 e 5 i 41
WA . AR TR, R T R,

ZE

ML —JF R, RELVTIE 40N textl, text2 ZiseAR. 1Rk kE H A fi i i 4
FHRGIH—4 250,000 FIFHTE TIRZATERIE] o — MBS T, FAT TR DT EATIG 0
TS 4. IRAERTTH /N X T, N R, € XA & sentl:

>>> gentl = ['Call', 'me', 'Ishmael, '."]

>>>

KBRS : L& = LA, Python ¥ il H AT ik e 45 AR E AR F v,
XA R (0 RRAEL . & AT AAT AT A, AR ZIAE T I AT N AR R 2 R A 2 e (Y
o T Re AR, RIS RN LIRBI AR RIS NN EF R e
HHW, BRERMNA TR ER 4T, W: my_sent. sentence. xyzzy 5. 4%
ORI, WL EHCA RN RIS . T T AR BN AR ) — 28451 1

>>> my sent = ['Bravely', 'bold', 'Sir', 'Robin’, ', 'rode',

... 'forth', 'from', 'Camelot', ']

>>> noun_phrase = my_sent[1:4]

>>> noun_phrase

['bold', 'Sir', 'Robin']

>>> wOrDs = sorted(noun_phrase)

>>> wOrDs

['Robin', 'Sir', 'bold']

>>>

e, HPRH RS TR BE NS TR .

b TEER, LRI B, JA I my_sent {52 3BT . Python ik
a. AT AP ke AT, RECEHBEAEMT— FE 5 N . Python {EH]... 3¢/
Vs RERASHIEE LR XSRS AT R 2 DGR LR, K2

VN e Bt R e (U IR
BUFEERA R WA RS, CRERERRAE IS X, W BB LR Python 1%
fiho Python JFASHLRIX LA TR Lo 2 H HIRMRINIES, R REAN L4
NN, #4n: one = "two'si# two = 3, THWALS RN . ME— R FRAEE AR 4 A
&S Python If£EE 7, i def, if, not#limport. WIRURAEH T4 5, Python 277/
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— MEERTR:
>>>not ='Camelot’
File "<stdin>", line 1
not = 'Camelot’

A

SyntaxError: invalid syntax
>>>

A g 22 A T AR AR A v SR TR (AP B, JCH 2 XA A AR B S e 1 I
I, len(set(textl))t iy LLE 1k

>>>vyocab = set(text1)

>>>vocab_size = len(vocab)

>>>vyocab_size

19317

>>>

a5 E:5 4
~ Jy Python A5 VL HE Z4FK (HBRVARE) Il 2. Bk, %D TREITE,
Y

JEIMEREC T 0 B 9) sk, K, abc23 E4F, 23abc & 9EANE
EATR . B K/ NERURN . IXEWAE myVar Fl myvar ZA R AR,
AR AR TS, (HAT DUH N RIZH R TF, i my_var. FRAE
WNEF TR T RL: my-var A%F, K24 Python 24E-fER k5 .

FH

TATTFH SR I i 2 70 8 (10— 7 340 T LA B 1) ] SRR L 31 ] A — AN 7
FRRIRES AN RRO, RN, U7,

>>>name = 'Monty' @

>>>name[0] @

M

>>>name[:4] @

'Mont'

>>>

AL T LI 745 AT FRIE AN i -

>>>name * 2

'MontyMonty'

>>>name +'!'

'Monty!"

>>>

AT DA BERE R R AL TR i, BB AT R r s — MR, i
I

>>>"" join(['Monty', 'Python'])

'Monty Python'

>>>"Monty Python'.split()

['Monty', 'Python']
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>>>
PAPRAED 3 TR FAFR N T8 HAT, RATC2A 7T EE A —HERA Y
P th—— e HE % 4 T AFRT i — 22l 5 b T

13 i HIES: BREN%EIT

EFRAVE B AR PR R FHBRAT T T S R R AL R SO 7 ik RATIAE 1.1 15 &I F R
W1, AR HLIRA T B ey 48 2200 J2 L TR 30, eni g—S SOAR R AR, ] A
SCAR I BELSCAAE

FEAFTH, FATE P R Ak — A SCRANFN S HAh SCASKFER 1), FH48 TR A
B FHRAF AL S AR I . IEINAE 1.1 A HOIREE, URmr DU 52 ] AT S Python MAREAR
ok 2K Python 1 5 HIBFTRFL, JRKAE T — 1 RGN T X LETfE.

FEIXZ AT, R AT BE 2 AL T 1 A0 A P S A 72 o0 b i B . AT LA
PRSI o 20 RARANE IO AME ST, IR IR SEZ BT R > — T L
— RN

>>>saying = ['After', 'all', 'is', 'said', 'and', 'done’,

... 'more, 'is', 'said', 'than’, 'done']

>>> tokens = set(saying)

>>>tokens = sorted(tokens)

>>>tokens[-2:]

what output do you expect here?

>>>

WA

AT AT BE B Bl U0 SCAH S BE AR I SOA 1 F2 80 RS ARV 2 BlAE -, Bk R A
oA S Y 50 MR B Af? — MO AR ARSI B s, Wi 1-3
WRIIARE o VRS AT RER 2L TN, R IR B S R — W B R
TAT 7 AR S5 A L s R A

Word Tally
the - - 1]
been HH-HH- |
message |
persevere |
nation HH- |l

W 7-3. $H 2SR LR (R A
Bl 1-3 PR AR SRR, S VR RN ITE SO P A M TR . i it
N BB EUEMER R FIE ) KA A7 RO E S RERATSCA R IR I
S B Q] o ATAER TR K DRk BRATT28 it B 5 AR B A AR 0 A, NLTK N
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TN EFAMEH FreqDist S48 (B figid) o WL 50 AN Sl N img -, A
Ji D B T R AR AR

>>> fdistl = FreqDist(textl) @

>>> fdist]l @

<FreqDist with 260819 outcomes>

>>> yocabularyl = fdistl.keys() ®

>>> vocabulary1[:50] @

['), 'the', ', 'of, 'and', 'a', 'to', "}, 'in', 'that', ™", ' 'his', 'it', 'T', 's', 'is', 'he', 'with', 'was',
'as', """, 'all', 'for','this', 'I', 'at', 'by', 'but', 'not', '--', 'him', 'from', 'be', 'on','so’, 'whale', 'one',
'vou', 'had', 'have', 'there', 'But', 'or', 'were','now', 'which', '?', 'me’, 'like']

>>> fdistl['whale']

906

>>>

U] FreqDist Itf, A& SCARARAE NSO AT LLE B D@t 5 ik
1 CEfigad) iR (AR ——Eik 260,819 . Kiki keys () AFAEEME T SC
KPP AFRBEER O, A0 LB BB XAFERKET 50 @,

s BIRR: TH] text2 Sl iR /A5 B 1 = A 455
a KE 7R, WMRAREFE—AHHRH S . NameError: name 'FregDist' is

"W notdefined, fRiliZEAE—IFUAIA nitk.book import *.

AN RS A A BT BRATHE IR AN SO S EAAS T AT — AN
whale, FWATEEAE B B I TR 900 Y. HAMIABRAT & IREATCT SCAKIE &,
EATE I E . IR RS 2D L2 AT T DA AR AN R ) B
LK, fiH] fdistl.plot(50, cumulative=True) 4Kl 1-4. 1% 50 Mial fdy 7 T —!

50 , . : : ;

45

i tw ta o
th =] o =]

Cumulative Percentage

d
=

10}

wn
!

L -3 W= A QBN o e St == o = =L o3 o o
E o= E"ES = —ééﬂz:’:l = 2= 'JE=C :EEE:—;&;E’#E:C;EE E—t
- o = = $z = S =g 2o mcEEE B2 =

= = &= - zE £
E4 - z

A 7-4. (F1tgac) o 50 P d i i R AR, X L] A T R R
DR AL R BATTBA A By, LB T ki3] (Frifi i) hapaxes) SCHITHE? 4
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A fdistl.hapaxes() & & M. WHERAEE levicographer, cetological, contraband,
expostulations 55 9,000 24N BRI KL T, WER LTI CERANEATHAH —FK
hapaxes & AN H B AT SO BESR ot il RIVICAT Rl S v A R By, BT 175 Bl A i) 7

R S ) SRR

K, AERATER AT K, WVFEAIHT E 2 RREAE B O IRA TR 4R
B 2775 o FATAREHR H SCAR R A L 15 AN A7, s SGZXAME O P
W P(w) 2 B2 HAC 3] w R AR 15 A7 F e BUERATATLUN (la) ISR SRS
FORIATBOGER AT BRI SO ARSI w R E w 24EG vV GRVEER) 11—
ANJtE H w AT P,

(1) a. {(w|w € V & P(w)}

b. [w for w in V if p(w)]

(1b) 25t TXF M Python FIAN . GEER, B/ E ML, MAZES, XEK
HHRESAMFERITER D MDA RIENENTRZ AMLL. EFATHAT T2, w5
AT H Python XA

>>>V = get(text])

>>> long words = [w for w in V if len(w) > 15]

>>> sorted(long_words)

['CIRCUMNAVIGATION', '"Physiognomically', 'apprehensiveness', 'cannibalistically’,

'characteristically', 'circumnavigating', 'circumnavigation', 'circumnavigations',

'comprehensiveness', 'hermaphroditical', 'indiscriminately’, 'indispensableness’,

'irresistibleness', "physiognomically', 'preternaturalness', 'responsibilities’,

'simultaneousness', 'subterraneousness', 'supernaturalness', 'superstitiousness’,

'uncomfortableness', 'uncompromisedness', 'undiscriminating', 'uninterpenetratingly']

>>>

XA VA R — N w, AT len(w) & 15 KT 155 BT JoAh i 16 w20,
FRAV TR A J 1T BE A7 40 8 X L TR
. RIYRRK: 7 Python MR h 2R LI NFA R, B SCARIK I 4 Hi

s S WUR AR B A IR A R e A AR ? i ] [word for

“wh a . .
4! word in vocab if ...]?

w

LEFRATTE] 21 TR SCAFFAR IR AR5 Fok . 1R, textd Hh i i) s e [E 58 32 3
constitutionally (FE5EFEMEN, KB, manscontinental (K5 KFEF) ——If text
5 vhfK AR IERIE T, B boooooooooooglyyyyy T yuuuuuummmmimm mmmmmmm
mmmmo FAVEAT ORI ) B ShHEBCH SCAR RN ? B ), X EBARAC I T8 2 h
apaxes (RIME—F)), WP LRI B 4F . XA R A A&, KOV IXFE 20
TR A Can the) FIHKARAIA (4N antiphilosophists ). BAF & W TR ZE i B Kk ik
TASFRF IR E G 7 U] -

>>> fdistS = FreqDist(text5)

>>> sorted([w for w in set(textS) if len(w) > 7 and fdist5[w] > 7])

['#14-19teens', '#talkcity adults', "((((((((((', '........", 'Question',

'actually', 'anything', 'computer’, 'cute.-ass', 'everyone', 'football',
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'innocent', 'listening', 'remember’, 'seriously’, 'something', 'together’,
'tomorrow', 'watching']
>>>

HERBAVE AN len(w) > 7 fRIEREK SIS BA 7B, fdist5[w]> 7
PRUEIX SR B 7 I B, FRATT Rt E S0 5 SOA A KK it o X AR
IR AN R —NIAUS, ARBEE LT TR, A S SR
o

R AECHIXGER (bigrams)

AW T G A AR I P S« red wine j&— N EBLT #he wine AN
—ANEBC R U A (R R AN BRI iH] B e . BIUN: maroon wine (SECLIF) Wil Kl
RATPE.

BORIEIC, FRATT5E BRI AT 1 3] o) H 5t A2 RUZE 1) F 46 - 487 H 4 bigrams ()
IRAE 5 S o

>>> bigrams(['more', 'is', 'said', 'than', 'done'])

[(‘'more', 'is"), ('is', 'said"), ('said', 'than'), ('than', 'done')]

>>>

TEIX L IRATVE B than-done 3&— A&, 7E Python H'5 i ('than','done").. IL1E,
BRARFAT S I F AL A AV WA RO, FERCEEAS LU B XA . RE Y, FRA A
BRI B FATTHE T AN 1] A U AT 21 i A LR XA T - collocations ()il 3k
AT L (FATTHRE A UG 2 e ] TATD

>>> text4.collocations()

Building collocations list

United States; fellow citizens; years ago; Federal Government; General

Government; American people; Vice President; Almighty God; Fellow

citizens; Chief Magistrate; Chief Justice; God bless; Indian tribes;

public debt; foreign nations; political parties; State governments;

National Government; United Nations; public money

>>> text8.collocations()

Building collocations list

medium build; social drinker; quiet nights; long term; age open;

financially secure; fun times; similar interests; Age open; poss

rship; single mum; permanent relationship; slim build; seeks lady;

Late 30s; Photo pls; Vibrant personality; European background; ASTAN

LADY; country drives

>>>

SO I B AR BEABLSCAS I RN D T 4K 3B red wine IXAFEIC, A TH 5 240 2L
HRIISCA

AR

TR AT IR, BAT e w] DATH RO 20 o 914, JAT ) A SCA R K 0 A1
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WA — K R T R RER 1Y FreqDist, 2L AN 7 SCAH ST Y 1] K

>>> [len(w) for win textl] @

[1,4,4,2,6,8,4,1,9,1,1,8,2,1,4,11,5,2,1,7,6,1,3,4,5,2, ...]

>>> fdist = FreqDist([len(w) for w in text1]) @

>>> fdist ®

<FreqDist with 260819 outcomes>

>>> fdist.keys()

[3,1,4,2,5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 20]

>>>

FATLLF Y textl PREMARK B EERTITIRO, X5 FreqDist T &R A0
HIKRE@. a5 ROR—MUE 25 TAAAN TR M, B e M, XY
SORH AN IR . (2 20 MARRICER, M1 E 20, POV 20 DAFE W K
WYL, HH AR, 2 DR s 20 DNMFRFAUSRIE, TR 21 AN EUHE 2545
AR A AT BEZS ) AN R B ] AR & 22 /02 (ol SO A 2/ KB 4 ) ?
KN 5 I 21 LA 4 (iR 22 7 A845) . 1 T 3RAT ] B 303X A i) A

>>> fdist.items()

[(3,50223), (1, 47933), (4, 42345), (2,38513), (5, 26597), (6, 17111), (7, 14399),

(8, 9960), (9, 6428), (10,3528), (11, 1873), (12, 1053), (13, 567), (14, 177),

(15,70), (16, 22), (17,12), (18, 1), (20, 1)]

>>> fdist.max()

3

>>> fdist[3]

50223

>>> fdist.freq(3)

0.19255882431878046

>>>

ML FAT T 2, SRR Z 3, KN 3 B 50,000 24> (L) & 45 4 i)
112020, BURTRAIASAEX IASTE, ST HE— L Hrml Ge s Bh 3] 1 g8 . S
REGE 2 M 75 . 4 1-2 B4 T NLTK SR 43 A 28 e SRR
A 1-2. NLTK FFE PR E XA 2L

By Eitipa

fdist = FreqDist(samples) AL 45 e FEAIR AR 43 AT
fdist.inc(sample) SLDIIVEZIN

fdist['monstrous'] T e A B B
fdist.freq("monstrous’) Y EREA AR

fdist.N() FEA 4L

fdist.keys() DA 38 9 HE e PR R AN
for sample in fdist: DAATEAE 328 3 100 Iy 3 7 A A
fdist.max() ACIEREONALEFIN
fdist.tabulate() LRI AR

fdist.plot() 2y A ]
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fdist.plot(cumulative=True) il SRFINAR 53 A [¥]
fdistl < fdist2 M FEATE fdistl A H I M2 A5 /N T fdist2

11,

KT ISR 5N T — LB Python MEZ, FRATRAE 1.4 RS M=

1.4 [E1F] Python: R 554

BIHACALE, BATRNERFA T ST BRIk ARBTE 5 I RE R B 2h k548 A

TIHRE ST o REFF BT — A GBS AL LEATLAS REA IR AT B R R B, B By 52 AP I AT
RRAE AT 2, BN SOASEE K B R AN A [ H B A . X R R, 2
AR K

&

Python | JZ CFF L RZ AT, W1 <> =LA MIER . SMIRRBER

WA 1-3:
# 13 BE IS AT
BT KA

< INT
<= INTEET
== T QERERWNA “=7 SiAE 14
= AT
> PN
>= KT
FRATTAT LU T3 28 PO 1o SCAS 1) 7 2k AN [V PR 1 T — 28401 ——E AT 51T 2
[ PR IE AR EATEMEH sent7, text7 (FERETHIRD M —Mi8. §LAT—FE,

WHRARAF B — AR B, sent7 W1 e X, MRPFEEFLMA: from nltk.book import *.

>>> sent/

['Pierre', 'Vinken', ',','61", 'years', 'old', ',', 'will', 'join’, 'the',
'board', 'as', 'a', 'nonexecutive', 'director’, 'Nov.', '29', "]
>>>[w for w in sent7 if len(w) < 4]

['),'61','0ld", "', 'the!, 'as', 'a’, '29', "]

>>>[w for w in sent7 if len(w) <= 4]

['),'61'",'old', "', 'will, 'join', 'the', 'as', 'a’, 'Nov.', '29',"."]
>>>[w for w in sent7 if len(w) == 4]

['will', 'join', "Nov."]

>>>[w for w in sent7 if len(w) !=4]

['Pierre', 'Vinken', ',','61', 'years', 'old', ',', 'the', 'board',

as', 'a, 'nonexecutive', 'director’, '29',"."]
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>>>

BT XL HR A — AN L EREE A [w forw in text if condition], H:H condition
JE Python H—/> “W”, HEIE (true) B (false)o EHTTHIIARL ] Frs B 0

T SR ZE B LR SR, AT R DM IR 1-4 31 H A el 500l 25 b e
K 1-4. —2Li L BIs H AT
PREL X
s.startswith(t) WA s &ALt I3k
s.endswith(t) MR s ALt 4
tins MR s 2Lt
s.islower() MK s HITE 1R B ab S /NS T b
s.isupper() TR s T H PR S S E S K5 7B
s.isalpha() WA s T 17 2 Al 7 B
s.isalnum() MR s TH T AT A5 A A AR 2 - B el 7
s.isdigit() W s P A A4 2 1 # 2 20T
s.istitle() MAX s 2B EFBRERS (s P i # S 7 BRE)D

TR SR ABATT I SO TP BRI s AT 12 LL-ableness 45 R 155
gnt (Wi B BRER S 584 8 4 m) i o

>>> sorted([w for w in set(textl)if w.endswith('ableness")])

['comfortableness', 'honourableness', 'immutableness', 'indispensableness’, ...]

>>>sorted([term for term in set(text4) if 'gnt'in term])

['Sovereignty', 'sovereignties', 'sovereignty']

>>> sorted([item for item in set(text6) if item.istitle()])

['A', 'Aaaaaaaaah’, 'Aaaaaaaah', 'Aaaaaah’, 'Aaaah’, 'Aaaaugh', 'Aaagh', ...]

>>> sorted([item for item in set(sent7) if item.isdigit()])

['29','61"]

>>>

AL A 2R 5 IR ¢ A4, T4 not e 12— A4, Wik
AT PN el B e2, A FRATTA] LU 45 BORIATTIBCRE S AT 5 R TR B — A B ) 464 ¢ 1 and
c2 LK clorc2,

aa BAMRR: 217 NHIBITF, EHBRE &R ITR AN . R5
B3 W H Odl A2 41
4. >>> sorted([w for win set(text7)if ' in w and 'index’ in w])

>>>sorted([wd for wdin set(text3)if wd.istitle() and len(wd) > 10])
>>>sorted([w for w in set(sent7) if not w.islower()])

>>>sorted([t for t in set(text2) if 'cie' in t or 'cei' in t])

A TLRAAT HAE

75 1.3 579, BAIE 2ITHEOATE LM AT H 1) — 226 1o AR JAMF A5 BRI
LS ReR
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>>> [len(w) for win textl]

[1,4,4,2,6,8,4,1,9,1,1,8,2,1,4,11,5,2,1,7,6,1,3,4,5,2, ...]

>>> [w.upper() for w in textl]

['l','MOBY', 'DICK!, 'BY', 'HERMAN', 'MELVILLE', '1851",'T,'"ETYMOLOGY", '\, ...]

>>>

KR XA AN [f(w) for ...]8k[w.f() for ...], b f2—ARE, AR K
AU T RO KRS o DU BOURIEANTT SRR A s Tk f(w) 9 w.FQ) 2225, T
Rt 2 21 kR BB A o0 S AT A R (5 A 13X R Python S BUHIVE (idiom ). £E T IHI
flrrh, i textl HEgEE—ANE, RS AR WA R BT IR E 1R
(=

o TR I RN IERR O “BERAHES 7, IR AT R A Python S5k
a a5, —Hh RE R, BATSIBHE A, B L T RRR T R

R I 3] 15 RV O — i Python B2 04 11— AN EE S 4 BG4 o

L BATT IR B THFC] I ) 8, X B AR [R] 1 >3 158 v

>>> len(textl)

260819

>>> len(set(textl))

19317

>>> len(set([word.lower() for word in textl]))

17231

>>>

T ML AR Zhis M this ZREACR NG AF I, 8 C 2 AR v e
PR T 2,000 4 AT LU HE—0, R AR RITER, AIRTER I ERECT AR
AT .

>>> len(set([word.lower() for word in textl if word.isalpha()]))

16948

>>>

AL TR BT L5 s AT A0 S BRI NS o MLV SO RO () 2 S 2
o, HIXAE - MERIERE ChEa? D.

URAR XS FERAE P A2 78050, THAZAHL, BUOAAE T I P RSB SIE 21
915 B fERE o

IREAUS IR

KB R 5 B /e SRR # Ui if 1 AU 4 3 2 I A TR B . FefiT e
ZFEH T W[w for w in sent7 if len(w) < 41XFERISAEMNRIE] F. 76F Y
Hr, FRATEIEE N word AR AL B AT Bl “cat”. A If BT R len(word)< 5 a2
MRE. cat KM/ T 5, Frih if B0 RSB, print HA#HAT, WS
WoR— MR NS T EYEEE, A8 print WA AT YA A

>>> word = 'cat'

>>> if len(word) < 5:

print 'word length is less than 5'
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@

word length is less than 5
>>>

811 Python fE RGN, AT —DHSMI 2 FAT ©, XFEE A RER T 2 ik E bk
%;Eo
WRBATSCMAR SN len(word) >= 5, i (KRG K TFIRET 5, WA
MU AT B, BB, if 3 A5 T AR BOR A Sl AT, A THE B i)

>>> if len(word) >= 5:

print 'word length is greater than or equal to 5'

>>>

AN AR, RO e R gE P AR R BT . T AR A
2 for P Sl RIS, 1EICERAE 5 HPYA 8%

>>> for word in ['Call', 'me', 'Ishmael, "']:

print word

Call
me

Ishmael

>>>

K AMEEA Py Python LUEA K7 A AT R AGS. & BA word="Call'li{i
THG, AR word fr 4 BERIEE — DN Ius. A5, Wos word MIMEZ T . #TokHIH)
for it 4T word = 'me'li{H, RJF RSB )T, DIESRHE. LUK R
AWriety, HBEER T A AL B

e RN

WA, FRATATLUKs if TR M for iR 4G . faMEER DR —I0, Ui g5 R iHE 710
il FRATDRE A AR BBk ) — AN 44 LU W] Python JEANE AR & 44 2 o
>>> gentl = ['Call', 'me', 'Ishmael, '."]
>>> for xyzzy in sentl:
if xyzzy.endswith('l"):
print xyzzy

Call

Ishmael

>>>

ik 2 RIAE IF i for Y AIHEAT K Je——ARMETFIA 2 BT — A F . WS, BT
11 Python FIZ KB LL 55 46 . 0% 24 1 0 5 T AL KT

AT AT LSRR 2 If 004 E AR IR 130 . (e, TRATF 51 elif(else if)
AR else WAL WIERG, LRGN U AT H S

>>> for token in sentl:

if token.islower():
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print token, 'is a lowercase word'
elif token.istitle():

print token, 'is a titlecase word'
else:

print token, 'is punctuation'

Call is a titlecase word
me is a lowercase word
Ishmael is a titlecase word

. IS punctuation
>>>

EURE I, BIME A IX 4 — 55 L Python %13, RE 4 il AR LA A Z AT Pyth
on FEf¥. PP R, RS A1 AT s: — P AU 2 75 A SR i T R AR 2 .
XA Python AZ IR AR IOMEITAE, 2 AT AR 250 N e A st DA

o, AERAHE - BEAEFRR W BRA SR K. w5, e —DE de 8 ¢
el WA BERS, ARG S b i B — 0. TETE RS print i85 RBAINIE S, &5 F Pyt
hon 7E [ —ATfar i -

>>> tricky = sorted([w for w in set(text2) if 'cie' in w or 'cei in w])

>>> for word in tricky:

print word,
ancient ceiling conceit conceited conceive conscience

conscientious conscientiously deceitful deceive ...
>>>

1.5 B31EBEERES

FAIT— EAEAS R SCAR Python SifEih = B A N LIERRIES . i, FA X}
XA EA T TE S EOR, TR ERA TR 5 AT S AR R . B, BATRHE L2 AR
PR R R, i ARTE F B AR K

AUREN 2T BAT TR KT B B A BEAE M 4 LR SCAh SR BIAT T B . 3515
TE A 258 KR FERIRG S ok 4% 7 SR BRI (HAA — S8R . B 2R Re . JRM— s A
REHR B L8 RN B 58« “ T AT PRI ST E 2 X0 e VL 25 LR IR L 42 2 7, < T 5T T
B AR B RAHL? ™, 3L L i — o B AT PP 6 A AT A T e TR LE 7 2 > o ik
THEEHLK B3 2K L ), 90 MR AR SR HERL S RS AR () 2 (M 5 A B AR 55
R iy BEAE AN SO AR AR ) S T S0, X Y T FRATT =4 i (1 e

Pop IR, MR RENL a2 N TR R A LRIk, o & B B REAT A I F 241k
e X HIRZHK—HPEMR RN T . SR, BE%E NLP BOR FERE, 7 irdkRg;
RSO TR R, W R i2, 0 B AR 5 BEAR Y SR AR B — A5 B H AR
PRI

FEATNT R, BRI — 283 5 BAREOR, IR B P O EAE S5 IR IR

45



FRHB

{ETRTEBR T, BATZ R e bR SO A B 7 IR R A R e SRR AR LI i
serve il dish:
(2) a. serve help with food or drink; hold an office; put ball into play
b. dish: plate; course of a meal; communications device
FEAL ST he served the dish () 7H, KA] LLAIE serve Al dish #H 2 ENT S &
PIAHOGI Lo FERIREI 3 ANA M7, WA BTSN K AT B A E 2 m B 2 . X 1F4518
AR IR 7 A P e ) T e A TR 9 R T L A 8 0 ) 380 T I 3k e L P Bl e
FeE L Hen)ilud, B BRI EAE A R ST, A RIARAR AT A SOXAE ] 5
s, 78— AN BN SCRgm 121 by, B LS X, I the book by Che
sterton (Jiti F——Chesterton &I [1I1E# ); the cup by the stove (S B k——h 1 FAEM 155
11); submit by Friday CI[H——2TIai3RAC). WS RMA I AT B T A IR
by B X
(3) a. The lost children were found by the searchers (JiESF)
b. The lost children were found by the mountain (HL'E )
c. The lost children were found by the afiernoon (I Id])

TRACHAR

— PR Z BT A AR e SR A, BRI A S ) . BARIRAE
NFE OGS T IR, (S ARG, {1 T the thieves stole the paintings 1, 1)
B o oy W MER TR ET AT e B RE(4) TR S AT RE, Sl E AT AR . B
AP CHerp— R D02 A B .

(4) a. The thieves stole the paintings. They were subsequently so/Z.

b. The thieves stole the paintings. They were subsequently caug/z.
c. The thieves stole the paintings. They were subsequently fowuzd.
B[R] 5 XA 0] {9 b 3] 564G they (148479 thieves B paintings. AL FRIX A ] 8 f1)
W HEHEAROTEIBIRIHM (anaphora resolution) —ff i A 1] B¢ 4 1 46 85 48 1 AT 4 ——F
BXABIE (semantic role labeling) —ffi 5 44 il 515 Wi 5 3 AHOCIE (s, =%
$, THS%.

B ERTES

WRIATRE RS MR T B )75 5 A ) L, FRAT TR RE NS AR EIR A 5 A S R G S AT
%, WEHBHEEPSEE. ©AZNE T, AR O R SUAREE I 1]
L
(5) a. Zaxt ... The thieves stole the paintings. They were subsequently sold. ...
b. HAuman: Who or what was sold?
c. Machine. The paintings.
HLEsRI 2R, & e IEM T & H they &§F paintings, 1142 thieves . 7ENLESE
TR, USROG SOARRI R S — Ml 5 307, FFMERIR L S SO R e FEAEH 5 SO
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BESCE R, RATAGALE S A PARH B s (B AR thieves B H1EE, ell
es (Zetk) QR paintings #HIH o IR A0 B S B BB T 0 AT PR T LA
(6) a. The thieves stole the paintings. They were subsequently found.
b. Les voleurs ont volé les peintures. IlIs ont été trouvés plus tard. (the thieves)
c. Les voleurs ont volé les peintures. Elles ont ét¢ trouvées plus tard. (the
paintings)
P IR L8 7oy, SR AR A S BRI T T DL AR 1 54T i) i B ) 1 P
B, R RAIAS S T PR R AR AR S

DL EE

KA, DL (MT) AR5 S BRI AR, A1 B RE B AARA L Fe i
FHIRTE i 5 AL R PS5 I R B S0 s mT DG w204 e 30, ik A hil i
FRVF U R KSR A BUR R, B 2 NILP AS B FRHES I

SR, FHEIES ZMSEHRBERE O, ARCRERBRIIED T . HE,
XEE RS — L EE . FRATTAT LALZE NLTK () “babelizer” (3 B F &R e CHUREH
from nltk.book import * SAKRZWMER, CEHEER T ). EXANFEFHEFEAZ M0
SR TRIERARETE S, REIEEUR RIS XA 12 IG5 R 15 3 B 4
A RITEIN CGRoR—ME) Gl

>>> babelize shell()

NLTK Babelizer: type 'help' for a list of commands.

Babel> how long before the next flight to Alice Springs?

Babel> german

Babel> run

0> how long before the next flight to Alice Springs?

1> wie lang vor dem folgenden Flug zu Alice Springs?

2> how long before the following flight to Alice jump?

3> wie lang vor dem folgenden Flug zu Alice springen Sie?

4> how long before the following flight to Alice do you jump?

5> wie lang, bevor der folgende Flug zu Alice tun, Sie springen?

6> how long, before the following flight to Alice does, do you jump?

7> wie lang bevor der folgende Flug zu Alice tut, tun Sie springen?

8> how long before the following flight to Alice does, do you jump?

9> wie lang, bevor der folgende Flug zu Alice tut, tun Sie springen?

10> how long, before the following flight does to Alice, do do you jump?

11> wie lang bevor der folgende Flug zu Alice tut, Sie tun Sprung?

12> how long before the following flight does leap to Alice, does you?

W&, ZRGIEHHAT Alice Springs MSESCRITPERL 74830 (55 147D, HAERIREII S5
LA Alice jump &5 (5 2 47). /i) before — FF i 8l FHE 6T W i 48 5C 1] vor, {H )5
HRAZ RN T 7] bevor (B 547D 55 54T UG B 72 HIBCA & (HIFE R LOE S/ 1) %
Martd, LA jump 2 leap 2240 B RFEARE B — M2 DB A — 0, It
HIRAE T HRIR S M o Tk ) RBUE S 1T A8 7 rb SN A o AT A I T4 IR S R B A ?

>>> babelize shell()

Babel> The pig that John found looked happy

47



Babel> german

Babel> run

0> The pig that John found looked happy

1> Das Schwein, das John fand, schaute gl?cklich

2> The pig, which found John, looked happy

HUaR BRI MR, PR —ANga 58 B o) BE A LR AN R O ERE (B FE R D, Wl
BRI Ay b 0 AR e A RE S HBR T 5 TR GTRRES — 8. AR, XUSHREB RGO, Mo
VFE) RV SESUART 4 st 5 A 18 P ol e L R 98 55 SRS o mT AR B R AR AUSTAS . 2 H — M
SCRIE SR 1 SCR s — A RO, BATTk i LA A SO AR f) -, 1Ak R e
M. BT ETECE 2 )R, AT DU AR R R A, R SE AN REH
KB SR

ABLIE RS

ENTRRERMI DTS, FEAR AR — MG 55K, (BRI — > B
SCARHRA B 1 R G RE T R B B AR B A TIIE X 7 e N T AR Y. ? A2 T, AR
RIS 1R R GERE T2 AR T A BRIN, AEAERUIN 45 € WU AR L2 1, R BA X A
F-

S: How may I help you?

U: When is Saving Private Ryan playing?

S: For what theater?

U: The Paramount theater.

S: Saving Private Ryan is not playing at the Paramount theater, but

it’s playing at the Madison theater at 3:00, 5:30, 8:00, and 10:30.

PRANBE ZERIX A R GRS B R s sl BT BT A 405, BRARIT A5 A5 B D@t H.
B I ) L N DA AMNIE 5 RS

WA, RNRGLFE T H s FP wn B 52 ERe s Ta), R8T A
JURREE Y . X HEWTE ORI 2, IR RERN AT R R, A ARIES RA T
TR T XA HARIIAC B RE ) o WA'E, 210 B “ R AHE IR ST BT A L ? I,
RG] e A — AR R TC AL B 2 1. ST, BMEX 1R RGERITT A ] B R 3C
VBB B AIY 5538 SR A ORAE ™ DUANTR] 7 50 T8 7 SR i 1A B I oxl e s 2 P 1S e A &
o B, WERPRHIA When is .83 1 want to know when ...B{3# Can you tell me whe
n NSRBI IE R N A RO I R], XA RGP A R ARG T

X RGEL TN DHL RV A BT NLP i & 1-5 o 77— M B i 1%
RGEHEH o U TS A2 ) A 2 — L6005 PR ) < 1 o XA R B S i AN 20 S
oA B RN SR E I BRI, AT [ A2 XA 30 AR, RS i
AR T RSB A TT T o A5 B HRE — Le A ARV A5 R T S AHSC I
G, KT KA sk,

T BB 1 ANEAII T ARG T, 2415 NLTK () chatbot %
‘ fu‘?‘:; i ] Z Wi i24T nltk.chat.chatbots() . GidfE%5% import nltk.)
153
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Morphological
iﬁ:ﬁi and lexical Parsing EE: :3::‘;:?'
¥ analysis J
Speech Marphological Syntactic Utterance
synthesis realization realization planning

Application
reasoning and

execution

Pronun Morph i i i
fation logrcal Lexicon and Piscourse et
aten, rgles grammar context knowledge

Phonology Morphology Syntax Semantics Reasoning

W 7-5. [ BT i5 S X IE R FE AN . i A (22 fD, U, S0 TR
L RICHERE, DRI R IR (A7 ED MR, SEBLCIEGH, B A 2 ]
JEAEE, f e PG e il AP REN L R A 5 AN A i 5 AR

SCAR B X

TSR, — AN LIRS (Recognizing Textual Entailment i % RTE) A FF )« It
ARS8 A T BRI T I ) PR A R ST AR R BEACTE TRAR BT B R B R AR R Bk 4 ok 5
Fr—/MiiX: Sandra Goudie # Max Purnell M0 T o TR — B )AL 1 SC LT 2247 R 1),
40 Sandra Goudie 71 2002 F [ 2525 1 ¥k ik, @k Toa 1%k N Max Purnell 431
&% 58 T BE LI Jeanette Fitzsimons #HE 3 55 = A7, LUMI9ILHmieT I Coromandel Jififi . SCA
e IR R S B T IR R ? FERXPRE RGO T, B SR IR LMRE 515
HIXFER) 2518, BAEH] A 877 280 R vk S INXERT . RTE Bk 58 285 T R ABATTH) &
G, HRXEEH 0 <RIBS ST BOR (FATISAESR 6 AKX — D KA
Iy, PRI, 2B FE AT R OCHE BN . AR )b, AREEE - AU R R G ANIE
Sandra Goudie s B B TR, AN SR TP MO AN o JZE T TR SCA- R B0,
XRAT 55 NHENE () 55— ANk -

(7) a. Text: David Golinkin is the editor or author of 18 books, and over 150

responsa, articles, sermons and books
b. Hypothesis: Golinkin has written 18 books
N TR A B SOR B SCRY, 1Z ARG L AR
() WA N — A BREE, afb/is 7IXA;
() MRA N AR, ot/ Gee) B 5EAT;
(=) WA A 18 AP g sif 8, WITCVE e i/ ihod 18 AR .

NLP KR BR i

RUEAEARZ W RTE PR S5 RS AT 1 BERE,  (HAEBLSE S KN ] v e 2 1
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PR G AN REEAT HE YU B B UL — b — R 0 m 5 105 SR 220 AN S AR Sl o FRATIHE
ST I S DAY 0 N TR A T A 8 At R [ I, % 52— SBAEHE BRI IR B ) A7 AE )™ 5 B
(K1 R H RGOS AL EN . Ik, A—TTh, BRE S BB DR Hbr B2
PR AE 38R A BAACR TCIL T b (R A RIHE L RE g, bRy e 5 B BOR R AR 5%
AW L . S50 b, XA BMHRZ —, Bl RIREEERX LRI e, Mt
AR ARE S BRSE, IR REN LA X — K BEARE S Tk

1.6 /N5

® 7f Python HHICAMEER KRR ['Monty', 'Python']. FATTaILAMET RG] 70 A |
en() BB BER AT HAE .

® ii“token” CARIASF) JEf SCA LS A (e E tH I Wl “type” (GEIY) WEFRIAME N —
AN E A BRI E— T R T M8 T len(text) i 50q bR iRAT, 1811 len(set(text))
TR SR

® ILAIMli ] sorted(set(t))FKAF3CA t (A%,

o IAMEM[F(x) for x in text]wf A fydE—1i H HEATHAE .

®  Jy VARTFEA KN T XA M ZBEAR KA T IR, AT LAMEH set([w.lower() f
or w in text if w.isalpha()])-

®  ATEH for AN STA I AE AN AT AL EE, 0 for win t:al3 for word in te
xtio Ja iR E 5 A — HRA TR AP INAT 1) 4 2 A

o IAMEH if IEAYINR — A 4AE: if len(word)<5: . S AR B SR — PG 51 L
LIS AT I 1 (1) A CRS

® AR A R I HIE R e AT A T AR A (A s — NSO R e AT IR A
Yo

® UL tRE T 4TI H AT LEH S H . sRBOE def ST X, Blun{E def mu

lt(x, y)th x Fl y 2RS4, LB bR R 8 0 AT AR .

AU 35 E B F N AR I SE Sk, SRR mult(3,

4)5i# len(textl).

1.7 WA F3E

ARFENG T g HRTE S HAE SRS, AR R Hh AR
NI FE SR DLE o AR T] BEARAR R S AR AR OC AR R (7 http//www.nltk.org/), £0
FEEAMNE SORM R DL AL NLP R . VR 0T REIE B 0CIE 42 1 b ) s — 2%
VBT AR ARTE AR AR OGS Can s AIE, BRI, RARL-FRIRFFIIIX 55D

PRIV Z H E2: 3% http:/docs.python.org/ L f¥) Python SC#Y, TS HLEERE TR 2 ORI 41
HIZZ% 88l http//wiki.python.org/moin/BeginnersGuide [ (Python ¥]2## f8F ). KT P
ython [{] 8- F i) @I7E http://www.python.org/doc/faq/general/ [f] FAQ H 453 3[1]% .

BEAE VR0 NLTK BFFEHIERA, AR A] BEARTT B A O R T R A s fE 4L . &4 —4> NL
TK P BBES1E, F /e 2 T 48 ) Python AT NLTK 505 75 4304 1A I I & ke i 1.
By, 7E http://www.nltk.org//f A IX LE 1 L 11
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WERTELE 1.5 bR 00ah DL S — i NLP [AH OGS B, RT e A g 2 LU 1Y
T B i — A
® Indurkhya, Nitin il Fred Damerau (%, 20100 HARWE S AEEFH (Handbook of Na
tural Language Processing) (% Jix), Chapman & Hall/CRC.
® Jurafsky, Daniel fll James Martin (2008) i Flif5 75 4b# (Speech and Language Proc
essing) (%5 Jix), Prentice Hall,
® Mitkov, Ruslan (%, 2002 4£), i HiE S 2*F M (The Oxford Handbook of Co
mputational Linguistics)o A HRREE . CHUTHAE 2010 4 HY 28 50
VR 24 1p4 (The Association for Computational Linguistics, fijFRx ACL) s&ft% N
LP Sk [ BR2H 23 . ACL Mot A VFZ A SRR, A5 A3 OC B BRI
SHMEE: BRI T U PR ACL Wikis 5128 50 4F LR K Z 40 NLP #1573
BRIY ACL 14, HLM e SCaiBd g ] Hnl 2k T 3.
— A GBS H T I BRHE . (Finegan, 2007), (O’ Grady et al., 2004), (OSU, 20
07). YRAIHEAREPY LanguageLog, — /MNMRATHIE 5%, Ak —L AR bRk
FARNH

1.8 %4>

. SR fE M Python EREZRAE N —/NMIHESS, ALK, W12/(4+1).

2. O26 ANTFREAT ALK 26 1 10 K78 26%*%10 4N 10 FREK 755 . a2 1411
67095653376L (454N L HjER/RIX & Python KAL) 100 AR R
FREBREH 2042

3. OPython Feyiz Enl N T4E% . A% A['Monty', 'Python'] * 20 5% 3 * se
ntl SRAEFA?

OKE> 11 WRTESHHMAR. 1E text2 hEZ /DA 520K HE ?

OB R 1-1 Wy ERFN S 15 /N U IR 2 REEAR 43, B — AN SO Rl S 5 2

OHME (HR 58 HIUAF 4 : Elinor, Marianne, Edward F! Willoughby 1537 [&].

FEIX /AN OG- 55 R0 L e s AN TR f €, AR RE S BT 4 2 ARBEFRH — X 22

i, 2

7. Ok text5 FFIIEHE.

8. OJME T Python #iE:: len(set(textd)). HillxAFikX W%, FREHIT
PRI KA B

9. OKJ 1.2 TR THERMTLF RN,

a. EXNERH, JFHR eSS AR E, W: my_string = 'My String'({&
FARFER R S AR ARG . RN VAR XN R A, Rl I
A N ARR, R IZMIZE; Mgl print 54,

b. 2 my_string+ my_string s# e R —ANECK AR BRI EE 5 S,
Bl my_string* 3. WHEE, EEERTFR B Z AT BAEREM
XA 1) 2

10. Off FHIiEY: my_sent = ["My", "sent"], & X /Ml &4 E my_sent IR
H 1] 3R D o
a. fFH" "join(my_sent) R H ALl — 15
b. I split() fEARTE (1R 58 -5 H oyl Rl B R
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.

24.

25.

26.

27.

28.

29.

OE UM L AR &, #lln. phrasel, phrase2 2%, Kol ldER e LA
ARG (R INEIE SR ), mETERGEEN AT . len(phrasel + phrase2)
5 len(phrasel) + len(phrase2)x [al {6 & E4tA4 2
OZ% & N i > HATHH RME ik Lo WB—ANE NLP H R ? 42
a. "Monty Python"[6:12]
b. ["Monty", "Python"][1]
OFAMTC & B o] i R s — A1), Hoh M) 2 — N85 741 . sent1[2][ 2]
REFAEED? 22 WA RS ME L.
OfEAZ i sent3 HHRAF )2 text3 5 —1Jifi. /& sent3 e INRT AR 1, Bl s
ent3[1]{E& “the”. sent3 /1 “the” MH BB RGMERZZ/D?
O& > 1.4 Wit & ER . EWIRIERE (text5) T LU BE b I3k 1.
Fo BRI o ok
OTE Python iR 2/~ FF Fin AKX range(10). 22k range(10, 20), range
(10, 20, 2)# range(20, 10, -2). fEfasE " TATPRE 2IXA N E 2 H
i .
D text9.index ()& kil sunset & 5IMH  MRFFZERGX AN — DS HEEAF [F
RS TP i b= vw U e K e fab v S st R SR e AR O Rens e e i 71 S
ORIV, set Fil sorted #:4E, 1HH A1) ¥ sentl...sent8 KiK.
O N IHAT Z TR 22 S et 2 W —ANE LL R 7 A At 2t [ AR AR 0 e 2

>>> sorted(set([w.lower() for w in textl]))

>>> sorted([w.lower() for w in set(textl)]
Dw.isupper() ! not w.islower()ixX piAN IR 2 18] ff) 22 S A4 2
DE—MY) ik R text2 g i .
D HWIRIERE (text5) TRra WA FRER . TSR 31 k%L (FreqDist),
DLAIE N e BIMIG I 753X £ 37
D] 1.4 LIRS . A for Flif EAJAAIEE] (EBERISEM) (tex
t6) MRS I, b A R s, BT .
DERIEAILH text6 HE RS YIS 858 NixgnsERrEL: ['word
1', 'word2', ...].
a.  Llize 458
b. HWHEFEEz
c. T B A pt
d. BT ETRMNEET/NE FRERE (H titlecase)
e X sent MialgE&K['she', 'sells', 'sea', 'shells', 'by', 'the', 'sea’, 'shore'].
2 5 AT L M AR5
a. BT sh TSk B
b. TR KEE 4 TR
D N1 i) Python ASH 2 M6H 411 2 sum([len(w) for w in text1]), #RALLHE kK
SN SO K 2
D E X4k vocab_size(text) Mk, PLSUAAE ME 240, IR [BISTAR IR

=

Ho

D X% percent(word, text), T84 HTRAESCA P I ILI IR, 45
EJUNER T

DA — B A AR GG . U NI Python KiA:(: set(sent3) < set(t
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extl). SKifE set()VH AR SE . M2 HI? REEARR]—A> SLhsf N

ny 2
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2 E RECARFERANEICE R

AE 1 SRVE 5 A B SR I H o, 380 A O 1 5 B SRR . A I H
LRI T A )

L A2 R SCARTE RERATC B, JAT Tl A Python ZRECEAT?

2. WFLE Python £ 5ol A I I T A ?

3. 445 Python RGN JA Th i ik o A2 f) T 412

A TR R 5 AL S5 OB T R RS . 7E RGHR R B> Python £y 2
BV DA A o WERARE B — M h & — LA BB IR Y, WA EHL . Rl L2l
B A E WA A—— W AR AR 55 B—— e A AN 7] 10 S AR s 2 40 4 s £ 2 28 8 o i
B, XK, IREBHAESS B ife I BHTE SRR SK, JFAE R 2R 2 TS A =X ke
AR

2.1 FRENSCA BRI EE

IEWRIA SR BN, — D SCARTERVEE — RBOUAR . VFZE RN B #E % 18— 2
AN ORISR PP . BRATTEAESS | B — 2N SOARLE S, a0 52 1] 5 4 il BR 3 3.
TXFRE IR VB B SEBR EALE T L AN BB SCAA—— BN N — NV ——H 5 T b8y
i1, FRATHE AT Sk R R R AN SCA A o 55 1 rp A F AR P e i St 748
A, FATEEH A from book import * Ui efil. SR, A IATIAS 3 A Ak 2 HAD
A, AT IR S R SCAE R o AT R B WATIERE AN SO, DR WA AR B EAIT

HE 2R E

NLTK W5 I H (Project Gutenberg) HL—¥ SUAKRY ZE LRl PRk 11— /N 43 3L
Ao ZIHKAA 25,000 AL 36,000 T) A1 K45, JA{E hitp//www.gutenberg.
org/ o IATSCE T Python M2 N3 NLTK 1, #RJ52%if nltk.corpus.gutenberg.filei
ds(), FHZXAERE SRR IRAT

>>> import nltk

>>> nltk.corpus.gutenberg.fileids()

['austen-emma.txt', 'austen-persuasion.txt', 'austen-sense.txt', 'bible-kjv.txt',

'blake-poems.txt', 'bryant-stories.txt', 'burgess-busterbrown.txt,

'carroll-alice.txt', 'chesterton-ball.txt', 'chesterton-brown.txt',

'chesterton-thursday.txt', 'edgeworth-parents.txt, 'melville-moby_dick.txt',

'milton-paradise.txt', 'shakespeare-caesar.txt, 'shakespeare-hamlet.txt',

'shakespeare-macbeth.txt', 'whitman-leaves.txt']

R FATHE B IX LSO S — A —— B T () —JFaa e MR AR e
mma, ARGkl EsE 2 oM.

>>> emma = nltk.corpus.gutenberg. words(‘austen-emma.txt')
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>>> len(emma)
192427

76 1.1 15, BATPEA T anfrfd A textl.concordance() iy 4 4% textl iX
FERISCARATR G AR, X RREARIELEAEH i from nltk.book impor
t X PAM9ONTAZ —. IAERIFEADIZT nitk.corpus H %S, 1401
() F—FE, PRLIICRH LA R B A RACERZR SR 1.1 5 i e AT 45

>>> emma = nltk. Text(nltk.corpus.gutenberg.words('austen-emma.txt'))

>>> emma.concordance("surprize")

FERATE XLt emma i, AT T NLTK ## corpus 311 gutenberg %14 [
words () R& . HPh SR A NIX A K4 AR BT, Python $4it 1 55— MicAH) impo
rt i), Bl R

>>> from nltk.corpus import gutenberg

>>> outenberg.fileids()

['austen-emma.txt', 'austen-persuasion.txt', 'austen-sense.txt', ...]

>>> emma = gutenberg.words('austen-emma.txt')

RS — AR, R Py A A1) K gutenberg SCHEARIRATHER AT Y.
i fileid, SRS GHEAN O, TR I AR R R 22, AT B % int () ke TR 3
TR

>>> for fileid in gutenberg.fileids():

num_chars = len(gutenberg.raw(fileid)) ©

num_words = len(gutenberg.words(fileid))

num_sents = len(gutenberg.sents(fileid))

num_vocab = len(set([w.lower() for w in gutenberg.words(fileid)]))

print int(num_chars/num_words), int(num_words/num_sents), int(num_words/num_vocab), fileid

21 26 austen-emma.txt

23 16 austen-persuasion.txt
24 22 austen-sense.txt

33 79 bible-kjv.txt

18 5 blake-poems.txt

17 14 bryant-stories.txt

17 12 burgess-busterbrown.txt
16 12 carroll-alice.txt

17 11 chesterton-ball.txt

19 11 chesterton-brown.txt
16 10 chesterton-thursday.txt
18 24 edgeworth-parents.txt
24 15 melville-moby_dick.txt
52 10 milton-paradise.txt

12 8 shakespeare-caesar.txt
13 7 shakespeare-hamlet.txt
13 6 shakespeare-macbeth.txt

B T T T S N S S S N S G

35 12 whitman-leaves.txt
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XA R B SO AN GE T P3G AP ) A BERIA SO AR 1] L LY
SFRIE (BATRNE Z R0 W, PRI R 9B i — A — s, BOAE
AR SE 4o (FE52 b, SPHEKSE 3 AR 4, N num_chars w5 T2 [ 7455 )
MR, P REAENE 2R E LR AR NS R

Hi T A7~ R B BATTERE A REIR AN “ J5idn” SCAO AL E 2 FEAR IR . raw()
PR AL S FRATTREAT AT I AT AT 38 5 22 A BRSO N 2. DR, fln: len(gutenberg.raw(’
blake-poems.txt") & iFHA I SCA T LRI S, AR Z A )5 4% . sents() & HHE
SRR IR )1, Horp A R M R

>>> macbeth_sentences = gutenberg.sents('shakespeare-macbeth.txt')

>>> macbeth_sentences

[['T, 'The', 'Tragedie', 'of, 'Macbeth’, 'by', 'William', 'Shakespeare',

'1603', 'T], ['Actus', 'Primus’, "."], ...]

>>> macbeth_sentences[1037]

['Double', ',', 'double’, ',', 'toile', 'and', 'trouble’, '},

'Fire', 'burne’, ',', 'and', 'Cauldron', 'bubble']

>>> longest_len = max([len(s) for s in macbeth sentences])

>>> [s for s in macbeth sentences if len(s) == longest len]

[['Doubtfull', 'it', 'stood', ',", 'As', 'two', 'spent', 'Swimmers', ', 'that’,

'doe', 'cling', 'together', '), 'And', 'choake', 'their', 'Art', "', 'The',

'mercilesse’, 'Macdonwald', ...], ...]

kT words(). raw()fil sents() LL4b, KZE NLTK HER}ZE [ 15 438 £
FEZ PG ) ik . —SeT R ERR AL N R F N, Bl R PERR
L RERR IS, FVERAE. ERRHIME T, AT R RX L.

P 2 R R 32

SRS EEIH A& e T L7 i1, EAGRBEE IS0 BB IERE 5 2
IRFL . NLTK R 28 SCAC/NE G [ A 2540 Firefox ACHIBER , 7820 0 2T B )0,
O g is ) ROHSZRIAS, A& A 2 W TR -

>>> from nltk.corpus import webtext

>>> for fileid in webtext.fileids():

print fileid, webtext.raw(fileid)[:65], '..."

firefox.txt Cookie Manager: "Don't allow sites that set removed cookies to se...
grail.txt SCENE 1: [wind] [clop clop clop] KING ARTHUR: Whoa there! [clop...
overheard.txt White guy: So, do you have any plans for this evening? Asian girl..
pirates.txt PIRATES OF THE CARRIBEAN: DEAD MAN'S CHEST, by Ted Elliott & Terr...
singles.txt 25 SEXY MALE, seeks attrac older single lady, for discreet encoun...
wine.txt Lovely delicate, fragrant Rhone wine. Polished leather and strawb...
AT AR SR 2 1 TR, B ] b 26 B ZE AT 9 242 e A9 A SlAcr il 536 4 4/
HRERRETICAE R o BRI 58T 10,000 5KM5 7+, BL “UserNNN” JE 2 18 FH 44 T 46 b
M, TG R AR T AR S 05 8, R SG FERVEER 2 1 15 AN SO, BN SCrT
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A LB AR H AR E R IR = (/4R 20 . 30 £/, 40 %, Fiin E—ANid
PRI NI 5D WARRIMG 7o ST a8 HL IR SR 7%, 914n: 10-19-
20s_706posts.xml 17 2006 4 10 H 19 H M 20 £ 2 WK 2 W1 706 A1+

>>> from nltk.corpus import nps_chat

>>> chatroom = nps_chat.posts('10-19-20s_706posts.xml')

>>> chatroom[123]

['1, 'do', "n't", 'want', 'hot', 'pics', 'of, 'a', 'female’, ',

VIV’ ' V llOOkV 13 l Val, lerrorl U‘V]

A AR

A BB RHEE AL 28— AN T I R il W B R RN, AT IR T 1961 AEAN . XA
RS 500 MAFERRYRE I SCAS, $ZMOCAR 2R, an: FriE ., ARiesE. R 2-1 450 T84
SR F- (SEEEBIE, 15 W httpy//icame.uib.no/brown/bem-los.html)

B 2-1. A BT RLERE— i 1 s ) SR

ID  3CffF Stk filiik

Al6 cal6 [ news Chicago Tribune: Society Reportage

B02 c¢b02 #Lif editorial Christian Science Monitor: Editorials

Cl17 ccl7 VHig reviews Time Magazine: Reviews

D12 cdl2  5E# religion Underwood: Probing the Ethics of Realtors
E36 ce36 % Uf hobbies Norling: Renting a Car in Europe

F25 cf25  f&iit lore Boroff: Jewish Teenage Culture

G22 cg22  4li3C% belles_lettres Reiner: Coping with Runaway Technology

H15 chl5 BUN government US Office of Civil and Defence Mobilization: The Fam
ily Fallout Shelter

JI7  ¢19 1% learned Mosteller: Probability with Statistical Applications

K04 ck04 /)Nit fiction W.E.B. Du Bois: Worlds of Color

L13  cll3  #EEL/NUE mystery Hitchens: Footsteps in the Night

MOl cm01 F}4] science_fiction Heinlein: Stranger in a Strange Land

N14 cnl5 £ adventure Field: Rattlesnake Ridge
P12 c¢pl2 1% romance Callaghan: A Passion in Rome
R06 cr06  H4¥R humor Thurber: The Future, If Any, of Comedy

FRATTRT DL TR R A by i AR i ) BEROR VT 1) CREAM) AR S 2 — M BER D
FRATTAT U5 72 45 1 FO 2 B A B 152«

>>> from nltk.corpus import brown

>>> brown.categories()

['adventure', 'belles lettres', 'editorial’, 'fiction', 'government’, 'hobbies',

'humor’, 'learned', 'lore', 'mystery', 'news', 'religion', 'reviews', 'romance’,

'science_fiction']
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>>> brown.words(categories="news')

['The', 'Fulton', 'County', 'Grand', 'Jury', 'said', ...]

>>> brown.words(fileids=['cg22'])

['Does', 'our', 'society', 'have', 'a', 'runaway', '), ...]

>>> brown.sents(categories=['news', 'editorial', 'reviews'])

[['The', 'Fulton', 'County'...], ['The', 'jury', 'further"..], ...]

A1 WIVE R — N IFFE SR 2 TR R Gt 22 Se—— — P (SO BRIN 1 5 24T
ARTTAE R BEUE o AEFRAT IR EEAAN R SCH P B S A B ial i IV o 38— 20« 7P AR RS 8 SUAR IR o4
AT T S5 2 BT 2 import nltk:

>>> from nltk.corpus import brown

>>> news_text = brown.words(categories='news')

>>> fdist = nltk.FreqDist([w.lower() for w in news_text])
>>> modals = ['can', 'could', 'may', 'might', 'must', 'will']
>>> for m in modals:

print m + "', fdist[m],
can: 94 could: 87 may: 93 might: 38 must: 53 will: 389

RIURNR: LA WIERLZE AR5, B ST 87, T wh
Wi, Wi what, when, where, who Kl why.

N, FRATRGEVH AN BRSO . AT NLTK S iy 24 (453 70 A b
o AE 2.2 W RGHAET NS AT TR UM . BUAE, RV LRI, A
tho
>>> cfd = nltk.ConditionalFreqDist(
(genre, word)
for genre in brown.categories()
for word in brown.words(categories=genre))
>>> genres = ['news', 'religion', 'hobbies', 'science fiction', 'romance', 'humor']
>>> modals = ['can', 'could', 'may', 'might', 'must’, 'will']
>>> cfd.tabulate(conditions=genres, samples=modals)
can could may might must will
news 93 86 66 38 50 389
religion 82 59 78 12 54 71
hobbies 268 58 131 22 83 264
science ficton 16 49 4 12 8 16
romance 74 193 11 51 45 43
humor 16 30 8 8 9 13
WA BT SO R WS AR will, T E R SO T R WA could.
PRAETI XL 2 M) X 73 ST ] T B0 20K AE 5 6 75 HGR Ao
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BB AL TR R

HOBEALTE R 10,788 MBI SRS, Lot 130 J75 . IXEETCR P 90 A, i
CYNZR” AR s A PedL. DRI, fileid DA “test/14826” FISCHYJE T-MHAL . IXHE 73 %1
s ) TNGRMMREER, XA L s SO 158, BATHRAESE 6 mrp A 3.

>>> from nltk.corpus import reuters

>>> reuters. fileids()

['test/14826', 'test/14828', 'test/14829', 'test/14832', ...]

>>> reuters.categories()

['acq', 'alum', 'barley', 'bop', 'carcass', 'castor-oil', 'cocoa’,

'coconut', 'coconut-oil', 'coffee', 'copper', 'copra-cake', 'corn',

'cotton', 'cotton-oil', 'cpi', 'cpu', 'crude', 'dfl', 'dlr', ...]

EATHIERHEAR, BRI TERHE R e A AR SR, FU& DB M RE 1w &
ZA T AT A i — A AN SO 5 1) 8, T A A S AN A2
SO . (S L, BB TR R SN fileid %% fileids 418 AFE NS4

>>> reuters.categories('training/9865")

['barley’, 'corn', 'grain', 'wheat']

>>> reuters.categories(['training/9865', 'training/9880'])

['barley’, 'corn', 'grain', 'money-fx', 'wheat']

>>> reuters. fileids('barley")

['test/15618', 'test/15649', 'test/15676', 'test/15728', 'test/15871', ...]

>>> reuters. fileids(['barley’, 'corn'])

['test/14832', 'test/14858', 'test/15033', 'test/15043', 'test/15106',

'test/15287', 'test/15341', 'test/15618', 'test/15618', 'test/15648', ...]

FACLEY, FRATTAT LA SRS s 01 Oy B 25 4 FATTAREE )] ) 7 o IR SO T TR )
JUAN AR, H B LUK'S “F BEAF A o

>>> reuters.words('training/9865")[:14]

['FRENCH', 'FREE', 'MARKET', 'CEREAL', 'EXPORT', 'BIDS',

'DETAILED', 'French', 'operators', 'have', 'requested', 'licences', 'to', 'export']

>>> reuters.words(['training/9865', 'training/9880'])

['FRENCH', 'FREE', 'MARKET', 'CEREAL', 'EXPORT, ...]

>>> reuters.words(categories="barley")

['FRENCH', 'FREE', 'MARKET', 'CEREAL', 'EXPORT, ...]

>>> reuters.words(categories=['barley’, 'corn'])

['THAI', 'TRADE', 'DEFICIT', 'WIDENS', 'IN', 'FIRST', ...]

RRIR B U R A

L1, JRATTE B 7 s BiiE e, (EOR A0 e AN SCAO . FER] 122
AT T s 7 g — A AARRAl, R TERE TR RGN TR A
WIJTARSRS . SR, TERDAESEER g 55 D SUARMES, R SCRHE — B Rsbl. 1X
ARG I AT BRI A R I TR 45«

>>> from nltk.corpus import inaugural
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>>> inaugural.fileids()

['1789-Washington.txt', '1793-Washington.txt', '1797-Adams.txt', ...]

>>> [fileid[:4] for fileid in inaugural.fileids()]

['1789', '1793', '1797', '1801', '1805', '1809', '1813', '1817', '1821', ...]

R, BSOS S BAE & S 2 e NSO 44 TR aRAF AR, JRATMEH] £
ileid[: 4 13EHCHTVUAS 45 o

L BATKRE BN america M citizen BEN TAIHER IS DL F 0 AESAEH w.lowe
r() OFF s B BT RL e vh R e 4l NG o ARG startswith() Ot A efl 2wl “H
Fr” H7- america B¢ citizen JF4h. K, ‘ES W American’s B Citizens 5517 o T 1
15 2.2 W95 AR AT, DUAE R 5 e, Wl 2-1 B

>>> cfd = nltk.ConditionalFreqDist(
(target, file[:4])
for fileid in inaugural fileids()
for w in inaugural.words(fileid)
for target in ['america', 'citizen']
if w.lower().startswith(target)) ®
>>> cfd.plot()

40

america
citizen

35

g
il
X
o
15
10
4 l
i
,:'L_ e A ion ion in s i
RS R R AR EEEEE R T R EEEE]
===_==F—FHNHHFF4ﬂﬂﬁ:ﬁﬁhx=¢==hE=F—”HRﬁFFF+ﬁﬂ£JEFﬁ§=¢E==S
e e e e e e
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 1

W] 2-7. FAFHER AT o FO R s L T UL america BX citizen TR . TET
VAT A0 o IXFF 5L BENLE2 HE BB I (6] A8 16 FH 7 L 106 A 3e TF 305 R AT IH
— U Ab P

RSO R

V2 SCARTE R AL B 5 AR, APEdsE . A siik, AlvEgi . 1B U eass.
NLTK At 7R 1 75 3k U5 Wl X S8R e 1)L, I — AN SR EFIE B A
MR, HTHEARBMIE G T L2l 8. 3K 2-2 5 T Hp— 2B . X T HEUE
20 http://www.nltk.org/data. J¢ T A7 o] NLTK W R R3S 61, W5 1E http/www.
nltk.org/howto £ 5 ik} ZE ) HOWTO,

K 2-2. NLTK ) — L85 ] o Tt L e AR
R HER £k
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Brown Corpus

CESS Treebanks

Chat-80 Data Files

CMU Pronouncing Dictionary
CoNLL 2000 Chunking Data
CoNLL 2002 Named Entity

CoNLL 2007 Dependency Tre
ebanks (sel)

Dependency Treebank

Floresta Treebank

Gazetteer Lists
Genesis Corpus
Gutenberg (selections)

Inaugural Address Corpus

Indian POS-Tagged Corpus

MacMorpho Corpus

Movie Reviews

Names Corpus

NIST 1999 Info Extr (selectio

ns)
NPS Chat Corpus

PP Attachment Corpus

Proposition Bank
Question Classification

Reuters Corpus

Roget's Thesaurus

Francis, Kucera

CLiC-UB

Pereira & Warren
CMU

CoNLL

CoNLL

CoNLL

Narad

Diana Santos et al

Various
Misc web sources
Hart, Newby, et al

CSpan

Kumaran et al

NILC, USP, Brazil

Pang, Lee

Kantrowitz, Ross

Garofolo

Forsyth, Martell

Ratnaparkhi

Palmer
Li, Roth

Reuters

Project Gutenberg

15 genres, 1.15M words, tagged, categori

zed

IM words, tagged and parsed (Catalan,
Spanish)

World Geographic Database
127k entries
270k words, tagged and chunked

700k words, pos- and named-entity-tagge
d (Dutch, Spanish)

150k words, dependency parsed (Basque,
Catalan)

Dependency parsed version of Penn Tree

bank sample

9k sentences, tagged and parsed (Portugu

ese)

Lists of cities and countries

6 texts, 200k words, 6 languages
18 texts, 2M words

US Presidential Inaugural Addresses (178
9-present)

60k words, tagged (Bangla, Hindi, Marat
hi, Telugu)

IM words, tagged (Brazilian Portuguese)

2k movie reviews with sentiment polarit

y classification
8k male and female names

63k words, newswire and named-entity S
GML markup

10k IM chat posts, POS-tagged and dial
ogue-act tagged

28k prepositional phrases, tagged as nou

n or verb modifiers
113k propositions, 3300 verb frames
6k questions, categorized

1.3M words, 10k news documents, categ
orized

200k words, formatted text
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RTE Textual Entailment

Dagan et al

SEMCOR Rus, Mihalcea
Senseval 2 Corpus Pedersen
Shakespeare texts (selections) Bosak

State of the Union Corpus CSPAN

Stopwords Corpus

Swadesh Corpus

Porter et al

Wiktionary

Switchboard Corpus (selection LDC

s)

Univ Decl of Human Rights United Nations
Penn Treebank (selections) LDC

TIMIT Corpus (selections) NIST/LDC
VerbNet 2.1 Palmer et al

Wordlist Corpus

WordNet 3.0 (English)

Miller, Fellbaum

OpenOffice.org et al

8k sentence pairs, categorized

880k words, part-of-speech and sense tag
ged

600k words, part-of-speech and sense tag
ged

8 books in XML format

485k words, formatted text

2,400 stopwords for 11 languages
comparative wordlists in 24 languages

36 phonecalls, transcribed, parsed

480k words, 300+ languages
40k words, tagged and parsed

audio files and transcripts for 16 speaker

S

Sk verbs, hierarchically organized, linked
to WordNet

960k words and 20k affixes for 8 langu

ages

145k synonym sets

FERALTE S HERIE

NLTK 5% 2 B SRR, F2e 500 N R ] IX S k) 2R 2 1 75 2227 3] Gnfal £F Pyt
hon HALBE P AR ts (L 3.3 45).

>>> nltk.corpus.cess_esp.words()

['El, 'grupo', 'estatal', 'Electricit\xe9 _de France', ...

>>> nltk.corpus.floresta.words()

['Um', 'revivalismo', 'refrescante’, 'O', '7_e Meio', ...

>>> nltk.corpus.indian.words('hindi.pos")

]

]

["\xeO\xad\xaa\xe0\xa5\x82\xe0\xa4\xb0\xe0\xa5\x8d\xe0\xad\xa3',
"\xe0\xa4\xaa\xe0\xa5\x8d\xe0\xa4\xb0\xe0\xad\xad\xe0\xad\xbf\xe0\xa4\xac\xe0\xa4

\x82\xeO\xad\xa7', ...]
>>> nltk.corpus.udhr.fileids()

['Abkhaz-Cyrillic+Abkh', 'Abkhaz-UTF8', 'Achehnese-Latinl', 'Achuar-Shiwiar-Latinl’,
'Adja-UTF8', 'Afaan_Oromo_Oromiffa-Latinl', 'Afrikaans-Latinl', 'Aguaruna-Latinl’,
'Akuapem_Twi-UTF8', 'Albanian_Shqip-Latinl', 'Amahuaca', 'Amahuaca-Latinl’, ...]

>>> nltk.corpus.udhr.words('Javanese-Latin1")[11:]
[u'Saben', u'umat', u'manungsa’, u'lair', u'kanthi, ...

KGR ER A, udhr, SR 300 R R AR

]
EAERLEN fileids
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GG RSO I 77 g, fn: UTF8 s Latinl. kAT ST AER 73 A R 05T
MEFABEF” (udhr) SRR PAERE SRR K. B 2-2 hrR it CH
ST AR RAED. . True fl False /2 Python W & (14 /K {H
>>> from nltk.corpus import udhr
>>> languages = ['Chickasaw’', 'English', 'German_Deutsch',
'Greenlandic_Inuktikut', 'Hungarian Magyar', 'Ibibio Efik']
>>> cfd = nltk.ConditionalFreqDist(
(lang, len(word))
for lang in languages
for word in udhr.words(lang + '-Latinl"))
> > > cfd . plot (cumwulative=TTrue

100

80

=]
=

1Y
=

= Chickasaw
—— English

— German Deutsch
Greenlandic Inuktikut
Hungarian Magyar
Ibibio Efik

Cumulative Percentage

20

/

J

0

o—MNMgne~ooo— M
— e

5_

[l == =] (=Rl I Bl
_——— MMM

35

r— 1
S r-0oa
Nl N Na Ko

20

=i 00
BTl

_—
1

Samples

K] 2-2. BRIFRK M WEE “UWRAE S 16 MHERAR;: R R: 5408 51
LU F Bk B il 75 7bibio 5 5 I X AR 2y 80%, AE{EE AR i 60%, 1F Inuktitut X
Al 25%.

o BIRK: 75 udhrfileids () Pk ie—FUEGIBIE S, & MR
f‘;, raw_text= udhr.raw(+). {#H] nltk.FregDist(raw_text).plot()mH

o

BESCA ) 7 BRI 73 A1 P
NSRRI, V2 5 BT R TR o 38 2 U BV A i 35 DU N S Re AN,

AN NHIBS IR, ELURIIERE . AEFRAER B E RS, Siln K4, L
2.7 AT RN T TE S BRI )
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EBERERSH

FIHAC I, BATCAH/ S T REERES . B 2-3 hiagh Tell. s m—f
BATAEMTE R, AOOE DA W, SRR T BEXT NSRS ORI AR
WEAEN R AN, XSGR E S, JUHGRAE LB RN, O — AN SOl e
ZATHEMK . RN, SORIEA — ARG, B & 2 i W1

NLTK FERH A B 152 & S RF Rt U ) KRR, JF HAEH T AL BUR iRl . & 2-3
HIHY T TE R [ 52 A 4 (AL 1) R 2

isolated categorized overlapping temporal
(€D e
o.g. guienbarg, 0.Q. brown e.g. reuters ¢.g. inaugural
wobDloxt, wanr

B 2-3. SR ERLENT T IG5 12 10— P A — L Ir [T A FE I B 2 2R 1
WAL —LEERER NI (TG RLE ) S50 BRG] — e BLHEE, Wdd
B BB HERED: 78655k 0] LIZE s BN [R5 A6 i 5 AR 20 CRLHR Ul i
FHED

K 2-3. NLTK "TE X FIFEAREREREL: 1EH] helpinltk.corpus. reader) i] LLE 2/ 2 1] 3014,
AT LU EE hegp./www.nlth: org/howto |- [KI7E 46 i5FLE ) HOWTO.

N

fileids()
fileids([categories])
categories()
categories([fileids])
raw()
raw(fileids=[f1,f2,f3])
raw(categories=[c1,c2])
words()
words(fileids=[f1,f2,f3])
words(categories=[c1,c2])
sents()
sents(fileids=[f1,2,3])
sents(categories=[c1,c2])
abspath(fileid)
encoding(fileid)
open(fileid)

root()

filiik

ORI AR SCA:

TX G 930S I 1 T ) SCA
HERLZE AR 22

TG ST I B TR R 23
R a2

i€ SCPF IR s N 7

FRE DRI A
HEASTERLE (13

i S AR

FRRE I A KR
FREDRPMA)T

e A AT
FEDEAMA)T

i€ SCPHEREAE LI &
SRS CUn R ENIE )
FTTHRE R SCAE I S
BUA M 2RI TE AR H IR A2
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readme() ERHER README SCHE N 2%
FEIX B JATT 5 W] — BB R 2R 1) D57 2 TR X 31«
>>> raw = gutenberg.raw("burgess-busterbrown.txt")
>>> raw[1:20]
'The Adventures of B'
>>> words = gutenberg.words("burgess-busterbrown.txt")
>>> words[1:20]
['The', 'Adventures', 'of', 'Buster', 'Bear', 'by', '"Thornton', '"W', '.",
'Burgess', '1920', '], 'T', 'BUSTER', 'BEAR', 'GOES', 'FISHING', 'Buster’,
'Bear']
>>> gents = gutenberg.sents("burgess-busterbrown.txt")
>>> sents[ 1:20]
[['T], [BUSTER', 'BEAR', 'GOES', 'FISHING'], ['Buster', 'Bear', 'yawned', 'as',

'he', 'lay', 'on', 'his', 'comfortable', 'bed', 'of, 'leaves', 'and', 'watched',

'the', 'first', 'early', 'morning', 'sunbeams', 'creeping', 'through', ...], ...]

BAIRE CHERE

WA A QBRSO S, JF BARE ATt e KA v e A1, 7knl BURA 5 i
7E NLTK H'[fJ PlaintextCorpusReader # B NN EATT o A BRI SCAAE SO R S8 (147
By AR NI, BAMEE IR ST usy/share/dict H 3 o AN A ANLE, AR
corpus_root@OH ¥ & NiXA Hk. PlaintextCorpusReader ¥4 1k @ 1 EE A2
T DUE—AMn['a.txt!, "test/b.txt'TIXFE fileids HE K, BLE —ANMLECHTA fileids R,
n: '[abc]/ *\.txt' GETIENIZRIEXMAE I 3.4 75,

>>> from nltk.corpus import PlaintextCorpusReader

>>> corpus_root = '/ust/share/dict’ @

>>> wordlists = PlaintextCorpusReader(corpus_root, '.*') @

>>> wordlists.fileids()

['README', 'connectives', 'propemames’, 'web2', 'web2a', 'words']

>>> wordlists.words('connectives')

['the', 'of, 'and', 'to', 'a, 'n', 'that, 'is', ...]

NS AN, BRRRAEA MR LAY H RN R G 3 50 185 L, TRAE C:
\corpora. FA17] LL{# ] BracketParseCorpusReader i [iix$6iE k. FA1H5 & corpus
_root A0 BHE R TR CHERETHARD) H O E, IR file_pattern &
73 e AL I SCAFILRC @ HRTARHLD

>>> from nltk.corpus import BracketParseCorpusReader

>>> corpus_root = r"C:\corpora\penntreebank\parsed\mrg\wsj" ©

>>> file pattern = r".*/wsj_.*\.mrg" @

>>> ptb = BracketParseCorpusReader(corpus_root, file pattern)

>>> ptb.fileids()

['00/wsj_0001.mrg', '00/wsj_0002.mrg', '00/wsj_0003.mrg', '00/wsj_0004.mrg', ...]

>>> len(ptb.sents())

49208
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>>> ptb.sents(fileids='20/wsj 2013.mrg")[19]
['The', '55-year-old', 'Mr.", 'Noriega', 'is', "n't", 'as', 'smooth', 'as', 'the',
'shah', 'of', 'Iran', '), 'as', 'well-born', 'as', 'Nicaragua', "s", 'Anastasio’,

'Somoza', ', 'as', 'imperial', 'as', 'Ferdinand', 'Marcos', 'of', 'the', 'Philippines’,
'or', 'as', 'bloody', 'as', 'Haiti', "s", 'Baby', Doc', 'Duvalier', '."]

22 FEEHESH

PATFE 1.3 TR T W A BA TR 2125 58 KA 1E B AR I H (18542 & mylist,
FregDist(mylist)sx v HAER RN IH MBS, AEIXH, JRATRE X — A0,

MBSO LS GOt T AERSE) I, ATl BLvH SRR )T R A
oA e IORE SCVFRAIWE I Z RII R et 2257 . fE L, FATTZH] NLTK (¥ Condit
ionalFreqDist Hyi KIS . PSRBT AR 7 IS, BEAIRMTAH A
[l “ 5 AE70 XA GATIRH L U . [ 2-4 H2: T AN A SR AP E IR 20 A1
B —ASRBESCR, AR EROR,

Condition: News Condition: Romance
the - 1| [the k-4 11
cute cute 1!
Monday H Monday |
could | could HH- HHE HE
will 11 will I

] 2-4. T ORGP ] LRI (BRI )

e mEfr

ISV SOW S RIS IR o SRR 43 A s B G B I ] DG IR
— AN, USRI — NP A O, AT BL 2 — MR P A @ .

>>> text = ['The', 'Fulton', 'County', 'Grand', 'Jury', 'said’, ...] ©

>>> pairs = [('news', 'The'), ('news', 'Fulton'), ('news', 'County'), ...] @

FEXT RS R, AP WERIATHE SO AL BEREAAT B, KT 15 oAt
CBREANSCAR— 441D F11,161,192 DFAE CRE— AN — AN .

B ECRIT

2.1, AR E AT IR RO 59 & P A R A0 A, I3
LA H0RIE . FreqDist() LL—/Mij it %4 %1\, ConditionalFreqDist()LL—/Mid
XTRERAE I HAN -

>>> from nltk.corpus import brown

>>> cfd = nltk.ConditionalFreqDist(

(genre, word)
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for genre in brown.categories()
for word in brown.words(categories=genre))
AT, R FEAETE . X TR R, IRA13 D 3ok i A
M@ LU SR SR X © .
>>> genre word = [(genre, word) @
for genre in ['news', 'tomance'] @
for word in brown.words(categories=genre)] @
>>> len(genre word)
170576
Rk, 76 FrARIE AT LAE 2. 55K genre_word a7 LB R & ('news ',
word)ORIER, TG LB 2 (‘romance’, word)@ .
>>> genre word[ 4]
[(‘mews', 'The'), ('news', 'Fulton'), ('news', 'County'), (‘news', 'Grand")] ©
>>> genre word[-4:]

\ mn

[(‘'romance', 'afraid'), (‘romance', 'not'), (‘romance', ""), ('romance’, '")] @

AR, FeAT 1Ay LU el i A1) 4 — > ConditionalFregDist, ¥ ¢ R 1idE — N2
#cfd o BRAEN R, AT LUMAZR BRIV A EO, HFNER W&o

>>> cfd = nltk.ConditionalFreqDist(genre word)

>>> cfd ©

<ConditionalFreqDist with 2 conditions>

>>> cfd.conditions()

['news', 'romance'] @

EFATIT XA G, BT AN — IR A

>>> cfd['news']

<FreqDist with 100554 outcomes>

>>> cfd['romance']

<FreqDist with 70022 outcomes>

>>> list(cfd['romance'])

['), "', 'the!, 'and', 'to', 'a, 'of, ", ™", 'was', 'T, 'in', 'he', 'had',

'?', 'her', 'that', 'it', 'his', 'she', 'with', 'you', 'for', 'at', 'He', 'on', 'him',
'said', '!', '--', 'be', 'as', "}, 'have', 'but, 'not', 'would', 'She', 'The', ...]
>>> cfd['romance']['could']

193

2t A B g AR

B T 25 PN B AS BL_E R AT AN BE 5 Sy W) iRk 2 4, ConditionalFreqDist it
L B T — S AR 7.

2-1 72 5T N AR = A 1 — AN S AR Sy A 2 i o 45 4F & 1] america BY, citizen
@, BeeE R THBOR AR E B IR B 8. SR T RN DR SO A ——l 1
865-Lincoln.txt—— I 4 MRS FEARMFL O KX BAUE A I 1865-Lincoln.txt 14
NG LL america TT3k 117 1: Americans— = E— LX) ("america’, '1865'").

>>> from nltk.corpus import inaugural

>>> cfd = nltk.ConditionalFreqDist(
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(target, fileid[:4]) ©
for fileid in inaugural.fileids()
for w in inaugural.words(fileid)
for target in ['america', 'citizen'] @
if w.lower().startswith(target))
2-2 R T AR AR ) A AR AT L IR o IX IR AR TR S 4
PR, B BRI TR KO BRI TR E S SO 2T S AR S TR - Latind”
CFRFgmis) s
>>> from nltk.corpus import udhr
>>> languages = ['Chickasaw’', 'English', 'German_Deutsch',
'Greenlandic_Inuktikut', 'Hungarian Magyar', 'Ibibio Efik']
>>> cfd = nltk.ConditionalFreqDist(
(lang, len(word)) ©
for lang in languages
for word in udhr.words(lang + '-Latinl"))
pIot()%D tabulate() ik, TATATLMEH conditions= parameter kit $45&
MR SR s . WURIATZNS e, Pra S Eor. FRE, JATATLMER samples= p
arameter SRR SR IREA . XAFAFEN R EEHE B — A AP A, AR5 R &
SATRIRE N, 22 BRI R R R o TR o XA FRATTRE 4 T 28 1 25 A AT AS 1) 2 2 e
Bt AT LA RIS 5 AR D T 10 NP AFRRTE S ) ST ik, Wk pros.
FA IR — N _EHe G — A Ik T % SO 9SO R 9 AN B> T 9 AN A RFKI A
1,638 1~
>>> cfd.tabulate(conditions=['English', 'German Deutsch'],
samples=range(10), cumulative=True)
0 1 2 3 4 5 6 7 8 9
English 0 185 525 883 997 1166 1283 1440 1558 1638
German_Deutsch 0 171 263 614 717 894 1013 1110 1213 1275

g BIMRR: b A BHTE R 5T R S5 SOk, S — R b B B A O L

BIREKHF. X145 days B2 WL, w'Monday', ...]. %

W &. 5 cfd.tabulate(samples=days )ik L6 ffy T . B kAL EE

S AU R FIRE . KT LAZER S0 2 3 conditions=['Monday’, ...]11J
W T o S A PR

R RECATE RS M CAAE AT KRR EZGRERIES, (&AW 55,
W, AT LA AR S5, . set([w.lower for w in t]), Z#&HT;
Fi5 A set(w.lower() for w in )2 RV . CEL PHRIES I 4.2 15« ARk gy Rk 0

i)

A5 P SO WA] A i B L S

AT AT LIAT FH 2 At A3 3 AT G — AN XOE R R R, 76 1.3 A 44D . bigrams ()i
B M NEHER, IR ST AN BRI R B R
>>> gent = [In', 'the', beginning', 'God', 'created', 'the', 'heaven',
'and', 'the', 'earth', ']
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>>> nltk.bigrams(sent)

[(In', 'the"), (‘the', 'beginning'), (‘beginning', 'God"), (‘God', 'created"),

(‘created’, 'the'), (the', 'heaven'), (‘heaven', 'and'), ('and', 'the"),

(‘the', 'earth'), (‘earth’, '.")]

FEG] 2-1 7, FATICEEA WE A — NG, ANl B AT R B & 5 S8 3] ) A5 A
5% generate_model ()& Ml LG PR A BOCA o S BATI XA p8 B, ATk
— AN i “living”) AERFATRIHILE N 7. K5, BEATERE, BATHMAZ & word (1124 i {H,
FOHTCE word S b RSO ATRE AR IRAT (REH max (). N IREEATER, AT IR
AR B RIAR Y B o TE R AR A A R AT DU BRSO ] SR SOAE OV AT 2 AR ER
R AR I My R AT I BEALGE R AN
By 2-7. PERERICAR: BEFEFER AT (G HI) SO i XK i, K5 Has— A B 5
AT VL R LG A7 A 1] REERTE 46 7 7] e [T ;P21 Jiving ) [H] 4% 0] BE 1Al A2 creamre; gene
rate_model() &£ & /X L5504 FIFE- 7 i BEHL 7 AR

def generate_model(cfdist, word, num=15):

for i in range(num):
print word,
word = cfdist[word].max()

text = nltk.corpus.genesis.words('english-kjv.txt")

bigrams = nltk.bigrams(text)

cfd = nltk.ConditionalFreqDist(bigrams) ©

>>> print cfd[living']

<FreqDist: 'creature': 7, 'thing": 4, 'substance": 2, '': 1, "": 1, 'soul: 1>

>>> generate_model(cfd, 'living')

living creature that he said , and the land of the land of the land

FAF BRI A — DXSVF 2 NLP AR5 #0A M R 454, 3R 2-4 45 T e Jrik.
K 2-4. NLTK I GAFIFE I X Uf I AR AL > TH G 25 PEA0 3 007 1 7 HH 7577201 2
1 7%

2N ik
cfdist= ConditionalFreqDist(pairs)  MACXS 8L H Q@ 5 I3 AR
cfdist.conditions() ¥ A4 T BEHE
cfdist[condition] A T A5 A
cfdist[condition][sample] AT 45 8 FEAS IR S 6
cfdist.tabulate() R EAEIER o) A i 2
cfdist.tabulate(samples, conditions) & & FEARISA: PR Hi5&
cfdist.plot() HEAT ISy A 2 ]
cfdist.plot(samples, conditions) FREFEARFNSAT BRI 22
cfdist] < cfdist2 DAEAAE cfdist] *HILIRELE A/ TAE efdist2 T HIILIX
#
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2.3 % %X F Python: KXTBEH

FIIAE, VRV HECAAE Python A B AUMRREAS T AFNEDH A T K ERAS . 1R AR
TN — AN 7 I8 e 45— AR, R 20 JF N o A8 FH 67 Sk SR U 1) FME 2 LA
a2 A HE, (B R AT, TATH IR EH AT LT SO
4281 Python PR,

R SCA it aR AR TR

Python A2 HL AR RERE HAR— SN dr ST R, M SCAG R SR B TR,
SRJA ik Python — XIS4T REMFE P2 S 4f . f#1] IDLE, fRATLGE “SCfF” ST I N8
kRN e, WA T — AT

print 'Monty Python'

WX BT /A7 S0, M4 24 monty.py . SRJE 1T “IaAT 7 S, FRsfriithan & . (3
ARG AR ST R 22888 ) IDLE % H 045 RV BOxAE

>>> RESTART

>>>

Monty Python

>>>

Rt af Ll A from monty import * , &R R RE R .

MIRAERS , AR AT DA 840 A8 B AR 4 B SCAS i #4500 ) AR IR A5 o A e 250t
PRI RREAT AT LU T (3, B ATAURS B Bk 2R R I RO . MK GF 2 5, ARl o) LLRE ACHD RS
WS SCA Gy CRBRITH >>>HLLLHRFD), R8T e . o BRe s IRA7 N ST XA Ak A
JE AT RN T o 30— A AN THEFI 2 5 AT A NS BE, TR R AT
{EH . py X4 545, lln: monty python.py.

B AT IBARRD 1) 7B > > >R ORI, MR IRATIE AR B SR

i &
i A0 H.o BEASRRF AT N, RN ZAE g BT A E A, WA,
f‘: BT Pz IR B HELE G 2% Iz AT el SRR AR g R R P I, 3R

s TR SO A DA VR AR ST g AN BT AN AT RS 2% o AR AT LA B s 48]

L 21 DAKRET . W, AN AR AT A Python $#&75 7. IXZ2AT
S Ay, AEIX BRI S 2o, IR Ak Eie, B 2-1 31X
FER BT AT 7 451 A #5mT LA httpy/www.nltk.org/ F % .

R

BBLARIEAE 38T 2830, 1K SOR S [/ MA I AT, R 10— R w5 206 45
SE [ A T AR B BT e B T BEAE AN S OZ AR g, — AN AR B USOR, I
YUSZDEE Rl SR 1A

bl TR SAT R AR A L, XS e — A BB & A AT A . — > RO
A AR, AT LI RRAE 55, R FRATLE 11 1R BT B AR . — A e Bl e SOk
T SRk BN AE Rz LU N, IR BT RE &k e B, AR rIRIBIME. A 8
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KBt def hnek B4 UL R IAT NS HORE SN REG B PR R AR . X BRI
511 TR B CREERR R IRA T IR 12 5 import iffg ).
>>> from _ future  import division
>>> def lexical diversity(text):
return len(text) / len(set(text))
FATER S B 7 return 2o s 8 ot i A= e . AEIX A1, BREUIT B AL
& return A g NS AN SO E L, A ZATAD IR FER . AT S B AL R
M text 4 my_text_data, vEREXHEAMEE R R
>>> def lexical diversity(my_text data):
word_count = len(my_text data)
vocab_size = len(set(my_text data))
diversity _score = word _count / vocab_size
return diversity_score
TR, TATOATEREAN RO T —Le AR . XS0 R R, A AETE s Ak
il IRAEFRAT O &0 L—AN 4 0 lexical_diversity (%, 1B H5E B AL AATA]
By D R D BT A S AT
IR B2 Fr 735, S2Bm 8 AN ] 5 1) B BOR AL B SR R HGR] o 1) 2-2 PR eR
# plural() ez i, P NEEEA, BRI R IEMK . (GRAITHAE 4.4 57
Hh DL AR RS IR e XA BR )
i 2-2. 4 Python FREL: XN PRI A AT ] 50 2 i 1) B EE (. KT def (define)
Jii IHTHRA R ECHI Z 7 AR 2 G a3 5 WIS ER— 1B 5 BREUR 2 Gt Cid e el
BRI i A BT REEC, AR X Tl AT A BE s B 201 -2 RIX AN ] Ly G50 IR EATTIFS 00 Zes o
def plural(word):
if word.endswith('y"):
return word[:-1] + 'ies'
elif word[-1]in 'sx' or word[-2:] in ['sh', 'ch"]:
return word + 'es'
elif word.endswith('an’):
return word[:-2] +'en’
else:
return word + 's'
>>> plural('fairy')
'fairies'
>>> plural('woman')
'women'
endswith() B E S — DN AR RS —i i Car: ) 2-2 1 word) . ZH I
BRI AV ST, —An, SRIGER R AR o 3K 6 o 08 WP O

B

Bt N TR HERS , UK 2 R BLUR B T KRN IS AL B R B, 25 RRAME 14T
EATNERE RN RHRE o AN ST PR35 1A R AR A 1) e PR B A 2 Qi RAR
REFCAR I 55 B B RMCEAE — S H Ay, i HL U5 1) DL E SO R BN b A, AR o
ISV
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FUHENX — 5L, WERR R B RAF 2] — A 3CfF - textproc.py. BLAE, ARWT AT )
T ST NG 0 R P R

>>> from textproc import plural

>>> plural('wish')

wishes

>>> plural('fan")

fen

BAR, BATR R B E] BARAEA R, Py fan R EUZ fans. A5 EHTHAIZAN B
EHHTCA, FRATTAT LT B G AT ) o BRI, AEAT AR IR FRATT ) SRR O — AN RAR,
NS AT AL T AN RRCAS R R 4

FE—ANSCAF P AR BRI R HUE SRR A R 4 — 4> Python #RER (module) . FHOGHIHLT
FE MM (package) o AEBRATWITERLZE ) NLTK ACH A — M, b B FlAN [ ) T
BHERACHE RS M. NLTK A 2 mmgEs, AR — B (ibrary).

HR!

ﬁ WEARPRIEAE R MU S 220K H O Python AURS ST, — EANELHGSC
PR 44 0 nltk.py: IXATRESSAE A 545 “FER"NLTK 4. 24 Python 3
BB, ESE AT H ok (PR,

2.4 RHFER

o) M B ] M R YA AN IR R R DL R — AR OAE AR S, e TR P R
SCEFM AT o T B BRI 8 T S0AS, W E LSRR B N AR - Bl R IERATE
T —AA my_text, SX)5 vocab = sorted(set(my_text))d 7. my_text fririL#«,
[f]iF word_freq = FregDist(my_text) il e A &A1 (4% . vocab 1 word_freq
HR A T B IR . FIRE, nFRATIAE 11 BRI, W R S AR AL T e TE A
ERE R, nTREAEgn SR S A H o B 2-5 FR TR AR SRR HEARTE . — AN HE R
H (R4 LIRS, Bl iR me e BN R P HE S AH R AR R
&R -

Headword,

or lemma Sense definition,

y orgloss

saw, [verb], past tense of see.
Homonyms
saw, [noun], cutting instrument.
—
Part of speech, or lexical category
Lexical entry
[ 25, iAMARE: BAES IR A (ESEIGA) B, AR
T S R B TSRO & AT o S R I S U AR A
PRI IR S AR A A o FEAY, AT A NLTK L S 7.
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TSR BRI

NLTK 45— 28U AL S5 1y A0 TR o a7 1E R 2 Unix 1 (1) /usr/dict/words 3C
PF, e — PSR A AL o FATAT LU &2k T HSCATE B A8 B 5 5 R i il L
g 2-3 Fior.

0] 2-3. JLIESCA: MEFESF T DA T2 S8 IR T A7 0 B AT 1 il /L5 2 o H B oG
F, HE F PP R .
def unusual words(text):
text_vocab = set(w.lower() for win text if w.isalpha())
english_vocab = set(w.lower() for w in nltk.corpus.words.words())
unusual = text_vocab.difference(english_vocab)
return sorted(unusual)

>>>unusual words(nltk.corpus.gutenberg.words('austen-sense.txt'))

['abbeyland', 'abhorrence', 'abominably’, 'abridgement', 'accordant', 'accustomary’,

'adieus', 'affability', 'affectedly’, 'aggrandizement', 'alighted', 'allenham’,

'amiably', 'annamaria’, 'annuities', 'apologising', 'arbour’, 'archness, ...]

>>>unusual words(nltk.corpus.nps_chat.words())

['aaaaaaaaaaaaaaaaa’, 'aaahhhh', 'abou', 'abourted', 'abs', 'ack’, 'acros’,

'actualy’, 'adduser’, 'addy', 'adoted', 'adreniline’, 'a¢', 'afe', 'affari, 'afk’,

'agaibn', 'agurlwithbigguns', 'ahah', 'ahahah’, 'ahahh’, 'ahahha’, 'ahem', 'ahh', ...]

A —AMERRERE, s IR m AR, W the, to, FRATHRENE—D Mtz
(R ER2 S Ao (WD NSV = L B O/ 0 B U I A W i = e e/ i I S T W AR R U P
AR R A

>>> from nltk.corpus import stopwords

>>> stopwords.words('english')

['a', "a's", 'able', 'about', 'above', 'according', 'accordingly’, 'across',

'actually’, 'after’, 'afterwards', 'again', 'against’, "ain't", 'all’, 'allow’,

'allows', 'almost', 'alone', 'along', 'already’, 'also', 'although’, 'always', ...]

AR FATE AR HCR T SO B E 15 LR 913 AR ] (4 B

>>> def content_fraction(text):

stopwords = nltk.corpus.stopwords.words(‘english")
content = [w for win text if w.lower() not in stopwords]
return len(content) / len(text)

>>> content_fraction(nltk.corpus.reuters.words())

0.65997695393285261

PRl AEf R B, BT SOAT =02 — i . TEVE R, A REE A
PR AN RIS B0 R, A FH ] S B YR i SCASTE BHIK Y 25

E | G| I | Howmanywordsof four letters or mare can you make from those
shown here? Each letter may be used once per word. Each word
V I R | V | mustcontain the center letter and there must be at least one nine-letter

word. No plurals ending in "s"; no foreign words; no proper names.
O N|L| 2 words, good; 32 words, very good; 42 words, excellamt.
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W 2-6. — N FEEFAEE: E HIBEHLEFERT T B R RIS i, LA S TR 7 EEA i o
XA < H AR PRI X B i) 7P EHRREA e 2 1> 4 TR
HZ TR 2 FFAFREAEREN A R BEB R o BFI A A5 0[] B 7 B H AR A
A9 FE ] WA RELL “s” GifE: BAIKI; BALES . REALHE 21 il pli
Uy 24N, REFT; 42 A, CHERAE

—ANENEAZS R 2-6 X RER R B R AR AT . FRATHIRE i A A, )
TR ERSTE M. ARSI T RO A ERFIOZRE LK (X R HAT
HAEE 6 el 6 ML PRI . AR E M 7 BHLE ik )y %€, Jeie 2R
A RE I TP GX Iy R v) IXFERIR AR T 0. FreqDist HWEHE® SVFRAT
R A BEAS  BEE AL 1] R I A5 /N B A T A N AR 7 BEE D) 1 R F A4

>>> puzzle letters = nltk.FreqDist('egivrvonl')

>>> obligatory = 'r'

>>> wordlist = nltk.corpus.words.words()

>>> [w for w in wordlist if len(w) >= 6 O

and obligatory in w @
and nltk.FregDist(w) <= puzzle letters] @

['glover', 'gorlin', 'govern', 'grovel, 'ignore', 'involver', 'lienor',

'linger', 'longer', 'lovering', 'noiler', 'overling', 'region', 'renvoi,

'revolving', 'ringle', 'roving', 'violer', 'virole']

T MNANEHR R RV, A HE 8000 ML MER /3 KN4 T YRR L PEI 44 747
fifi 2 S o LEFRATTHR S ]IS R LA PN SCA o 0 44 5 B S R A ) 42 77

>>> names = nltk.corpus.names

>>> names.fileids()

['female.txt', 'male.txt']

>>> male names = names.words('male.txt")

>>> female names = names.words(‘female.txt')

>>> [w for w in male names if w in female names]

['Abbey', 'Abbie', 'Abby', 'Addie', 'Adrian', 'Adrien', 'Ajay', 'Alex', 'Alexis',

'Alfie', 'Ali', 'Alix', 'Allie’, 'Allyn', 'Andie', 'Andrea’, 'Andy’, 'Angel’,

'Angie', 'Ariel', 'Ashley’, 'Aubrey', 'Augustine', 'Austin’, 'Averil', ...]

IEIRFEAFNIER], LA 7BE a S5 R TIL TR Lk AT IZER] 2-7 HE X —
RPLUE e e R, e R I ARE A AR . T E A name[-1]5E name Hid)G
— AR

>>> cfd = nltk.ConditionalFreqDist(

(fileid, namel[-1])

for fileid in names.fileids()

for name in names.words(fileid))

>>> cfd.plot()
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1800

— female.txt
1600k — male.txt |

1400 1

1200f 1

1000

Counts

a00

600

400

200 1

IR T T EE T
Samples
K] 2-7. FMFIFE AT MBS BRI LS TS e T KZH L a, e B, i 45 eI 4
FAELNE: Llh fl G5B BRI LMERIFEZ: Bl o, ry s Fle 5581 7] GEAE 1 .

R R S

R R BSOS AR (B TR, FERE AT A AN e
Jie NLTK H 045 56 [H 964 () CMU & il i, 802 il & 6 s A A T e v il
>>> entries = nltk.corpus.cmudict.entries()
>>> len(entries)
127012
>>> for entry in entries[39943:39951]:
print entry

(fir', ['F, "ERI1'])

(fire', ['F', 'AY1', 'ER0'])

(‘fire', ['F', 'AY1', 'R'])

('firearm’, ['F', 'AY1', 'ERO', 'AA2', 'R', 'M'])

('firearm’, ['F, 'AY1', 'R', 'AA2', 'R, 'M'])

('firearms’', ['F', 'AY1', 'ERQ', 'AA2', 'R', 'M', 'Z'])

('firearms’, ['F', 'AY1', 'R', 'AA2', 'R', 'M', 'Z'])

(‘fireball', ['F', 'AY1', 'ERO', 'B, 'AO2', 'L'])

X RE—AN],  IXAN 1A TR YR T AR ——AN R B 75 2 AN ) R AR 2 —— N Al 25
WA fire HFAKE GEEDGET): 57 F AYL R BRETT F AYL ERO. CMU K
WL AT S 2 M Arpabet K1V, B2 401515 2% httpy/en.wikipedia.org/wiki/Arpabet .

BN H PR A, FRATTAT LU — AN 24 1 for B AR — N — AN AL FRIX £E . FRAT
#AE for entry in entries:, T2 HPANEE Y word Fil pron ¥ entry® . IL7E,
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BRGE LRI, word #r B s H S — oy, pron o fi 4 H IS 870
>>> for word, pron in entries: @
if len(pron) == 3. @
phl, ph2, ph3 = pron ®
if phl == 'P' and ph3 == 'T"
print word, ph2,

pait EY1 pat AEl1 pate EY1 patt AEl peart ER1 peat IY1 peet IY1 peete IY] pert ERI

pet EH1 pete IY1 pett EH1 piet IY1 piette IY1 pit IH1 pitt IHI pot AA1 pote OWI1

pott AA1 pout AW1 puett UW1 purt ER1 put UHI putt AHI

T AR e A PO R S A E R A H @, WA AR, UK pron 1)
WAL =B R phl, ph2 fl ph3. iEE RS DIEEME AR ELIFAZ
o

X U [RJRE A for W) B 55— M, IR IRAE I RO BE R HE 3 . IR PP 4R 3 I A7 K
B4 e nicks AHLAOIRIE . AR AT ASEHT e T 2k 20 110

>>> gyllable = ['N', 'IH0', 'K, 'S']

>>> [word for word, pron in entries if pron[-4:] == syllable]

["atlantic's", 'audiotronics', 'avionics', 'beatniks', 'calisthenics', 'centronics',

'chetniks', "clinic's", 'clinics', 'conics', 'cynics', 'diasonics', "dominic's",

A\l n Al n

'ebonics', 'electronics’, "electronics"™, 'endotronics', "endotronics™, 'enix', ...]

TR, AILF RS —/ N nics, niks, nix 4 ntic's JI— T t, WA
atlantic's. 1HIRATKRE R A — L & 5 BE 2 HAVLEC . ARAT LR S5 — T 611~ 1)
g, JHRREEAT R i SE B 2

>>> [w for w, pron in entries if pron[-1] == 'M' and w[-1] == 'n]

['autumn', 'column’, 'condemn’, 'damn’, 'goddamn’, 'hymn', 'solemn']

>>> gsorted(set(w[:2] for w, pron in entries if pron[0] == 'N' and w[0] != 'n"))

['gn', 'kn', 'mn', 'pn']

BRI TR LR, KEFQREERO). EWRATRRE AT, i)
S A BSORIRIUE 80T SRR ETHRTRIN T, HR LA T B i

>>> def stress(pron):

return [char for phone in pron for char in phone if charisdigit()]

>>> [w for w, pron in entries if stress(pron) == ['0', '1', '0', '2', '0']]

['abbreviated', 'abbreviating', 'accelerated’, 'accelerating', 'accelerator’,

'accentuated’, 'accentuating', 'accommodated', 'accommodating', 'accommodative’,

'accumulated', 'accumulating', 'accumulative', 'accumulator', 'accumulators’, ...]

>>> [w for w, pron in entries if stress(pron) == ['0', '2', '0', '1', '01]

['abbreviation', 'abbreviations', 'abomination’', 'abortifacient', 'abortifacients’,

'academicians', 'accommodation', 'accommodations', 'accreditation', 'accreditations',

'accumulation’, 'accumulations’, 'acetylcholine', 'acetylcholine', 'adjudication’, ...]

RBAE PRI Z A AT BATHI ™ B € X ps KL stress() T — A
FAFRVBERAERL, A DXUZRENI . IXHEAAER, S THES
TR HE S IS5, VR TT A2 AR B 1 SR BT B 32

kg
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FRATTA] LIAE T 5 A A0 o3 A R 3 B FATHR Bl A e N2 BRAE 5 o 7RI HL, FRATTHR 3 T
A p IR =5FW, IHHZBEANIE RGN EFE RO,

>>> p3 = [(pron[0]+'-'+pron[2], word) ©

for (word, pron) in entries

if pron[0] == 'P' and len(pron) == 3] @
>>> cfd = nltk.ConditionalFreqDist(p3)
>>> for template in cfd.conditions():

if len(cfd[template]) > 10:
words = cfd[template].keys()

wordlist Join(words)

print template, wordlist[:70] + "..."

P-CH perch puche poche peach petsche poach pietsch putsch pautsch piche pet...
P-K pik peek pic pique paque polk perc poke perk pac pock poch purk pak pa...
P-L pil poehl pille pehl pol pall pohl pahl paul perl pale paille perle po...

P-N paine payne pon pain pin pawn pinn pun pine paign pen pyne pane penn p...

P-P pap paap pipp paup pape pup pep poop pop pipe paape popp pip peep pope...

P-R paar poor par poore pear pare pour peer pore parr por pair porr pier...

P-S pearse piece posts pasts peace perce pos pers pace puss pesce pass pur...

P-T pot puett pit pete putt pat purt pet peart pott pett pait pert pote pa...

P-Z pays p.s pao's pais paws p.'s pas pez paz pei's pose poise peas paiz p...

FRATTAT DL 3 o Ry s IR ), AN e B AN . JRATTRE A T Python 415]
WHHR A, A6 5.3 TRATK RGN 20 W R i 4 7 R — M S 165
PR (Bltn: i fire) KA MO.

>>> prondict = nltk.corpus.cmudict.dict()

>>> prondict['fire'] @

[['F', 'AY1', 'ERO"], ['F, 'AYI', 'R']]

>>> prondict['blog'] @

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

KeyError: 'blog'

>>> prondict['blog'] = [['B', 'L, 'AA1", 'G']] ®

>>> prondict['blog']

[['B', 'L, 'AA1", 'G']]

IR TRATRE E LD KT, M KeyError, X5TA M —
ALK HIRE R R 5 — AR I 24— IndexError /228U . 17 blog 7E & &5 i diL i 44,
BT AFRAT TR B AT B L RAS F) ] SR A i 2, D IXANSGBE P 0 lie—ME® (GX0 NLTK kLA
WA T XAV R, blog KARZ D .

FRATTAT LA A ] 1] LR PR A BESCAS, e S s AT S e g M Can D,
SE WSS SO RN o 9100 T 1R SCAS 3 35 R R A ] it rp B RSO R RN

>>> text = ['natural’, 'language', 'processing']

>>> [ph for w in text for ph in prondict[w][0]]

['N', 'AE1", 'CH, 'ER(', 'AHO', 'L, 'L', 'AE1', 'NG', 'G', 'W', 'AH0', 'JH',

'P', 'R, 'AA1", 'S, 'EHO', 'S, 'THO', 'NG']
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BB HR

Sl ST 517 L B NLTK (5 7 F7 i OB IR (Swa

desh wordlists), JLFIE S 2y 200 N R 2R . 15 S FRIRFHEH 1S0639 X7 BEL

N

>>> from nltk.corpus import swadesh

>>> swadesh.fileids()

['be', 'bg', 'bs', 'ca', 'cs!, 'cu', 'de', 'en', 'es', 'fi', 'hr', 'it', 'la’, 'mk],

'nl', 'pl, 'pt, 'ro', 'ru, 'sk', 'sl', 'st', 'sw', 'uk']

>>> gwadesh.words('en')

['T, 'you (singular), thou', 'he', 'we', 'you (plural)', 'they', 'this', 'that,
'here', 'there', 'who', 'what', 'where', 'when', 'how', 'not!, 'all', 'many', 'some’,
'few', 'other’, 'one', 'two!, 'three', 'four', 'five', 'big', 'long', 'wide', ...]
FATA LA 7 entries () 7k RE — MBS REROK U In) 215 5 T I R . S
FRATTAT DA B A 0 ple— AN 7 B B CRRAT TR A 5.3 1927 31 dict () R £ o
>>> fr2en = swadesh.entries(['fi", 'en'])

>>> fr2en

[(e', 'T"), (‘tu, vous', 'you (singular), thou'), ('il', 'he"), ...]

>>> translate = dict(fr2en)

>>> translate['chien']

'dog’

>>> translate['jeter']

'throw'

I HABYETE S FA T AR FA AN 5 A% S 0 A7 o i FRATTEH] dict()

PR AT - S TR AT Y PR V- AR LA e — Tl e, SR I S8 T ) RS 0T B A1

oA )R 9 1) i
>>> de2en = swadesh.entries(['de', 'en']) # German-English
>>> es2en = swadesh.entries(['es', 'en']) # Spanish-English

>>> translate.update(dict(de2en))
>>> translate.update(dict(es2en))
>>> translate['Hund']
'dog’
>>> translate['perro']
'dog’
PATTAT AL H /R BB AL ] T B AN [A] «
>>> languages = ['en', 'de', 'nl, 'es', 'fr’, 'pt!, 'la']
>>> for i in [139, 140, 141, 142]:
print swadesh.entries(languages)[i]

('say', 'sagen', 'zeggen', 'decir', 'dire', 'dizer', 'dicere')

('sing', 'singen', 'zingen', 'cantar', 'chanter', 'cantar', 'canere')

('play', 'spielen’, 'spelen', 'jugar', 'jouer', 'jogar, brincar', 'ludere')
('float', 'schweben', 'zweven', 'flotar', 'flotter', 'flutuar, boiar', 'fluctuare')
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HJC T E: Toolbox fl Shoebox

A RESRIUAT BT 5 SO ORAS B4R 1) T A2 Toolbox CTLHAfD,  LART AU Shoebox
CEEAED, RO E SRS R Al T8 5 XM IHE & . Toolbox 1 LA 9% M http://w
ww.sil.org/computing/toolbox/ I % .

—> Toolbox SAFH—A KL HIMAESHM, HhfA%HE B2 AF B4,
RZH 7 Bl vl 16 i s 521, SR RAE IX MRV B AN BEAE D — AN B 13k kA
H,

TR AP REFE (Rotokas) MR, TATHER —4H, 1 kaa FIEEZE to
gag:

>>> from nltk.corpus import toolbox

>>> toolbox.entries('rotokas.dic’)

[(‘kaa', [('ps’, 'V'), ('pt, 'A"), (‘'ge’, 'gag), ('tkp', 'nek i pas'),

("desv', 'true'), ('vx', '1'), ('sc', '7??"), (‘dt,, '29/0ct/2005"),

('ex', 'Apoka ira kaaroi aioa-ia reoreopaoro.’),

('xp', 'Kaikai i pas long nek bilong Apoka bikos em i kaikai na toktok."),

('xe', 'Apoka is gagging from food while talking.")]), ...]

& HASE— R A E -, w('ps', 'V'), Foid ke V'@hia), (‘'ge', 'gag')&r
PR gag's A 3 ANECN A A DR R NIE ) AR B AR T ST
o

Toolbox SCAFRATL I K 2 FATAEIMY BARME S 47 A ] €« XML $2 4t 1 —FfosAy s i)
Ty ACRAE PX AR TE R, FATRAES 11 T[] SX A 328

—'f ' G ARRRE S BT B L AT T4 R 5 B — B S o 1X A
f:\ PEYE i Stuart Robinson T k4 NLTK. PHERFEHELUNE 12 ME % (JHk
. a o i > N N
. XL TE 4. TS

http://en.wikipedia.org/wiki/Rotokas language

2.5 WordNet

WordNet /2 [I1] 1] 75 AT ], RS A g, ARG F R4 . NLTK 4
FEHE WordNet, JLA 155,287 /Ml Fl 117,659 ANa) ia B S . A1 LLT- 3k [5] SR A e
7E WordNet H @ife] 1y ] FF- 46

BXER XA

Z BN (1a). WA automobile & #45( 1a)H (174 motorcar, AFfk(1b), T F K&
BLTPARFFAZ
(1) a.Benzis credited with the invention of the motorcar.
b. Benz is credited with the invention of the automobile.
BRIk ) - o B A B e 3 R AN AR, FRATT AT LAAG HE 4518 : motorcar F1 automobile 44 AH
[ SCRPE A 2RI G . 78 WordNet [ Bl R, FAl1n] AR ZRIX L]

>>> from nltk.corpus import wordnet as wn
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http://en.wikipedia.org/wiki/Rotokas_language

>>> wn.synsets(‘motorcar')

[Synset('car.n.01")]

A1, motorcar RAA—ANRERIS X, e o car.n.01, car MEE—N A1 & L.
carn.01 #iFK A synset 5k “FSCREE”, = CHIFIRE (B “Id4%") FIES:

>>>wn.synset('carn.01").lemma_names

['car!, 'auto', 'automobile', 'machine', 'motorcar']

[] SCir A rf B REAS ) T LA 28055 3, Bl s car AT RE R KR . — D IT i ks
JH o AR FRATT IR IZA ] SCIA A A 3 Sk 35t e i T B0 — AN i SO R[] Sl et A — 2 —
FRCH) 5 SCRHB) 1) 2

>>>wn.synset('car.n.01").definition

'a motor vehicle with four wheels; usually propelled by an internal combustion engine'

>>>wn.synset('carn.01").examples

['he needs a car to get to work']

BARE BN T AR SCASE AR, (A S 4 B AE A0 JRA T R fy S
o T HERE X, AR XL b33 4 car.n.01.automobile, car.n.01.motorcar 4.
TPl [F) SCIA] A 3w AR C R AR e FRATTT LA B4 52 [ SRR BT A 1A 4 ©, B dRAEE 1
W@, 32— RN A A, i m] ISR — AN 5“4 7 @:

>>>wn.synset('car.n.01").lemmas @

[Lemma('car.n.01.car'),Lemma('car.n.01.auto"),Lemma('car.n.01.automobile"),

Lemma('car.n.01.machine'), Lemma('car.n.01.motorcar")]

>>>wn.lemma('carn.01.automobile') @

Lemma('car.n.01.automobile')

>>>wn.lemma('car.n.01.automobile').synset @

Synset('car.n.01")

>>>wn.lemma('car.n.01.automobile').name @

'automobile'

55 1] automobile Fl motorcar X £ 2 LA 1) AT — AN SCIREE I RIANE], 1] car A& &R
(7, A AR S 4

>>>wn.synsets('car')

[Synset('car.n.01"), Synset('car.n.02"), Synset('car.n.03"), Synset('car.n.04"),

Synset('cable_carn.01")]

>>> for synset in wn.synsets('car'):

... print synset.lemma_names

['car', 'auto', 'automobile', 'machine’, 'motorcar’]
['car', 'railcar', 'railway_car', 'railroad_car']
['car', 'gondola']
['car’, 'elevator_car']
['cable car','car']
TR, FATRT LA 0 77 235 0 B A7 LR car (1] 5%
>>>wn.lemmas('car’)
[Lemma('car.n.01.car'), Lemma('car.n.02.car'), Lemma('car.n.03.car"),

Lemma('car.n.04.car'), Lemma('cable car.n.0l.car")]
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P SRBMR: i dishd MRASAREINORTA A . IS, 4 WordNet TN T
g R AR R

WordNet ]2 R4

WordNet [ 7] SCIRIAERT B TG LS, EAIHFAS SR A0 B S5 il . XS A
JEREH A IR RTE . SRS ARk, sk, RIS, il XA oA —
ZRRFSGAS. b, e ahZ A ORI I E SR R R 2 . [ 2-8 i

IR AR R IR NG
\

maotorcar

( compact ) (gnsguufer)

K] 2-8. WordNer P& )ZR B FFAN T3 R D —Ar] ] B, 24 2o EA7 ]/ F A7 &, Bl
ERBESS MBS R

WordNet fff /EMES 2 AW 2 5y o Bl : — N BEFE XN, BATTrT LU 21
RN (BB MiS—FALA.

>>> motorcar = wn.synset('car.n.01’)

hateh-back

>>> types_of motorcar = motorcar.hyponyms()

>>> types_of motorcar[26]

Synset('ambulance.n.01")

>>> sorted([lemma.name for synset in types of motorcar for lemma in synsetlemmas])
['Model T', 'S.U.V., 'SUV', 'Stanley_Steamer', 'ambulance', 'beach_waggon',
'beach_wagon', 'bus', 'cab’, 'compact, 'compact car', 'convertible',

'coupe', 'cruiser’, 'electric', 'electric_automobile', 'electric_car',

'estate_car', 'gas_guzzler', 'hack’, 'hardtop', 'hatchback', 'heap',
'horseless_carriage', 'hot-rod', 'hot rod', 'jalopy', 'jeep', 'landrover',

'limo', 'limousine', 'loaner', 'minicar', 'minivan’, 'pace car', 'patrol car',
'phaeton’', 'police car', 'police_cruiser', 'prowl car', 'race car', 'racer’,
'racing_car', 'roadster', 'runabout’, 'saloon', 'secondhand car', 'sedan’,
'sport_car', 'sport_utility', 'sport utility vehicle', 'sports_car', 'squad car’,
'station_waggon', 'station_wagon', 'stock car', 'subcompact, 'subcompact car',
'taxi, 'taxicab', 'tourer, 'touring car', 'two-seater', 'used-car’, 'waggon',
'wagon']

FATIAR AT LA D i) A R SR IR o A 2T 2 Ak AR, DR A Tl BLASRAE
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—ANPLER5r2 . carn. 01 5 entity.n.01 Z [0 P4 #4%, B4 wheeled_vehicle.n.
01 A LA RN 24 AR 25 4 o
>>> motorcarhypernyms()
[Synset('motor_vehicle.n.01")]
>>> paths = motorcar.hypernym_paths()
>>> len(paths)
2
>>> [synsetname for synset in paths[0]]
['entity.n.01', 'physical entity.n.01', 'object.n.01', 'whole.n.02', 'artifact.n.01",
'instrumentality.n.03', 'container.n.01', 'wheeled vehicle.n.01',
'self-propelled_vehicle.n.01', 'motor_vehicle.n.01', 'car.n.01']
>>> [synset.name for synset in paths[1]]
['entity.n.01', 'physical entity.n.01', 'object.n.01', 'whole.n.02', 'artifact.n.01',
'instrumentality.n.03', 'conveyance.n.03', 'vehicle.n.01', 'wheeled vehicle.n.01',
'self-propelled_vehicle.n.01', 'motor_vehicle.n.01', 'car.n.01']
AT LU A R 07 A5 28— i AL (AR A7) ) SCiaj 4k
>>> motorcar.root_hypernyms()
[Synset('entity.n.01")]

!':‘T‘; | BRI 2IANLTK A HE & B AL WordNet il 4% : nltk.app.wordnet().
- a W AL S AL 2 B, IR WordNet [¥12 K451 .
0

FEZ NGNS S

AR A R D TRIERRR, B BT R R Z MG R . XA K AREN LA
“E—AN" K. WordNet W46 5y — AT 77 208 AL B AT e GRAy) sl
EANEE PRV (B . Bl — BRI R IO T, RS JX LR par
t_meronyms(). — A SR R O RAM 4Lk, B substance_meronyms().
WARBIESIE T — 2 #M, Bl member_holonyms():

>>> wn.synset('tree.n.01").part meronyms()

[Synset('burl.n.02"), Synset('crown.n.07"), Synset('stump.n.01"),

Synset('trunk.n.01'), Synset('limb.n.02")]

>>> wn.synset('tree.n.01").substance_meronyms()

[Synset('heartwood.n.01"), Synset('sapwood.n.01")]

>>> wn.synset('tree.n.01").member_holonyms()

[Synset('forest.n.01")]

KEGT LR Z ABIRMIARYE, % AA LA DI R E LN mint. JAT7T AH
#| mint.n.04 /& mint.n.02 [¥J—B4>, &4 mint.n.05 M# .

>>> for synset in wn.synsets('mint', wn.NOUN):

print synset.name + ', synset.definition

batch.n.02: (often followed by ‘of') a large number or amount or extent
mint.n.02: any north temperate plant of the genus Mentha with aromatic leaves and

small mauve flowers
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mint.n.03: any member of the mint family of plants

mint.n.04: the leaves of a mint plant used fresh or candied

mint.n.05: a candy that is flavored with a mint oil

mint.n.06: a plant where money is coined by authority of the government

>>> wn.synset('mint.n.04").part_holonyms()

[Synset('mint.n.02")]

>>> wn.synset('mint.n.04").substance holonyms()

[Synset('mint.n.05")]

i) 2 A KR Bln: ERASEORRRIRsIE, B bUE RERRA M. —1E3)
A A

>>> wn.synset('walk.v.01").entailments()

[Synset('step.v.01")]

>>> wn.synset('eat.v.01").entailments()

[Synset('swallow.v.01"), Synset('chew.v.01")]

>>> wn.synset('tease.v.03").entailments()

[Synset('arouse.v.07'), Synset('disappoint.v.01")]

WA LR, W RO

>>> wn.lemma('supply.n.02.supply").antonyms()

[Lemma('demand.n.02.demand")]

>>> wn.lemma('rush.v.01.rush').antonyms()

[Lemma('linger.v.04.linger")]

>>> wn.lemma('horizontal.a.01.horizontal").antonyms()

[Lemma('vertical.a.01.vertical'), Lemma('inclined.a.02.inclined")]

>>> wn.lemma('staccato.r.01.staccato').antonyms()

[Lemma('legato.r.01.legato")]

PRAT ST dir() 27 17 0% AR S 4k e CRILE k. Fln: 22K dir(wn.sy
nset(‘harmony.n.02").

BB

T C L 2 [A) A He 2 1816 )l AR IR OR R M 4 o 58— MR SR 4R, JRATTmr bl
JJ7 WordNet 2% R A H ARG & U A S B . FEMRLETR] 2 i S, MR GICASES
FEHAEM, AR A BRI E—B 00—l aT AS RS 63 HAR Rl i ——
Ui SEEHF 1 SO .

(AR AN F] SR AR — e A AL R AR B — MR _E AL, 40 entity.n.
01 JERFBF— MR R SR rTREAT— Le 3L RN _EAL (LI 2-8) 0 AR PN SC
I — AR BAR ) B 7 ——fE AR R IR G AL TR 1 B A ——E AT
EHFEVIIEER .

>>> right = wn.synset('right whale.n.01")

>>> orca = wn.synset('orca.n.01")

>>> minke = wn.synset('minke whale.n.01")
>>> tortoise = wn.synset('tortoise.n.01")
>>> novel = wn.synset('novel.n.01")

>>> right.lowest_common_hypernyms(minke)
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[Synset('baleen_whale.n.01")]

>>> right.lowest_common_hypernyms(orca)

[Synset('whale.n.02")]

>>> right.lowest common_hypernyms(tortoise)

[Synset('vertebrate.n.01")]

>>> right.lowest common_hypernyms(novel)

[Synset('entity.n.01")]

LR, FAE, SRR BAAT CRECE R ), FHESIY R B — K, sk
SEATIM G FRATRT DU A P A ] SOl iR B2 AR A — PR A & -

>>> wn.synset('baleen_whale.n.01").min_depth()

14

>>> wn.synset('whale.n.02").min_depth()

13

>>> wn.synset('vertebrate.n.01').min_depth()

8

>>> wn.synset('entity.n.01").min_depth()

0

WordNet [A] SR AR A& L5 SCT R BB BE R AR A% . fldn: path_similari
tyassigns &k T A 1] 2 R G5 R R BB R 2 TR) ) e B AR AE 0-1 YE I 4T 4> (Y
BB AR IR -1 7] SRS B S EEBCK R P 1o BB IR . B
Nt T S DA RN BT ARG BE SOFANKR, S IRAT TR A v S T
B B AE AP e 2 9D

>>> right.path_similarity(minke)

0.25

>>> right.path_similarity(orca)

0.16666666666666666

>>> right.path_similarity(tortoise)

0.076923076923076927

>>> right.path_similarity(novel)

0.043478260869565216

A B IR R JRT L help(wn) 363 £ 45 . NLT
‘ 4. KB VerbNet, —ANEB:F] WordNet {12 1132 U 45 K i .

(150
2.6 /&

® UAERHER A KBERISOR IS . NLTK W5 T2 1ERE, Qe A B RHE
nltk.corpus.brown,

® A ULSCATE R R, Bl SO RS A IR R 2 R B
=

H.o

® AR AT MRS RS, BN — DA A e T LU T
k85 A B SR R R

® ITHUILZ I Python F2/3 NAXAE I SCA G A8 KN, RAE N .py GBI SCHE, FHAE
mport i)k i i .
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®  Python REARVFIRIG— Bk @ ARSI S — AN 2 FHEREK, SR )5 A X L CRD AL
EZLN/ SN EZ R @8

® —ULRLIFN “ONE” IRRELS — AU RIR TR, BAME IR G AARRER— A RUR A R
TR S, i x.funct(y)si# word.isalpha() .

® TR F| LT AR v ({5 B, W LATE Pyhon AT H AR AR N help(v) k30X
— RN Z MY H .

®  WordNet s [r) i RS dnl g, p ) SO R 45— iRk o [R] i 4 (synsets) —
Mk, FFHAZ R —MZ,

o EREUL T AL HUE AREME R, 2 Python () import ARV 1]

2.7 RN FIE

AL I IR R R AT LE http//www.nltk.org/, CLFEMLE G PP (I R I B4z . 1Bk
710 i g VE Z I T EHE HOWTO  Chttp//www.nltk.orghowto), 7EZ APT SCRY AR~
ZITERE e T RAT I TE R ZE IR T BRI o 5 20 I (LDC) Rl BA i 5 78R 7 (EL
RA) . $ LR 5 B LU ok () CARE SCA NG S BB . AR RV ATIE SO VFIX L850
T HE AR E ) Horp— 2o RS e g r o (HFR 2GS I 2 D .

XSGR RV 22 SLARAE 75 ZE U84 H OLAC sl s XAk, nl LUl IS http//www.lan
guage-archives.org/ ] OLAC W48 % 3|, 5K (W httpy/gandalf.aksis.uib.no/corpor
a/sub.html) @& — MRS TRHE N R HEES2E,  ARn] DU I 13 2R 41 S 2ok $ 31 B sl K
A Bt IE 251K . Ethnologue & fi S REMTH It F 115 T BIIE ., http//www.ethnologue.com/.
7000 Fft i 5 KA LA KR IE A NLP AT %7 5.

A i J BN R RS . AR AT ) HoAd A T P 5445 (Biber, Conrad, & Re
ppen, 1998). (McEnery, 2006). (Meyer, 2002). (Sampson & McCarthy, 2005)#!(Scott & T
ribble, 2006). £ 5 2% H iR AR AT IR N 5244 B (Baayen, 2008). (Gries, 2009)F!
(Woods, Fletcher, & Hughes, 1986).

WordNet [ JR 2845 IA 77 (Fellbaum, 1998)'. H AR WordNet fix #] & A Lo FEE & S50 TT
R, ©H R HARTE 5 AL BRIE B R AU )2 A . WordNets 1EAE TR V2 HoAt 1
HHRRA, 7E http://www.globalwordnet.org/H it . %% >] WordNet AR & 1] LA 132(B
udanitsky & Hirst, 2006).

AT Al S () FLE RO E S RNV 2, 3 i LS % (Jurafsky & Martin, 2008)[F)
7 I 20 &,

2.8 43

1. Off—/ M phrase & —ANnllfEER . SEIOATRIAMEAE, B3k, PRk
Rol. VI RHT

2. OffiHERHERK Y LB austen-persuasion.txt. XA 2 DiElbriRsE? £/
HAL?

3. Ofd A WIERHE ] 128 nltk.corpus.brown.words() =5 ki 2% S0 A iR 2E 51 35 2% nltk.
corpus.webtext.words() ki i) P AN A [R] ST — LERE] SCA

4. Offi ] state_union WEEHEF 4, Vil (ERE SRS S0 THEEREAS SCR
HILAH) men. women ! people. [ I ] (R 4ERS X L6 10] 1 R VA AT A 22402
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

O A —LL ] P RARE ) 0GR o EICE, A7 3 MR G &R, P LMRTE 4G me
mber_meronyms(), part_meronyms(), substance_meronyms(), member
_holonyms(), part_holonyms() L. & substance_holonyms().
OfEE R e T, TATRIE T — X nfig translate, il e /AT LUl A7 TE
R R AT YA O WY (R S5 1Y o X RO VAP e 2 R EAT A I ? ARBESE HH—AN 78
YRR E G I A [ T 2

O#R¥E Strunk A1 White ] {Elements of Style), il however 7Ef) LM A& “in wh
atever way” B “to whatever extent” [FJ7Z M, WA “nevertheless” MR . flif145
T IER LR 7. However you advise him, he will probably do as he thinks bes
t. Chttp//www.bartleby.com/141/strunk3.html). A5 V% 5| T HAETRNT—BHAEHE T
PP SCAS I T AN S BR FVE . n] BUE LanguageLog K AAE http/itre.cis.upenn.

r»

edu/~myl/languagelog/archives/001913.html |- [fJ“Fossilized prejudices about ‘however” ”,
DLEA FAERHE L8 SN RATBR AT, oA B - REE I M4 7 P Ho e et 44 7
R L 2-7),

DPRIEPIASCAS, WA IAAERNE S W T SO I 22 . IRBEFk L
ANERL PN SCA ] AR AN R B 2 e AE CESEd) B (R SIEED T m
onstrous .

I3 BBC # X #: “UK’ s Vicky Pollards ‘left behind’” ” http:/news.bbc.co.uk/1/
hi/education/6173441.stm. CELH THKEPLFEFT WL NGE: “MEHEREZ K 20 4
i, G yeah, no, but M like, SHrHRMI KA =022 " X T REICAPEKDL, P
AUEBRRTTI =0 2 — A 2D 2R R A GETth A3 AT A 45187 HE2MRER
15 1513 LanguageLog I [f] http://itre.cis.upenn.edu/~myl/languagelog/archives/003993.html »
QAR IR, T A HIIR B XA R SO B PR AR R e AT
PRAESR B A B P RGTRVCVASE,  REIUAN ) SCAAR FA) (. 25 72 S e 2

DCMU K & A 5 e ) 2N R S 2 /DR FE IR 2 2 2N RErR
T AT A A ] i g e e % /0 2

DA A7l R 44 1] [|] SCRER P o5 1 23t 2202 JR AT LM win.all_synsets('n')
133 P A 443 ) S A

D LK supergloss(s), fFH—AF a4k s 1E e S5, RPN FR/F 8, 4
s [ XM s By i AL B AR (8 SCRTIERE 745 3 o

DE—ANFEY, R P A AT BE R T LA b 3 IR

DG MR, AN 1-1 Pros il 2R3k (lhn. FriRfs/ 2RAL ) .
A4 A WIVERLEE SCIR 445 (nltk.corpus.brown.categories() ). MIAN SCARRIC 2k
Vel CEEANSREL IR IR R 2 ) 7 IX AR /R T ST A e 2

DG e s, IO B LK 50 MR, 45 TR ER A

D5 MR, — SO 50 A B WAIXGE ] CRHARTRN D, 2% A0 25458 ] il )
RG] o

DE MR, SRR —ANAEE, DL 2.1 g R R o vasl, IEREIRE 2
WL, Jf il RS E— SO TP R 58 BAR B = B0 IR RIS IR
D5 —/N R word_freq(), H—ANl A BITERLE S 10— A0 14 FE I S 4L
VLR TR ] R A

DGR AE—ASCRT R, A CMU i i,

D5E X — et hedge(text), AbEE—ANSCARNI Az — A7 BORRCA AR A 1] 22 [7) 4
A—AMi like
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23.

24.

25.

26.

27.

28.

OSTRAR: f(w)/E— A H AR w R . R8N SCAS R T 1 R 4 e

IR 4, Pt iy AR T T o 5 DK Rt — M) SRR R 0 b5 e IR HE A4 1

B (BRI £Xr=k, k A23EANHEO Blln: FH WA 50 AN SR H L% N 1% A2 B i

DLAIER 150 AN B H AR 1) 3 4%

a. B eRECRA B AN KO AE ] pylab.plot m AR ] AR 13 AR
PRINAIFFIGERG 2 (37 TR EZIES AR B O P2 ik om 15 Dl g &
FE 2

b.  BENUERSCA, fn. i random.choice("abcdefg "), i EALIE SR T
PREEE 4% import random. i FH 277 B AR R I 757 SR — MK I 7755
o ARG XA TR 0], P AERT TS R, BROX AN . R B A 5
PNVIEKE

@ (5051 2-1 M STAERE S, BE— B 5E R R AT

a.  fE—/MABER A n AN AR, AT random.choice() MWBEZR H Bl LIz HL
—AMil. (PRFE 2SS import random)

b, EPEREE RISCH, W AT — o BOE CBITHAD) BHRREE o I R
e SR B — AN SOA . FEBRTE R BN SR — AR, P AEBEHLSCAS . AR TT RE
TSI AN R AR T o SOR B A AR VE LT 2 PR X R i 7= AR B LSO (K AL T
YL

c.  IUAEAE FH B FIAS R ST ZRAR IR R G, A PR A SCARSCASE S o« BRI LS 45
.

@ X — 4 find_language(), H—MNFARFERAENILSE, RIS XA TR H

ERWEMTE S A A (AR ARET) (udhr) 1iERL BRI R BRI L

atin-1 4 i (1) 3L

O® i) BN IR BRI A4 7 W2 B, TR AN B AR —— AR 2

I e—— 23 A SORAE, EATPPEA LAY R A2 2 /R LUEEH wn.all_synse

ts('n") A3 T 4 ) a4k .

® Ml [ 2 VS e T & LA 4. A WordNet, ff A len(wn.synsets('dog’,

'n")) AT LLAINT 42 98] dog A7 7 Bl Lo TFE WordNet 441 Byt B2 1A Al 1]

IR SOEE

O© {5 FH 0T S A AE B2 52— 45 1 TR A AN R ARARLE$T 3 o AR PRI D IR I

HEA o URIIHES 51X B2 7 2 8202 (Miller & Charles, 1998)S256:15 H (1) 15

J¥: car-automobile, gem-jewel, journey-voyage, boy-lad, coast-shore, asylum-madhouse,

magician-wizard, midday-noon, furnace-stove, food-fruit, bird-cock, bird-crane, tool-imp
lement, brother-monk, lad-brother, crane-implement, journey-car, monk-oracle, cemetery-
woodland, food-rooster, coast-hill, forest-graveyard, shore-woodland, monk-slave, coast-f

orest, lad-wizard, chord-smile, glass-magician, rooster-voyage, noon-string.
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BITE WMILIREICE

SUA) f FEEORPTTCHESE 4 o IR BRI SO G, W BA T iy T 550 R o 3 (R
JE, RARTIAEM . SR1M, FEARO b Al AT R H SR SCAKYR, 75 B2 ) W] el AT T

ASTEIR) H R ZE R T 4] il L

1 IRAVEREA GES S R P U7 ) ASHB RN R 2 L SCPF,  ANTTSRAG TG BRI T8 S 44 K12

2. BTG SORS 3 0 s A R R AR AT 5, SRR FRATTAE mT AT (8 iy i 24 Hh A

SCASTERL AR AAE: (1 23 H7 2

3. BAVERGRRERE P AR A i, JFEEER IR A — A SO ?

N T PRI L, AT PR PRE NLP A KOG S, A 0 1 A T i, ARt A%
F, ARSIUFIR T Python FIUF HL TS T A5 . SCAFATIENZRGA AR BEARIX L
2 BRI SCAEE HTML R, BATTRAE 20 £ Bk HTML Arid.

S R WAL A 0 TR R R R LR 5\ A FEA R
‘ Wa, NS
i

>>> from  future import division

>>> import nltk, re, pprint

3.1 M\MIZFAFELR S 8] 30 &

BT

NLTK R & Al i B0 H A — NI 3 B SCAS o SR, AR AT BT B v s £ 11
H e SO R, R ] LLEE httpy//www.gutenberg.org/catalog/ [l %1 25,000 A4 2 7E £k
TEEM H 3%, RT3 ASCIL RS SCA A1) URL . HLAR 90 % Il [ €210 H (1 SCA R 9ETH 1), &
EFEE 50 MBS AR, OREMEP WG, I, frEiE. SRR, KR, iR
BORAIE . I AL TR (RS 5 #0100 A4N304

Pn7 2554 HISCAE CIRS ) BDesCRee, JdiTmr DUt 77 (05 10 &

>>> from urllib import urlopen

>>> url = "http://www.gutenberg.org/files/2554/2554 txt"

>>> raw = urlopen(url).read()

>>> type(raw)

<type 'str™>

>>> len(raw)

1176831

>>> raw[:75]

'The Project Gutenberg EBook of Crime and Punishment, by Fyodor Dostoevsky\r\n'
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If‘; | HEFE read () ¥ /7 L2 LD RIS R XA A . W AR AH FH I Internet £AEE Python
ﬁqﬂ ANBEIEBRI R, R vT Re /5 2 1 1 U7 2 T3l e AR
>>> proxies = {'http": 'http://www.someproxy.com:3128'}

>>>raw = urlopen(url, proxies=proxies).read()

A raw (%M 176,831 M FRF T4 . (FRATMEH] type(raw) if UG B 02—
MR ) IR FIRRI N A, AR Z AT A0, sk BATHR
170 WEVER, SCHEHAT RN FI\N, X2 Python F K B ik (1) (A1 2 A48 4 T 45 16 5 58 (3%
AN SO A AE Windows Hlas BRI o X TE S ALBE, FATTEEHG 717 A 70 O 1] IR 1
5, IEWMEAES 1 B ESIN . X PR, © BRI RE L, A
AR AT S R

>>> tokens = nltk.word tokenize(raw)

>>> type(tokens)

<type 'list™>

>>> len(tokens)

255809

>>> tokens[:10]

['The', 'Project’, 'Gutenberg', 'EBook’, 'of', 'Crime', 'and', 'Punishment', ',', 'by']

TR, NLTK #5250, (HPrA AT E T > URL SN AF SR L5
Grinle AURFRATIAERIGHE — 22 (1P RN AR G e — A NLTK SCA,  FATTAT PAkAT 3k
TR 1 H R B PE W IHALE S, WA EEREAE, Hludf:

>>> text = nltk.Text(tokens)

>>> type(text)

<type 'nltk.text. Text>

>>> text[1020:1060]

['CHAPTER', 'T', 'On', 'an', 'exceptionally’, 'hot, 'evening', 'early', 'in’,

'July', 'a', 'young', 'man', 'came', 'out’, 'of', 'the', 'garret', 'in’,

'which', 'he', 'lodged', 'm’, 'S', ', 'Place', 'and', 'walked', 'slowly",

"', 'as', 'though', 'in', 'hesitation', ',', 'towards', 'K', "', 'bridge', "."]

>>> text.collocations()

Katerina Ivanovna; Pulcheria Alexandrovna; Avdotya Romanovna; Pyotr

Petrovitch; Project Gutenberg; Marfa Petrovna; Rodion Romanovitch;

Sofya Semyonovna; Nikodim Fomitch; did not; Hay Market; Andrey

Semyonovitch; old woman; Literary Archive; Dmitri Prokofitch; great

deal; United States; Praskovya Pavlovna; Porfiry Petrovitch; ear rings

iR, A EITH B MR B Lo I PR A s BRI H T SR RS SCASHS
A — AN EE, I SUARR IR, PR SN TR N4 7 VRATIESE S R A
I IX A5 S IAE SO R R DAL o FRATTAN B ) S ARG I S SCAS A 2 R AR S5 o, AL
MGG SCACH Bkt A 2 2 I FA 1 T A A SO DU bR A A 2 T 45 45 8 PR AR 1) o
P

>>> raw.find("PART I")

5303

>>> raw.rfind("End of Project Gutenberg's Crime")

1157681
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>>> raw = raw[5303:1157681] ©

>>> raw.find("PART 1")

0

Jik find () M rfind () (Sl B find) 5 B FATAF 20745 5 U0 1 75 241 20 IER B 2R 5
EHO. FATHEADIFTE B S raw RAE, FrPlILFE raw L “PART 17 JH4G—H 2 ((HAH
) Rl ES R T .

RS FRATTER — XL 2 P 2% ) S BR A FEM 2% LR R SOARTT BE & AN 0 2
AT D ES TR LR E o A T B D5 A TAE, FATHAT AR AT 7 2
M.

At ) HTML

W IR SCAR R 73 A HTML SCEFIE e AR T U 19 28 30 a8 K5 9 0 A1 Ay SCAR PR
A7 N ASHBSAT SR G2 S T 50 T ST N iR BB FER DT ) e e AN, I RAREE L H X
FEAL, B ) B 7002 HEAE Python SRAMGZ  TAE. 25— 2 LR —#EAEH] urlopen.
J T UFbe, FATKHEIERFR A “Blondes to die out in 200 years” ff) BBC B [# iz, —4
# AL g BBC A WL R 7 3 S s: T oK

>>> url = "http://news.bbc.co.uk/2/hi/health/2284783.stm"

>>> html = urlopen(url).read()

>>> html[:60]

'<!doctype html public "-//W3C//DTD HTML 4.0 Transitional//EN'

N\ print html 77 LUE 2| HTML B4 58 %, G066 meta JoFR%E . EUEFRZE. map #5
% JavaScript. FHFIFE .

M HTML SPICA R I W{T5%, NLTK $24t 7 —/Mililh k4 nltk.clean_ht
mi()Kf HTML #5525, R MIRIRSCA . ARG TRATTA] LU SRR SCAREAT 73], k4%
AT I SUA L -

>>> raw = nltk.clean_html(html)

>>> tokens = nltk.word_tokenize(raw)

>>> tokens

['BBC', 'NEWS', '|', 'Health', ', 'Blondes', ™", 'to', 'di¢', 'out!, ...]

HrP R E A AT LR AR, WM TN RRIE S . i el A AT LA
LRNAERTINITTR MG, I BRI PR VAL, F T IS FE AT da il — A 30A.

>>> tokens = tokens[96:399]

>>> text = nltk.Text(tokens)

>>> text.concordance('gene')

they say too few people now carry the gene for blondes to last beyond the next tw

t blonde hair is caused by a recessive gene . In order for a child to have blonde

to have blonde hair , it must have the gene on both sides of the family in the gra

there is a disadvantage of having that gene or by chance . They don ' t disappear

ondes would disappear is if having the gene was a disadvantage and I do not think

& u
% T2 BRI AR BE HTML N2, W EUEH http://www.crummy.com/soft
‘ fc:' a4 . ware/BeautifulSoup/ I [f] Beautiful Soup AFH.
LIS
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HERRTIENSR

W 28 0] DAL R AE AR hRE I ERITE RN o WM Z 48R 51352 T — M F B R
KA SCAAE R A RITE T 22 B 48R GBI BB KA R AR S XA K
=D, SRS BREGEE B 1 H, R BT IR BRI, AN
TEBNRFE F LR — P AN, AHAE 28 Rl VLR T b7 1o 248 2R 5 [ 5 —
MMEFRAFE R ZAET P, e — N EEFITER TR, oL — g2 5 5 B
HAER 3-1 Ml
K 3-1. B A E: 7R i A EE 9 1] absolutely 2 definitely, #R7 adore, lov
e, like B{ prefer HH[1]—"1 . (Liberman, in Languagelog, 2005)

Google R adore love like prefer
absolutely 289,000 905,000 16,200 644
definitely 1,460 51,000 158,000 62,600
2 198:1 18:1 1:10 1:97

ASEE, RGBT, HE, SRVFRIE R A AE 52 2 ks BRG]
AN T AR S & T IO TE RV, 7R UG SRR AR RO, R 58— B
VORI Z AN i) H, A I VR R RT . K, RGIERSG LS R—RA 8, JFH
FEAN [ R I ) BAE AN R R M B D e 45 I AR AN R 45251 e N RAE 2l )l ERN, R
RN fn, WRGIEERBIFER T IR RE S AT AL, Fe TR A
SENLRFE A BRI CRIEAE R 515 APTs mJ LLERE AN 7] 0D

BB, LR the of (5] WM. M T AR, RA1E
‘ AL L e of KA LN 4466
i

kb3 RSS ITH

T2 Pl SO B BRI, Joig g IEAN e 2 HEIEUR . 75— S48 Universal Feed P
arser [112f —J7 Python /& (F] M\ http://feedparser.org/5 %% F4) MBI R, AT LAYT W] —
MEERINE, WhPros:

>>> import feedparser

>>> llog = feedparser.parse("http://languagelog.ldc.upenn.edu/nll/?feed=atom")

>>> llog['feed']['title']

u'Language Log'

>>> len(llog.entries)

15

>>> post = llog.entries[2]

>>> post.title

u"He's My BF"

>>> content = post.content[0].value

>>> content[:70]

u'<p>Today I was chatting with three of our visiting graduate students f'

>>> nltk.word_tokenize(nltk.html clean(content))
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>>> nltk.word_tokenize(nltk.clean html(llog.entries[2].content[0].value))

[u'Today', u'l', u'was', u'chatting', u'with', u'three', u'of', u'our', u'visiting',

u'graduate’, u'students', u'from', u'the', u'PRC', u'’, u'Thinking', u'that', u'l’,

u'was', u'being', u'au', u'courant', u',', u'l', u'mentioned', u'the', u'expression’,

u'DUI4XIANG4', u"\u5c0d\u8c61', u'("™, u'boy', u'/, v'girl, u'friend', u'", ...]

TR, SIRTFRHRA A u iR EN ]2 Unicode “FATH (WL 3.3 %5, fEBEE —
SEERAN I TAE, JATAT LA 5 R B — Ml 7 1N RLE, IR LAAE AT NLP
R AR A

R A H SO

N T BRSO, FRATT T EALH] Python B open()eidl, RJ5 & read() J5ik.
BARE —A A document.txt, FRTT LMGOXAE N E 1 P 25

>>> f = open('document.txt')

>>> raw = fread()

- BBEWRK: A SCAG S A& AN document.txt IISCAF, ARJEHIALAT
' s 7 ARAF N AESOA . RARAE ] IDLE, A5 “3CPF” Skt g

W frd, FEENE DT R SCA, SRS A5 IDLE S Ak g SO E b i S0
38 N ARAF SO 4 document.txt. 4R 5 7E Python iR g {fi)1] f = open('do
cument.txt )T XA, FEEH print f.read (Ot A 2.

PRZARIXFEAUN PR S Rl o R DR o A SRARRE s JO VR BRI ST, MR
FALXAE H B R

>>> f = open('document.txt')

Traceback (most recent call last):

File "<pyshell#7>", line 1, in -toplevel-

f = open('document.txt')

IOError: [Errno 2] No such file or directory: 'document.txt'

TR A AR I T IT I SO A E IR AR H s, 6/ IDLE “30fF” Sie B “ 471
T4y 1XH WoR IDLE 41 H 3 NI SCIFIRTE 5o 53— 75248 Python AT A1 47 H

>>> import 0s

>>> os.listdir(".")

T3 AMRAET ) — A SCA ST IS ] B 2 i) 1) 2 AT I A €, IR0 BRHRAE RGeA
AN . PIE R open() R 2 = AN HUH T $l T 7 3C4F: open('document.t
xt', 'rU"). rEMAE LLR BT AT IS (BRI, 'UFRoR “Hi 7, ek IRATT R AN [
ITYIE

BN CEATIF T30, A U5 mT A B2 S read () 7k G0 17— MU
AN N 1T e

>>> fread()

'Time flies like an arrow.\nFruit flies like a banana.\n'

(AR —"N"\n"F AP & AT AT XA 2 THL AL LI Enter TR —ANEIAT

AT AT LU — A for IR — RS ) — 4T

>>> f = open('document.txt', 'tU")
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>>> for line in f:
print line.strip()

Time flies like an arrow.

Fruit flies like a banana.

FERXI, FAIE strip () TR A 4T &5 R IHRAT AT

NLTK R St ] U T 26777k s ) . AT AE T nltk.data.find () >k
ARICE I H 3044 o SRt il LLAE R 3RAT TR AT 0 7 3T IR 32

>>> path = nltk.data.find('corpora/gutenberg/melville-moby_dick.txt')

>>> raw = open(path, 'rU'").read()

M PDF. MS Word J X Ath — gkl X P i_REUCC A

ASCII FSSCART HTML SCASE N A 32 iag e SO i DL gk s X, 4 PDF #
MSWord, HEEMH LTI I 55 =7 s pypdf Fl pywin32 $2 4 70X £k
VT ] o 22 51 SCRS rh S EUSCA R R A B AR AR () o — PR LA SO, 5 LRI ]
26, H—ANGIER N R F AT, DLSCARK A ORAE BI A IR B85, SRJ5 AU R Bk i) 7
AV HE . R ZICRCEAEM LS L, RATLLLE Google M RHEM AN E ) URL. R4 H
AR XA SR I HTML JRA I BERE, AR T LK & R A7 R SR

MR RA

A I AR B ) 5 FATHI R A B A SCA . 1) Python B& % raw_input()
S A AT . RAFHI P NSRS, BATR MR AL PR A FER A E .

>>> § = raw_input("Enter some text: ")

Enter some text: On an exceptionally hot evening early in July

>>> print "You typed", len(nltk.word tokenize(s)), "words."

You typed 8 words.

NLP K2

3-1 R4 T IRAEATT AR KN A, CFEIATESR 1 5 P B L — MR
R, (b /NP8, Mtk RiAE 3.6 11idie.)

html = wrlopen(url).read() [ Download web page,
raw = nltk.clean_html{html) strip HTML if necessary,
raw = raw[750:23506] | tim to desired content

tokens = nltk.wordpunct_tokenize(raw) (Tokenize the text,
tokens = tokens[20:1834] select tokens of interest,
text = nltk.Text(tokens) | create an NLTK text

words = [w.lower() for w in text] Normalize the words,
vocab = sorted(set(words)) build the vocabulary
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B 3-1. LFEFE: FTTF—1 URL, S H HTML #5:CHIA 7%, Zilrtnid, JFEFEFIFnY)
S Bt TRy nitk . Text X 5 af i F1g. FeA Tt n] LR pr il 5 F 38K
7k

FEIX AR o T A R 2 A o BEMEA S, XA B TR L b R 2 RN B
K, A type(x)FediTr] LAk AT Python X§ % x (925, 4ntype(1)&<int>H N 1
MR

AT A URL SO A R, S AT 35 HTML A, BATTIEAEAL 2
FAFH, AZ Python I <str>##li 282 (72 3.2 717, FAT TR 22 I 24 AR BRI N AD:

>>> raw = open('document.txt").read()

>>> type(raw)

<type 'str™>

BN AR R, A Gl B8R, X2 Python H<list>Z8A1. #i
TAG NI P B 7 A e R

>>> tokens = nltk.word tokenize(raw)

>>> type(tokens)

<type 'list™>

>>> words = [w.lower() for w in tokens]

>>> type(words)

<type 'list™>

>>> vyocab = sorted(set(words))

>>> type(vocab)

<type 'list™>

W RIRIYGE TR AT A . B A TR BUB e R B MR, (H
AREBINTCER B A THF

>>> vyocab.append('blog")

>>> raw.append('blog')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

AttributeError: 'str' object has no attribute 'append'

IR, AT AR 74T 5 755 i, S BER WA, (HIRATASBEESZ 747 SR

>>> query = 'Who knows?'

>>> beatles = ['john', 'paul', 'george', 'ringo']

>>> query + beatles

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot concatenate 'str' and 'list' objects

FE R, FAR M SRR 75 85, IR P IRR TR B ABER Z AR R

3.2 FHHB: BRREXALE

PUHE R RIS AT BSOS T I REA R RAL T o FERT I T, A1)
NEE T SOAAE Sy — M B FRATIIF 3T AN KR W I DL AT 1 an e A1 2 A T8 5 P
ARPEFA . TR AEH] NLTK iR R 1, JRATTAT DL X LSO PR K S0 — MRl
WA, —NSCIRIR A ATE ARG 5 o iR RPER (M R AR AR R K . FEATS
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L BATR AR A i, IR PR A SR SCRMISCAEZ T R

FR B EA R

ATLME ] 55 5 Ok @ X5 5 K47 & 747, a0 NI A s . i — A 45 A
PSR S, FRATLAHER TS FT AL O1L Python AIEX L 747 Hh L5145
B AT DL AN AT RIS 5 h @0 A5, 45 o A 505 |5 @R AR RERE b 4+ A 4
WARE, Python iR gs i & — /MR VEART R

>>> monty = 'Monty Python' @

>>> monty

'Monty Python'

>>> circus = "Monty Python's Flying Circus" @

>>> circus

"Monty Python's Flying Circus"

>>> circus = 'Monty Python\'s Flying Circus' ®

>>> circus

"Monty Python's Flying Circus"

>>> circus = 'Monty Python's Flying Circus' @

File "<stdin>", line 1
circus = 'Monty Python's Flying Circus'

A

SyntaxError: invalid syntax

AP R EEL JLAT . Python 324t 17 2 A7 A& ef]. £ sl v, — s
PN T B P SIREE R — D7 i e BA T E A SR O B 455 @, IXFFARREZ
FIIE S — AT IR IL A B

>>> couplet = "Shall I compare thee to a Summer's day?"\

"Thou are more lovely and more temperate:" O

>>> print couplet

Shall I compare thee to a Summer's day?Thou are more lovely and more temperate:

>>> couplet = ("Rough winds do shake the darling buds of May,"

"And Summer's lease hath all too short a date:") @

>>> print couplet

Rough winds do shake the darling buds of May,And Summer's lease hath all too short a date:

AR, TR RIS AT DUAT VR AT Z 1A HeAT . D, JRATTaT LA
G P =55 5 177 5

>>> couplet = """Shall I compare thee to a Summer's day?

. Thou are more lovely and more temperate:"""

>>> print couplet
Shall T compare thee to a Summer's day?
Thou are more lovely and more temperate:
>>> couplet = "Rough winds do shake the darling buds of May,
.. And Summer's lease hath all too short a date:"
>>> print couplet

Rough winds do shake the darling buds of May,
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And Summer's lease hath all too short a date:

IAETATAT L SC7PAT R, AT DAE ol —Le i . B0k, ihRATREFR +
P, BRI . IERAEF=AE—AF AT, RN R T R R AR R IV A2
B TR, EBA S L LIRS, AR T TR N A o FRATTEL 2 W DU o
7 53 3R @:

>>> 'very' + 'very' + 'very' O©

'veryveryvery'

>>> 'very' * 3 @

'veryveryvery'
a5 RIBWRR: WSIT FIIIIARED, AR5 22 RO FRF R+ R SRR (1 B,
s N Al N 2 S5hy LI T P34k L 2 Sy "
e | RERERMTEEN. BAOKSTRE Y, KR, T

WA R AT,
>>>a=1]1,2, 3,4 56,7,6, 5,4, 3,2, 1]
>>>b=["*2*(7-1 + 'very *1i fori i a]
>>> for line in b:

print b

M C&F/ BINEMAGEIE FEAGE T TH ARG T AR s (12, lie, i
ANBEXS AT Ef 9B AR T -
>>> 'very' - 'y'
Traceback (most recent call last):
File "<stdin>", line 1, m <module>
TypeError: unsupported operand type(s) for -: 'str' and 'str'
>>> 'very' / 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unsupported operand type(s) for /: 'str' and 'int'
XL RN & Python 155 —AMAl 1, S IRdAT: W RB N IR 55— Fh il
HUREATEERAE (A =) ARGEH] TXZRM str CFAFHD, T8 MG o0 R ATTRR
TP R EROANBE 73 0] O str AT int.

T H AR R

BIH ANk, IR TR B AR M N A S BTSSR, BATHHE AR R A A
BB . BATETLAER print B0 RE — MR EI N2

>>> print monty

Monty Python

TERIR OB 515 1. 2 IA Tl I A\ AR B A% 7 BRSO B eI, RE2s
firth Python "R AU M ER DR, GRS . AR, HIATE VR g
XA, EATKAERR G5 7R, RO AR BN A s 515 .

print W) L2 O B oR 24T, AURIXFE:

>>> grail = 'Holy Grail'

>>> print monty + grail

Monty PythonHoly Grail
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>>> print monty, grail

Monty Python Holy Grail

>>> print monty, "and the", grail
Monty Python and the Holy Grail

Vi B AN AT

IEMERAE 1.2 WEBIEER, FABREsRsI, NEITG. JBAMNR D747
BRI, AMGFR SR DT (EFED. NI TR A 25, ERE K
JEh 1 PR

>>> monty[0]

M

>>> monty|[3]

o

>>> monty|[5]

R R, WORIRATZAATG ) — AN AT B IR G, 258 T AR

>>> monty[20]

Traceback (most recent call last):

File "<stdin>", line 1, in ?

IndexError: string index out of range

WL R, FATTLUAE ] FAF R iRz 51, -1 Z2&a— NP RNEL 0. 1k
HONGEH R T G AT R IR — P AT 8 P RO B BB DL, 25— P FF
AN 12 B, RG] 5 -7 #ERRAHEIRFS (—ATH. GEER, 5 = len(monty)
-7

>>> monty[-1] ©

1541

n
>>> monty|[5]

L

>>> monty[-7]

AT LS —A for fig3h, 3 )1 747 8 R 747 . print i) g 2 n—Mgs, XN
F Python AN EAEAT R AT

>>> gent = 'colorless green ideas sleep furiously'

>>> for char in sent:

print char,

colorless green ideas sleep furiously

TR AT LAV BORAS 7455 o SRR T RN BRI KNG X 2y, R g AR T R
SR

>>> from nltk.corpus import gutenberg

>>> raw = gutenberg.raw('melville-moby_dick.txt")

>>> fdist = nltk.FreqDist(ch.lower() for ch in raw if ch.isalpha())

>>> fdist.keys()
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1

W,

\ '
B

['e', 't', 'a', 'O', '1’1’, 'i', vsv, 'h’, 'I", v1', 'd', '11', 'm', 'c

g, Pl YL VL K L X 7]

B AT AT 5 B8 OV Bt 7B Cse— AR 4 5 2 3
B Bl LUR AR ). (KT AEAUT fdist. plot() iTRLALIEA M. A3

SRR T B P75 SO A 35 1 3R

Vi lE TR

AT AR RE B A B A A R I AR RGESE B FATT AT LR
B G HYT )1 AT B R TA T BERSAT UL A — A (I 3-2)0 fildun: i A AR 77 i) A
25l 6 FR5 10 (EAEFR) B7 7455

>>> monty[6:10]

'"Pyth’
[6:10]

0 1 2 3 4 5 6 7 8 9 10 11
‘Mo[n’t‘yl P’y|tho[n‘
~12 =11 -10 -9 -8 -7 -5 -1

[-12:-7]

K 3-2. FFFHEY: fERE A7 H Monty Python S~ B I IES R AR 5] PIANT- 745 8
EFEEH] Ul F 715 U1 m, a5 MALE m B n-1 P HIFAF

X, TATEBIR TP, Y, EACh, S0 5% N T monty[6]...monty[9]
MAE monty[10]. XEFAVIA ITHAE TS DRG], HER TG — MR —1.

AT AT LAAE SRR 51 D) —— 2 RIRE R, NS — AR5 IR R R — DR 5
PR — NG TR R A AT 4 R

>>> monty[-12:-7]

'Monty'

BRI —FE, WRIATEN 75 —ME, AR TRT 8 BT R TTR

WUERFRATTE WG T3 —AME, W77 47 8 ELR AT R 45 R 45 R

>>> monty|[:5]

'Monty'

>>> monty[6:]

'"Python'

FAEA in BAEAFINE PR B 2 AU S M ER T 7, R Fs:

>>> phrase = 'And now for something completely different'

>>> if 'thing' in phrase:

print 'found "thing"'
found "thing"
FATR AT LA find () #2077 SR AE 747 Bh WAL & -
>>> monty.find('"Python")
6
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sentence...'. YA FKEIHEAN 7] o OX BARA E—Fh 78 10 75 =k
SRS BN D

jij BEHRR: & 0I5, BE s AR, Bl sent = 'my
s
[Ty

B X 7R R ERAE

Python X AL BE - 4F i (SRR AT o 3 3-2 PN g, Hp uds S8 A e
BREE. RTPRHRIEZ(ER, W1E Python #7547 M help(str).
WK 3-2. AT Tk R 1-4 1715 B ML S 715 i ERIERAE: T i 7y 78
b 71T R

J7i%: Ditie

s.find(t) TR s S ARG QREREIR[E]-1D
s.rfind(t) TR s PE B — ARG EEREIRF-D
s.index(t) 5 s.find(t) Wy RESALL, (R4 EIN 5 [HE ValueError
s.rindex(t) 5 srfind(t)DiReSSL, (HE LRI 5]# ValueError
s.join(text) PR E s 5 text H)RITE

s.split(t) TEPTAHE] ¢ A BN s A BIReEER (BRI B4
s.splitlines() ¥ s HAT o3 BT R BEER

s.lower() KT s NG

s.upper() Hrfrd s K5

s.titlecase() PR s eERE

s.strip() R [E—ANEA E R AR s 135 D

s.replace(t, u) w4 s it

HREFRHENER

TAFHFIFER AR —Fh 81 o JATHT LUE I 2R 5 AT K — 382y, v SR S4TI9 A
DM HIERAR e TG IRAE . HJE, TRFH IR Z [ ANRE % .

>>> query = 'Who knows?'

>>> beatles = ['John', 'Paul', 'George', 'Ringo']

>>> query[2]

1\

(o)

>>> beatles[2]

'George'

>>> query[:2]

"Wh'

>>> beatles[ 2]

['John', 'Paul']

>>> query + " I don't"
"Who knows? I don't"

>>> beatles + 'Brian’
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Traceback (most recent call last):
File "<stdin>", line 1, m <module>

TypeError: can only concatenate list (not "str") to list

>>> beatles + ['Brian']

['John', 'Paul', 'George', 'Ringo', 'Brian']

MIATE—A> Python RE/F T IFIFEEAN —A3CHF,  FATGFR]— AR A STIE N A
T IR IAE ] — A for R BUXASFAT R TR, FrA JATT A LLBk i J L2 5
MNP ATAGEEERLL . AHEZ T, BRI ICR AT DARK T BUR AN, R 5
Mo Blan: AT REZBUE . f) 7 BIE. B, 7R, PTRL, BERIIRH R TA TR LR S
e e WS IIoeER, MM RS PIARR R, Kk, BAT7E—Br NLP AU H Al fg
MR B — P UL R — A AT R RN — N AR A R T (3.7 ). A, M IRATEH
GURGNB AP, BATE R 2R e A — D FAF R (3.9 795,

BERS TR DR AR RAN R BERIGIN T AR AT LS H P K e 3R A g

>>> beatles[0] = "John Lennon"

>>> del beatles[-1]

>>> beatles

['John Lennon', 'Paul', 'George']

35, R BATZRAE— AT 8 _LIXAM— query 128 0 M PRHEECH F
—ATI1G 3

>>> query[0] = 'F'

Traceback (most recent call last):

File "<stdin>", line 1, in ?

TypeError: object does not support item assignment

BB AT R AR — ARG T — N7, ARESCR e . AT, BRI
AR, LN SN, fEh g0, R SCRHESURMG I ERE, A= —
AN HTHIAE

& w
(W BBMERSR. B AT R LR ], UER I TR R A
ft': A -
153

3.3 {# Unicode #7335 4bi8

TATIRE P 285 T AL FEAS [ B8 5 AN R - R e . “aliseAR” MRS 2 A m. W
FARAELEVFIGEE K, IRn] REAEAEFH ASCI M A BREIX — . W RARMELERK, R
A REAS ] —FP T s TP, LS P E A E ) “o”, A RIETR “67, WIS
MATHIEJEETR R “a7, B ASARE R “17 e, A TR T U
nicode AbFE A I 9E ASCIT “ERFAEM SCA

H4 & Unicode?

Unicode SCRBBE — FT TR 74 o B THRFMEC— 5, FOV4RIBR . 7E Python i,
i i R UE AR\ UXXXX ITE A, 3 XXX PUAL 75 3E I L
FE—AREFH, BATR LM 75 AR Unicode 74583 A1, 4 Unicode ¥
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FEREATARAE ST B AE 2y B2, BT AR i o 715 . — 484w f5% (4 ASCIL F Latin-
2) RN Gb AT Y, BT LURATTAT U SCER Unicode ()—AN/NB AU % — il
ST . gD (W UTF-8) 24714, WA /R4 Unicode 74
SO B SCACER AR 2 i I, P LAFRATT 75 22— L HL IR SCAEH 51 Unicode
FH1% % Unicode MY f5ABRG . XTI, Z0KF Unicode BN — A0k, RATH LTHER U
nicode 1k &G GG ——IX Fi¥f Unicode #64k 0 e g s i3k 7 0 4B, & 3-3 i

ﬂ_\‘o
GR2312 Do some Python processing GB2313
Latin-2 decode »  Unicode encode p| Latin-2
N A
UTF-8 UTF-8
h‘f h.f-
File / Terminal In-memory program File / Terminal

Kl 3-3. Unicode IFfETS A 415
M Unicode (I KE , TAHHRETT LLSEHL— AN sk 2 NERB IS (052 ik, HA PR L
HILAE B s L ER R T ENELR b — AR — NP R IR L .

MICHFREX B 4if S0

BETRATE — AN/ SCAR SO, FRATTHNTE S WA it i) o F11: polish-lat2.txt Jii 44 J
SRR VB SO B CGRUEE 2 Wikipedia; 1) LLYE http://pl.wikipedia.org/wiki/Bibliotek
a_Pruska EE]D . IICHFE Latin-2 gifd ), N 1SO-8859-2. nltk.data.find() ski%ih
BATE AL S

>>> path = nltk.data.find('corpora/unicode samples/polish-lat2.txt")

Python [ codecs BiHR$E (it T ¥ g i £ 52 A~ Unicode 745 H AK Unicode 74 H LA
XS . codecs.open() % — 4 encoding ZHCk S & I EL 5 A
LAY . iEFRATE AN codecs Bk, DL “latin2” & encoding 2%, & LA Unico
de FTHFIRATIAB =38 A

>>> import codecs

>>> { = codecs.open(path, encoding='latin2")

KT codecs fuiF i) encoding 244113, nJ LLTE http://docs.python.org/lib/standard-enc
odings.html & F|. iHFZENATLMEN f = codecs.open(path, 'w', encoding="'utf
-8")5 A Unicode gt %4 2] —A 30

SRS G f 32 H IR SCACKS L Unicode i[9l o IEGnFRATTRE A48 H 1), B2 A F
AT, A 7724 G 0&E g bt & 2E T i . Python ¥ E 4 H% unicode_escape
s MU GS, AP IE ASCIL A4 4 3l e ATTI\UXXX X TE . gt mifE ASCII
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it 0-127 IS H LAAMBEAR T 256 HAE ] PIAL AU 7 B TE\XXX 2o

>>> for line in f:

line = line.strip()
print line.encode('unicode escape')

Pruska Biblioteka Pa\u0144stwowa. Jej dawne zbiory znane pod nazw\u0105

"Berlinka" to skarb kultury i sztuki niemieckiej. Przewiezione przez

Niemc\xf3w pod koniec II wojny \uOl5Sbwiatowej na Dolny \uOl15al\u0105sk, zosta\u0142y

odnalezione po 1945 r. na terytorium Polski. Trafiu0142y do Biblioteki

Jagiello\u0144skiej w Krakowie, obejmuj\u0105 ponad 500 tys. zabytkowych

archiwali\xf3w, m.in. manuskrypty Goethego, Mozarta, Beethovena, Bacha.

FEIXAMH B2 — 47— LA\u B CPAT ERIT AR ) Unicode ¥ LA 7783, R\u0144.
FHICHT Unicode ‘74744 2 LU TEn W 7E b 4E Lo ZERTTHIG 1 26 =47, JRATE 2\XF3,
X A6, 7E128-255 HIEH A -

& Python 1, —> Unicode “74F H ] DL 7745 H 1 B AT DD —A> u it o'
hello'k#g2 . L& Unicode il it 7F Unicode F-47F Hf 45 18 PY A \UXXXX % SUT 1K &
Xo BAMEH ord YAk — AP AT RS . 140

>>> ord('a")

97

97 K- T7N R VUL E R 72 0061, Jir LAFRATT AT LU FAH R ) 5% SO 81 5 LA~ Unicod
e A B

>>> a = u'\u0061'

>>> g

u'a’

>>> print a

a

WA, Python ¥ print ¥ f&iX Unicode £ B IAZW L2 ASCII 15, SR, AAE
ASCH 55 Fl 2 W, Fr LABRAEFRAT 45 € g i 5 A e e i o A5 o) 7, AR E p
rint i/ repr() A F#5 8, repr()finth UTF-8 4% SUF 41 (LINXXX ITERD, AR
SRR

>>> nacute = u"\u0144'

>>> nacute

u"\u0144'

>>> nacute_utf = nacute.encode('utf8')

>>> print repr(nacute_utf)

"\xc5\x84'

WA AT 2R GO0 DI ) B B SR UTF-8 i 745, R%i A Python #74: print na
cute_utf, NIZBEWLERI A LA 2.

PesE bt B RN IR B AR 2 o o S AR R AR 1R G B LE AL AR )
Python fURGYS IR AR BE W HARTID I 798, AR A% BRI 2R 48 B2 A5 %
BT P AR

unicodedata BLHUEIRATAT LA A Unicode “FAF 1@ . 72 RG] 1o, FAiTik %
Y ASCIT Vi Rl 21 SCAR R AT H P 7 4F, Rt eI UTE-8 # i, K52
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ff FFR1E Unicode Z5E &A1 i s34 CRILL U+ M aTEE T ikl gy, BEjGee
fI11%) Unicode %Ko

>>> import unicodedata

>>> lines = codecs.open(path, encoding='latin2').readlines()

>>> line = lines[2]

>>> print line.encode('unicode escape')

Niemc\xf3w pod koniec II wojny \uOl5bwiatowej na Dolny \u015al\u0105sk, zosta\u0l1
42y\n

>>> for ¢ in line:

if ord(c) > 127:

print '%r U+%04x %s' % (c.encode('utf8'), ord(c), unicodedata.name(c))

"xc3\xb3' U+00f3 LATIN SMALL LETTER O WITH ACUTE

"xc5\x9b" U+015b LATIN SMALL LETTER S WITH ACUTE

"xc5\x9a' U+015a LATIN CAPITAL LETTER S WITH ACUTE

"xc4\x85"' U+0105 LATIN SMALL LETTER A WITH OGONEK

"xc5\x82"' U+0142 LATIN SMALL LETTER L WITH STROKE

U SFARLE J T (4817 o AL 2 75 R I ] Yos 4% (P72 repr()fED, W RARI R
G 3CFF UTF-8, ARIAZAE B 1 i i -

6 U+00f3 LATIN SMALL LETTER O WITH ACUTE

§ U+015b LATIN SMALL LETTER S WITH ACUTE

S U+015a LATIN CAPITAL LETTER S WITH ACUTE

a U+0105 LATIN SMALL LETTER A WITH OGONEK

I U+0142 LATIN SMALL LETTER L WITH STROKE

Jihh, RAEIRI RS RSO, IR REFRZ “latin2” B HoR ] HrIZeS “utf8”.

T—4M¥@%WMm?ﬁ$¥ﬁﬂmﬁﬂ%%ﬁ%%UMmh?ﬁ%%o

>>> line.find(u'zosta\u0142y")

54

>>> line = line.lower()

>>> print line.encode('unicode escape')

niemc\xf3w pod koniec ii wojny \uOl5Sbwiatowej na dolny \uO015bl\u0105sk, zosta\u0142y\n

>>> import re

>>> m = re.search(u"\u015b\w*', line)

>>> m.group()

u\u015bwiatowej'

NLTK 731 ¢ S8 VF Unicode ‘745 ERAE A, IF4tHAR N 1 Unicode 74 Hi o

>>> nltk.word_tokenize(line)

[u'niemc\xf3w', u'pod', u'koniec’, u'ii', u'wojny', u"\u015bwiatowej',

u'na', u'dolny’', u\u015bhu0105sk', u'zosta\u0142y']

#£ Python H{F Fi A #4mhg

W AR ST AE R (AR MG AL 4, VR nT e A SR8 76— Python SCAF 48 F AR
-7 $§m)\&%iﬂﬁ’]ﬁ/@£7ﬂ£ h T AENIE — R, URTE SRR SO B AT B AT
ST '# -*- coding: <coding>-*-' . iR, <coding>J&—iM%'latin-1',
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'big 58 # utf-8' AT (WL 3-4). & 3-4 R 1 E WA A rh A er 4 H 2 g i 4

$O
polish-utf8.py Users/ewan/svn/nltk/doc/images /polish-utf8.py

w (815 I

re
gont =

i el m

u = sent.decode( utis’)
u.lower()

u.encode| 'utfi’)

SACUTE = re.complle( 3}
replaced = re.sub|SRCUTE, sacute]”, sent)
replaced

Ln: 17 Col28

K] 3-4. Unicode 5 IDLE: IDLE 9385/ UTF-8 4l 7155 e X520 IDLE |8 1
WE TN H P X ERANTEFE “ Courier CE”,

3.4 {ERIEN Fik 47 AR B

VF 28 75 M HRAT 55 AR 10 M UC AT . #ian: FATnT LU endswith('ed')#k 2L “ed”
ghRRIMIA . 7R3 1-4 THIRATAT UG ARl il e 1 SRR 20 Tl 1—AN 5 In s KRR
T PR 5 A R AT VB R (1) A

o | A ENZRIE XA IR, TR SEE RIS REEAN, NI
) TR o BATAFBERIXLE, AL TAET 5 A B AR B Bt iy 4

we JHIENERIEA . BAEH — R, FRATRR AL T R 7 2, SRR SE Ry )
BN AN E . ERATTHE R, FRATEAI 87 3k kR s IE MR IE L,
WAZIXAE: «patt».

7t Python F I IE N RIAL, FHEAF] import re $ A re M¥UFE. BFHE—MHT
PRI EER s BATFIRAE ] iy i R (2.4 715, X e BT TAL BRI B L 2 85
>>> import re

>>> wordlist = [w for w in nltk.corpus.words.words('en') if w.islower()]

EHELR TP

TEFRAMEH IE KA R «ed $» Ak DL ed 45217 BT re.search(p, s)f 71
Hos R AR po TRATTH B4R B BRI AT, ARG S, B R NRIAA
ARFIRHTE AT, HISR UL HE S Aa] (AR -

>>> [w for w in wordlist if re.search('ed$', w)]

['abaissed', 'abandoned', 'abased', 'abashed', 'abatised’, 'abed', 'aborted', ...]
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TR .7 UCECATM AT/ o BBEBRATE —A 8 N ERMURMIA N ik =, j R
=AERE, C RHBBANAN TR A E I T IR T, TATH AN A
>>> [w for w in wordlist if re.search('*.j..t..$', w)]

['abjectly’, 'adjuster', 'dejected’, 'dejectly’, 'injector', 'majestic’, ...]

) RBMR: AT A IR RITER, B S K IR R
Wa. SR MERARHRAAES, BAGIT O ROSAH A0SR
i

Jh, FFg 7 ROREIH PR IER . Kb« Ne-?mail $» K VUL email Fl e-mai
lo FATATLLEH sum(1 for w in text if re.search('*e-? mail$', w))it%—/ A
XA E—HFEIEAD IR .

HEEHAE

T9 RGH TAETFHL EASCAR (L 3-5)0 PIANERPIAN DL E R3]y AAH [ 0 o B
N, X R NEBIEHRIR . (1001: hole A1 golf # /LM N 741 4653, LA MPLE I &
WY HAH R R 81 A2 2 X LRAT M E ik X« [ghi][mno][jlk][def]$»:

>>> [w for w in wordlist if re.search('[ghi][mno][jlk][def]$', w)]

['gold', 'golf', 'hold', 'hole']

FIEAME o «Nghi]»ICELL gv h 880 FFURM . KRBT —#5: «[mn
O BRI T 58 —ANFAF 2 my n 5 oo B HE 0 FEE DU/ o2 BRI DU RESE L T A
XUEIRE VR, TS W TR 2 A R AR, P AT LS «~ [hig][nom][l
jk][fed]$» VAL IR FEI AT

(1 )] 2a8c ) (3Der )

)
4eh ) (5w ] [6mno ]
)

(7 Pors ] (8 Tuv (9 wxvz |

K 3-5. 79: 9 ML T

- RBWRR: KB 4L “THRE04 7, JUH— 0 B B R . i,
o «N[ghijkimnol+$», S AR : «~N[g-0]+$», KFUCHE AL A

1T 4y 5. 6 BN, «~Na-fj-ol+$» K IULEAE A Fff 2. 3. 5. 6
M. “=7 Al “+7 A A Ee

AT PR R “+7 fi5. R, CERRUE M T A A R S N )RR
>>> chat words = sorted(set(w for w in nltk.corpus.nps_chat.words()))

>>> [w for w in chat words if re.search('""m+itn+e+$', w)]
['miiiiiiiiiiiinnnnnnnnnnneeeeeeceee’, 'miiiiiinnnnnnnnnneeeceeee’, 'mine’,
'mmmmmmmmiiiiiiiiinnnnnnnnneeeeeeee’ |

>>> [w for w in chat words if re.search('"[ha]+$', w)]

'a', 'aaaaaaaaaaaaaaaaa', 'aaahhhh', 'ah', 'ahah’, 'ahahah’, 'ahh',

'ahhahahaha', 'ahhh', 'ahhhh', 'ahhhhhh’', 'ahhhhhhhhhhhhhh', 'h', 'ha', 'haaa',

'hah’, 'haha', 'hahaaa', 'hahah', 'hahaha', 'hahahaa', 'hahahah', 'hahahaha', ...]
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IRBAR, “+7 FoRpad “HTmAI H B — e A S, 7 e ] DU SRR m,
AL —AMES W[fed], AILLZE—ANEBMI[d-fl. BUAELERATH “*” B “+7, gRnr
RTINS 7 RN K e A m*i*n*eX* $» R ILRC T A TH « A m+i
+n+e+$> BN, [FNAFEHL P — S EREANHILAET, #lW: me. min Al mmmmm.
R 47 R X7 FRSHRARON T Kleene B, ol THEHAE.

EHAE N7 HE RIS WHEE — NP E N AT RE . Bl «[~aei
OUAEIOU]» ILC kR Tt & 7 REZ AN T - BF o FATAT LA 2 NPS WKk E T 57642 thAE oo
R R, <A [N aeioUAEIOU] +$» A #ki# iWi):):) . grrry cyb3r Al zzzzzzzz
R E R E S AR AR

N S A S E MR SR 1, TR SR VL ey S R TEAR IR AT, X245 135
ANIATAE T — 2 A\ {3 O M.

>>> wsj = sorted(set(nltk.corpus.treebank.words()))

>>> [w for w in wsj if re.search('"[0-9]+\.[0-9]+8', w)]

['0.0085', '0.05', '0.1', '0.16', '0.2', '0.25", '0.28', '0.3", '0.4', '0.5',

'0.50', '0.54', '0.56', '0.60', '0.7', '0.82', '0.84', '0.9', '0.95', '0.99',

'1.01', '1.1%, '1.125", '1.14', '1.1650", '1.17', '1.18", '1.19', '1.2", ...]

>>> [w for w in wsj if re.search('[A-Z]H\$$', w)]

['C$', 'USS']

>>> [w for w in wsj if re.search("[0-9]{4}$', w)]

['1614, '1637', '1787', '1901', '1903', '1917', '1925', '1929', '1933', ...]

>>> [w for w in wsj if re.search('[0-9]+-[a-z]{3,5}$', W)]

['10-day', '10-lap', '10-year', '100-share', '12-point', '12-year', ...]

>>> [w for w in wsj if re.search('\[a-z]{5,}-[a-z]{2,3}-[a-z]{,6}3', W)]

['black-and-white', 'bread-and-butter', 'father-in-law', 'machine-gun-toting',

'savings-and-loan']

>>> [w for w in wsj if re.search('(ed|ing)$', w)]

['62%-owned', 'Absorbed', 'According', 'Adopting', 'Advanced’, 'Advancing', ...]

i a
PN BBRSR: WSRO0 T, e RARSE I BT R IR A\, {3, ()R |k
W 4. BRI,

150

PRA] BE 28 AT SR 2 1 J5 1T 7 BEAN A R R 1) 5 ST o 42 R 1T PR 2 7 DL T
WHEREE AT BRI, BAR L7 ARIRE S H U\ EILEL M) RIS RIAA
Wi{3,5%, L/xuiimI H HEE R A & TR NI Ze 2 I 9 BRI 32 2 ik
A B TR — AN ERAERFTEH, eI LS8 E EYATED /9 —&48EH, .
«w(i|elailoo)t», VLHE wit. wet. wait Fll woot. RA] LA W& IXAME] T i 8 Ji — AR IE
PSS, i «ed|ing$» M REG SR EM A, XERA AN .

BAVIE B TG AT RS 3R 3-3 e
K 3-3. I A TR T 1, H P FE Ay, oA
BAERT ATH
. WACAT, VLECHTA 745
Aabe VCHC LA abe JFUR I 45 5
abc$ VLECLL abe 45 2 1515 H
[abc] VLR AR & i —A
[A-Z0-9]  VCRC4F— N
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ed|ing|s VERCHR & W — AN 8 CHTHO

* U0 H FAN 24N, W a*, [a-z]* (120Y Kleene [4]6)
+ I H 1 AEZAS, 0 at, [a-z]+

? RUTENRIE H B 1A (BT "J3%) 0. a?, [a-z]?

{n} EH n R n AR

{n,} 2/AFE n ik

{,n} HEEALT nik
{m,n} 2OEHE m AL T n ik
a(blo)+  FE S FRORIRAERTIE

Xt Python il REdR M, — M IEMRIR G ARATHAR 747 5f BT ke . R 47 s b
B AR S R — 28R R AT, Python RRESRIG SRR IR AL L EAT. Bl “\b” 4k
B — NIRRT S o I OL R, A S AT BORML I IE W RAGE N, JRATI N % 35 VR &
TOEANEMRE A R B AT, DO B ARG re FEORAREE. BA Tl 4 A
FOIN— AT “r7 SRRV e RSB Bl R AT E r\band\b' B I “\
b7 455 2 re JAEARRE DA VL IC ] [ 12 J 1 AN I AR N JRAR 34 o W AR AR BEZ I > B ...
RN IE MR IR S8 M BILAE T 48 FAT PR A —— 1R 23 T8 e 2 AEUK SRR 1 1)
X

3.5 ENREXKIAH sk

R (4481 78 3 S 348 FH re.search(regexp, W)VLHAL—26 11 )ik regexp KA8&R
Wl wo B TR — N IEMRIA S B UCHL—AN B A, FATIE AT LAl 1E ik RN
PR s LR IR 16 7 R A& 0]

R FRFR

i re.findall() ( “find all” BURBIFTA) A PTE CCEEK)D VLACH € 1L
e AERATH R R TT R, e
>>> word = 'supercalifragilisticexpialidocious'

>>> re.findall(r'[aciou]', word)

[lul’ ’el’ vav, lil, Va” lil’ ’iV’ lil, Ve” lil’ ’al’ Vil, '0" ’iV’ IOV, lul]
>>> len(re.findall(r'[aciou]', word))
16

ERATREF LSRRI PSP L LT E P A, R0 e e AT R A
>>> wsj = sorted(set(nltk.corpus.treebank.words()))

>>> fd = nltk.FreqDist(vs for word in wsj

for vs in re.findall(r'[aciou]{2,}', word))

>>> fd.items()
[(fo', 549), (‘ea', 476), ('ie', 331), (‘ou', 329), (‘ai, 261), (‘ia', 253),
(‘ee', 217), (‘'00', 174), (‘ua’, 109), (‘au', 106), (‘ue', 105), (‘uf, 95),
(‘ef, 86), ('of, 65), (‘oa', 59), (‘e0!, 39), (‘iou', 27), (‘eu’, 18), ...]
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s BBAWRE: 15 W3C HIRT AR, FUBIXAERR: 2009-12-31. FTIE
‘ﬂ; Wik 2R e T T Python ARIGHIY “27, ¥ 545 H'2009-12-31 "4y —
Lt We MENEER[2009, 12, 31]

[int(n) for n in re.findall(?, '2009-12-31")]

PR LME L5

— B re.findall() Wi PR AT, T AAEIX S8 7 A7 e LA 284 1)
F, Ik EA TR R B e 12 K.

SO i BETUAR I, B i) A BB e & 7598 T LA 5 1 32, A7 2RI 3 AR B
Y. fl4n: declaration 2% dclrtn, inalienable AZ 1% inlnble, £ B4 BT 1A 15 51 B 108 741,
FE N — Al rrh, IENERGE LRSI B oo e d, Bl R Io i e AR A B s BRI
W o IX AN BONZE BIAT AR B, W FRARIVEE T AN 2, IE I S 1 )5 2 R 4 2
. FAMEH] re.findall() F&IOUIT A VEEC i h B 745, SRS join () # e AT et —
& 3.9 5 I ERARAE) .

>>> regexp = r"[AEIOUaeiou]+|[AEIOUaciou]+$|[*AEIOUaciou]'

>>> def compress(word):

pieces = re.findall(regexp, word)
return ".join(pieces)

>>> english udhr = nltk.corpus.udhr.words('English-Latin1")

>>> print nltk.tokenwrap(compress(w) for w in english_udhr[:75])

Unvrsl Delrtn of Hmn Rghts Prmble Whrs rcgntn of the inhrnt dgnty and

of the eql and inlnble rghts of all mmbrs of the hmn fmly is the fndtn

of frdm , jstce and pce in the wrld , Whrs dsrgrd and cntmpt fr hmn

rghts hve rsltd in brbrs acts whch hve outrgd the cnscnce of mnknd ,

and the advnt of a wrld in whch hmn bngs shll enjy frdm of spch and

PR, AR BATR IR NGRS AR S An g Aok . AEIXHL, AR D FE RS
W ARIUITAT A & - O E R, it ka A sio PR RERS AL O I, AT AT SR IR 1L
NIRRT RS AT A EEXT IR S

>>> rotokas words = nltk.corpus.toolbox.words(‘rotokas.dic")

>>> cvs = [cv for w in rotokas words for cv in re.findall(r'[ptksvr][aciou]', w)]

>>> cfd = nltk.ConditionalFreqDist(cvs)

>>> cfd.tabulate()

a e i 0 u

k 418 148 94 420 173

p 8 31 105 34 51

r 187 63 84 89 79

s 0 0 100 2 1

t 47 8 0 148 37

v 93 27 105 48 49

FA s ATH AT, FAVERENEHH “ HAMMG 7, AR R EAIA L X
SRS R AMIATIT LIS NG IRE A BFE-RApE T R LB s, TS —4
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RN B BRI R s . GERRMPEH “su” B kasuari, “cassowary”
S NI BRI o

U R VAR A A D H A S AL, A AR IR VFRATIE R B A E
AR -0 O ) SRR A R B . Bl cv_index['su'INZas AT 5 H “su’
AR e T AT T an o] BE A — A

>>> cv_word _pairs = [(cv, w) for w in rotokas words

for cv in re.findall(r'[ptksvr][aciou]’, w)]

>>> cv_index = nltk.Index(cv_word_pairs)

>>> cv_index['su']

['kasuari']

>>> cv_index['po']

['kaapo', 'kaapopato', 'kaipori', 'kaiporipie', 'kaiporivira', 'kapo', 'kapoa',

'kapokao', 'kapokapo', 'kapokapo', 'kapokapoa', 'kapokapoa', 'kapokapora’, ...]

X BT AK R AL FREREAN 1] w, KRN 1] 6 H TR RC IE 3R GA K« [ptksvr][aeiou]» 1 i
H PR, AT kasuari, ‘& 463 ka. suflri. M, % cv_word_pairs K5 ('k
a', 'kasuari'). ('su', 'kasuari')F('ri', 'kasuari'). LA nitk.Index () #
AHHRG]

BERAT

TR NP R 5 |, BATEE AN (ERERAERERD SO il S5 3414
RN GBS T .. 2l “laptops” Sk F|EH “laptop” MR, RZIMR. =
S E, “laptop” 5 “laptops” U [y fa]—AMa] (BaA 4 BRIz,

XL F AL AT SS, BAT AR AN IS R, FURACEE T o Hl AN ] R 7
FEAIRZ M. X B E—RRR E M 77k, B LR ARG — N G S 71

>>> def stem(word):

' 1! 1

es', 's', 'ment']:

for suffix n ['ing', 'ly', 'ed', 'ious', 'ies', 'ive', '
if word.endswith(suffix):
return word[:-len(suffix)]

... return word

ORI T R NLTK b BT, B A AT ] s g4 1 0 28 AL PRI
MMES AR o JATH R — DR — DT o RINIERE . J 175 20 e A 5 N AR
AN E R AT

>>> re.findall(r'. *(ing|ly|ed|ious|ies|ive|es|sjment)$', 'processing')

['ing']

TEIEI, R IE N RIA A VLR HEA ], reufindall() HUE4AATGS . KRR S
AH ADIRE: EFEERIUN 70T R AR IS ok g e e L, (HANVEE
PEEM B AR R, ARSI “?7, ERVFZ MM ENFRIE AL —. T2 St E
FRIRRCAS <

>>> re.findall(r'". *(?:ing|ly|ed|ious|ies|ive|es|s|ment)$', 'processing')

['processing']

SRIM, SEbr b, AT AR ] 2y plin) T RS S BTLL, BRIV 2% 3L G5 5k 1E
R AR 53

>>> re.findall(r'~(. *)(ing|ly|ed|ious|ies|ive|es|s|ment)$', 'processing')
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[(‘process', 'ing")]

XERKARA HIE, EURE AW iEIRA1KREF 54 A “processes ”:

>>> re.findall(r'(.*)(ing|ly|ed|ious|ies|ive|es|s|ment)$', 'processes')

[(‘processe’, 's')]

IEMFR A R A B T a4 “-s”, ARG “-es”. TR T —AMlbz hb: “*”
BARTTR “TU3ER 7, PTRARRIKRECR) “ %7 F il EUR T B 2 O UL RGN B 747 H . 2R3k
AMEH] “AETRAE” RRACHY “* 7 BRAERT, BH “*?7, JATHAT 2 JAT A

>>> re.findall(r'(. *?)(ing|ly|ed|ious|ies|ive|es|s|ment)$', 'processes’)

[(‘process', 'es')]

AT ] DUE A5 M8 S P I BT, SRS 4

>>> re.findall(r'(. *?)(ing|ly|ed|ious|ies|ive|es|s|ment)?$', 'language')

[('language', ")]

RXMOTEARAVEZ 8, REERIVEAIS? ) AR AR SEE A RO IRIE
T, RN 2R SO

>>> def stem(word):

regexp = r'(.*?)(ing|ly|ed|ious|ies|ive|es|sjment)?$'
stem, suffix = re.findall(regexp, word)[0]

return stem

>>> raw = """DENNIS: Listen, strange women lying in ponds distributing swords
.. 18 no basis for a system of government. Supreme executive power derives from
.. a mandate from the masses, not from some farcical aquatic ceremony."™

>>> tokens = nltk.word tokenize(raw)

>>> [stem(t) for t in tokens]

['DENNIS', "', 'Listen', '), 'strange', 'women', 'ly', 'in', 'pond’,

'distribut’, 'sword', ', 'no', 'bast, 'for, 'a', 'system', 'of', 'govern',

"', 'Supreme', 'execut', 'power’, 'deriv', 'from', 'a', 'mandate’', 'from',

'the', 'mass’, ',', 'not', 'from', 'some', 'farcical’, 'aquatic', 'ceremony’, '.']

TEVERCBATI E M F A RAE “ponds” 10 “s” MER, (1HL45 “basis” 1 “is” MIlR. &
PEAE SR CREEAA . IR Wi distribut 55 deriv, {HIXSSH L AE— L6 ] vl 2

ST

BRESHECAE

ARAT LA — Atk 3k £ 1 M08 A R — A SCAS 2 AN 3] G LI SO — MR R4
o Bltn: “<a> <man>” LHICATPTE “a man” BSEH]. OAE S TR ICHR AR
(RTS8 2 (B I BT 1 R 20 X 06 NLTK ) findall() 77 B AL BESCAR A R0,
e RIS, A< *>0, ERIILEIA RN, el TR, T2R
VCficia] (fl4n: monied) TAVCALKEE (fFl4n: a monied man). 55 ANl LLin] “br
o” HiRM =AM A RIE@. Ba— M7 BURE “17 JFIR ) = A s 2 8 4 )
Fra1®,

>>> from nltk.corpus import gutenberg, nps_chat

>>> moby = nltk. Text(gutenberg.words('melville-moby_dick.txt'))

>>> moby.findall(r"<a> (<.*>) <man>") ©
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monied; nervous; dangerous; white; white; white; pious; queer; good,;
mature; white; Cape; great, wise; wise; butterless; white; fiendish;
pale; furious; better; certain; complete; dismasted; younger; brave;
brave; brave; brave

>>> chat = nltk. Text(nps_chat.words())

>>> chat.findall(r"<.*> <.*> <bro>") @

you rule bro; telling you bro; u twizted bro

>>> chat.findall(r"<L.*>{3,}") ®

lol lol lol; Imao lol lol; lol lol lol; la la la la la; la la la; la

la la; lovely lol lol love; lol lol lol.; la la la; la la la

L

o RBIRR: YL PRo6f 11 Wik A B e ELAR, 18] nltk.re_show(p,
. S), B HERMET R s T AT ILEC AL p M)y, L& nitk.app.nemo(),
T ERERME - MRRIEWRE X E . HE LR, AR TS
PRI NI A ) — 28255 .
HPATWEFTRITE 5 IG5 R Wl TEAH OGN S A R AR IR A S 1) ARl LT, —
ANNNRBIEFTRES AR KT Bl 7 KB SCATERE PR “x and other ys” JEZA
(ZIE X BELLFRATR I AL (2.5 5D
>>> from nltk.corpus import brown

>>> hobbies_learned = nltk. Text(brown.words(categories=['hobbies', 'learned']))
>>> hobbies_learned.findall(r"<\w*> <and> <other> <\w*s>")

speed and other activities; water and other liquids; tomb and other

landmarks; Statues and other monuments; pearls and other jewels;

charts and other items; roads and other features; figures and other

objects; military and other areas; demands and other factors;

abstracts and other compilations; iron and other metals

B2 SCK, L4 JAT— G I RS B, AT 2L T
T8 SR, AL R R il 5 Uk, IR AR EHEBR IGO0 . i, 455 “d
emands and other factors” K] “demands” JERA! “factor” M)—ANSEA], (HIEIXA) %L PR
LIRSS EORIIN TR SRt FAT AT DU T T A IR S R S Rk B O

(YN A
PN SR [ BRI T AR 45 A Ty 2R d e L FR S R 1 7 2 TR AT
ﬁfa TEAS 11 24k ki,

150

HRIE R A I 1 ) A, R B T B TR S s Ol DA A BATHRA BIAEAT
AR BECR S, BOE LR S B MR AR, RIRE K. BVRRAT
SR A A ) S 25 A E AR

@

)
Wa. RBYOR: SIRELL “as x as y7 WSHILIRIL AR RIUR PR .
15}

3.6 MBHXLE

FERT I AIRE A5, AT A BESCACTRII Fir 483 2R SCA By /N, B set(w.lo
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wer() for w in text). i_i‘_@*;ﬁﬁ lower( ) ATH CARTEA /NS, IXFE—K “The” 5

e” B 2N o FATTH AR LI AE AT B, dn . LAt A i ial 28 LA S R B T
E%ﬁo SR P R IR G R O 7 P i e ], R ASER] T VA I AT 55 o 3RAT
RIKIFIRIR L. G, TATH L IR AEA T A ] 0 Kt -

>>> raw = """DENNIS: Listen, strange women lying in ponds distributing swords

.. 18 no basis for a system of government. Supreme executive power derives from

.. a mandate from the masses, not from some farcical aquatic ceremony.
>>> tokens = nltk.word tokenize(raw)

FT R AR

NLTK LG T SEH e 1R 3] FHE B, W SRR T B AN T3S, R A S A8
EATHI A, TASZ AL WS HIE B T3 s, B NLTK H 1] T3
AR AL EE [P ASEE I 15 AR )32 o Porter A Lancaster ] T3S 12 RS AT B O BRI 1 2
W2 1A Porter 1 T-HEHES IEFIALHE 71 lying CREEIRGTA lie ), 1M Lancaster il T-$2HX
LTI Rra P USLI T8

>>> porter = nltk.PorterStemmer()

>>> lancaster = nltk.LancasterStemmer()

>>> [porter.stem(t) for t in tokens]

['DENNTI', "', 'Listen', '), 'strang', 'women', 'li¢', 'in', 'pond',

'distribut’, 'sword', 'is', 'no', 'bast, 'for, 'a', 'system’, 'of, 'govern,

1 PN A\l

".", 'Suprem', 'execut, 'power’, 'deriv', 'from', 'a', 'mandat', 'from',

'the’, 'mass’, ',', 'not', 'from!, 'some', 'farcic', 'aquat', 'ceremoni’, '."]
>>> [lancaster.stem(t) for t in tokens]

['den', '/, 'list', ',', 'strange', 'wom', 'lying', 'in', 'pond', 'distribut’,

V ' " '

'sword', 'is', 'no', 'bas', 'for, 'a', 'system', 'of', 'govern!, ', 'suprem’,

'execut, 'pow', 'der’, 'from', 'a', 'mand', 'from', 'the', 'mass', ',', 'not',

'from', 'som', 'farc', 'aqu', 'ceremony’, '.']

TR BGOSR W S, FAT T W 28460 H ol & J AT B AR ] T3 B 4
RAREER G| — SR RMIAR R SCFF AR B N3, Porter 1) T-HE U /& — MR AF %%
(B 3-1 Fros, BRI TN SRR, K TABRTEE, 757 s S BARAE

3.9 kR, enumerate() ¥ 4.2 TR,
7 3-1. AL i T 1A R 71 304
class IndexedText(object):
def  init (self, stemmer, text):
self. text = text
self._stemmer = stemmer
self. index = nltk.Index((self. stem(word), i)
for (i, word) in enumerate(text))
def concordance(self, word, width=40):
key = self. stem(word)
wc = width/4 # words of context
for i in self. index[key]:

— 1

lcontext Join(self. text[i-wc:i])
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— 1

rcontext
Idisplay = '"%*s' % (width, lcontext[-width:])
rdisplay = '%-*s' % (width, rcontext[:width])
print Idisplay, rdisplay

def stem(self, word):

return self. stemmer.stem(word).lower()

Jjoin(self._text[i:i+wc])

>>> porter = nltk.PorterStemmer()

>>> grail = nltk.corpus.webtext.words(' grail.txt")

>>> text = IndexedText(porter, grail)

>>> text.concordance('lic")

r king ! DENNIS : Listen , strange women lying in ponds distributing swords is no

beat a very brave retreat . ROBIN : All lies ! MINSTREL : [ singing ] Bravest of

Nay . Nay . Come . Come . You may lie here . Oh , but you are wounded!

doctors immediately ! No , no , please ! Lie down . [ clap clap ] PIGLET : Well

ere is much danger , for beyond the cave lies the Gorge of Eternal Peril , which
you . Oh ... TIM : To the north there lies a cave -- the cave of Caerbannog --

h it and lived ! Bones of full fifty men lie strewn about its lair . So , brave k

not stop our fight ' til each one of you lies dead , and the Holy Grail returns t

WM

WordNet ] 2 U T 2 M 3k 1m 28 7 A= (R3] F 2 AE E ) 7 St rP (R3] o SNBSS A e R A
] TR I 45 LU RIA SR 20 F i) THR IS 2408 . TR, EFBCA L BE “lying”, HEHK “wom
en” ¥l “woman”,

>>> wnl = nltk. WordNetLemmatizer()

>>> [wnl.lemmatize(t) for t in tokens]

['DENNIS', "', 'Listen', '), 'strange', 'woman', 'lying', 'in', 'pond’,

'distributing', 'sword', 'is', 'no', 'basis', 'for', 'a’, 'system', 'of,

'government', '.", 'Supreme', 'executive', 'power’, 'derives', 'from', 'a',

'mandate', 'from', 'the', 'mass', '), 'not', 'from', 'some', 'farcical,

'aquatic', 'ceremony’, '.']

U RARAR G P — S8 SO IRNL, B AR AR 4 (Eliria]) #13E, WordNet
B I DAV

T3 A BT 3 LU R, AR 65 LU AT AT
FEARRAT B —ANRg PRI RIS o a0 . A HERIEOT LA s 21
AR AR 0.0, BEFE RS T A N AAA . IXARTTT AR,
B T VFE TR S U S I HER T .

3.7 HIEMRIEN A 3LAE 57

SRR AT B DI AT PR R B R S R TS BT, BRI — IR E
%, JAREN — HAE R A EA U, SRR Z IR R e i 17, IR NLTK
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AL — L] o IUAE VR C2R S T IEWRRIE S, ARRT LA 2] el 4 AT e ATIoR A SCA 733,
xS LR R AT B 2 (R

43R BRI A5 v

SCA 3 Ba] FR)— R AR 1 ] B VR AR B RS AT Ab 7 B SCAS . 5 8 LUR A B (2 W 22 8l
B HHSCA:

>>> raw = """When I'M a Duchess,' she said to herself, (not in a very hopeful tone

... though), 'l won't have any pepper in my kitchen AT ALL. Soup does very

... well without--Maybe it's always pepper that makes people hot-tempered,'..."""

FATATLAE I raw.split() 7E45 K8 A5 Ak 73 1 46 SOA o A HT R I AR AR e 4,
VCHC P45 B T SR AT QAT , BN SEMA SRS “\n” #ATHRF: AT
LEVLHATAT R AT IR AT 17 @:

>>> re.split(r' ', raw) @

["When", "I'M", 'a', "Duchess,", 'she', 'said', 'to', 'herself,', '(not', 'in',

'a', 'very', 'hopeful', 'tone\nthough),’, "I", "won't", 'have', 'any', 'pepper’,

'in', 'my', 'kitchen', 'AT", 'ALL.", 'Soup', 'does', 'very\nwell', 'without--Maybe',

"it's", 'always', 'pepper’, 'that', 'makes', 'people’, "hot-tempered,'..."]

>>> re.split(r'[ \t\n]+', raw) @

["When", "I'M", 'a', "Duchess,", 'she', 'said', 'to', 'herself,', '(not', 'in',

'a', 'very', 'hopeful', 'tone', 'though),, "I", "won't", 'have', 'any', 'pepper’,

'in', 'my', 'kitchen', 'AT", 'ALL.", 'Soup', 'does', 'very', 'well', 'without--Maybe',

"it's", 'always', 'pepper’, 'that', 'makes', 'people’, "hot-tempered,'..."]

ENETE X «[ \E\nT+» Il — DA, HIRAT (\O 2BEATrF A\nd. HAla
TR, WP IR, NI SHRIRE .. T2, BATEMH— re RN ERSES “\
S”, ERINILECHT A 2% F1 747 - BT ] P 2 — At U T LAECS ) reusplit(r'\s+', raw).

) B MR R INEE “r7, VR Python RS IH T 45
\ [ NG ey SN RES S h S e
153

TEZS KT ALY BISCARZE BATTIN “ (not” F1 “herself,” IXFERIARIRET o 55— Rl vk 4l
H] Python $#RHELTIRATH A4 “\w” VLRSI 74T, 2T [a-zA-Z0-9_]1. tEX T
KIS “\W” BT FERE. BRI N R LA 45 o FRATTAT UE — M) B ) 1E
U W K73 BT A7 503 A5 LA BN

>>> re.split(r'\W+', raw)

[", "When', 'T', 'M', 'a', 'Duchess', 'she', 'said', 'to', 'herself', 'not', 'in',

'a', 'very', 'hopeful', 'tone', 'though', 'T', 'won', 't', 'have', 'any', 'pepper’,

'in', 'my', 'kitchen', 'AT", 'ALL', 'Soup, 'does', 'very', 'well', 'without',

'Maybe', 'it', 's', 'always', 'pepper’, 'that', 'makes', 'people', 'hot', 'tempered',

"]

ATLAE B, AP IR RIS ARG T A ] — N2 A i CEL T il S R 25 xc s plit (')
Wit re.findall(r'\w+', raw)f A S UCEC RV AN 2 25 ARF S, Bl 145 20 R AR R AT,
HEA TR IAE, FATEAEVCHCIR, FATAAEY i 1 ) b 2N o 56 ) V2 1 Bl
ALE o IEMZRIE AW [ \S\WH*» K4 5 56 22 DL L ] Th A R T Fe 41 o i R B ILHRE
(), e UL S T B W P A AR AT RS AT (\NS” a2 “\s” HIHh) . IXEIRA

114



b i SERAE SR A8 Can's) fE—2, HADEEASELERFR AR e o et o El

>>> re.findall(r"\w+\S\w*', raw)

["When", 'T, "M", 'a', 'Duchess', '), ™", 'she', 'said', 'to', 'herself’, ',

'(not, 'in', 'a', 'very', 'hopeful, 'tone', 'though', ), ')\, "I", 'won', "t",

'have', 'any', 'pepper’, 'in', 'my', 'kitchen', 'AT', 'ALL', ", 'Soup', 'does',

'very', 'well', 'without', '-', '-Maybe', 'it', "s", 'always', 'pepper’, 'that,

'makes', 'people’, 'hot', '-tempered’, '), ™", ., ", "

AW R RIA A P “\w+7, RVFEFFFA S «\w+([-"T\w+)*». X4
FKEAFR “\w+” JFHEREANSE L “[-'T\w+” B54); & ULE hot-tempered Al it's.
(A THT EAE XA FRIE AP S <27, REFT C& el o) Jd ERs N — MR L
Bes | S AP E A S eSS SO I

>>> print re.findall(r"\w—+(?:[-' \w+)*|'[-.(F-\S\wW*", raw)

[™", "When', "I'M", 'a', 'Duchess', ',’, ™", 'she', 'said', 'to', 'herself’, ',

'(", not', 'in', 'a', 'very', 'hopeful’, 'tone', 'though’, '), '), "", 'T|,

"won't", 'have', 'any', 'pepper’, 'in', 'my', 'kitchen', 'AT', 'ALL', ., 'Soup/,

'does’, 'very', 'well', 'without', '--', 'Maybe', "it's", 'always', 'pepper’,

'that', 'makes', 'people’, 'hot-tempered’, '), ™", '...'

LERXAM) 7 R AR« [- (4>, RSAEXUETRF . A0S FIE 5G5S B sy
o

% 3-4 HIH T BATC LA T F B FIE R IELF RS, DU S8 I AF

]

Fo

K 34 IEWEALH

5 ike

\b WA CEEE)

\d fE—THEHE 24 T[0-9D

\D  ARMHEECT AT GERTN 0-9D

\s AR 2 A4 GRS \On\nfwv]D

\S TR AR GHS T \n\n\iv])
\Wwo AR AT O T [a-zA-Z0-9_ D
W AR BT O 2T [%a-zA-Z0-9_]D
\t IR AT

\n HATHF

NLTK HJIiENR AR5 A%

PR nitk.regexp_tokenize() 5 re.findall() 5L (FAi]— B AR e 34T 203D o SR
ifi, nltk.regexp_tokenize() il s m, HANE ZRFRAAIERE S . K 7 ] sk,
FATKIEWZIE A TS, BATE IR Rl “(?2x)” “verbose #7&” 5 1JF Pyt
hon Z: R A2 A ARF AR

>>> text = '"That U.S.A. poster-print costs $12.40..."

>>> pattern = 1'"(?X) # set flag to allow verbose regexps
([A-Z]\)+ # abbreviations, e.g. U.S.A.
| \WH(-\w+)* # words with optional internal hyphens

| \$Nd+(\\d+)?%? # currency and percentages, e.g. $12.40, 82%
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| \AN # ellipsis
| T1.;"?0):=-_"1 # these are separate tokens
>>> nltk.regexp tokenize(text, pattern)
['That', 'U.S.A.", 'poster-print', 'costs', '$12.40", '..."]
fiiH] verbose AR, AT RAANFEAL ] RICHL — N5 4% 745 ATH “\s” . regex
p_tokenize() R EfT — /NN gaps 4. W E N True I, 1EWIZRIE A & bR AT A 1)
PEE, st re.split()—F¢.
- - AT LUE ] set(tokens).difference (wordlist), i@ id Fb 41 45 3 5
Wa W3, RIS AR R R IR IRAT, SRV — >0 4%
B IRATREASE R T B AR IC A NG

53R BRI RE— 25 A

IRAE S A3 in) & — AN LU AR TT BETUIA 1) 22 B SR B AT 55 o VAT B — AR R 7 8 BEAE P A 4
BHAT 2 AR, FRATTL SRR e IS A ) 75 2 e LS @ bR R AT

TEFF Ry W AR I, V7 al O T TARE L I SR AR SO A 2 1), X AT BLLEAR IR 43 1] 248 ) 4
e RS EE T ERR “HEEhrE”) bR BT ha . NLTK Rl ZEEE A G055 22 N A 2 1)
BARFEA, R CERBTHIR) JRIECA (nltk.corpus.treebank_raw.raw()) Fi14rfii
A (nltk.corpus.treebank.words()).

3 B a0 M US4 B AAAE, W “didn't”. T RIRATAR BT — AN IR, R
X ARSI IE A “did” AT “n't” (A& not) I BEREINA H « FATTmT LAE i
PR AMOX T T AE .

3.8 43l

AR B GRS, RAE 2 IR P 1A I AT R S S R b R AT
G g A S (10 A 1 L) — S S o FEAT R, JRATIHS A B A ] R 5 AR A
2], A S 2 H AT R CAAEA TR B 78 A R

W)

FER] 7K Ab BESOA T AR CE RE W I SUA R 73 A1) 1o IR AT &/ 2, L8
BHE QSR TN RIVT IR o A5 R R, JRATToH A B R A ) 1 - 1
i 4

>>> len(nltk.corpus.brown.words()) / len(nltk.corpus.brown.sents())

20.250994070456922

FEFATEDL N, SCAATRE UM PR AR SO 2T, BRATT /s EER e 731
J§4) ¥ . NLTK iid 07 Punkt f) 773 14§ (Kiss & Strunk, 2006)ffj{L T X 2E, X 24l
EN IR AN SCAR W A B T GRVER, A R AE AR 32 R SR I 73 F1 a9 s 2 58
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B, RaEBIAF R R O

>>> sent_tokenizer=nltk.data.load('tokenizers/punkt/english.pickle")

>>> text = nltk.corpus.gutenberg.raw('chesterton-thursday. txt")

>>> gents = sent_tokenizer.tokenize(text)

>>> pprint.pprint(sents[171:181])

['""Nonsense!',

" said Gregory, who was very rational when anyone else\nattempted paradox.',

""Why do all the clerks and navvies in the\nrailway trains look so sad and tired,..."

'T will\ntell you.',

't is because they know that the train is going right.',

'It\nis because they know that whatever place they have taken a ticket\nfor that ...",

't is because after they have\npassed Sloane Square they know that the next stat...',

'Oh, their wild rapture!',

'oh,\ntheir eyes like stars and their souls again in Eden, if the next\nstation w...

"n\n"It is you who are unpoetical," replied the poet Syme.]

TR, XA IS AN A, 008 Lucian Gregory SE2E I UF. SR,
S AU LA AT, IR 2l H LA SRR 74 o 001K 2 B R P
EE AT

Wi L AR, DA A5 T R AR IS4 51 o5 — 2800 5 [ I AR ic 4 5 A 0] 7450, 3
BRI E W “US A" LRIJEEE. Wi o —FIE N 6.2 15,

5

TS B EHRG, WAL AT R R 8, SO ) A4 BN A X
. b, AP ZE AN (a4 “love”  [verb], guo3 “country” ,
ren2 “person” ) WA “ZIE/ N7, “country-loving person”, B “Z/E N7, “1
ove country-person”s
FEAL R I REAE VTR 5 AL BE o tH L, W 200 4 82 ) T 75 U 0 ) B R Bl
A PATHSEANIX LT I, TXA 1) B s AL 15— M ) B R v A . W6 5 I8 =
THUR XA o) @, 51 Bt /N W SRR
F BRI AN IE R, SR BT A Ok B
(1) a. doyouseethekitty
b. seethedoggy
c. doyoulikethekitty
d. likethedoggy
AT R — DRI A AL 73X A il (8 JATT 5 B B — P I VLR 3 TT SCA N L 5317
bR BATA] BLGS BEAS FAFARTE — MR R 2 ZAS P Ja 2 A — il bras GX A
RORAESE 7 58 “p P R EAT D AR BT N1l 5 5 S H — AU N B
i, AEAEERS N — AN E AR5 o IX HLE —Fh o532, BAE UG 1) 3 1] Al e 28 7310 H AR o
>>> text = "doyouseethekittyseethedoggydoyoulikethekittylikethedoggy"
>>> gegl = "0000000000000001000000000010000000000000000100000000000"
>>> geg2 = "0100100100100001001001000010100100010010000100010010000"
ST 0 F1 1 2R 3 1) o P45 R o EATTEEIE SO L — N 77T, B n SCAH]
DATE n-1 /NHb 5 8% 200 41 3-2 T If e 4 segment ()i s T AT ] LA AS R R [ 29 45
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73] B SCA

Bl 3-2. Mol #7758 segl fllseq2 HHE A i, segl fil seg2 L BN
— AL )| BRI RG2S ] 15 segment () AT LUAE T e TE B 57 il 1 AR

def segment(text, segs):

words = []
last = 0
for i in range(len(segs)):
if segs[i] == 'I"
words.append(text[last:i+1])
last = i+l
words.append(text[last:])
return words

>>> text = "doyouseethekittyseethedoggydoyoulikethekittylikethedoggy"

>>> gegl = "0000000000000001000000000010000000000000000100000000000"

>>> seg2 = "0100100100100001001001000010100100010010000100010010000"

>>> segment(text, segl)

['doyouseethekitty', 'seethedoggy’, 'doyoulikethekitty', 'likethedoggy']

>>> segment(text, seg2)

['do', 'you', 'see', 'the', 'kitty', 'see', 'the', 'doggy', 'do', 'you',

'like', 'the', kitty', 'like', 'the', 'doggy']

BAES ) AT S5 AR R T — MR R ) P BH SCA 775 R IR 23 B Bl ) A7 o o
AMBCE 7 2 F HMOA, IR EAIAE e — W . 2558 — NS IE e i, 2 BEs il
ML R3] PR P B R AR SCASI) o 123 (Brent & Cart-wright, 1995)2 &, FATTATLLE L—
BRI T REG TR T A N AT A B A A BT AR AR R
TIACE A . FATAE 3-6 ] 13X 4,

SEGMENTATION REPRESENTATION OBJECTIVE
LEXICON DERIVATION
[Goyou [ see | thekitt [y | l.doyou [1]Z]4]6] LEXiCoN: =
2. see
Like DERIVATION:
- — 4. thekitt +3+d44+3 =
| dayau I |IkF'I thekitt | W | 5. thedngg n romaL
(ke [thedoga] y o GIE]  33+14=47

K 3-6. 5 HARRE: 5008 — MBI CAR R 73] (220, HEFH— P 72, &
BELLWSEAR TN, P G it BN (CIFU T &) GHEFR N 74 AF 2701 )it 1Y
75398 13BN W] 73 1] A
SCHLIZAS H AR B HOE AR 5L, gl 1 3-3 o
0] 3-3. Tt 57 s i R T R I DA A
def evaluate(text, segs):
words = segment(text, segs)
text_size = len(words)
lexicon_size = len(' '.join(list(set(words))))
return text size + lexicon size

>>> text = "doyouseethekittyseethedoggydoyoulikethekittylikethedoggy"
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>>> segl = "0000000000000001000000000010000000000000000100000000000"
>>> seg?2 = "0100100100100001001001000010100100010010000100010010000"
>>> seg3 = "0000100100000011001000000110000100010000001100010000001"

>>> segment(text, seg3)

['doyou, 'see', 'thekitt', 'y', 'see', 'thedogg', 'y

'thekitt', 'y', 'like', 'thedogg', 'y']

>>> evaluate(text, seg3)

46

>>> evaluate(text, seg2)

47

>>> evaluate(text, segl)

63

B J5— P BRI B BRER B 0 A0 1 IIBER, ] 3-4 R, TR, S
LS “thekitty ™ BOREI 3", DRl B o AT AL BS54 B A

B 34, (EPIBERLE K ST T — TG IS F T i BEHIAES) 0 1 7
EAIG G R LA ANAG, DR LMD,

from random import randint

, 'doyou’, 'like',

def flip(segs, pos):
return segs[;pos] + str(1-int(segs[pos])) + segs[pos+1:]
def flip_n(segs, n):
for i in range(n):
segs = flip(segs, randint(0,len(segs)-1))
return segs
def anneal(text, segs, iterations, cooling_rate):
temperature = float(len(segs))
while temperature > 0.5:
best _segs, best = segs, evaluate(text, segs)
for i in range(iterations):
guess = flip_n(segs, int(round(temperature)))
score = evaluate(text, guess)
if score < best:
best, best segs = score, guess
score, segs = best, best_segs
temperature = temperature / cooling_rate
print evaluate(text, segs), segment(text, segs)
print
return segs
>>> text = "doyouseethekittyseethedoggydoyoulikethekittylikethedoggy™"
>>> gegl = "0000000000000001000000000010000000000000000100000000000"
>>> anneal(text, segl, 5000, 1.2)
60 ['doyouseetheki', 'tty', 'see', 'thedoggy', 'doyouliketh’, 'ekittylike', 'thedoggy']
58 ['doy', 'ouseetheki', 'ttysee', 'thedoggy’, 'doy', '0', 'ulikethekittylike', 'thedoggy']
56 ['doyou', 'seetheki', 'ttysee', 'thedoggy’, 'doyou’, 'liketh', 'ekittylike', 'thedoggy']
54 ['doyou', 'seethekit', 'tysee', 'thedoggy', 'doyou’, 'likethekittylike', 'thedoggy']
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53 ['doyou’, 'seethekit', 'tysee', 'thedoggy', 'doyou’, 'like', 'thekitty', 'like', 'thedoggy']

51 ['doyou’, 'seethekittysee', 'thedoggy', 'doyou’, 'like', 'thekitty', 'like', 'thedoggy']

42 ['doyou!, 'see', 'thekitty', 'see', 'thedoggy', 'doyou’, 'like', 'thekitty', 'like', 'thedoggy']

'0000100100000001001000000010000100010000000100010000000'

AT R A, i nT BE LA & BEAHEN E A SR SO 7 B RGRTE . XRP A
IS8 3R] )34 A AR LR s 5 R G0 1] o

3.9 M1k MNEREIFHSR

AT W 2 SR A R R T, 5 G — A TR R L — LSRR AR HE R R
SEMITLER, BCE NI R Ege v, B AN T B o AR AR PR RE . S 2 (KN,
WATVGREF AR AR EE R Bl — e sl SRS, sl AR 5
A, MEEORMEE R FIN, SO IR S i BRI R R0 4 4 RS e,
AR A B o AEATT R, OB St B S BURE e 0 R 5

MEERBIF AR

FRATTH] T SCA Rb B 1 o 15 B (18] — i 5 A A0S S 8 R o 2 AT 7 TR 2 ) 31 o
AR BRSO, AU I S a] (R B 3 A R o A1 Python fiUX 28, FATMEHI join() 77
% IHREEN “IBOK” RIE) AT R

>>> gilly = ['We', 'called’, 'him', 'Tortoise', 'because', 'he', 'taught', 'us', '.']

>>> ' ! join(silly)

'We called him Tortoise because he taught us .

>>> "' join(silly)

'We;called;him; Tortoise;because;he;taught;us;.'

>>> " join(silly)

'"WecalledhimTortoisebecausehetaughtus.'

" rjoin(silly )R B silly PRIPTEIH , CREETTER A KIS ER, AE
' I H Z 8] TR R AT B join () & — MR AREE FH R AR A JBK IR 4 B3 1R — AN T ik o (VF
Z N3 join () MiX Mo 7k 8 R B H ) join() 7 -G AN 477 o iR —
— AT AU E A AN SCA——AE Python T A7 FEEBRE R — AN SRR A,

FRBEHER

TACLF R TAHWR T RRm DR
>>> word = 'cat'

>>> gentence = """hello

. world"""

>>> print word

cat

>>> print sentence
hello
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world

>>> word
'cat'

>>> sentence
'hello\nworld'

print fir& £ Python Sl AN S AT 3 (B U H (10— XS B0 A 51 ik

—— MR B s —— T AT s ) A HE B O B AT R o ) B R I L AL
AR PR, 4 TAR—— M ——05 T s (. NI ARG TATIBRXT R A R
ISR

A VFZ HAA T 520K — SR GAE D T4 s IXATRER N T NP 138
B PR b BA A AR H AT T 0 31— AN 1 R e SRR A8 FH 1 SO 2

e A H B A S AR RS SR E T AT B I — NG Bl 45— DM f
dist, FATAT LLXAEAL:

>>> fdist = nltk.FreqDist(['dog', 'cat', 'dog', 'cat', 'dog', 'snake', 'dog', 'cat'])

>>> for word in fdist:

print word, '->', fdist{word], ';,

dog -> 4 ; cat -> 3 ; snake > 1 ;

R T AN B A AT ) R, A AR R B AT R H IR e R A DA LR 4
(K)o — N SEUF IR eI 02 1 T PR R RIA R .

>>> for word in fdist:

print '%s->%d;' % (word, fdist[word]),

dog->4; cat->3; snake->1;

TR T A8, AEFAME AR A A R B A Bt —F . (e, X
W RARIRZOB TERIE R H T )

>>> '"%s->%d;' % (‘cat', 3)

'cat->3;'

>>> '%s->%d;' % 'cat'

Traceback (most recent call last):

File "<stdin>", line 1, n <module>

TypeError: not enough arguments for format string

FERRT 5 %s MI%d & 747 B AU CHRERIBO BRSO RT . JAl ) DLR IX S8 iR A AE—
AT, ARG Y B EFE e A Gk AR IRATER AR T IZBUARAD, DIEE
A4S ST N -

>>> "%s->' % 'cat'

'cat->'

>>> "%d' % 3

130

>>> 'l want a %s right now' % 'coffee'

'l want a coffee right now'

FATAT AR 2 A LT, AH Yo BRAERT o T 2515 5 2 H 584 AR 1R R B i o 4 -

>>> "%s wants a %s %s" % ("Lee", "sandwich", "for lunch")

'Lee wants a sandwich for lunch’

FAE W] LU B P AL AT M . R IR AT H] for IR —AMp) 1

>>> template = 'Lee wants a %s right now'
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>>> menu = ['sandwich', 'spam fritter', "pancake']
>>> for snack in menu:

print template % snack

Lee wants a sandwich right now

Lee wants a spam fritter right now

Lee wants a pancake right now

155 %s F%d HEFR I SERPEIIRE. A% T IF A, DA TR s (R T
o) md CHERIEE0 g5, SO S e WA #5674 B AR iR ge e - A4l
B M UART R Y A ERT LS ME I T, RAIE A 88 A s ks U A 5

H31

BIH AT 1k, BATHAR A 74T Ep ol DAZE Ui () ERTHER RIS, W %s AN
%d. FATHALIIRERE, W%6s, F/E—NBEHR 6 KITFRH . BRATHEIERAX
MO, ARAT] ISR e A0 5. AT FH A e B SR E NV XA 2 5,
A LAFERR AL 707 e IR e 8 Al AR dRE — MEEO.

>>> '%6s' % 'dog' O

' dog'

>>> '%-6s' % 'dog' @

'dog '

>>> width = 6

>>> '9%-*¢' % (width, 'dog") @

'dog

FOABAZ B A 0 T T BNV 8. PR 120 Yo AEAS SR 745 R P AT G IR A R
FATVEAEE AN S — %A Bk e .

>>> count, total = 3205, 9375

>>> "accuracy for %d words: %2.4f%%" % (total, 100 * count / total)

'accuracy for 9375 words: 34.1867%'

WA TR — AN EE AR ] TR . AT, 78 2.1, RATHE B
PEPRAR AT PR EdE . iEIRAT B CRBIE, AT b5 56 1) 58 e bl il 3-5
TNe VERETH T AR AR S 85 Rl & a2 W 4y B i

0 3-5. As BHEFLERI AN [R5 7 AR P2

def tabulate(cfdist, words, categories):

print '%-16s" % 'Category’,
for word in words: # column headings
print '%6s' % word,

print
for category in categories:
print '%-16s' % category, # row heading
for word in words: # for each word
print '%6d" % cfdist[category][word], # print table cell
print # end the row

>>> from nltk.corpus import brown
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>>> cfd = nltk.ConditionalFreqDist(

(genre, word)

for genre in brown.categories()

for word in brown.words(categories=genre))
>>> genres = ['news', 'religion', 'hobbies', 'science fiction', 'romance', 'humor']
>>> modals = ['can', 'could', 'may', 'might', 'must’, 'will']

>>> tabulate(cfd, modals, genres)

Category can could may might must will
news 93 86 66 38 50 389
religion 82 59 78 12 54 71
hobbies 268 58 131 22 83 264
science_fiction 16 49 4 12 8 16
romance 74 193 11 51 45 43
humor 16 30 8 8 9 13

[EEEAER] 3-1 ZUH A, FAMEH] TAR AL 7/ i “%*s”. XAHIRA AT LLE A 47 e
—ATEBIIE L.

>>> '%*s' % (15, "Monty Python")

' Monty Python'

FATATLMEH width = max(len(w) for w in words) A zhE HIF) 1K) 6 5, Al 2
AP 1] . EACAE print R S5 RAL ML SR N T — NN AR, XAEREW R 1R
PRAAH H &

K& RE A

BATEEFE R T AT SOOI (3.1 99 K th S A SRR H . NI
RADHT IF AT 'S S output.txt, H4FEF I H ORAT IS4
>>> output_file = open('output.txt, 'w'")
>>> words = set(nltk.corpus.genesis.words('english-kjv.txt"))
>>> for word in sorted(words):
output_file.write(word + "\n")
o RBUR: (55 AT, BATAEAFHF B I 2 fF 4502
‘ © .. FARAEI )2 Windows HLa%, FRATAEARH] word + "\r\n" 40, fiR3k
L I output_file.write(word) & kA4 42

IR PR AR SCA B BASCAEI, BT 205 R B4 o 74 o IE I BRAT T 1 i A 2
(7, T DA RS AR 4 H R AROX — B i SC PSR 2T, Lk FRATIHE SRS A AT S

>>> len(words)

2789

>>> str(len(words))

'2789'

>>> output_file.write(str(len(words)) + "\n")

>>> output_file.close()
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HTE!
_@ PRI AZE G AT 5 R 74T, Bll: output file.txt, S HIER T A/
5 DA AL ] (1 344, Bl Output.txt 55 output. TXT.

A BT

SRR ) A e SR T AN R I, S A B DUE R DU b 2o
Yo B NHEH, SRR T, B T A2 print 154,

»»» saying = ["After’, ‘all', 'is’, 'said’, 'and’, “done’,

‘more’, ‘"is", "said', "than’, 'dome’, '."]

»»» tor word in saying:

. print word, *(" + str{len(word)) =+ *),",

After (5), all (3), is (2), said (4), and (3), done (4), , (1), more (4), is (2),|said (4),

AR LLLE Python ) textwrap AU B N RIHAT . b 7 i KAREERIT I, 3RAT]
BbE— DR AE AT

>>> from textwrap import fill

>>> format = '%s (%d),’

>>> pieces = [format % (word, len(word)) for word in saying]

>>> output = ' 'join(pieces)

>>> wrapped = fill(output)

>>> print wrapped

After (5), all (3), is (2), said (4), and (3), done (4), , (1), more

(4), is (2), said (4), than (4), done (4), . (1),

TVERE, 7€ more LI NIAE 72 [0 — N RATAT . W R IRA 140 Bk S I A L
A LA SR A 745 /s, A SR (Bl "%s_(%d),", RJa Akt wrapp
ed (1 17 2% wrapped.replace('_", ' ).

3.10 /h&

® {EARTIH, AV AN — MR, “JRIECAR” B MEENK 7/, HLha
TCF R TR EAS S A, R BT A7 AR T A SO I S5k

® {f Python g &E — A F ARG [45 8005145 : 'Monty Python', "Monty Pytho
n".

® FRHPFIFFFRMHRTIRVIHM, R5IMFITE: 'Monty Python'[0]/I{E 2 M.
KAFFHR K ERT LA len() .

® [EHEYIN S KU '"Monty Python'[1:5]/{E/E onty. 40 AT I& 4G
Rol, TR INFRF R TR T G aRAm SRR, VI a— AR/ B s
L LY

® FRFERT LI EEER: "Monty Python'.split()##/['Monty', 'Python']. 5%
AT LLERE R AR /" join(['Monty', 'Python'])#3%|'Monty/Python'.

o LATHLMEH text = open(f).read() \— 30 FECA. AILMEH text = url
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open(u).read() \—/ URL u BEHUCCA . FATTATLAMEH for line in open(f)i));—
A SORSAF I RE—AT

® /M LIRBIMSIATREA EATEMANR (WtE. TUHFIARL), AR TAES
Wb PR 7T LR EAT

® RN U B IE A AT BRI, ) WA FIAR S5 AR o BT SR AT IR A i TR
Z NP A, RS S RGbR s fT 5 A o NLTK 3245 17— AN 73] 4
nltk.word_tokenize().

® B E AR, H—MNEMEMIEX (W appeared, appears) WL FIX N EbR
HER BT I HMTE, R AL EGA G (Wl appear)s

® F SRR R kT B i — Rl o R 0 5. HEESANT re Bk, AT
LU H] re.findall() 21— AN 757 5 rh TUEC— M I 1777 e .

® LR A IENERE AR RS — DN RBHL, RAZAEH R GFFF S —A rargk:
regexp', 51f Python NEEHALFIX AN F-4F £

® CUILELTEREFIATH] T RCRATIE, it \n, PRI SRR S SO (BATR; SR,
AT T IE A 2GR BRI E RN, e o, \|» \$, XU RFR 2 H AR IR 1)
T, R oRILAD .

o MErEsAELRK template % arg_tuple & — Mg T4 H template,
‘B H1%-65 F1%0.2d X FE bR IR 4L

3.11 FAIE

AFEEIMERLR A LE http//www.nltk.org/, HEM L G B3 B i aE sz . 0
1t http://docs.python.org/% ] Python IS4 kL, (. HbSCRKaE a0 F BAT AT SCRE”,
fifRE T A ERAE R GE AT R E AN [R] AT )

S22 A NLTK AR PR 5] 115 2[4 http://www nltk.org/howto =[5 1a] . 18] T-42
B LA BB HOWTO SCRY . (Jurafsky & Martin, 2008) %5 2. 3 5405 IE N &AL AT A
2R SR IR, Python SCANALBE T )32 1815 S [ (Mertz, 2003). HUYEIEFRAET H1E
B 5 (Sproat et al., 2001).

KTPIEMRIEAXW SRR Z, o2 BRIt &S . 78 Python "8 H IE |2
B — N TZRE, 15204 Kuchling” s Regular Expression HOWTO, http://www.amk.ca
/python/howto/regex/.

AR IR R IL SR At iy PR 1 T, 352 3 (Friedl, 2002), HA i@ G5 Pytho
n 7EN R 28 F 2S5 1R AR BHE S (Jurafsky & Martin, 2008) (1) 2.1 715,
(Mertz, 2003)[/%56 3 &,

M _EAH Y2 KT Unicode 7. LUK 5408 Unicode 1) Python ¥ T HA KHA 7
{URNRALY
® PEP-100 http//www.python.org/dev/peps/pep-0100/
® Jason Orendorff, Unicode for Programmers, http://www jorendorff.com/articles/unicode/
® A. M. Kuchling, Unicode HOWTO, http://www.amk.ca/python/howto/unicode
® Frederik Lundh, Python Unicode Objects, http://effbot.org/zone/unicode-objects.htm
® Joel Spolsky, The Absolute Minimum Every Software Developer Absolutely, Positively

Must Know About Unicode and Character Sets (No Excuses!), http//www.joelonsoftw

are.com/articles/Unicode.html

SIGHAN, ACL 1 3CiE S A PRRR RS8N Chttpy/sighan.org/), T p5 SRV SCSCA Sy
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T ) 1) o Pl 199 B DE S S A ) 5 A (Brent & Cartwright, 1995); XI5 TAF & T8 53k

L&

1 (Niyogi, 2006),
F L BRIERN — PR R DL — A2 RE S A NETE, NS AR

e s R A =, #lan: part-of-speech(Baldwin & Kim, 2010).

BRAUIR I P a R AU $TAE AN KR B R 2 m) L fK— A R B e A

AR UL, 36T JE Ve b IR KL . X BRTEVF 2 N TR e U A A .
(Hearst, 1992)f#iif T 40 x and other ys FJFEZRAE X KB SCA R3] 1 7775 .

3.12 43)

10.

O —NFfH s = 'colorless's 55— Python i1 AR K “colourless”, i
VIR FEBARAE .
OBAMIAT UAFH Y FF 5 ERia A g 2. #l: 'dogs'[:-11#HFx T dogs )
WG —NTRF, BE doge VI AT S IR T X AL fiE g (FRATHEA T — AN
TR N IIA S, EERP R B P A I IE AT ) dish-es, run-ning, nation-ali
ty, un-do, pre-heat.
O A& BN UnArT 7= A=~ IndexError, Mid R — N FRFHRIIRRE. Mig—Am /e
AR E B P AT R AT R 51, XA AT Reny ?
OFATAT LA 73 Fdia g —A “A K. Ak Ul b — AN A7 IR [ — AN e W74
monty[6:11:2] - 7] L M #E4T: monty[10:5:-2]. H 2R — 1, RESLIA MK,
O W AR AL ARRE A AT monty[:- 112 RAA 4 7 R AT AR — A4 B 25 5
O Ut B LR B 1 i UV S 745 R 2K
a. [a-zA-Z]+
b. [A-Z][a-z]*
c. plaeiou] {,2}t
d. \d+(\\d+)?
(["aeiou][aciou][ aeiou])*
£ \wH [N\wAs [+
i FH nltk.re_show ()RR I E % o
OGIEMFE A DLES T 747 H# 2K
a. —MNRMPBEGER (A a, an Fl the A FRERD
b. BEOMEAFGE M FARKILIL, n: 2%3+8,
O5 —ATHKHLL URL A4, IRIIER P H) HTML Fric ) URL BN 2. {3
urllib.urlopen V517 (] URL I8 %S, #l40: raw contents = urllib.urlopen('http:/www.nltk.
org/").read()
O¥g— L3 ORAF B SUAT corpus.txte 58 SR AL load(f) LA LI SCAF44 2k HoE—
SR RIS SR SO AT R

a. fiJ1] nltk.regexp_tokenize() B —A> 73] 4 73 FIX A SCA T BB FbR i 5750 i
M NZATINENRIL S, AT W EEAEERE, ] verbose FRi&(2x).

b. /] nltk.regexp_tokenize() Bl it —N 711 #s 7 #I LU R LR REAX: Tma&d; H
s MNFIH R FR
OX I A 2505 A R AHE 3
>>> gent = ['The', 'dog', 'gave', 'John', 'the', 'newspaper']

>>> result = []

o
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11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

>>> for word in sent:
word len = (word, len(word))
result.append(word_len)
>>> result
[('The', 3), ('dog', 3), (‘gave', 4), (‘John', 4), (‘the', 3), ('newspaper', 9)]
OJE XA 775 H raw 10517 H COb R0 30 IUAE, DL DU IS A7 70 ) raw,
Bltn: ‘s’
O5—A for JEF 4 — AN TR I FRE, BT A
O ZHU split 5L 1E A SEH split, B sent.split()5 sent.split(" "X 5 &4 T4 2
I B PR LS R AT L SR B — AR AT AR I R A s R AT A
(£ IDLE " A50RE 7 S48 R A IR AT )
Ot — M E words, B —MAfELX. S5 words.sort()Fl sorted(words). ‘&A1 1A 41
KX ?
O AE Python #&/RFTHIALL T RIAIL, TR FAT I B 3" * 7 FI 3 *
7o ZRAEH int("3") A str(3)HEAT 74 HI FIREHCL TA) B
O RUBIH, FRATTZERAR A SCA G G — D444 testpy HISCHE,  HALE—4T mont
y = 'Monty Python'. U1RARIEEA XA (BOGVEHLBZICA), LD A,
IOk, ATIF MBI Python 233, JRAEFRRAT M AZKIE N monty. o MRS 13
AR A, TSRS GEEARE Z A T . py):
>>> from test import msg
>>> msg

X—K, Python Wi%R[Al—AME. /R AT LLZ4 import test, 7EIXFEHL T, Python
IV 1% RES Ab BRER 7R AT AR (1) 221 1 test.monty
O AL AT H %68 55 %-6s TR B KERT 6 NMAFFR TR AN, SR A2
D B B TR ZE ) — 235, O eATI o ia], ot FE A B B Ay wh-2R AR g 1 3. (9
) wh- 2R RN AR BE iRl 1), SRR MAJHIEI Y] : who, which, what 55.) 42U
el ERXAFIR A BN KNG B0bx 3T 1477 1T B A ] e 2
QI A, BRI (R E) SR, T a s —AMa, — i p—
ANEEEEL, 0 fuzzy 53. f# ] open(filename).readlines()Ff SCAF12 N Python #3%. #% T
K, AEA] sphitORFHRE—AT 70 AN B, AT int) FErh B e i o — AR 4
REE—MERTEA: [[Tuzzy', 53], .1
DG 5 ARG 1) 5 Z R T, IF NS — 283y i, D) — AR, R
PR IITAE BRI 1T 45 P g vl B2 TR o
D5 — A% unknown(), PL—/> URL NZH, IR AN TTH IR IED AR S ] B 2R
H BN — 1, W RBUITAT NS AR 145 # (61 re.findall()), 2 BR
A1t Words #HEHEHILAIH (nltk.corpus.words o IR T3l 73 FIX 240, 1B R
(RN o
A FH L 8L 1 ) e ik XA 28 R i http//news bbe.co.uk/, FErabBgE R, R
SIS HATSIRAT AR B R AR SO, Rl & JavaScript v %o VR REIE 2 KINA) 143
FIRA PR o 2 SCERA R IENIZRL S, S e R OO 3
DIRAES — A IEWFRIE A LZFER 77 20Kk 70101 2 4435 don't 7324 do F n't? flFE Ay At
ZIXA IENZRIE X TCIE T TAE: «n't)\w»o

Sl 5 A SCA e il hAck3r, A IE MRS AR e, Hrh e—3, i—1, o—
0, 1|, s—5, .—~5w33tl, ate—8. {EAHLLHIF STARMTEA /NG . HOHRIMEZ I
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25.

26.

27.

28.

29.

30.

31.

32.

B, DIAEZAA s M BP0 T3k 11 s WS S, @ NI s B 5.
(DPig Latin J& S8 SCAI— AT AL AR M o SORTPARRN R4 T )7 0 e F B
TEIR B A Al (B S RE) B RNAE, RGN ay, #ln: string—ingstray, idle
—idleay (. http://en.wikipedia.org/wiki/Pig_Latin).
a. 5 RECEH— ANy Pig Latin.
b. AR A 4 SCARTI AN A2 FRAN R 37
c. MY Y, REKREFEE F qu RFF/E—E (FII: 3XHE quiet 2338 1Y ietquay ),
TR y RAE N —AHlE (A yellow) &G (Wl: style).
D FE—FOSoE AERES G RIE) B—2esoR, $eERiC e & e, it
B AN JTE TR
(DPython F¥) random A ERALFE B %L choice(), ‘BN —A AR BEALERE—ANTHE ; Fl40:
choice("achh ")& = A VUM A BEFIEAF R II—AY, P08 h (LR 2 EFA RN, 5
—ARIEA RS, W H"achh "= 500 MBENLERE A LT, HFRXAR
EAENREL join()W P, FEEATER S — MR . RS 21 45 RV %A R B
K2 sk A5 : he haha ee heheeh eha. ] splitOF join()FF X VEALIX AN
FLFER P 0
(D% & T M )4 1 MedLine WRHZER 1) 7 rh 8 738 :0: The corresponding free cor
tisol fractions in these sera were 4.53 +/- 0.15% and 8.16 +/- 0.23%, respectively. 3k
IV AZ U EL 7 RIL I 4.53 +/- 0.15% 2 =M ? s A TV AZ Ui e — A Al 2
i ? B RATN B E b LSRR B EAE “four point five three,plus or
minus fifteen percent” 28 TATINAXPLIXAE—A “FIEM” 6, KOy EASHIAE
AT L 2 SR IK EEAN [F] R ] BEME o AR BE AL H P AR X S S rh 22 /D AN DL B AT BRI
I HH it n 2
O A] I & T — AN SO B B MERE AT 43, i 5 57 > 8 Poade i A HE I SOA . A
—AGERSCAT, AETATE X w A EAN R E R, » s BR8]
Blo CABTEEFEE (Automated Readability Index, 4i5 ARID #i5E X H:
4.711w + 0.51 - 21.43. TFEATMERZES T ARL 434, 3G f #85 (popular
lore) Ai1j (learned). A/ nltk.corpus.brown.words()/=4—ANaliL 74, nltk.co
rpus.brown.sents() /=4 — AN F A RIS EK .
{4 FH Porter 1] -4 U FITEAL — 28 CUFRYE I STAS Y AR BN ] 2 B0 . F Lancast
er W THRHGSMFIFE RIS, BRI ST REM LR — L7 5.
D& XA saying W& L[ After', 'all', 'is', 'said','and', 'done', ',', 'more’,
'is', 'said', 'than', 'done', '."]. fiif{] for fEIALFEXMEER, 45 RAEME —1
Wi BE% lengths . $R: M lengths = [], 22— MRS lengths JTHA.
RIS BRERAEA ] append s Ny — MR R ER T
D E LM silly 10574575 'newly formed bland ideas are inexpressibl
e in an infuriating way'. CGXlETyEEERIMRE, PFoeis e 5 00E 7 nT LLd H
TR E L TR B colorless green ideas sleep furiously, >Rk H#4EFE T EL.
AL G 5 AT AT LA T AR5
a.  or# silly A—ANFRFERRER, BN, TR Python 1 split() 24,
FLRAF 2 A bland AR &,
b, $REL silly WSS AR, RSN TER AN AT, 193] eoldrnnnna’.
c. AEH join()#F bland Hrirl 4 A [H]l— N AR AT o BORES TR R R LA
TAGBETT o
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33.

34.

35.

36.

37.

38.

39.
40.

41.

d. AR silly g, BTN
Dindex () AT HFERTFHIH I H . #lhn: 'inexpressible'.index('e") & kAT
FhE e S — MU E RS HE.
a.  HEEHATFFEW: linexpressible’.index('re' )& kAT A2
b.  EX A E words A —AMAlEER . BLAEAE ] words.index () kA —~ #olh
SORETIOR VA
c. XA 32 p R silly. ] index () RESs S8R A, L — MU
silly #in Z 8 ((EAESE in) FRTE 116 1 5E % phrase.
D 5ACS, K B 2K 1 B 210 e 45k e AT DR R 44 1] T 20, WK Canadian F1 Australian
4y Canada I Australia (). http://en.wikipedia.org/wiki/List_of adjectival forms_of p
lace_names).
D315 LanguageLog "¢ T 4151 as best as p can fil as best p can 2L+, Hr
p & MA T . FE—EENER 3.5 R I R ORI SR findall() i
HTF, WAEX—IS . W7 http/itre.cis.upenn.edu/ myl/languagelog/archives/0027
33.html
DWFFT CAITHAE) K lolcat kA (f# /1] nltk.corpus.genesis.words('lolcat.txt')nJ LA
Vi), FUESCAR A A http://www lolcatbible.com/index.php?title=How _to_speak lolcat.
LB 7] lolspeak RTINS SCIE U2 IA 20 9 SCTR) i 48 JiAH I3 (1) Tolspeak 4] o
D help(re.sub)FIZEATE RN BT L, B re.sub () pé £ FH 1 218X
AT AT R RN 2 A re.sub % 5 AU —4> HTML SCAEF iR HTML Arid,
7 R[ER A et o8
@ /i K — MBI PR S T B AT 1) . #ilan: W long-term 4 53%1,
PV 2775 long-\nterm.
a. B MEWFERX, YOS RBESSMEEAT A XA RIE AN T LA\
S
b. i re.sub()MXLE R \N FAF .
PRANATAff 5 — BARAT RN BR 5 A DAZ R B IE A7 0037, 1. 'encyclo-\npedi
a'?
©® [ L 4EHL TR} Soundex 45 H o H Python SEILIX AN
@ 5 P A B2 AN SCAR ) S50 SOAS, TSR AT T8 1 PRI T G T D e vl 2 1 2 > rh ik
(B HEREAT 20 il LU ABC ARA BT EIFI ABC B8 (nltk.corpus.abc).
{4 Punkt &b FE )53 %1.
@ 14 N I IR EE I 5 O iR AME
>>> words = ['attribution’, 'confabulation', 'elocution’,
'sequoia’, 'tenacious', 'unidirectional']
>>> vsequences = set()
>>> for word in words:
vowels = []
for char in word:
if char in 'aeiou':
vowels.append(char)
vsequences.add(".join(vowels))
>>> sorted(vsequences)

['aiuio', 'eaiou’, 'eouio', 'euoia', 'oauaio', 'uiicioa’]
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42.

43.

44,

45.

©® i ] WordNet 4 — M CALE S QIEE LR §Rf) 3.1 il —SE s =y, i
BN SR W R 5 RN, Bl wn.synsets('dog')[0].offset (B 1
FH B 2 R i — 21 e A, IX 2 AT IERD .

© 71 235 5 TR E A A ARCE S ERVE (nitk.corpus.udhr), FINLTK FI455 455 #i
Fe ZHEF 1) EE(nltk.FreqDist, nltk.spearman_correlation)¥J# 8+, Hk—
MRYGE, FEMARISCA AW, AH AR R A LAME S

O L NMREFACFESCAS, I 1] LA — BB i 5 SR A IR 0 o % T —ANinlvH
XA P ) S B 5 X AR bR SO BT [A) SR AR 22 4] (1Y) WordNet AHBU: « G
B XA B IME, BRI S NHE RO SR R D

@ [} 32 0C TR AL AR FRHE ] ) SC RS (Sproat et al., 2001), SEIL—NRBURSCFRTE &
%4
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B AE WESHLERF

BUAE, fRXF Python fifeifi 5 AbH HARTE S HIBE ) O TR . AR, WURYRIE Pyth
on EF LT T, IR AT REAIIREESS iS4 Python, 1 ARG B IR 7E 58 e . EIX—
P, AP P LU T

I SRS MEN R WERE, RAHAB NS RES AR A D B e ?

2. FEAREFIB, WAEIA . AL R, S TR AT ?

3. Python i FEMIFEBHTIELE, 1RG4 RERE S eI ?

— kb, ORI ARSI RN, TR S 2 o0 T LRl B AR AR (K 7 U P
ython i FHFEI AR, JFo 2] — 27 AT B ARG 5 8l T BoR . i pnid, Asf s
VR B MZR>] CRILAHT—HE, — 282215 NOFAMEL o Gife B T35 AT 4R il 58 e AT,
FFAE T ZEN AW A FEN2H; A0 R D a] DAPRIE ) DA T

FEIXAF I E T, O THHE NLP 7528, BATCAH T LmEME. 18
XL, BANRIR A EALG ik, MORE RS S s S A MK R . XEAL
SRR G AR S, BATSGEXS NLP S 5 21 5 S5 R F > 15

4.1 [oF) &Y

AR

MR AE AL 2 S SR A ) G A, AMEAF 18 o Ak, A — 284 N2 i 2 ik
R A B

>>> foo = 'Monty'

>>> bar = foo @

>>> foo = 'Python’' @

>>> bar

'Monty'

ARG IR S —F . JBAVENAL TS bar = foo®H, foo HIME (FFFH
Monty') #IR{t%s bar. WiliZii, bar /& foo —EIA, FrLLATAIE S QT H—A
B 745 5 Python'7 i foo I, bar I ANS 32 250 .

SR, WA TE A I AN B2 BLX A7 A BRI AS . (R — Rk U E i &2, H1H
A BRI R B . REL A MR ) “A8”, Blan—AMER, SEBR g — X
ZH G AETHEE 75, OFf foo BT HHIAL & bar. AL, HIAIE foo
WHIZART@, FATATLLES], bar KN AW DA,

>>> foo = ['Monty', 'Python']

>>> bar = foo @

>>> foo[l] = 'Bodkin' @

>>> bar
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['Monty', 'Bodkin']

bar = foo@fT AL EHIALRIAA, HAER “SIHRS". 27X R T4
A, BATH ERE TR R WA T NN A £EIE 4.1, JRATE B — MR foo
FEAFREAEAL R 3133 A — DRI AR bar = foo I, AXAUE 3133 &AL
51 R R T O S BT 5 R Aty 1, S L (4.4 75D,

3130 3140 3150

Memory
1 " l l
| | [l [Mfolnft]y] [Plyltinfofn] [ | |

-""--.__________._--""""

Mame Value
foo 3133
bar 3133

Kl 4.7, GEZIAE Gt LA A7 : IR XS foo Fil bar 71 i SEPLA £ B9 A0 5] 1 47 2
Firfoo A& bar, K2,

R BATMCE 2 (s, Wi A E M ER AL R empty, RGN AT E
=K

>>> empty = []

>>> nested = [empty, empty, empty]

>>> nested

[ 1, 1

>>> nested[1].append('Python')

>>> nested

[['Python'], ['Python'], ['Python']]

WA, BCRFERTIERERN I —ADIUH, el T KRR = eRER P
A SEBr A A WA R B R S

s K —NI0ER, WETARITRERASEE T . ] Python ) id () & L

Ve AT XM R R, JFRE id(nested[0]) , id(nested[1]) 5
‘ id(nested[2]) &—F:1 .

BUESIERD BRI ESEER PN IoERN, EIFASLIES HATER:

>>> nested = [[]] * 3

>>> nested[1].append('Python')

>>> nested[1] = ['Monty']

>>> nested

[['Python'], ['Monty'], ['Python']]

WAT—TFEITEA 3 AR, FAGIHERN — NS ERN R KRG, RATES

‘BB IN'Python', BEEXAAS, 45 R E 3 DB —AMERX G [ Python' T 51 HI %

*o T, BAUEHB—MHXZR[' Monty' 15 HRE S = AT R H—A X5 —

AESUREFER NI 3 DI R) 1A 2810, ['Python' WS IFRA AL, TR 2L

AT i E TR R BER T I AN B A S ] oS R B Al — B s BB &

5l 7 o — R G I Z A X 5

j : RIAPR: TR OIE EERINER: nested = [[1] * 3. WAEBKE
o
1
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BE: 2B foo ZHfilmi H 2| —MHiEEL bar, frrLL'S bar = foo
,_GE; [:]. XEHEERPINZRTIT. ZHlg, AR HHERDS S5 AL
copy.deepcopy() -

&

Python $& 4t 1 PR 2k A — XS T H A2 A [F] o is SAERTIAN S HIbR R4 . J1AT]
AT RIS UERA TR S B RS Bk, FATGIE DR, HhaEH—X%1
ZAEIA, WEWENIANN T==524MF, mHEIER— %

>>> gize = 5

>>> python = ['Python']

>>> snake nest = [python] * size

>>> snake nest[0)] = snake nest[l] = snake nest[2] = snake nest[3] = snake nest[4]

True

>>> snake nest[0] is snake nest[l] is snake nest[2] is snake nest[3] is snake nest[4]

True

WA, AEFRATHE —ASF 1 python AR E T o A LUMRZE 5 iR W 1K L850 LA 58 A ]

>>> import random

>>> position = random.choice(range(size))

>>> snake nest[position] = ['Python']

>>> snake nest

[['Python'], ['Python'], ['Python'], ['Python'], ['Python']]

>>> snake nest[0)] = snake nest[l] = snake nest[2] = snake nest[3] = snake nest[4]

True

>>> snake nest[0] is snake nest[l1] is snake nest[2] is snake nest[3] is snake nest[4]

False

PRAT AFAS LTI, A BMIRASA EALE TN, eR B id () G DU 580 25 5«

>>> [id(snake) for snake in snake nest]

[513528, 533168, 513528, 513528, 513528]

XL YR TP —ATUH A — MR R IR . R B Cis T IR BAU, A8
BRGRELR PR, R NG AR EARKBAE, HAZETPE.

APIFAE AT RER L AAT LR P, AR, X HOR R SRR U X O, 5 BRE
AL, XA PR S P IR

FEH

110 BRI SR, — AN AR AR R R E N I, AN AT R BB )
WHE MR

>>> mixed = ['cat', ", ['dog'], []]

>>> for element in mixed:

if element:
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print element

cat
['dog]]
W it, BIIABELMFFTE: if len(element) > 0:.
T If...elif A RE—ATH A if B aE A X 5?2 W1, HELUR o
>>> animals = ['cat', 'dog']
>>> if 'cat' in animals:
print 1
elif 'dog' in animals:
print 2
1
PR B AP if P AJ5 AT 2 5 Python Bl AN2x LB elif 14, i B e K is A st 2.
FB WERBATH AN if Bl elif, IBAREP<Hl 1/ 2. prid elif pa)LL sy if 56y
BER G RATEZE R e A EUN, A URIATASA T 2 17 LT 6 if 50/
FAFEANI AL -
all() R any () B AT LA T 3 — MR (BRHEAR RS, SRAS 2 75 4 AT — 3
BB P2 S
>>> sent = ['No', 'good', 'fish', 'goes', 'anywhere', 'without', 'a', 'porpoise', '.']
>>> all(len(w) > 4 for w in sent)
False

>>> any(len(w) > 4 for w in sent)

True

4.2 5

FIHAT AL, BAICEER TIPS FrF MR, 5 —F e8Ik b Toél.
JCHL HIE SIRAEAT ORI, T HIE W ARG SRk, Sebs b, BATC AR M= A
FLEAT, e AR RO, BN RA AR SR, JoA AT AR T E H
MR BEERIN AT R —FE, Tl RGP e, A KE®D.

>>> t = 'walk', 'fem', 3 O

>>> t

('walk', 'fem', 3)

>>> {[0] @

'walk'

>>> t[1:] @

(‘fem', 3)

>>> len(t) @

BT & X ME AL snark' i yc 42l 7w n—A> 2k
gy, BIXHt: 'snark’, . ZEsc4lE MRS R, RS0
X

[——W BRI cAUE DL SEERPRIMGE . 54502 A Python ik — R i,
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AT E L AT AT s . BERAITCAL, FER D RAY BRG] DI A B # A

>>> raw = 'l turned off the spectroroute'

>>> text = [T, 'turned’, 'off, 'the', 'spectroroute']

>>> pair = (6, 'turned)

>>> raw[2], text[3], pair[1]

(', 'the', 'tumed")

>>> raw[-3:], text[-3:], pair[-3:]

(‘ute!, ['off', 'the', 'spectroroute'], (6, 'turned'))

>>> len(raw), len(text), len(pair)

(29, 5, 2)

R w b, TATE—ATAURS P S 2 AME, T 5. XA S
53 b i A IA AL SE RS e —— W R AT B, Python FuvVFAT 120 JC 2 F 455 . 24
FAT S — A TeAI, FE SR oo R BLX A7 A ol FATRR R 2L H 2
SAE ik,

e BRI AV e T set(text), YR HH MR H0E
\ﬁﬁd TR, BRESRAN 4.
)

FPHIRAY_E e

BT LA A 7 s — A58 s I E, Wik 4.1 Fiors.
4.1 W) AR 7 G

Python % i& ik

for item in s Wi s TR

for item in sorted(s) e iy s F i nER
for item in set(s) Wi s PHICEE TR

n
in reversed(s) P s TR

for item in set(s).difference(t) MiJI{EEE G s ARG t FIIGH
for item in random.shuffle(s)  FZFENLIITFE T s H AT

Lk 4.1 P eyl haenl LL2 Moy SAH B &5 A flln: TR TEE R M FHE I
s fJJt%, AILI#H reversed(sorted(set(s))).

BATT AR IR LG 51 S 7 R A EL A o 9 : tuple(s) B ATAT RN 1 3 0 2 4t ple— A
JCAL, list(s ) RHATATFR ISR o1 3 il — AMRER « FRATTRT LASEH] join () BRECks — AN 747 i
RSB 77, . "' .join(words).

HAth—2Ex1 %, Qi FreqDist, ] LAl —AN P4 (i list()) HICRFIEAR:

>>> raw = 'Red lorry, yellow lorry, red lorry, yellow lorry.

for item

>>> text = nltk.word_tokenize(raw)
>>> fdist = nltk.FreqDist(text)
>>> list(fdist)

['lorry', ',', 'yellow', '.", 'Red', 'red']
>>> for key in fdist:

... print fdist[key],
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432111

FEE R 5, FRAME I e TR 2 AR FRA T B TP I N . (AT AR IS SE 5, [
PIBCASEE AR =R VLW ve T

>>> words = [T, 'tumed', 'off', 'the', 'spectroroute’]

>>> words[2], words[3], words[4] = words[3], words[4], words[2]

>>> words

['T, 'tumed', 'the', 'spectroroute’, 'off']

TSP TE R R R S B AR AU 7 30 A 2 TR AR G5 U T e
M ERAESS QERIXF 7 2 A 22 tmp).

>>> tmp = words[2]

>>> words[2] = words[3]

>>> words[3] = words[4]

>>> words[4] = tmp

IEWIRATCEFE RN, Python /7 FIALEL K%L, 40 sorted()Fil reversed(), ‘EATEH
FEA P I . WA ESUFII G R, rTUARTT R AL BETE 5. Bk, zip()HM
A EL BRI I H , ReEAT R TR N R . 45 NP A s,
enumerate(s )R [— M ERGIRR 5450 H R .

>>> words = [T', 'tumed', 'off', 'the', 'spectroroute’]

>>> tags = ['noun!, 'verb', 'prep', 'det', 'noun']

>>> zip(words, tags)

[(T', 'moun'), (‘turned’, 'verb'), (‘off, 'prep"),

('the', 'det"), (‘spectroroute', 'noun')]

>>> list(enumerate(words))

[(0, 'T), (1, 'tumed'), (2, 'off'), (3, 'the'), (4, 'spectroroute')]

X2 NLP (TS5, A BB — A4 70 BRI A 8PS B BB oo it kA7)
Al RETT S ] 90 % R “INLR” — DRSS, FIR 10% AT LMK — i, FATHE
JERZL R ALE O, RGN E S RIFHO.,

>>> text = nltk.corpus.nps_chat.words()

>>> cut = int(0.9 * len(text)) @

>>> training_data, test data = text[:cut], text[cut:] @

>>> text == training_data + test data ®
True

>>> len(training_data) / len(test data) @
9

FATAT LA AE O B (0 AR B R 22k, tBAVGE R B, ATt m LLRHIE Bk
NFTEEBZ BATHUNN @

BHARRELFH

IERATEGEE R T IR = MR PSR AR, A R A B A 45 R rh ]
F NI BEHE P o
>>> words = 'T turned off the spectroroute'.split() ©

>>> wordlens = [(len(word), word) for word in words] @
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>>> wordlens.sort() ®

>>> ' 'join(w for (_, w) in wordlens) @

'T off the turned spectroroute’

RARRS B b AT S AN B R AE . — AN AT R SR BN e
TR S, i split() O« FAMEFELHES @ Nl R, b oodlh—
A G XA, #lan: (3, 'the'). AT sort() 774 i HhHE P 5E%
wlh, EFRKEAER, IR m NPT @, CRRIZ® A E M@ ) Python
A, A2 AT UM R RIZe R BATA Al I HAE AR D

LT EAAD B T ISP A R A EE S O, AT IR RIS XSS PR A R A 3L 1
g, AT HIETT KM R XA, RATHIRE P et —S830A, ffa /it 4y
FAVE . FERMGTAAE T, B H AR — MRS — AN MY i BAT A1 [F 2R 0]
ZHIPH, K RIEER . TAMNA AR P2 M5, —ATudll w2 A
KN GRS, KEFE. BNEEALH A TCA RN 5 2L
AFIRB A o A HIRER 58 FH O 2L [0 R DX ) T B — BB i) oke SJ488, B UK B 55— A
SR

>>> lexicon = [

... ('the', 'det', ['Di', 'D@"),

... ("off, 'prep', ['Qf, 'O:f])

]

X, M AMRERR R, PO e — AR R R & — i H—
BATUE K. Aala B —A e, BB — M AR IR 0 R,
filan: EMOPEEIEAL WM. R (BLSAMPA RN KPS R R, W hitp://w
ww.phon.ucl.ac.uk/home/sampa/) . 1R, IXLERHHRE I HERA LM . ChHAlE? D,

s YUTE AT IS A 0 A3 S AR 1 — N INE R — A TIUH 1R N 2 1 Ok
. HERALE. Bl A ORI FR R A B A R 715

w as FRZL A, AR PR S — U RAR RTS8 IO bRTE . PR, JRAT
{FHIXAE I (‘grail', 'noun'); —NMER N ('noun!, 'grail )1 Jo 41 /& TG
B, P A0 noun BEART A graile A, —NSCAHHIIT
R ERRIRST, MEIAEE ., Kok, IRATE A X R RE R
['venetian','blind']. —ME X H['blind', 'venetian'] F#E 2%  [RIFEA 2. 10 1)
B EFRX RS A A, AR A bR R I BE R TR AR 2 AN AR (1)

FERATCHZ AT B Cadid T R, A AR X A 75 Pyt
hon 1, FIFRZFIZN), MICA2ARARR . Hrjikil, FIRATEN, mcdA ke, X
Hjg—SBERER ERERAE, SibiE ek

>>> lexicon.sort()

>>> lexicon[1] = ('turned', 'VBD', ['t3:nd', 't3'nd'])

>>> del lexicon[0]

) RBRR: (6 lexicon = tuple(lexicon SOy TTAL RE 2
‘ WA W, SR L.
i
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PR A RIER

BAT— B R YIRS, A & A B ARG 4 SR ] S E i o R T — A
To S EFREAL A SR

>>> text = """When | use a word," Humpty Dumpty said in rather a scornful tone,

.. "it means just what I choose it to mean - neither more nor less.""

>>> [w.lower() for w in nltk.word tokenize(text)]

[, 'when', 'T, 'use', 'a', 'word', ',’, ", 'humpty’, 'dumpty’, 'said’, ...]

B BATIAE AL EE 20 AR PG4 o JRAT T LUK i A 2 38 A A 21— S8 LAt e 25
WA ®, Python fVFHA 4R JT 5 @.

>>> max([w.lower() for w in nltk.word_tokenize(text)]) @

'word'

>>> max(w.lower() for w in nltk.word tokenize(text)) @

'word'

AT TR . XA RRE OB R Il fEVF 2 A
s, PARRRIAA SR EO, FERN G AL ) A 2071 max () M T
AT ISR K, KRG, e, B Ml e . mTiHH
F1 BR8-S T P ) S e KA 4% 7 S HE A B X)) —— & T DU BRSO, TG
FAAHIE S 0 1 R B KA LM AT AE

4.3 Ri% RGBT

G A — TIRFEE AR ATl R P T ) “ 26427 Donald Knuth ] 2500
T2 BRI (RN RO 2ZR). CEAFL BRE ST 0w, ef]
AN, AL, 20 M BEAR ALY . AEIXHL, JRATIBRE 1 — LR UK 1 i) 7
EATHUREAE AT Bk, AR AT R RE L A WY A XU A R A A A T )5
Wi o

Python ARFE k%

GRS, ARSI 2 LR, 20k, R, FARS% . SIRTEE N AW S 1R
FEGINF, IRk L R AN D6 R 22 S A O LB . PRI, Python i 55 A BT T Python 4R
i X MR HI:  http//www.python.org/dev/peps/pep-0008/. XU T T 4 HY FIFE A H A& — 2K
PE, - H AR d K PR E M e AR R T Bk o AT L 2 [ — 1 g f) 28 S, JF
VA PR B RR I, LT AN S TR R e

AT oy T AN G REGON NAT ] 4 AN o AR AR R S URTE— N SO S Python X
BNy, E S AT tab ZEE, PSR e WTRE FH T AN R R SCAS g 04 00 AN R R 1T 7 AR TR L . BHAT
Wi/T 80 AN, AIRAEITE, ARATLAERIHS S5 T5 485 BUESE S W4T, B4 Pyth
on BEBGHN RZAT 5 T AT RS, W Fimie] 1

>>> cv_word pairs = [(cv, w) for w in rotokas words

for cv in re.findall('[ptksvr][aciou]', w)]

>>> cfd = nltk.ConditionalFreqDist(
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(genre, word)
for genre in brown.categories()

for word in brown.words(categories=genre))

>>> ha words = ['aaahhhh', 'ah’, 'ahah’, 'ahahah’, 'ahh', 'ahhahahaha',
'ahhh', 'ahhhh', 'ahhhhhh', 'ahhhhhhhhhhhhhh', 'ha',
'haaa’, 'hah', 'haha', 'hahaaa', 'hahah', 'hahaha']
WARAR T EAE RS S . 65 SOEE 5 AT, AT DA IS MRS, ] DAAEAT
JR T AT B LT VS A SR
>>> if (len(syllables) > 4 and len(syllables[2]) == 3 and
syllables[2][2] in [aeiou] and syllables[2][3] == syllables[1][3]):
process(syllables)
>>> if len(syllables) > 4 and len(syllables[2]) == 3 and \
syllables[2][2] in [aeiou] and syllables[2][3] == syllables[1][3]:

process(syllables)
. BN RRACR IR AR PR AL O — P 22 3. V2R g as ) B0
‘lﬂ Python MJSCHF, fg AZhAa b, SRPATMIR R B CERRA R %),

rj T fi# Python Zw’H #5515, 15 L httpy//wiki.python.org/moin/PythonEditors.

R R 575 B s

FAINIA C 2 2T AR )77 AT AR 4RSS, b 40 5 0 AT R 1520 - 5
AN FEMRE T A R R AR A XA o S8 T T R o SR A IR R R P R B R

>>> tokens = nltk.corpus.brown.words(categories='news')

>>> count = 0

>>> total = 0

>>> for token in tokens:

count += 1
total += len(token)

>>> print total / count

4.2765382469

TEXBR P, TAMEHAZ & count BREZIE 2 IARRFTHIECR, total A7 T i K
JER AT 32— MR RES, LSS CRITHENLE CPU BT AT A4 A
FEATE . ARG CPU BN A 474, AR VFL PRI A 00, ME 2R a2
o SCRME . FRATE, KB A RS e s, — 20— D LRHLGRAE . I, HIET
MR, TS R s -

>>> total = sum(len(t) for t in tokens)

>>> print total / len(tokens)

4.2765382469

AT s A X S IR s RO RE , 58 AT B0t — FE v 5P BE . AT A
PAT SR AR TTAE, WTRLm oY, . “total SEARRAT RS,
(77 SR BEAF . 52 40 17 B 45 Python fiRREas . o —BURR P W E AL, £ DR N
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TR A s AR AR S TRt B A o LR FRATTE — A F 481
>>> word_list = []
>>> len_word list = len(word _list)
>>> 1 = ()

>>> while i < len(tokens):

j=0
while j < len_word list and word _list[j] < tokens[i]:
j+=1

if j == 0 or tokens[i] != word list[j]:
word_list.insert(j, tokens[i])
len word list += 1

i+=1

G2 PR W RSCAAS AR N BB 28, AT RASE RN AR 1 H -

>>> word_list = sorted(set(tokens))

TR, R EATR - NEEUE, MBS BT . AR, AT
LA enumerate( ) EE)F41 s, Ky s HREANIH = E—AN(, s[i])Eocdl, LA, s
[01)JT4fie N AT BRI A M, FliZRAL & rank A1 word A 3 E- 747 Hi bt . 42 1
PR IR @2, vt rank+1 AEHHEON 1 TR

>>> fd = nltk.FreqDist(nltk.corpus.brown.words())

>>> cumulative = 0.0

>>> for rank, word in enumerate(fd):

cumulative += fd[word] * 100 / fd.N()
print "%3d %6.2%% %s" % (rank+1, cumulative, word)
if cumulative > 25:

break

1 5.40% the
2 10.42% ,
3 14.67% .
4 17.78% of
5 20.19% and
6 22.40% to
7 24.29% a
8 25.97% i

B H A Lk, AP AR A e KA B /ML, A RS A AEFRATHIX M VA4
SCA R A A o

>>> text = nltk.corpus.gutenberg.words('milton-paradise.txt')

>>> longest = "

>>> for word in text:

if len(word) > len(longest):
longest = word
>>> longest

'unextinguishable'

SR, AU RE MR s SR PR, B AR UL A2 AR A -

140



>>> maxlen = max(len(word) for word in text)

>>> [word for word in text if len(word) == maxlen]

['unextinguishable', 'transubstantiate', 'inextinguishable', 'incomprehensible’]

THVER, BATHIEE — M TT RARB) NP HIA, 102E R =R B Pr f
i GEHZHANAEZERD .. BRA PRI KRB RCR I, EEN T2 5
WA s — BB AR L, 5 I B B T DA [R) = 2k e e JRA T 7 -4
A TR R B R S3 BRBCAR IR DRTE: o — ofr bR S (E AR Y A R 77 00 e B X B g A A 4
o

RN — 2SR

TEATEEAE DL, AR EEAEFERAE T P A I3 A . Bt JRAT T A ] —MER
A i SRR T 2L FE S 1Y) n-grams:

>>> sent = ['The', 'dog', 'gave', 'John', 'the', 'newspaper']

>>>q =3

>>> [sent[i:i+n] for i in range(len(sent)-n+1)]

[['The', 'dog', 'gave'],

['dog', 'gave', 'John'],

['gave', 'John', 'the'],

['John', 'the', 'newspaper']]

T DR A PR B2 R P A 2R T . PR X0 NLP HP R LA, NLTK $e it 1752
Fr e % bigrams(text). trigrams(text)f1—AN5 i ) ngrams(text, n).

T FAT A A A AR A AR B 2 A ) — AN BN LA m AT n SR
Bedl, HrpATTRE MES, JATA RUE A MRS R HE S

>>>m, n= 3,7

>>> array = [[set() for i in range(n)] for j in range(m)]

>>> array[2][5].add('Alice")

>>> pprint.pprint(array)

[[set([]), set([]), set([]), set([]), set([]), set([]), set([])],

[set([]), set([]), set([]), set([]), set([]), set([]), set([]],

[set((]), set([]), set([]), set([]), set([]), set(['Alice']), set([])]]

HEMEAA R e AR GOl R 2 e R T ANELER ) for i
fi)o XL S —A0F, EERERX['very' fori in range(3)]4— M &=4"v
ery"SEBI IR, B AL

TR T FRAT TR T T i 18 F A DR S S B S B 5 A5 P R A I A 2 AN I )

>>> array = [[set()] * n] * m

>>> array[2][5].add(7)

>>> pprint.pprint(array)

[[set([7]), set([7]), set([7]), set([7]), set([7]), set([7]), set([7])],

[set([7]), set([7]), set([7]), set([7]), set([7]), set([7]), set([7])],

[set([7]), set([7]), set([7]), set([7]), set([7]), set([7]), set([7])]]

A A EER GRS . RIUHADRE 5 P I8 2R %5 N 487, Python
S SEOUHER AT B R A, IEIIRAIC A E F
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4.4 K3 SHURIZRIEN

PREHR AL TR AT A E A 0& R, C4AE 2.3 iRt . . s gAT]
RIMIRATEFHEN HTML ST REOCCA . X AHELL R LD B $T9F 300, e, M
WAL AR, FE HTML Frid. AT LR XE DB R]— Dot Jfg e 14
¥, tnget_text(), Wl 4.2 s,

B 4-1. MICAFEER AR

import re

def get text(file):

"""Read text from a file, normalizing whitespace and stripping HTML markup."™"
text = open(file).read()

text = re.sub(\s+, ' ', text)

text = re.sub(r'<.*?>', ' ', text)

return text

BUAE, AT B AT A HTML SO RT3 K 307, AT AR SCPE I 44 A0
ME—IZHOH ] get_text(). ‘iRl FRFH, JATATLUR St Es — A4, Fln.
contents = get_text("test.html"), FEXRIRATEMHIX— RKYIFIPE, HFHEEHXA
PR

AT R BT DL FATHIRE P15 205 ) o SE RIS JRAT TN B BUE FE A4 PR rT LA s AR
. AR LT AT rh s SEEIRAT BRR A A S BT R SCAS, FRAT AN 4 SR L IX Y
ATAS IR, A2 ] get_text(). XA 7 U B THR 28 “if SOk ——
R LA B RATT IR (0 1 5 BRAR AR o 1) “ A7

THER, Liii REoE LS NP R REUE ARSI docstri
ng. EACN AR KRB D RE, AT SO INBX BARIS IR 53 35 5 )
IF] :

>>> help(get_text)

Help on function get text:

get_text(file)

Read text from a file, normalizing whitespace
and stripping HTML markup.

TMCLE R, WD) T3 BATH TAE R A== A Bk e 2 TR A]
FEPE. HIRATEH] CIT AR ARSI, WA R, O 'E B4 IR A B &l 5
o TATE T UG il 17— SU B EUD IR, a5 bug XU T I FRATH & B R et 32
AR . IR A AT DU B AN B R, AL AT B B

s, Wi, B IIRe. ER MU, ARSI M R A
AT — DAL . RBUERATIT XA ATHE, mLE - DERIER, Hmkk
U TYE

A LR IR KA 40 00 20T e 5 BR R E RO, DB AT R ARy 52 5 B B T

BRI X A\

TAE I BB S HULB A5 D45 s, ZHOER SR MR N BN IR, EREUE
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NP ERE R B R G o R I — AN e 1«
>>> def repeat(msg, num): @

return ' '.join([msg] * num)

>>> monty = 'Monty Python'

>>> repeat(monty, 3) @

'Monty Python Monty Python Monty Python'

AT s R B PIANZ 40 msg Bl num@. SRR R, JFAL RS e AN S 4G
monty 1 3@; XESHIHAN TS HHL B “ AT, DR LK msg Al num 2
BHH.

FAEBHE RG] 7 AN TS

>>> def monty():

return "Monty Python"

>>> monty()

'Monty Python'

PRSCE 2l return BB AR LSS LR IS R IR, IEERATRIAE B X
TR, R A G e HOH ] Ol ek B g R A

>>> repeat(monty(), 3)

'Monty Python Monty Python Monty Python'

>>> repeat('Monty Python', 3)

'Monty Python Monty Python Monty Python'

—/> Python FRIEUFANZE — & T EAT 4 return B4 17 LR BURCE AT TAER RN 25
B oty 4 45 R B OO B SR S B N A o R R BE A — S8 g R 5 Pk ol “ ik
7)o

FBLUN =AM Dife . B RER R, B R aek A 2R3 e oats s
EREA. B, REVIZESSHEIIAE (my_sort1()) sRF-—ME (my_s
ort2()), MAZH MM (my_sort3()).

>>> def my_sortl(mylist): # good: modifies its argument, no return value

.. mylist.sort()

>>> def my_sort2(mylist): # good: doesn't touch its argument, returns value

.. return sorted(mylist)

>>> def my_sort3(mylist): # bad: modifies its argument and also returns it

.. mylist.sort()

.. return mylist

SH e

AL 41 F, R e ) TIRERE, DR SR Z S R 5] - B
Bt £ —FE . Python 4% & (KR RARRE o6 A1 S 40 G AR v 3EAR#) . 7 TR e,
set_up()AM NS, AL KB BB S AT IR — D PR icas w, f—
NERERINS p. WHIZEEUS, w kA4, 1 p SZ T

>>> def set up(word, properties):

.. word = 'lolcat'

... properties.append('noun’)

... properties = 5
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>>> w ="

>>> p =[]

>>> set_up(w, p)

>>> W

>>> p

['noun']

R, WRHBREER . qIATET set_up(w, p)I, w CEFRED B
AL —AN B2 i word. 7ERR B S word (BB . SR, XPP IR BAA AL 4 w.
EANSHALBII TS T BAE P22 — R

>>> w o= "

>>> word = w

>>> word = 'lolcat'

>>> w

"

IERALREERR p ERAETH A JIATMA set_up(w, p), p MfE (—MEHE
FI51 D B EC R — N H A AR & properties, T LAILAEIX P 2% 55 | FH AR ] i Y A7
H. KB properties, XA SBAE p H b, IEERATITE B BREHH S
45 properties —/MHIIE (BUF 5): RXIFARMBSCZNAAALE FIAE, ME#T —1
W JRFRAR . XTI 52 FATMEC T R A 7 51

>>> p =[]

>>> properties = p

>>> properties.append['noun']

>>> properties = 5

>>> p

['noun']

L, SR Python 4Z(EAE 24, U TR e R WA IRE R LY 1. ek, IR7T
DUEFH id () BREONT is 45 /E 15 R A B A5 AN A AT 2S5 AR SR PART IR B

2 8 HIAE

BRBUE SO AR AU T — AT R S OB o 2 PR TE BB A 3 43 i — AN R AR R
AT AR RN IBOE o REUASP B AR BRI, XA PR AT LI X
—AT B RAE UR AT AR B 44 T AN b L0 S5 AR 0 LAt bR e SO I 2 Bk ph o

PRAE— A B EUA N A T — DA A I, Python MERERR 5T 2% i R B4 1)
P RIERE . IR BRI, RS AT R RN A SR A PR W R ),
e, fRREAS SR & A5 2% Python P B 44 7 IX 2 T I 2 FR AT ) LGB 3. A

(local), 4xJm) (global), #RJ5NE (built-in),

BRE N AT RETRE S o E R ER A B S Jy A o S BB SO i PR
PRECEEETE (BRI — Ok, TRNAZAE T S EA R s A
AR [AMELAE DA R ) A

ﬁ R RETLUEH] global A —ANET AR AR R . AR, XA
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SHRANE

FATEREFFIN, Python A2x il AT BIAR R KA, X ARVFRAT & XS HEE R0
YRR E . B FRATTAT REAY B — R S MR A, AN AN RIS A — MR,
TCH BB CRFT P oIR A, JATHREAE R e ).

SR, FATTH W RS — LE R A N A I FRE S, JEA S DA B <3 (0 XU, 224 R B80T
BRI SR AEE 2SS . NI tag () B EIVES RO S B I 208 — DT HR

>>> def tag(word):

if word in ['a', 'the', 'all']:
return 'det'

else:
return 'noun'

>>> tag('the')

'det’

>>> tag('knight')

'noun’

>>> tag(["Tis", 'but!, 'a', 'scratch']) @

'noun’

ZBRHON S the M knight iR P15 PME, fLisbsn s MERO, BREIRAEM 4—
—EWRAAS, BAREIR M 45 R AR AN IEA 1 o L RR VR W] DRI — S8 o i) A0 B
Ktk tag () EZ % word & —ANFERF . —FERELHIEIE A if not type(word)

is str kA HMIA, Wk word A — AN FAFHR, i SILR[] Python Fik )4 fE: N
one. X & —MIETEI G, BN IZRBHER S HERA, JH D AR A IR [B]—AN “
PRI 2 AR . AR, B SRR, BRI T R AT BEAS A I None s U B E 1)
CRRIR B, IXFNS W IR AR [ AT BE R A 4 SR ) AL 23 AR AN RO A S R . i X
A& — Unicode 747 H3 X R 7 ik 25 R . R4 B I2E7Y 2 unicode 1A str. X
H—ANEER R T %, 1] assert )il Python [f] basestring K288 —i2, &4 uni
code il str (1= AL,

>>> def tag(word):

assert isinstance(word, basestring), "argument to tag() must be a string"
if word in ['a, 'the', 'all']:

return 'det'
else:

return 'noun’

WA assert 1HAJRM, B A AN BRI RS (R P AT . BBAh, AR
o B S BRI o FEP TP InNT 5 e B IR R B A4 1, —Fh BT AR, — 1SR
A5 VR AT Ja A 48 1 docstrings BN EREGE XS H.

ThRe i

Ky LI (R P ) i A e MR AU S K B 10-20 4T, R
RS A AR NI H Y, IR AT A IR B XA T
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BF SRR o3 OB, REBOER R — A E AR

PR T MR . ENERATRE 2 DS EA G IR RT3, JF
2B KA FR - CHUBIRANI A 5 )1 go Ml bring back by —N . — [ 51 5T 4RI BN 1 fetch.)
A R HN, BRSPS SOk, AL A5 sEaE ], it

>>> data = load_corpus()

>>> results = analyze(data)

>>> present(results)

T AL R AT R P S AT BRI AT Y o 53 4h, ER Sl R O T RE
A8t B i R A B 4 iR B A —— AN DR LR 0

%1 4-2 v freq_words pR%. & BB ME A Z LS BER IR A0 1 N 2 IF
B 1Y AT A A )] R R

B 4-2. BT ANER R LK T 5 A

def freq words(url, freqdist, n):

text = nltk.clean url(url)

for word in nltk.word_tokenize(text):
freqdist.inc(word.lower())

print freqdist.keys()[:n]

>>> constitution = "http://www.archives.gov/national-archives-experience" \

... "/charters/constitution_transcript.html"

>>> fd = nltk.FreqDist()

>>> freq words(constitution, fd, 20)

['the', 'of', 'charters', 'bill', 'constitution', 'rights', ',,

'declaration’, 'impact', 'freedom’, '-', 'making', 'independence']

AR LA A BT AN EIER]: BB T AN, I e
WH SR AT PR T8 R IATIE K BN FEHIR1E FreqDist()Xf % (FEE M AL BE
[ — A7), JF B LBk PR mRe 45 R Won gy IR P 1, ek Sy S ) BRAR R S5 )
LEIARI T . (E0] 4-3 h, RATEMICRE, JRm S pt— A — 11 url S L%
Ho

7 4-3. KB 0B EU TR O 5 m A

def freq words(url):

freqdist = nltk.FreqDist()

text = nltk.clean_url(url)

for word in nltk.word_tokenize(text):
freqdist.inc(word.lower())

return freqdist

>>> fd = freq words(constitution)

>>> print fd.keys()[:20]

['the', 'of', 'charters', 'bill', 'constitution', 'rights', ',,

'declaration', 'impact', 'freedom’, '-', 'making', 'independence']

IR, ABAE 2% freq_words [ CAERIML 2T LAH] 3 AT A 58 BRI RE L «

>>> words = nltk.word_tokenize(nltk.clean url(constitution))

>>> fd = nltk.FreqDist(word.lower() for word in words)

>>> fd.keys()[:20]

['the', 'of', 'charters', 'bill', 'constitution', 'rights', '),
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' L '

'declaration’, 'impact', 'freedom’, '-', 'making', 'independence']
SO T B R

R AT C L4 TAE 73 A R B3 AR 15 I8 N AZAR 25 Sy A TS A 2 R ) 5
RSB H K, JF BAE BRI 2 LB docstring 2 fHIXEHIIA . IXATE AN 1%
fERE R AN SEILRY s SRR b, NAZREW AN AE N, A RIS, SR SElX
A BRHL

XTI R, — AN AT doestring T2 T (LB 4-1)0 ARV AZEEHE—A
FE—ATH S — AR A T = E S S 5 ER AT # X T AT H R, IRIER Y 1%
TR ATIRME— AN — AR a4, INIRZ N docstring KbFE T HARGIEXAN TR H . CIaTH
N — AT, ARG E A DIRE U] (UL http//www.python.org/dev/peps/pep-0257/1)
docstring £ 7€ I 245 5 ).

docstring ] LLLHE—> doctest B, 3 WA H 14 bR Z5ORI T (K it o XL ) LA A
Python 1] docutils #5 F ZhMK. docstring H A 2410 5% bR ZL R BN S I R BLRTIR [ R 7
2/ LA SCAKRAMIZ L . iE7E R, NLTK HEH “epytext” bridih & Kidsk S48 X
6 UnT B H 2w S5 A0 APT SCRY (U httpy/www.nltk.org/), FFEL7EHELE “o2 B 7
FRRACEE, 4. @param SCVFE I sk ek BT AT o 61 4-4 B0R T — A 5e R d
ocstring.

Bl 4-4 — 1 5EHE1 docstring [N, G174, —NEFEHIIEFE, — 1 doctest H
TURIFESH R IR[BHEFISE 0 epyrext Fric o

def accuracy(reference, test):

Calculate the fraction of test items that equal the corresponding reference items.
Given a list of reference values and a corresponding list of test values,

return the fraction of corresponding values that are equal

In particular, return the fraction of indexes

{O0<i<=len(test)} such that C{test[i] == reference[i]}.

>>> accuracy(['ADJ', 'N', 'V', 'N'], ['N', 'N', 'V', 'ADJ'])

0.5

@param reference: An ordered list of reference values.

@type reference: C{list}

@param test: A list of values to compare against the corresponding

reference values.

@type test: C{list}

@rtype: C{float}

@raise ValueError: If C{reference} and C{length} do not have the

same length.
if len(reference) != len(test):

raise ValueError("Lists must have the same length.")
num_correct = 0
for x, y in izip(reference, test):

if x ==y:
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num_correct += 1

return float(num_correct) / len(reference)

4.5 BE KT ERH

ARG B R, ARAE S IR D DA N n e S R g e

RS HHIRE

2 H AT E, AL B S8 EAE T SRA 5, I AT A B AT A R Aox
%o Python W R VFIATME IS — A BBUEN o5 — RS E . IAE, AT LLah b 14,
XS AR RV BE AT AN A o IR R T Ao, FRATRT LA E A E e £ len () 5 7 E
S pr L last_letter()1F 4 5 — A RIS 2L

>>> sent = ['Take', 'care', 'of', 'the', 'sense', '), 'and', 'the’,

'sounds', 'will', 'take', 'care', 'of', 'themselves', '.']

>>> def extract property(prop):

return [prop(word) for word in sent]

>>> extract property(len)

[4, 4, 2,3, 5,1, 3,3, 6,4, 4, 4, 2, 10, 1]

>>> def last letter(word):

return word[-1]

>>> extract_property(last _letter)

['e, 'e', 'f, ‘e, ‘e, '), 'd, e, s, T, el e, T, s,

X% len M last_letter n] MEHEL A 7 MORFERALE . TER, HAERATMAIZE
By, AAERBAA TS MR —N R, 5.

Python 42t T 85 2 1) 75 xR 2 SCRR R N oAb R B0 245, RITIH Y lambda 383K,
IRARAEIR 22 M7 B A LR last_letter() i3, RULEA B ELE NG T &
ATATEAE LU A2 A 1Y -

>>> extract_property(lambda w: w[-1])

['e, 'e', 'f, ‘e, ‘e, '), 'd, e, 'S, T, el e, T, S,

BAVG T — A oL ih— A 5y sorted() %L MIRATHME— IS4 (FEHE
PR WA G, e N E AR L ecmp (). SR, FATRT LRAE B CRHET R
B, Bln. Fe KRR AR .

>>> sorted(sent)

['), ', 'Take', 'and', 'care', 'care', 'of, 'of', 'sense’, 'sounds’,

'take', 'the', 'the', 'themselves', 'will']

>>> gorted(sent, cmp)

['), ', 'Take', 'and', 'care', 'care', 'of, 'of', 'sense’, 'sounds’,

'take', 'the', 'the', 'themselves', 'will']

>>> gsorted(sent, lambda x, y: cmp(len(y), len(x)))

['themselves', 'sounds', 'sense', 'Take', 'care', 'will', 'take', 'care',

'the', 'and', 'the', 'of, 'of, "', "."]
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BB

X LG R E AT IR — Le A7 A T 4, IR AR AR BRI N (B , 5t i 3R [A] — e f 28 [P0 5 (—
AN KHI SR B RS A o MBI — fU—MRAER 7 NI — DR, Ritikl
ARG IRBIXANEER, Wit 4-5 Pk gl search1() .
P 4-5. R ilfi il PR
def searchl(substring, words):
result = []
for word in words:
if substring in word:
result.append(word)
return result
def search2(substring, words):
for word in words:
if substring in word:
yield word
print "searchl:"
for item in searchl('zz', nltk.corpus.brown.words()):
print item
print "search2:"
for item in search2('zz', nltk.corpus.brown.words()):
print item
p% search2() 2 A7 Ads. S E, eisfr#] yield AR R4 oK.
R IRATEE — AN, AR ZE AL . — B AR PR o — /Nl o5, R
AR OR I T GRS HAT, BRI UGB R yield WHH). KPP 700 E HA R, BB
A PR e EE B, AT E 0 RS AR A i bl (S AT O T AR 2s3RiA X
LD o
N AN AR AR I, AN BRI T HES . T 5] permuta
tions O EU™ AT e, AR &AL list O T O.
>>> def permutations(seq):
if len(seq) <= 1:
yield seq
else:
for perm in permutations(seq[1:]):
for i in range(len(perm)+1):
yield perm[:i] + seq[0:1] + perm[i:]

>>> list(permutations(['police', 'fish', 'buffalo'])) @
[['police’, 'fish', 'buffalo'], ['fish', 'police', 'buffalo'],
['fish', 'buffalo’, 'police'], ['police’, 'buffalo’, 'fish'],
['buffalo’, 'police', 'fish'], ['buffalo’, 'fish', 'police']]
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A& =

(% | permutations B T FHEARMIEH, KA 4.7 WiEHE. PR 4L
oAl a. SR TOIRMRATEEOE GRS 1.
i

[21:E

Python $ftt 17— L8 B AT s g 2 S ARV AL A BT R 2, A1: Haskell o JRATTHSAE
XU REATT, Al B A T B A0S B ik ik

AT E LM% is_content_word() FF4f, e & — ANl Aok 3 — AN TR
SRS AL LR E N offilter()HIE —DNZHL EXWAE N BRI — AN SHH AT )&
AIUH 2 i3, SRR Z RO P True 5H .

>>> def is_content word(word):

.. return word.lower() not in ['a, 'of, 'the', 'and', 'will', '), "

>>> gent = ['Take', 'care', 'of', 'the', 'sense', '), 'and', 'the’,

.. 'sounds', 'will', 'take', 'care', 'of', 'themselves', '.']

>>> filter(is_content word, sent)

['Take', 'care', 'sense', 'sounds', 'take', 'care', 'themselves']

>>> [w for w in sent if is_content word(w)]

['Take', 'care', 'sense', 'sounds', 'take', 'care', 'themselves']

H A Ebr R EGE map(), H - ANRECE ] B AR R I B R IRAT A
FAE Bk £ extract_property ()i — ANl IRAS o 3 HLZ— AN L1 7 V4R H AT B
T P8 43 vh (R ) 1 IR BE i TR TR A B A HE 3 T S PR S5 R OA

>>> lengths = map(len, nltk.corpus.brown.sents(categories="news'))

>>> sum(lengths) / len(lengths)

21.7508111616

>>> lengths = [len(w) for w in nltk.corpus.brown.sents(categories="news'))]

>>> sum(lengths) / len(lengths)

21.7508111616

e L) rf, i 4eE 17— E X E is_content_word () —AN N E K
Hlen(). FAE AT LAFRAE—A> lambda FiA o X R AR B 5, THECREAS 1] T Y
JLH R

>>> map(lambda w: len(filter(lambda c: c.lower() in "aeiou", w)), sent)

2,2, 1,1,2,0,1,1,2,1, 2,2, 1, 3, 0]

>>> [len([c for ¢ in w if clower() n "aciou"]) for w in sent]

2,2, 1,1,2,0,1,1, 2,1, 2,2, 1, 3, 0]

AR T O A A0 At R T S PR T s B eR B R R T ST R A, FRATIE RN X
A5 R Pl T8 RO

SR HIm4

MERZSHN, IREZREEHARIY. ROTTLEL A 75 IS8, Eanbis
EATI BEBRAAAE LA IR e B R %S BOn 8 ] o BUAE S BT LUZAR R4 52, ]
LAAE I o
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>>> def repeat(msg='<empty>', num=1):

.. return msg * num

>>> repeat(num=3)

'<empty><empty><empty>'

>>> repeat(msg='Alice')

'Alice’

>>> repeat(num=5, msg='Alice')

'AliceAliceAliceAliceAlice'

XU HOVRBFBY. WUR ARG A X IR S, 50 DR A fi 44 (1 S 87T
Y HRTH o UL IR DR h R i 24 S HOS IR AL B E U o FATRIUE LA p KL
AT RHERIR G AN 4 24, IRl — Nl S8R *args 1A it i) S
T *kwargs k7 iR EAT.

>>> def generic(*args, **kwargs):

print args

print kwargs

>>> generic(1, "African swallow", monty="python")
(1, 'African swallow")
{'monty" 'python'}
H*args MBS H, EShs EX NI  Rar 4 SE. Mgy ARy
i F) Python WA R, M AP AR E H ISR E zip() . A TRAE ]2 & 44 *son
g kKR4 T *args AT AR .
>>> song = [['four!, 'calling', 'birds"],
['three', 'French', 'hens'],
['two', 'turtle', 'doves']]
>>> zip(song[0], song[1], song[2])
[(four', 'three', 'two'), (‘calling', 'French', 'turtle'), ('birds', 'hens', 'doves')]
>>> zip(*song)
[(four', 'three', 'two'), (‘calling', 'French', 'turtle'), ('birds', 'hens', 'doves')]
A% XA 5 B i A *song AU — ST S S, AT T song[0], s
ong[1], song[2].
T g ANE BRI E SO AR T SR B T S T A R AR R T R XA B
i&:
>>> def freq words(file, min=1, num=10):
text = open(file).read()
tokens = nltk.word tokenize(text)
freqdist = nltk.FreqDist(t for t in tokens if len(t) >= min)
return freqdist.keys()[:num]
>>> fw = freq words('chOl.rst', 4, 10)
>>> fw = freq_words('chO1.rst', min=4, num=10)
>>> fw = freq_words('chOl.rst', num=10, min=4)
W KIS EU 57— MERDZ EN R VPRSI I 240 I, JdiTmr DAFE A T e XA
FHERIME (K3 7 B s AT 2%k freq_words('ch01.rst', min=4), freq_words('chO1.
rst', 4). WIESHRN G —H WA RS o XS RN e BB T A
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WARBCE T verbose ik o i it Lk et
>>> def freq words(file, min=1, num=10, verbose=False):
freqdist = FreqDist()
if trace: print "Opening", file
text = open(file).read()
if trace: print "Read in %d characters" % len(file)
for word in nltk.word _tokenize(text):
if len(word) >= min:
freqdist.inc(word)
if trace and freqdist.N() % 100 == 0: print "."
if trace: print
return freqdist.keys()[:num]

B!

"WEE; TERANEAE T AT AR AR g ZH BRI . 1A R B — AR 51 U R A
x5, AN IS T IEER, SR BATRE AR T W THE
& B FE o

4.6 EFFE

PRt — PRI RE, T ERA LIS P g R ih 5 AT A IR 00 . JCER 1 =1 2 IR e ) 5
RO S ILAE AR A B P I SE I DG B FRMIC 2 IR R e ) AL 4G R 35 I a5 M, DA SHE
BRIGRE R CNBERILHUHIAT I IR ) B R W ik i &nil.

ARATHER — AN TR S50, DL 4L — A 2RI FE Y o« ARG FER AR 7 T
R R I AR, R ] DA A R P IX L ) R, SR (R0, N — T U i b
fi1e

Python BIR K145 14

PR PP AP ) R 2 JE I L G B s ORI R B 4l 5 70— kS, L {5 3 P R0 B v S 2k )
%o Python B IUJE— 2L py SO Biltn: W RARTEAL BE—Rbiks 2 iR 20, R
A NI 2 R BT DUBHE — i o XA T B i, 7 B B AF sli— 4> EX
TN = "inf"3COR 4, rTRIICSE . W RE A o, AR S i A A SO B
FIRER, — MR DAL S ] T B AR A — Pl g OB 4k, i md, poARis, st
TR E FIAL BT S5, I dliERige ot KR, 140 .

MURITUASN S Python Fidk, 48 7 REHLE A 1. /Rv LIEH AR _ file_ €
PRI R G AT — NLTK B A1

>>> nltk.metrics.distance. _ file

'/ust/lib/python2.5/site-packages/nltk/metrics/distance.pyc'

TR IR [ C 4w 3F . pyc SCAFIONL B, EARIILES LARTTRER BIHIAL BEAS I o IR FE 24T
TFESCAE I N py Y SCAE, e pye SCHFIAER] — H R o 534t ARATLAZEM S A F
TZAE LI B 8T WA« http//code. google.com/p/nltk/source/browse/trunk/nltk/nltk/metrics/distance.
pye
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5 H Al NLTK 18— F¥, distance.py PL—ZHBATIF UG, Q46— AT BEHbR BRI & 15
Bo CHTAUS 2 kAT, ARSI URL WO WIRIVE A5 B o) TR R &R
411 docstring, —H 5[5 ZATER R, LAY A help(nltk.metrics.distanc
e) R Bl H A0 5% TR A 5L

# Natural Language Toolkit: Distance Metrics

#

# Copyright (C) 2001-2009 NLTK Project

# Author: Edward Loper <edloper@gradient.cis.upenn.edu>

# Steven Bird <sb@csse.unimelb.edu.au>

# Tom Lippincott <tom@cs.columbia.edu>

# URL: <http://www.nltk.org/>

# For license information, see LICENSE.TXT

#

Distance Metrics.

Compute the distance between two items (usually strings).

As metrics, they must satisfy the following three requirements:

1. d(a, a) = 0

2. d(a, b) >=0

3. d(a, ¢) <= d(a, b) + d(b, ¢)

FERZ e BT s BRI S NTE ), K5 2T @R AR, 1R JE 4 Rtk 2 2
I — ZR A BRI E 3o AEERIE S “2R7, IR R n AR B2y, B T IXAT
e, CRZ % NLTK R HUE 45— demo () siEL,  nl LU RIS B ERAE F 7572 191
o)

Ay B SERERRSAUN TR, S8 R TGk,
' s helper(), FAXFRARR. Wi 5 — ANl ) B from modul
C e import * XA, ISR AR . 0T LA 8

ANBEYLR SRR T g o] (A4, AT GOX AR — MR N B R _all =
['edit_distance', 'jaccard_distance'].

SERREF

— R PILAR S LSS, Bl TR INECEE . M BT 2. R R T
AL o FATTRT RE AT T AU IR BRI 2808l AN S DL T LA o BRATTE AR vl e i %
FABLEIHTAE S5 IS AS T NIUAT (KB ] Lo pri B 8T 4-2 Hilid 13X PG 55t
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My _program.py

from inf_corpus import load
from display import plot

def analyze(...):

data = load('h31.inf')
result = analyze(data)

plot(result)
inf_corpus.py display.py
def load(...): SIZE = 640, 480
def dump(} def plot(...}:

B 4-7. — DNEFLFEF G LR my program.py MM IMEECFA R EC; AR
IS 2L LR AR HAT, T — R TN A FEAAT 2545 27 125 FF LA ] LA A 5

TP BAT T TAE 43 B LA RS F import 15 17 in) 5 Ak e SCR R E, FRATT T BALR
FEAANBLRT o, ) T X PPt B B8R 2 R S5, ATERAT 1 n] Re o
RIS KA JZ IR G ) R GE o BV XFE RGE — MR TRAESS, X T
ARG .

B G R R AR T R PP AN TS A I 25 i o i) 28 ) e (1) e 4 o — SE B 1) R
P, WS B AT, ATRE SRR AT R . FRAHEIX LM “bugs”, BIAEATS
AT F BB EA LN o AT AN B9 AN BATBARHS, AR A LS, 17—
SRR FIs AT R I A S R IV A I, —ANMERR I BAOE B R H 5
TRBNGE] T EHHIENS: bug (£, FATHE—R 2RI bugs & B RITTTAZ LT 51
FRETERT

LIREEAGR, A RARMER, BRI A 2 0005 S B . BAT TR A\ 28,
A R G R s S I ER AR T R R ER I . RT3 KR B R O B9

B, WA REERE AT RS AR AT . 1 WordNet [ [H] SCiRl 244 FR (1) T
A2 tree.n.01, E55FIMEAE . W] NLTK [ WordNet Bl H split('.") 7-fifix
LEAFR. AR, A NKE S #606 PhD I, XF AR T, e[ AR LR 2 ph.
d..n.01, B35 4 MES AL 2 Ao MR IMEATH rsplit(".', 2) R H A A1
B, BEZAEIWNIR, BN phd AR BARFERLE AL 2 A D&k, (HEtfE L
AR IHETA AR 23X AN W) 8 (I httpe//code.google.com/p/nltk/issues/detail?id=297) .

B, PR RO B SR PUAR RS AE . Bl 7EE NLTK H %) WordNet 4%
FI, — 24 AR R B ) SO e e ST s SCinl, 17 i 3 0 PR it 7 K i S Sl A
Ho XEHGZE WordNet 2 LT [1)— MR, 85 R E1JEX WordNet A5 154 : & XA 7E
15 X, A RESCEEE . ME—F “bug” A&XHEE O — R (WL http:/code.googl
e.com/p/nltk/issues/detail 2id=98 ) »
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H =, BATXS Python 1 SCHIAE FTRE T . IR 50 M H O T P AN BB A B AR R 1
FARIRBE . Bln: "%s.%s.%02d" % "ph.d.", "n", 1 =4 AMEirit4EiR TypeErr
or:not enough arguments for format string. X &4\ SHEAERA % m THE
TIBEAT o R NEE S I o PR E Bl VS . AR S — A, RBRATE A
PRHCR IS — AN SO 25 E KL T A R IRAT o i BREC SCARNR KA W S5, I8 — A4
SMIZHL, SOV E S5 R EIWIIREAE W 24

>>> def find words(text, wordlength, result=[]):

for word in text:
if len(word) == wordlength:
result.append(word)
return result

>>> find words(['omg', 'teh’, 'lolcat’, 'sitted', 'on', 'teh’, 'mat'], 3) ©

['omg', 'teh’, 'teh’, 'mat']

>>> find words(['omg', 'teh’, 'lolcat!, 'sitted', 'on', 'teh', 'mat'], 2, ["ur']) @

[ur', 'on']

>>> find words(['omg', 'teh’, 'lolcat’, 'sitted’, 'on', 'teh’, 'mat'], 3) ®

['omg', 'teh’, 'teh’, 'mat', 'omg', 'teh', 'teh', 'mat]

FATHE — X find_words() OFF 2 fr 3 U ) = AP RERgR . 55 Ik, AT res
ult fiE — VISR E: — P OTERBER['ur'], WU, 85 5 A XA I R AT SCA
AR XL BER 3R] . IAE,  FATHXAE T O H AR K ZE0 A find_words()®, {HIkAT11F
B TARIR SR FAVERRAEH S =A S 80 find_words(), &5 RH#8 I 2 EKii ici
ISR, A DAE R EUE PR E 22 #E5R result TTAG . R AT 4 FEAS I i),
S FRAT VR 1 A R A BRSOk T I e AR BRI . AR, e B T IR, 7 Python iR
A MBI A BB o X MR BT, R A 4y B B A

WRBAR

13K 2 B R E A RE Py 53 IO AN TERA (FECBE, ARA I bug S EH —F 2 R
PRI BE . TS FEPERIN print TEAEAL RS, Won B AR IME, JF Wonfe e i ik
FEFE o

WERFR PP A “ 7 IBAT IR RS 2 i D RRRIRER, K5 e
BRI E R P AT I AL B o SR B T AN Bt R e il 2 B 7 A A R 18 B/
N

— AR C R ) JUE R AE — NMRFE I s AT, IRT 2R AR AT A TR,
A AT LA AT U R A A N S DU A 2 i 8 SC— 4848, AR5 BRI v e
A AT RIS, BRESKEMN 4 ARSI BRI 1 — LSRRIt
B PR IEAE TR B e A R R A AR 2 ] o 2R IR AR A R 45 ) AT, VR 2 Y
H R 1T

Python $¢fit 7 — MRS & AVFIRIHREFP AT, SR RFE 2 T TS (1
Wi, DTS BRI A At (Ko AR AT AU 5 AE AR R AR o 3 FH 1

>>> jmport pdb

>>> import mymodule

>>> pdb.run("'mymodule. myfunction()")

e MR (Pdb), ARAT IR B A SR 245 Rl . HA help REF a2
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FEHENR . TN step (B ST B HTAT AR 55 b AR ETAT T — e s, ek
HEANZAS BRHOTF IEAES 47 A next(SUU A ny 2RI, [ ESAE TR 8P T
—ATEE AT . break (b)) iy A A TR E S T AL Fi A continue (Bl c) 2x4ks:
PATEHRER T — AWl AT AR B A4 PR AT LU 75 S I 1E

BATAT LUAE ] Python Ak A & find_words () s 1) 1. 315 4 ) U 7E 28 IR
VT RS 7 AR o JRATT— TR AN R s T i T i e 8 @, AT AT RE R B/ NN o 56
TRIAME AR E @,

>>> import pdb

>>> find words(['cat'], 3) @

['cat']

>>> pdb.run("find_words(['dog'], 3)") @

> <string>(1)<module>()

(Pdb) step

--Call--

> <stdin>(1)find_words()

(Pdb) args

text = ['dog']

wordlength = 3

result = ['cat']

EIEHL, FRATEN T A 2 2R step B RATH ANREUANT, args TRy
MZHHE. AIZHNES result 17— MR ['cat'], AR IHUIR) =R Wald
WENIRATEAL ), AL TAT T A FRAT X Python bR BE A o

B 0 P4 72

Ny T S SR v, TR A A g R IR AT R . AN 20 AT ARSI
R & B R R TS LB T DS AR NIRRT Fr o BRRRR X SR e 4 e
KIS H BT 20 1) e S RE W TR s . % I8 AR h s D assert 154, /&
A JEE, Bl assert(isinstance(text, list)). w1 text HfE7E IR A CHD 4 F AF —
SRR A N AR R T — N4 e, B2k —> AssertionError, TEARE LRI45 3] i)
R R R o

— HARGEAIR ORI T # iR, AER— MBI A BRI IT % R EHNaAT ST i %
ITARIE IEFT R 520 11 R bug ANRERIEIE, AT FAE SV Sy B e 2 7 75
FOFT B AERIBARE . A, B IR AE DR B B I B R a2 AT A RO AT A X B D s i ok
AN ) AL o an SRR A ] 5 AT A R AR I IR

BORIFRARIRE PN, §T I DIRE, IHEEPTA bug, 4P — &G A 2. 1X
PFR R BIERRR, R e F R AS AR RS [R5 (R )7 —— & AR I 5 Aok — AN AR
FIHIEIEHE CUIT RS A E AR P ANIEAE T B 77 . Python LA doctest FBEH B AR T —A>
i L [ IR HE B o XA B R — ARG BRSO B H R 5 22 B Python 23 1%1X
FERISCAYL, XM B CRAERXABPER TRZ K. EPATEREIN Python dy4, WA
oo 25 R SO Bt s R UCEC . B9 ASVLECI, o iU (R R0 52 B
HRVER, 15 EWLE httpy//docs.python.org/library/doctest.html [ f¥] doctest 3CAY . [ T [0 J-130]
T IIME, doctest BEHRAT B T8 ORAR I R A SRS 5 R AR PR FF R 22

1, VI L S PR 975 00 1 e Rt SRS i T A () R AR (R AR, I i AR B AR 2 44,
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IR AR TS5 eI LI SCRA 035 10 B8 SR BSEH R T R R AR5
4.7 Bix Wit

ARG R GO Ss, ARER — U B A B ] R S SRRk Y

iR S i L) AN B B O3 A TSk ) e R e — N A s I Sk AT AL
FIEFE, RETTLE PRI 10— AN ER TR L PR R A I T AT ISR e S8 T IRX AN
MHIRZ, JATH G LSS AR DRl 7E B AR 5 b B A 5 1 3k 1) i o

B AT 44 K SN B PR A TINR . FAT RN KN A () o U i L 53 P AN KAy
0/2 [T, PR, A NS R BN RIS S8 Bl B BATHT —
J BEKRR A EE T AN JRATAT UHR I HER A, Gl e P 0 4 5 A A
NKAEY AT USRI RE I A ). SRS, S BINHELS P 1R 7 HE, e IF A4
P e — A S RS T S WK 4-3 XA REM .

_fsh | cat | dog | lion | bird | pig | rat | . ant |
SPUT ; S S \ NN

| fsh | cat | dog | lion | | bird | pig | rat | ant |
SELNT SR R TR TR T S T T
SPLIT | - | - | ' |
MERGE
MERGE
MERGE

ant | bird | cat | dog | fish | lion | pig rat

[ 4.8: WA MIEZ A 0 DI, Bl TR H I P XL AT HE GBI,
K HE AT PG5 I I C BN BER (FFIRIEE D XL YRRy “ I HEF “.

I3 TR AR P A AN R R . FRATHTITAE B B BT — Ny, B
e (] RS T AN T w2 P B e i R D T e (e S s S %= M w11
RS WA e, BATHE A SRS o IXFHRR IR Bk, U
B HORE R R —F

SRRV o5 — T, FAT D i) R s Fe A 0 — N BATT 2R R0 T8 e At 1) 1)
BRI — A . S TRIUEER R LI, JRATAT DIBREERX AR, R EE —k
A A AT AR AR P ILZ 2 A o

BH

R AL R A AT AT INE HRFIE: kKN n (1], AT
Ko P, ARG AL B — AN AN KN R /2 1. —Fh— MR IR 7 O S Rl 5 v 4
FEHBBIE. A lE g e, AT T R, JF A E SR AR e s A A R 1)
O S ] PR S o AR AL A AT A R B Ji i) R A A 25
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Bt ARBIA A n A, BRSNS G 2 AR 87 A RE B AN
Sl WERBATHA A (=D, FE—FIr R4Usk— o). WA 2 M, wif 2
T SR AR AP 3 AN 6 Ml RErE. — M, nAMEfTn X n-1 X e X
2 X 1A (BT n iIRYaRe) o FAiT T DLREIX 2695 5 p T A AL
>>> def factoriall(n):
result = 1
for i in range(n):
result *= (it+1)
return result
mm AT DU — A i SRR R IX A ) L, A SE T LA RS B FRATT A )
20 -1 DA R @RI B HES o SRIER TR IZFERIFRS, A n A7 3RATAT LU A
—ANEiA: JFUE SR BT R AMAZ 8 n-2 AR BRIk, AR n-1 AN iR
RTTEHORL, n (O BAE T EEEREERGT, a2 it, WA — AN, ST — AN,
FATAT LK I L6 5 1 fn AR
>>> def factorial2(n):
if n==1:
return 1
else:
return n * factorial2(n-1)
ﬁ%ﬁﬁ&%&ﬂﬁm@@ —ME A, 0 AME R A . BedTT T DUR] A A B
KIZRERIN S, Ban: WordNet B LA i 22 o AEFATHHEas 7€ 7] Sl 4k s i A in]
JERITRAN o BAT2ARE] s BIBREAS TALE RN, SRJFREEATIE]— (FATEA N 1 Fas
[F) SCIREEAR LS ). IRV AR sizel () MMOX I TAF; 1 S Bk b s sizel () 3 1R A :
>>> def sizel(s):
. return 1 + sum(sizel(child) for child in s.hyponyms())
&M&Tuuﬁ T A ) 5 RSB AR R T S AR B2 ) S R Ak 55— 2 S ) SCim] A
GO, K52 SR MM, ZJaE A MRS AR BRI Ak
JERI T M ALE TR — R @ BARATE T3] H AT A B B[R] SRR B @ .

>>> def size2(s):

layer = [s] @
total = 0
while layer:

total += len(layer) @
layer = [h for ¢ in layer for h in chyponyms()] ®

return total

%ﬁ%&ﬁ%$ﬁﬁﬂ%ﬁﬁﬂ%ﬁ@% EAAEA TR R R, IR lay
er i total Btiif (A2 A A T A Ao LEFRAT TG (A2 R A o5 S8 20t T AR IAJ A 45 2R - 3k
P import WA FI—ANFiIE,  RFA148 5 485 wordnet o wn:

>>> from nltk.corpus import wordnet as wn

>>> dog = wn.synset('dog.n.01")

>>> gizel(dog)

190

>>> size2(dog)

190
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PERB AR IR JG — A1, LRI R — AN RIRE RN S . — AR
etter trie) J& AT UK R S EHR 4k, — 7 k. (RYEIRIZ word retriev
al M40, Biltn: Wik trie W& — D EHO AN, A4 trie['c' & MU E SRR
T LA ¢ TFk I o ] 4-6 R AEA] Python 72t (5.3 1) Ry xR K g FE . #A
i chien (FIMRTETED, FRATHE ¢ 232K, IEHKIB A hien 2 trie['c' ] 7 &M h o i )14k 4k
AP EAFRE AR, TRBEAMA# T HUME CR 120 chien).

B 4-6. HiE—NFEELN: DB NREN TG, - RIREE
BEERIE TG i, I S T R BER e 4]

def insert(trie, key, value):

if key:
first, rest = key[0], key[1:]
if first not in trie:
trie[first] = {}
insert(trie[ first], rest, value)
else:
trie['value'] = value

>>> trie = nltk.defaultdict(dict)

>>> insert(trie, 'chat', 'cat')

>>> insert(trie, 'chien’, 'dog')

>>> insert(trie, 'chair', 'flesh')

>>> insert(trie, 'chic', 'stylish")

>>> trie = dict(trie) # for nicer printing

>>> trie['c']['h']['a"]['t]['value']

'cat’

>>> pprint.pprint(trie)

{'c" {'h" {'a" {'t" {'value': 'cat'}},

{'1" {'r" {'value": 'flesh'}}},
'T: {'¢ {n": {'value': 'dog'}}}
"¢ {'value': 'stylish'}}}}}

R

"ﬂEE; ARG R g i, (HE RN AR BRI, — SR
BT EHEAMER, XA BRI AT 58 O] U T I 4k S AT
FIXAN RN, A DT SEAEAE L3 Vil R 7 S 1K) B R 2

UG 2 1] 5 B 1)

FRATAT I AT DA S 25 (R I PR A e AT, e e N B Bt gk, lan. =5l 4l
4-7 SEPL AN R IR IR TE B RSO R R G, RGOS, BRI
o

B 4-7. — PR E R R

def raw(file):

contents = open(file).read()
contents = re.sub(r'<.*?>', ' ', contents)
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contents = re.sub(\st+', ' ', contents)
return contents

def snippet(doc, term): # buggy

text = ' "*30 + raw(doc) + ' '*30
pos = text.index(term)
return text[pos-30:pos+30]

print "Building Index..."

files = nltk.corpus.movie_reviews.abspaths()

idx = nltk.Index((w, f) for f in files for w in raw(f).split())

query ="

while query != "quit":

query = raw_input("query> ")
if query in idx:
for doc in idx[query]:
print snippet(doc, query)
else:
print "Not found"

— AN A 1) B IS TRV o BB 59 B A RO IR AT R e — MR AR TRAT < 3K
ARG — MR, BN A A — IR BERR, ARG A IXA R LA AT RE T
T A RAT AT R A B E AR RET o BEAS SO IEAT PRUAR PR, A — MR R AR i — A AR,
BUAE T (03 5 AR 1S R LA FH 355 WA 4-8 # AR Ae] Sk — A CUbRE: A TE R e A A 451
THIFE:

P 4-8. AL FE CARVE HTEFLES N, KT 1 RT3 Pl B 2L

def preprocess(tagged corpus):

words = set()
tags = set()
for sent in tagged corpus:
for word, tag in sent:

words.add(word)

tags.add(tag)
wm = dict((w,i) for (i,w) in enumerate(words))
tm = dict((t,i) for (i,t) in enumerate(tags))
return [[(wm[w], tm[t]) for (w,¢t) in sent] for sent in tagged corpus]

“7 W) IS TR) AL 1) g — M) T o e P — ANl o A SRR T AL P — B AN AR B T
I & AR AN R, RN AR — MRS, AR MR £E5THRTRs
ARG, BRI — AN KRB B0 RS 50 38 38 BRI A 2 R ) 3 3

AT LA timeit AEHGRX AL . Timer AW — AN R ZHRPITINE
1), AN FAETHIR AT — IR BB E AN o FRAT TR 23 il i — AN R B AR © R — AN 5
G @AY 10 J7 AT H BATER . M AR A AN REALIT, EA 50 % KNS AE R &
Ho,

>>> from timeit import Timer

>>> vyocab_size = 100000

>>> getup_list = "import random; vocab = range(%d)" % vocab size @

>>> setup_set = "import random; vocab = set(range(%d))" % vocab size @
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>>> statement = "random.randint(0, %d) in vocab" % vocab size * 2 @

>>> print Timer(statement, setup_list).timeit(1000)

2.78092288971

>>> print Timer(statement, setup_set).timeit(1000)

0.0037260055542

AT 1000 VBEZR B 7 PRSI S SEFE 2 2.8 B0, AE4E & LSRG 507 0.0037 75,
WER YR T =AM !

AR

FZ&S MK (Dynamic programming) & —Fh HARTE 5 A B9 T2 A H S vE B 10—
W %o “programming ” — ] (1 VA SR AT BEARE FEGE AN ], R BRI EUR . BhEs
R Tl el 5 2 AN E S 1)1 I ) 1) e AN S ST I 87 i) 5, 1717 2 ] S PR K BT
AITE S5 RAEAE — D E R FEARTRR T, ARSI, HEE
AR 5 kST, R,

Pingala & KZ)AEIEAEA TGHT S AR ENEAES, 1ESM A #FRN (Chandas Shastra) [
RO . Virahanka KZFEATC 6 HEAELE TIXIUTAE, WU & AHKE A 5
A=K n TGRS H. RSy, FRidh S, A —ANKBERAT, i E Ty, FRidh
L, d7 2 KA. Pingala KB, #iltn: 45 oy Aieis — MR 4 1T Ve = {L
L, SSL, SLS, LSS, SSSS}. A, IATATLLEG Vy 70 A~ 14E, LL L JHARI 7R AILL S
THEH T4, I (1D Fox.

(1) V4 =

LL, LSS
i.e. L prefixed to each item of V, = {L, SS}
SSL, SLS, SSSS
ie. S prefixed to each item of V3 = {SL, LS, SSS}

A TR, TATTLLE — AN e 0Pk virahanka 1 () KiH X L
B Wl 4-9 Pros. WER, EUHE Ve, JATEEAE VI Voo (HEVHE Vs, JRATEE
W VLMV 76 () ik TiXF SR .

0] 4-9. VYRR T ILIFEIECRER: (—) A0 (=) BRI LRIz (=) H L
FRIZIE L (P Ay BB

def virahankal(n):

if n==20:
return ["']

elif n ==
return ["S"]

else:
s = ["S" + prosody for prosody in virahankal(n-1)]
1 = ["L" + prosody for prosody in virahankal(n-2)]
return s + |

def virahanka2(n):

lookup = [[™], ["S"]]
for i in range(n-1):

s = ["S" + prosody for prosody in lookup[i+1]]
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1 = ["L" + prosody for prosody in lookup[i]]
lookup.append(s + 1)
return lookup[n]
def virahanka3(n, lookup={0:[""], 1:["S"]}):
if n not n lookup:
s = ["S" + prosody for prosody in virahanka3(n-1)]
1 = ["L" + prosody for prosody in virahanka3(n-2)]
lookup[n] = s + 1
return lookup[n]
from nltk import memoize
@memoize
def virahanka4(n):
if n==20:
return ["™]
elif n ==
return ["S"]
else:
s = ["S" + prosody for prosody in virahanka4(n-1)]
1 = ["L" + prosody for prosody in virahanka4(n-2)]
return s + |
>>> virahankal (4)
['SSSS', 'SSL', 'SLS', 'LSS', 'LL']
>>> virahanka2(4)
['SSSS', 'SSL', 'SLS', 'LSS', 'LL'"]
>>> virahanka3(4)
['SSSS, 'SSL', 'SLS', 'LSS', 'LL']
>>> yirahanka4(4)
['SSSS', 'SSL', 'SLS', 'LSS', 'LL']

2) V4
/\
V3 V2

VAN

V2 Vi Vi Vo

Vi VO

FARTTELER], Vo il B TR X G EERTREIFAGUE — AN E KM, HFS0E
W1, 24 n AR KINHE HTX IS HECR T Voo, FATREVHSE Vo 4,181 K X Vao AT V2
63245986 X! —ANHLFNIE PR Vo INMEAFELE R b, SIRATFH Z SN XA R W
Vs SEILABE 2 FRE ) . BR3L virahanka 2() SN A FLR 5 B Yo A a8, e 1 AR
PRSI 10 RPN ) S AR ok S 4 R S — AR (i lookup),  — FLIRATIAF 2
T AV AL R e BRI, AT AR, IR . RN, B R H
WHE TRk
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R, virahanka2 () B R I ME R AR PR n] T Se il U N Il . R, 3K
WeRr o BRI LTS AR . AT, TR WY i A IR 2 PR, T
T G ) R AR e 2 el S R RE TN TS 2L R BT 0 5 VA T sh A R AT
WEGIX AN AR DY, W 4-9 g%k virahanka3 () Fin. AFRIT A R R, X
JIEAAB AN . A A AT A 145, el T virahankal () I ERIR 2% . 4n
REAE, AR, IR RAEE R T . Ba — PR PEEMEE R e —
M7k, invirahanka4(), f#H-—/ Python [f] “Z&1Has” FohERIdYE (memoize), &2
i virahanka3 () Prif ) BB TAEMA S ALY o X0 “Bd” R h SRR R R 3L
WA RS B S48 WS R R B TR S5, R BG4 R,
AN EHHE . (X7 Python B3R T AP VL)

BUXFESS AT, A ZENH TS 75 8.4 5, FRATSFHERE

4.8 Python EERY#£41

Python AT 8L T THII S = T7 %8, 47 /& Python DRERI & THYEM40 . NLTK #te— X
FEROPE . B4 T % Python SMFERE ), IRIVAZAZE LA FARRI A . e IR 2 B BEAE
PRI LT T 3h 2%

Matplotlib 2:& T E

Python A7 —2845 F (AT R4S 5 2088 11 %2 . Matplotlib U3 #F MATLAB XU T &
ZeH) 22 R T, M http:/matplotlib.sourceforge.net/ ] LL#3 3¢ .

2 HHA Lk, FAT—E RS A A A% A R AR A 2 . BLETE B
AR BUA B AR AR, B AR, flin. fEF) 3-5 4, 3k
16 BN ECF IR, oL SR 7 (AT W RLZE T B RS sl i . 9] 4-10
HRIRE e LA RS R AR RS B it st 4-4 - ANEDE B lED .

P 4-10. Ar B #E fAN Ja S 70 H 15 25 3 ] A0

colors = 'rgbcmyk' # red, green, blue, cyan, magenta, yellow, black

def bar_chart(categories, words, counts):

"Plot a bar chart showing counts for each word by category"
import pylab
ind = pylab.arange(len(words))
width = 1 / (len(categories) + 1)
bar_groups = []
for ¢ in range(len(categories)):
bars = pylab.bar(ind+c*width, counts|[categories[c]], width,
color=colors[c % len(colors)])
bar_groups.append(bars)
pylab.xticks(ind+width, words)
pylab.legend([b[0] for b in bar groups], categories, loc="upper left")
pylab.ylabel('Frequency")
pylab.title('Frequency of Six Modal Verbs by Genre')
pylab.show()
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>>> genres = ['news', 'religion', 'hobbies', 'government', 'adventure']
>>> modals = ['can', 'could', 'may', 'might', 'must’, 'will']
>>> cfdist = nltk.ConditionalFreqDist(
(genre, word)
for genre in genres
for word in nltk.corpus.brown.words(categories=genre)
if word in modals)

>>> counts = {}
>>> for genre in genres:
counts[genre] = [cfdist[genre][word] for word in modals]

>>> bar_chart(genres, modals, counts)

Frequency of Six Modal Verbs by Genre

400 — r T -

I press: reportage
35p| | M religion

H skill and hobbies
3 miscellaneous: gov

B fiction: adventure

300}

Fregquency
[ 3
= o
= =

=

o

(=)
T

100

can could may might must will

V] -4 ZTE I s Al BB AL E AN ] B 73 I s Bl il A%< . XIS il AL IEDE i 9] 4-10 1
Vs o

MAZAEIRIE PT L7 B H may F1 must 5L AH R FIAHX A% . could Al might t—FF.

AT ABAS 7™ AR IR S B () W ARG I T o ot — M FH 2 B A N 1) 9 B0 R] L AR Ry
B EFE MRS, AR, HR DB ERA T ETE . EAERNX 5, AT
b matplotlib 455& Agg Ja &5, ‘B2 AEME (B35 BBRINEC. T3, RAEU
HI—FEAE AR R PyLab J57%, HAEH pylab.show() 27 45 75 ¥ 2, T2 H p
ylab.savefig )& tRAFE]— AN SCIF@ . FATIFRE A2 F dpi, AR5 i — L8 3578 I 5T
S RN S HTML #3ic o

>>> import matplotlib

>>> matplotlib.use('Agg') @

>>> pylab.savefig(‘'modals.png') @
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>>> print 'Content-Type: text/html
>>> print

>>> print '<htmI><body>"'

>>> print '<img src="modals.png"/>'

>>> print '</body></htmP>'

NetworkX

NetworkX 158 SRR AE R 4 B 1 45 AR 4 i 4544 e m] A https:/netw orkx.
lanl.gov/#3 % » NetworkX nJ LLFI Matplotlib 254548 FH nT ¥ AL U1 WordNet [ 2% &5 44 G XM
45, WAE 2.5 A4 . il 4-11 PR YA — KO, RG] WordNet AT
HECHERNIAO . EEE, WESHAN, HAE 4.7 Wihem g, g8 %R
il 4-5 fior.

Wi 4-11. 1EH NetworkX Fll Maiplotlib JF .

import networkx as nx

import matplotlib

from nltk.corpus import wordnet as wn

def traverse(graph, start, node):

graph.depth[node.name] = node.shortest path distance(start)
for child in node.hyponyms():
graph.add edge(node.name, child.name) @
traverse(graph, start, child) @

def hyponym _graph(start):

G = nx.Graph() ®

G.depth = {}

traverse(G, start, start)

return G

def graph draw(graph):

nx.draw_graphviz(graph,
node size = [16 * graph.degree(n) for n in graph],
node color = [graph.depth[n] for n in graph],
with labels = False)

matplotlib. pyplot.show()

>>> dog = wn.synset('dog.n.01")

>>> graph = hyponym_graph(dog)

>>> graph_draw(graph)
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&l 4-5. AL NetworkX #il Maiplotlib B EAEE A : WordNet [F] LA i 2R BT 70ion, THG
7°dog.n.01 (P BAG T R0 TR K ADXS P 3 B2 T HIZCH  BREXT M i 2 do
g.n.01 fEEE: JEn]RiAEETE HIB] 4-17 T FE =4

CSv

W E AT AR R B g 36, A IS B W2 53 4 el
ERHE PRI S S HFE . XA CSV (Comma-separated values, 1% 5 43[R R A% =)
e R ] B 0 i) Py B

sleep, sli:p, v.i, a condition of body and mind ...

walk, wok, v.ntr, progress by lifting and setting down each foot ...

wake, weik, intrans, cease to sleep

FATATEMEH] Python (] CSV P 5K At SAFA# SO Bl FATrT BLFTIF—4~ny
i lexicon.csv (1) CSV M@, Ffil e HAT@:

>>> import csv

>>> mput_file = open("lexicon.csv", "rb") ©

>>> for row in csvreader(input file): @

print row

['sleep', 'sli:p', 'v.i', 'a condition of body and mind ...]

['walk', 'wok', 'v.intr', '‘progress by lifting and setting down each foot ..."]

['wake', 'weik', 'intrans', 'cease to sleep']

BATR - ATRHIER . R T B S EEEESE, ST 74T R L, P DA
WA int() 5% float() 4% .

NumPy

NumPy B GEARMEHIZHEA) %) Python H1FEE AL 4L T K E 32 FF - NumPy
H—NZYHANS, ©a] UARE SR ) -

>>> from numpy import array
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>>> cube = array([ [[0,0,0], [1,1,1], [2,2,2]],

. [[3,3,3], [4,4.4], [5,5,5]],

... [[6,6,6], [7,7,7], [8.8,8]]1 1)

>>> cube[1,1,1]

4

>>> cube[2].transpose()

array([[6, 7, 8],

[6, 7, 8],

[6, 7, 8]])

>>> cube[2,1:]

array([[7, 7, 71,

[8, 8, 8]])

NumPy (OFEEPMEARE R X P RA T TR 37 (800 %, SRl U A
FERAE, EREH BIUUN — D SCRE S PRI B SRS

>>> from numpy import linalg

>>> a=array([[4,0], [3,-5]])

>>> u,s,vt = linalg.svd(a)

>>>

array([[-0.4472136 , -0.89442719],

[-0.89442719, 0.4472136 1))

>>> g

array([ 6.32455532, 3.16227766])

>>> vt

array([[-0.70710678, 0.70710678],

[-0.70710678, -0.70710678]])

NLTK H5KA4 nitk.cluster H1) 732 fi l] NumPy 2, #7445 k-means K.
Hr EM 226 AP BER R A SRR Bl A OCTEANE B, 1% help(nitk.cluster).

Ft Python P

A VEZ HoAh K] Python [, 7 v] LLAE F httpy//pypi.python.org/Ab ] Python fU2 5|k 3
e VP2 ERRAE T AN R 1, filn: SRR B E (. mysql-python) FUKHEHEE S
(4 PyLucene). ¥FZ HAMZEREV M) & M35, W PDF. MSWord 1 XML (pypdf,
pywin32, xml.etree). RSS Jii (11 feedparser) LLKHTF#HF (4 imaplib, email).

4.9 /&

® Python I FISEAL B XTSRS, Flwn: Wil a &—MEER, B4l b = a,
NG a EREER S b, RZIRR.

® is PRAEIGE S PSR GORAH R TS, T == M1 A PN GE AR R . P
1) DX FIAR VRAE 5 R AL D AH AR

® ARFH. BERATTALEAFEMM T AN G, SCREE WA ED: Rl Y1, len().
sorted ()FME H in 1% 52 R
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o AT LI LI T AT SR S AN SCAR R — N30 ofile = open(‘output.txt,
"W, RIEMANER S ofile.write("Monty Python"), /)& <HISC 1 ofile.cl
ose().

® 75 IS W gm A XU T 2 7 AR SRR S T AR s TSl I PR R AN A
(1. MEE—A P41, ] enumerate() .

® RAUE—ANEEM MG, WEIMENOCEMSA : SH(kiE. AL RITEE R docst
rings .

® KHUEN— A ] BRI SR A FRIE LRI AN T L, BRARIX S8 R4 S A
HIEA R

® B ARVRIGEIPRNS A (1 SO B (1) G K o — AMBEEAE ) — A 4 ) 75—
Porpg SCH 24 FR—— 22 5 FH R A —— A HA B R P AN Tl L, BRARIXSE A4 TR N

® MK —FLE NLP T 2 MR HR, e S g B, DL
AR EG I

4.10 FN RIS

AT O S R TP A 2 8, —280E Python A1), —L82AH k). FRATH
SEfil S T 3R, AR AT BEAR B 5 2 A X e B N 2, T EAA http://www.nltk.org/it [
RFRN A RLTT A6 -

Python Pui (it T B SCAY . BRAR N B 10 pR BRI AR MESR R IR T LY,  7F http://docs.p
ython.org/library/functions.html FI http://docs.python.org/library/stdtypes.html &b ik . F A1 2
S22 2] T P AR UL AT S AR B G TIA AR IS B, — N DA G UG
% http//docs.python.org/library/itertools.html. 2 /R = XX 1)) Python 55 Hrix £ = K B 2 (57
B A Python 47 2 BEARAL PEIK) — ML T I B 2 (Guzdial, 2005), 3G A & 301

il 74k Python SURYIN, VT R 2248 IR RRCAS W] i 55 R TE A 158 52 ) SRS PR AR AN 7]
PR LT import sys; sys.version &Zia M & W /RA A A FERIIRAS o 45 8 RRAS I SCRS 7E
http://www.python.org/doc/versions/Ab .

LB SRR th N AU, S8R AF I R A2 (Harel, 2004), (Leviti
n, 2004)F1(Knuth, 2006). (Hunt & Thomas, 2000)F1(McConnell, 2004) A #AFIT & 52 it
THGNES.

4.11 %3]

1. O] Python M#EBhLhfe, k3 2 5C TR AR R I N 7 ALl RERS Th i help(str),
help(list)1 help(tuple). XS R— M EEFERESC R R R AL ) e 18538 . — SEpR 2k
LA R, I N RIS a3 B SCRS ORI RE BRI IXRE (1) R 00 Y — £
BOWERIAR M . flin x.__getitem__ (y) AU AHR Ke #977 U8 x [y

2. Offisg = AN RINTE eI AEER FASa] DLRAT I EAE « 8 = ANASRerE o4l EHATIEER
Befl o v — B BER AR udL &7 4 — A Python #5210 .

O T g tufa] G g —A e B AN T H AL o4l e 2 /A W R 5 T DU EIX — 55
OfIEE—/ME% words = ['is', 'NLP', 'fun', '?']. fi/— R4IRAEER) (U1 words
[1] = words[2]) Flllfiff A8 & tmp KX AMFERFEH A BER ['NLP', 'is', 'fun’, "!'].
IRAE, AP oG 2 A MO ) ) 4
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10.

11.

12.

13.

14.

15.

16.

Ot A help(cmp) B¢ T W B I LA R4 cmp A& 5 UGS AT AT A

AT AR ?

O @it —A n-grams [F#5 2 E& H (1077545 F PRS00 N &S IEM: no = 1 Fn

= len(sent)?

OMIFEH B2 755 A2 53R HILAE if MWAJIISAESS o3, e AT 45 B2 Fals

e. EXFMEILT, BT UL IR — MK BN SCH e SEES S R AN R A 2K BT 3

AR R RIE L, B EATRTRAIK A True 2 False.

O I ARZE S L A4 5, in: '"Monty' < 'Python'. 4fRf'Z' < 'a'mhaskAAt4?

SR B RIS FRrE o, Wi: 'Monty' < 'Montague'. [ 5¢ ¢ diHER

PN CUE TRFIX R A TH A5 2l gdiftent %, . (‘Monty', 1) < (‘M

onty', 2). X5THI—FE?

O GARRD I R 745 5 Sk AN Gh FR AR IR 1, TR AR ] B] R 2058 kg — AN B o s -

e

a. 11 split() f1 join ()X MES
b. A 1E ek SO R X AT 55

O AR KL X . 5 Ml B %k emp_len, &fEid K LT cmp

LA pRI 4

DO —AMaldE % I A s (E A i sentl. I{EIR{E sent2 = sentl. 1514 sentl

H—AIH, $iF sent2 (08 T .

a.  EZRFEREZ ), (B4 sent2 = sent1[: 1B HURMEIER). FEXkIEDL sent
1 &% sent2 kA4 k.

b, BIEE X textl A — D PEFFEREER IR (Bln: Roxt 2 M) AR STAD.
MMAETE text2 = textl[:], Hlc—F{ESS A —ANE, filin: text1[1][1]
= 'Monty'. KEXX) text2 i T4 . AR

c. ‘5 A Python [¥] deepcopy()ef%t (R from copy import deepcopy), #rifjH:
SRS, AR AR AT X B T RIA

O AR kWG4 n X m ()5 A5 R RER M EESR, #lun: word_table = [["] *

n] * m. YR E L —/MER S A 49, Flln: word_table[1][2] = "hell

o"? R A HILIXFMG ML IAES — N REX, H range() it — M HER,

R EBRATIEA ) o

D EARSHI UG — A word_vowels [ = 4EB AL ARG, bHE—AMABER, Nt

M%) word_vowels[1][V], H 1 Z2MKE, v2ewdnros .

DE— K 2 novel 10(text)fir th A 75— SUAER G 10% H LI 2§ A & 25 (1)

1] o

DE MR A0 TR AR AT, IR B e o iR A

— AN TR, BT A, $ TR S

DA K Gematria [N E, ‘e MOk, si— ML, BAMRETR

1) Z [B] BIE DA R T SCAS BRI & Lo Chttp//en. wikipedia.org/wiki/Gematria, http:/essene

s.net/gemcal. htm).

a. S/ k% gematria(), ¥ letter_vals HFBHE, S0 K- BER £
1A
>>> Jetter_vals = {'a"1, 'b':2, 'c¢"3, 'd"4, 'e"5, 'f:80, 'g"3, 'h"8,

. '1:10, 'j:10, 'k':220, '1:30, 'm"40, 'n":50, '0"70, 'p":80, 'q"100,
. 'r'200, 's':300, 't*400, 'u6, 'v'i6, 'W'800, 'x':60, 'y:10, 'z':7}

169



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

b. AbFI—ANiERVZE (4 nltk.corpus.state_union) XJERAS ORG-S AT £ b
TREUE N 666,
c. H—AH decode()KAbIELA, NI A EA TN Gematria ZF{H 117, LA
RIUSTAY B ) & X7
DE— %L shorten(text, n)AEBSCA, B8 SCATHT n ANESE LT« &0
RIS e 2
D EARS TR S, AVEA AR IS A (BUEATA S Wlili4cH
AL E AT B 1D o
DE—MERHMEFHET WordNet 1 545 7] SCRIAEREIR 1) [R] SCRI4EIEERR . fltn: 4
52 [A] i %E minke_whale.n.01. orca.n.01. novel.n.01 #I tortoise.n.01, %M
‘B right_whale.n.01 {¥] path_distance() % eI 13 THEF -
DL A REAE A ER (SRR, R [El— N R EREHE  aER (&
HEREID. Fln: N L P51 table 1) 10 AN5241, chair 115 9 A5, S
KA BER T table £ HBILAE chair BT .
DG AR LA SO — N A e 28, B B SOA T B E AN )Y 3R
I — . AN SHE T RS R R . IRBEAITH set.difference(VfE—AT K5
HH X e 2
(D M Python [IFRUEE K] operator b5 A itemgetter() %t (B from operator i
mport itemgetter). flgd—/MUEJLANAREE R words . ILEZ2I A « sorted(w
ords, key=itemgetter(1))f! sorted(words, key=itemgetter(-1)). f#Ft item
getter()iEEMAT 4 .
DE i IHK AL lookup(trie, key)fEa&r ik — et 7, RPIERBINME. 57
JEIXAN R YA B LT ERME— 2 IR R AR (B vanguard J2LL vang
- JFkME— )i, Bl lookup(trie, 'vang')WiZik[7l 5 lookup(trie, 'vanguard')
FHIF N2 o
DB T “REETHEED” BN ((Scott & Tribble, 2006)f%5 5 %), M NLTK H75
T TR R OGRS, il NetworkX B, 1 H OB F RS P25
O[5 AT % 45 H Y PE 25 A Levenshtein SVAMT N 2% 22K nitk.edit_dist()$#& 1)
S XIS SN R 7 2 A B2 B R EE A BTN R [
152 http://norvig.com/spell-correct.html]
(DCatalan FHILAEAH S ECH V2 N, ORI (8.6 15). ZHHT L
FEXWR: Co=1, Cont =200 (CiCheido
a. G5 — AR BT n A Catalan X Coo
b, IAES I AR EAT B A RIS 5
c. ATH timeit B ALY n 55 I X 28 R 1 1 RE
@ AT K EEAE E 1M (Zhao & Zobel, 2007)H [1)— L4t L
@ it SRR LR, B AR TS n LLE I — 2% http//www clintoneast.com/articles/w
ords.php 1455 .
@ 356 U PR ERI S ) 4 - BRI 41 i A AR,
chair: 'flesh'
---t: 'cat'
--ic: 'stylish'
---en: 'dog'

O 7 B BRI IR T, GG AN BEIOA, 58 LA AR (AT R
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31.

32.

33.

34.

35.

36.

I EFRA W IRES 73 EXFERGE T 202 77 A B SCAS T B ey 2

O L ANHP KA FF R IE A, SR8 a5 304, T H] Python ) textwrap itk
BE RN ZAT . DAL, SRR L AR IS R 2k, DU S o B AT 2020 R
AAHF B EE, BATAIA A . AT LA AT IR a4 W

@ AN IIZHIE R 45 TR, AN SO L e s s R A 5. 8 Freq
Dist()th#ia i, JHEH sum ZInaEA 1) 7 il SR . 2070 Hi . Bm,
B ORI o AN A Ao AT AR AR R B, JEHR R DG T AN R
HER 70 BRI SIS AT RERT T

@ I Kk A 2. ) NgramTagger 2%, M NLTK H {24k, B8 5 5k i obsvE
(R AT A s 1Rl R A 5 7% o iR unigram FHERIA[PLEARTE S HL 23R4 42 56
b

@ [ 131 [T 1) 5T T 25 1] 1) v SCABT ) 3% o A Netw ork X A0 AT HAL — AN T 25 1l 1 o 28¢,
TR 1 2R s AR TR RIAS [ (P38 St Ta) (AL httpy//www.aclweb.org/anthology/P97-1023 ).
@ Wl NEVER AN SRS gtk EA AT RERAETE” (O httpy/www.amazon.
com/gp/search-inside/sipshelp.html)

@ MREF IR n X n (Y PYTTIERI B ) S PRETuE, B E n AT A
55 n 5 iiEAHIE] . 118 WL http/itre.cis.upenn.edu/  myl/languagelog/archives/002679.ht
mlo
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B 5T RAFRERIL

FUAE N Ra A7k 440 Bhia] s T2 Tl RN I ] 2 TR) 1) 22 e o X AE AR 287 AN PR R ) S
EEWIRWT, TR VE2 1 5 AL BRARSS#A H 40 98 . IE I IRAT K 21, X L85 285 T-x)
SCACHR ] IR 43 A () 187 B R 3 B o AR (R H IR A S BT 471 I i«

L AP ARENEAE, AE ARG S A e AT e A 2

2. —ANEFRARE TR E AT 53 2R 1) Python HiHs 45 #4414 2

3. FRATTIRT B B AR SO R R R 2 7

— b, IRATKA A NLP (1) LA EOR, QAR hRTE . N-gram B8, AR ATPPAL.
XLEHRAEVEF 2 J7 AR H, B A FRATEE A T — A= e AT g B i) 1 3. FRATTIE
B BIbRTE T2 BRI NLP /K e b 4o 1m) 2 Ja 1 5 — AN B

B Fe e A1 e (parts-of-speech, POS) 5328 LKA M IIARTE e AT R ik F2 4t Bk g
PBREE (part-of-speech tagging, POS tagging) ZXT [ i Fxdpae. it thFk A RSB EIRNCTE
B, T REE 45 TR i A SR o — MR TRAT e A (1 3 RO R AR Id R B Bbs
HESUA

5.1 {ER AtErRiE=S

— N EIPEFRIERR (part-of-speech tagger B} POS tagger) ALFE— N[ 541, byl bt
Ii—AME R id AR Ed import nltk):

>>> text = nltk.word_tokenize("And now for something completely different")

>>> nltk.pos_tag(text)

[('And', 'CC"), ('mnow', 'RB'), ('for', 'IN'), ('something', 'NN"),

('completely', 'RB'"), (‘different, '1J")]

EIX L IRATTE 2 and 2 CC, FHHiEi; now Fl completely & RB, Fllid; for & IN, /i
1i; something J& NN, #41il; different /& 1), A&,

]

Bl NLTK 4t TR FRC I SCR, nTRME I ARC R &, i nltk.help.u
‘1|\ penn_tagset('RB'), =FEMIFIAL, l: nltk.help.upenn_brown_tagset('N
WS N SR BREAE R ) README SCfF: W nitk.same.readme

(), FITERHZE R4 PR name.

A EREF T — A1, RIS L8[ B[R] ¥ 57 3]«

>>> text = nltk.word tokenize("They refuse to permit us to obtain the refuse permit")

>>> nltk.pos_tag(text)

[('They', 'PRP'), (‘refuse', 'VBP"), ('to', 'TO"), (‘permit', 'VB'), (‘us', 'PRP"),

('to', 'TO"), (‘obtain’, 'VB'), (‘the’, 'DT"), (‘refuse', 'NN'), (‘permit', 'NN')]

17 & refuse Al permit #RLA—ILLERT B8] (VBP) Fi4418] (NN) JE:UH I, #lan:
efUSE s&—/Mahial, ®oh “4548”, 1M REFuse j&— 440, SEE “hil” (g2
Do PRI, FRAT G B AN 1 AR AR ] U RE IR RS, (RN, SO,
T RGO R E AT EARE D
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e BBWRR: L1, Wiski fl race, 1] LAVEN £ 1A 5ahia g &5 3G X .
W oa. REARH FLAR A ? o ARAR—ANE LI 2R 00, 25481 to IR E AT, HE
L RTHRE A, s A AN, 2R the AR T RTIN, BHEEAH
=)
&

— Ao BUIERBXANRE PR iG], AERX A1 BI2AT POS FriEds.

WICZEA, 7, RNEPERRS, Wi NN, FH o RLCPE IR, (HET kAl
VFZ U B o fRmT BERRRIAE N AT 4 S5 | BERXFP RSN A5 B o IX S8 AR 22 #5100
SCARTIA I A KR JZ 0. R0, ¥ & woman (441D, bought (Z)ii), o
ver (/i) Al the (PR, text.similar() 7720 —AN w HRH A LR X wiww2, A
Ja e A HELEAR R R Soh e wh o B wiw'w2e

>>> text = nltk. Text(word.lower() for word in nltk.corpus.brown.words())

>>> text.similar('woman')

Building word-context index...

man time day year car moment world family house country child boy

state job way war girl place room word

>>> text.similar("bought')

made said put done seen had found left given heard brought got been

was set told took i felt that

>>> text.similar('over')

in on to of and for with from at by that into as up out down through

is all about

>>> text.similar("the")

a his this their its her an that our any all one these my in your no

some other and

A TEZR woman K244 ; R bought &2 KK Z 80 R over — ik EN
s HEK the FEBJLAPE ] o —MARVESBENS LGP0 — M) 70 LR S0 B 2E14a] (bR
e fl40: The woman bought over $150,000 worth of clothes.

—NARE A AT LA FRAT TR AR SR A VU R AT a0 FAiT AT PARR A iR] 4R scrobble
J5 M scrobbling W G — i, JFE T REAKATE he was scrobbling IXAF [ IR 3CH

5.2 FriEIERIEE
T O RAR HRF

FZMENLTK A€, A CARERARRAF ] A BAR R AR IC 4 Je 4R,
FeATT A ] e £ str2tuple() W& —A> CARTE RIFRRRT RO HE 74T f G — AN IR RS
TR TCH -

>>> tagged token = nltk.tag.str2tuple('fly/NN')

>>> tagged token

(l ﬂyl , ’NN’)
>>> tagged token[0]
lﬂyV

>>> tagged token[1]
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NN

AR LA B — AT A — A ORISR IR AT I BRER o 25— 20 0 49 3 4] LA
AEREVT ) SRR A i AT ER AR RN — A o4l (R str2tuple()).

>>> sent = "

... The/AT grand/JJ jury/NN commented/VBD on/IN a/AT number/NN of/IN

.. other/AP topics/NNS ,/, AMONG/IN them/PPO the/AT Atlanta/NP and/CC

.. Fulton/NP-tl County/NN-tl purchasing/VBG departments/NNS which/WDT it/PP

.. said/VBD "/ ARE/BER well/QL operated/ VBN and/CC follow/VB generally/R

... accepted/VBN practices/NNS which/WDT inure/VB to/IN the/AT best/JJT

.. interest/NN of/IN both/ABX governments/NNS "/" ./.

>>> [nltk.tag.str2tuple(t) for t in sent.split()]

[('The', 'AT"), (‘grand', 'JJ"), (‘jury', 'NN"), (‘commented', 'VBD'),

('on', 'IN"), (‘a', 'AT"), ('"number', 'NN"), ... ('.", ']

BRI CAR R HITERHEE

NLTK 6 25 T 15 R BARE T it e R — MR SOAR G 488 4T T — A1 G
BRSO B 2611

The/at Fulton/np-tl County/nn-tl Grand/jj-tl Jury/mnn-tl said/vbd Friday/nr an/at inves-

tigation/nn of/in Atlanta’ s/np$ recent/jj primary/nn election/nn produced/vbd / no/at

evidence/nn "/" that/cs any/dti irregularities/nns took/vbd place/nn ./.

A TR AR A FH 25 P XA il PE AR IC o NLTK HP (TR 2R B e g 4 At T — AN g — 4%
F1 AEARAN D PR B AN [ (SR 20 S A SR BBOF s i BT SCPEANTR], A B )2
(TR R B e s 42 R o it 77 sCROR Bl o TR B0 e bR id DA O RS 1) B AT
BITE R R AT LK, X A bR e R .

>>> nltk.corpus.brown.tagged words()

[('The', 'AT"), ('Fulton', 'NP-TL'"), (‘County', 'NN-TL"), ...]

>>> nltk.corpus.brown.tagged words(simplify tags=True)

[('The', 'DET"), ('Fulton’, 'N"), ('County', 'N"), ...]

SRS CARTE R SCAS, NLTK FiERHE R 1 #0%H —4> tagged_words ()75
oo NS LB, PRI I TEREZE B s 1R o A X

>>> print nltk.corpus.nps_chat.tagged words()

[(‘'now', 'RB'), (im', 'PRP"), ('left', '"VBD"), ...]

>>> nltk.corpus.conll2000.tagged words()

[(‘Confidence', 'NN'), (in', 'IN"), ('the', 'DT"), ...]

>>> nltk.corpus.treebank.tagged words()

[('Pierre', 'NNP"), ('Vinken', 'NNP'), ()", ")), ...]

FFARFTA HTERHEHCR A W] — A bRid s AR 2 kR iC 4R B & i readme()
THEFRISCR o ], FRA AR GeX SE bRl SR S A4, BT RABRATME ] — A P9 B R 3 — 1
PERIBRICHE RS -

>>> nltk.corpus.brown.tagged words(simplify tags=True)

[('The', 'DET"), ('Fulton’, 'NP'), ('County’, 'N"), ...]

>>> nltk.corpus.treebank.tagged words(simplify tags=True)
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[('Pierre', 'NP"), ('Vinken', 'NP"), ('), ")), ...]

NLTK Ak HoAl J LR 5 1 CAREE R, GG C, Ensbils, 41, Py i,
TR RINZE 2 JE W AE o« X263l 5 547 AF ASCIL SCA, ¥ B4y mf, Pytho
LWSY Y ANt R TAZ S R

>>> nltk.corpus.sinica_treebank.tagged words()

[("xe4\xb8\x80', 'Neu'), ("\xe5\x8f\x8b\xe6\x83\x85', 'Nad'), ...]

>>> nltk.corpus.indian.tagged words()

[("xe0\xa6\xae\xe0\xa6\xb9\xe0\xa6\xbf\xe0\xa6\xb7\xe0\xa7\x87\xe0\xa6\xb0', 'NN'),

("xe0\xa6\xb8\xe0\xa6\xa8\xe0\xa7\x8d\xe0\xa6\xa4\xe0\xa6\xbe\xe0\xa6\xa8', 'NN"),

o]

>>> nltk.corpus.mac_morpho.tagged words()

[(Jersel', 'N"), (‘atinge', 'V'), ('m\xe9dia', 'N"), ...]

>>> nltk.corpus.conll2002.tagged words()

[('Sao', 'NC"), ('Paulo’, 'VMI'), ('(, 'Fpa), ...]

>>> nltk.corpus.cess_cat.tagged words()

[(El', 'da0ms0"), ('Tribunal Suprem', 'np00000"), ...]

WRAR RS BB IR, 1738 A g R4, R NVAZBERS DL AT e 1) 7 20 7R A
TR Bl K 5-1 BoRE A nitk.corpus.indian v ) i 54 .

SRR U W B D T, 45774 tagged _sents() Ik bRV il 45 1)
T AR ENRRS SRR . ERAVTTGIT K B b aent, X a0, Bh
EAHER) THER LN, mA .

Bangla: & "% twast o1 f/ " NN w09 T2/ "NN" 1 191 19/ TNNPY F11/7CC & TR TR/ "NNP' 7/None

# 9/°]1" ?/None ¢ BETES NN M a@EA fes 0000 & CETSCMNT wEs NN HHYM ES ST

Hindi: T1fE# =/ NNP® ®1/"FREF" 7 7°/"11" T8 91/ NN" F=a 17/ "NNPC' & Z7/"NNP'
F7/'PREP" =/ "WFM' s =17/ 'NN" %/ 'PREF' s1T ™71/ '"NN' %/'PREP' &=/ "PREF" 7 37/ "HNP'
ZTTL/PREP amae/"NVE" =1/ VFM' wi/"WaAUX' orfsr/ NN ®1/"PREP' = Aard/ NN

T T RN FTPRERT s NN TS TPREPT m=E WA UNN' FS'PRER' w1/ ' PREP!

e fire/ T VBT BTSOVEMY TS OWALGT RS TVALKT 1S TPUNCT

Marathi: s/ 1] fFrgTem/ NN I @RS/ NNPCY o/ "NNR' T1=7 7/ 'FRP' 7/None
TR T L TMNT WA TR NN s NN T T Mone ®OONNT mESTYMT L ST

Telugu: pwomey’'NN' dond "PREP' 20,8/ 'WI1D' 2 aee/ 'NN' &/ "PREP' ardy am/ "NN'

K 5-7. DYFREISE S = Bt PERRE L . dondrits Bt Hhr il it FIAE 7 A it o

fai4 B3R fEAR R 4R

VbR T BT VF 2 AR IO RR D SR 20 8 Kby il A T 3 BhBRAT TR 4R, BATEE
—H—MRALIARICE (R 5-1 FTR).
X 5-1. [t i 4E

frid X i1

ADJ TE 5] new, good, high, special, big, local
ADV  Zhid] really, already, still, early, now
CNJ U] and, or, but, if, while, although
DET PR 2 7] the, a, some, most, every, no

EX AFAF & A there, there's

FW AP K] dolce, ersatz, esprit, quo, maitre
MOD &%) will, can, would, may, must, should
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N 1] year, home, costs, time, education
NP L %410 Alison, Africa, April, Washington

NUM  #{iA] twenty-four, fourth, 1991, 14:24
PRO ARA] he, their, her, its, my, I, us

P A1) on, of, at, with, by, into, under
TO i to to

UH JEIY 4] ah, bang, ha, whee, hmpf, oops
\Y Elyid] is, has, get, do, make, see, run
VD JURE 52V said, took, told, made, asked
VG LAE SR making, going, playing, working
VN 25 53] given, taken, begun, sung

WH Wh R 32 1] who, which, when, what, where, how
LEFRAI R B IX LR B2 A B VE L 2R 1R BT [ 2 v B i DL I

>>> from nltk.corpus import brown

>>> brown_news_tagged = brown.tagged words(categories="news', simplify tags=True)
>>> tag fd = nltk.FreqDist(tag for (word, tag) in brown news tagged)
>>> tag fd.keys()

[INV’ IPY’ IDET” YNPI’ VV', ’ADJI, I”’ Y.l’ ’CNJI’ ’PROV’ IADVI’ ’VDY, .”]
] BERSR: {67 tag_fd.plot(cumulative=True)ly_E i B FiER S i
W g B BRI BRSO AR G T4 2 b
150

PeAIAT DAE H X e prid fiom K i R, 46— BRI POS —E: T A nltk.app.c
oncordance(). H'e kT #AL—1aF1 POS #bnidI4l4&, w: N N N N, hit/VD, hit/VN
B the ADJ man.

ZAT
P AR AR MR R, Bl N TR AL B, R AR TTRE

HILE BR e i L 2 5, v LU ghinl ) iR e =i, Wisk 5-2 fin.
X 5.2 —Leg il iR p

] PR E w2 J5 By B E i

woman the woman who I saw yesterday ... the woman sat down

Scotland the Scotland I remember as a child ... Scotland has five million people

book the book I bought yesterday ... this book recounts the colonization of Australia
intelligence the intelligence displayed by the child ... Mary's intelligence impressed her teachers

a2 bR iC o S A4 S N, e A5, A A NP, WA 2.

IR RATR A L CARE R SCAS, BB WRLE IR S AL AN 44 T 11, A0 de v (14 £ B I T
G, FATE A VOE R, E R EATH CRE-FRida, Fa: (('The', 'DET
")» (‘'Fulton’, 'NP"))RI(('Fulton’, 'NP'), (‘County', 'N')). &5, AL T —MXUE
] (BRI ER 4 1) FregDist.

>>> word_tag_pairs = nltk.bigrams(brown_news_tagged)

>>> list(nltk.FreqDist(a[1] for (a, b) in word tag pairs if b[1] == 'N"))

['DET', 'ADJ', 'N', 'P', 'NP', 'NUM', 'V', 'PRO', 'CNJ', ., ", 'VG', 'VN', ...]

BCESE T RN+ 3 BE R W OB A2 5 R R R, bR
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3 NUM).
B
S SRR RAT S0, L. fall B eat, W14 5-3 B A6 A0 T, 2

T RN AN AN A R TR R R R
XK 5.3 —Lega] g f)i kR

W T BT 51EMTE GRMAT)
fall Rome fell Dot com stocks sudden/y fell /ike a stone
eat Mice eat cheese John ate the pizza wrz/ gusto

I SCACH B WL SRR AT A 2 AR TR AR BT B 1]«

>>> wsj = nltk.corpus.treebank.tagged words(simplify tags=True)

>>> word_tag fd = nltk.FreqDist(wsj)

>>> [word + "/" + tag for (word, tag) n word tag fd if tag.startswith('V'")]

['is/V', 'said/VD', 'was/VD', 'are/V', 'be/V', 'has/V', 'have/V', 'says/V',

'were/VD', 'had/VD', 'been/VN', "s/V", 'do/V', 'say/V', 'make/V', 'did/VD',

'rose/VD', 'does/V', 'expected/VN', 'buy/V', 'take/V', 'get/V', 'sell/V',

'help/V', 'added/VD', 'including/VG', 'according/VG', 'made/VN', 'pay/V', ...]

TR, AR AT E I R -ARd 0T o TRV AR I R SN IR, BT AT B
WAVEVE N 5, FRiclE T, S E- S BRI IR — DN SRR A . 1K ikTk
& 2 T — A4 € A AR L PR MU 514

>>> cfdl = nltk.ConditionalFreqDist(wsj)

>>> cfd1['yield'].keys()

'V, 'N']

>>> cfd1['cut'].keys()

['V, 'VD', 'N', 'VN']

FATA] DL RO BN, SXFERRICAE I 454, AR it . RAEFRATRT LA 2 T
—NGE BRI T RE IR ] o

>>> cfd2 = nltk.ConditionalFreqDist((tag, word) for (word, tag) in wsj)

>>> cfd2['VN'].keys()

['been', 'expected’, 'made’, 'compared’, 'based’, 'priced’, 'used’, 'sold',

'named’, 'designed', 'held', 'fined', 'taken', 'paid’, 'traded', 'said', ...]

PSEE VD G20 MVN G LD 2P, ibdRATH B m LAF 2 VD itV
N R, A LR A S

>>> [w for w in cfdl.conditions() if 'VD' in cfdl[w] and 'VN' in cfdl[w]]

['Asked', 'accelerated', 'accepted', 'accused', 'acquired', 'added', 'adopted’, ...]

>>> idx1 = wsj.index(('kicked', 'VD"))

>>> wsjlidx1-4:1dx1+1]

[('While', 'P"), (‘program’, 'N'), ('trades', 'N"), (‘swiftly', 'ADV"),

('kicked', 'VD")]

>>> idx2 = wsj.index(('kicked', "VN"))

>>> wsjlidx2-4:1dx2+1]

[('head', 'N"), (‘of, 'P"), (‘state’, 'N"), (‘has', 'V"), (kicked', "VN")]
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FERXMIGOL T, AT LAE 35 2 4318 kicked FTHIZ B )17 have B, 3 15 ik B
Sy ?

T RBUIR: I CF2['VN']keys (i M AN AR, T
e BRI T - R
15

A AMBIA

TANRAS L TR AR . RS2, AT DE B MRE (A the Ta
rge pizza [ large) BLiHTE (Wl: the pizza is large). JEIBE L2 AT LAA NS5 M) (s t
he falling stocks H'[] fall+ing). EAMEMBNIE, $7E M Ta], J7a0. Mo A alka) i # ik i gk
FI77 1) Chn: the stocks fell quickly ¢ quickly ). &t a] DUEH L0 (Wl: Mary’
s teacher was really nice H[1] really ).

PRE AT LA EIIAZE, A, S (R CY BRI (W1: the, a), 1EABY
W (1: should, may), AFRARE (Wi: she, they). FFANMIAMURITE VX IX 617 ()43 K HFAS
A

- BIRR: FARR X SR P — 2T 2, 18] nitk.app.concord
‘ . ance()*:21'efll, BF YouTube L [J—£E (School-house Rock!) iBiLM
S, SR 59 1.

R LHI BT

LR FRATT A 44 1) A P e PB4 1] 81 5-1 7P BORR P Hk HH ITA LA NIN TR AR,
IHFABEAARCIRAE TIUAREIAI . RSB RIA V2 A ARl S &7 $H 44 1A B
A%, 5 S IMEEA (PUVEEA AT L, s 4, LEH P HAH. HAh, K
ZHIIBRILHEA TR EMFT: -NC FoRx5IH, -HL Fosbr@rb i, -TL RoRsbrd (i Wids
CHIEFIED o

B 5-1. et BAUEHI 4 Tl bR D K27

def findtags(tag prefix, tagged text):

cfd = nltk.ConditionalFreqDist((tag, word) for (word, tag) in tagged text
if tag.startswith(tag_prefix))
return dict((tag, cfd[tag].keys()[:5]) for tag in cfd.conditions())

>>> tagdict = findtags('NN', nltk.corpus.brown.tagged words(categories="news'))

>>> for tag in sorted(tagdict):
print tag, tagdict[tag]

NN ['year', 'time', 'state', 'week', 'man']

NNS§ ["year's", "world's", "state's", "nation's", "company's"]

NNS$-HL ["Golf's", "Navy's"]

NNS-TL ["President's", "University's", "League's", "Gallery's", "Army's"]

NN-HL ['cut, 'Salary', 'condition', 'Question', 'business']
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NN-NC ['eva', 'ova', 'aya']

NN-TL ['President', 'House', 'State', 'University', 'City']

NN-TL-HL [Fort!, 'City', 'Commissioner', 'Grove', 'House']

NNS ['years', 'members', 'people’, 'sales’, 'men']

NNS$ ["children's", "women's", "men's", "janitors", "taxpayers"]
NNS$-HL ["Dealers", "Idols'"]

NNSS$-TL ["Women's", "States'", "Giants"', "Officers", "Bombers"]
NNS-HL ['years', 'idols', 'Creations', 'thanks', 'centers']

NNS-TL ['States', 'Nations', 'Masters', 'Rules’, 'Communists']
NNS-TL-HL ['Nations']

APATIF A AT J5 B O AR T AR I, FAT TR T X LR AL AR I o

KRR OB RE

AR FATIR EE L [P SRR R B R, FRAERTII A = F 2, IR EATHRER POS 45
ido

BB AT IEAEWE I often, AU B B WA AESCAR A . AR LI B A ERAE
often Ji Ifil FRJ 1)V

>>> brown_learned text = brown.words(categories='learned')

>>> sorted(set(b for (a, b) in nltk.ibigrams(brown_learned_text) if a == 'often'))

', ', 'accomplished', 'analytically', 'appear’, 'apt', 'associated', 'assuming’,

'became’, 'become’, 'been', 'began', 'call', 'called', 'carefully’, 'chose, ...]

SR, EAE I tagged_words ()77 ik A R BE U] B 1] 1R BRI R BEAT 4R S

>>> brown_Irnd tagged = brown.tagged words(categories='learned’, simplify tags=True)

>>> tags = [b[1] for (a, b) in nltk.ibigrams(brown_lrnd tagged) if a[0] == 'often']

>>> fd = nltk.FreqDist(tags)

>>> fd.tabulate()

VN V VD DET ADJ ADV P CNJ , TO VG WH VBZ .

1512 8 5 5 4 4 3 31 1 1 11

TR often & 15 AR IR WM 2 B 1A] o A4 1 WRBEAT EX ML B I (FEIXAMRR )
AR .

FNK, ARRATE ROV I NS, R SRR E BRI A R AR ] AR R
LR, “<Verb>#|<Verb>"). fEfl 5-2H, TATHEQFHIFENS=HE OO, KBAE
APEERFEBATHIARMED . WERFRICILAS, A4 XY R O .

B 5-2. (€1 POS bric G 46 =ik it -

from nltk.corpus import brown

def process(sentence):

for (wl,tl), (w2,t2), (w3,t3) in nltk.trigrams(sentence): @
if (tl.startswith('V') and t2 == 'TO' and t3.startswith('V')): @
print wl, w2, w3 ®

>>> for tagged sent in brown.tagged sents():

process(tagged sent)

combined to achieve
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continue to place
serve to protect
wanted to wait
allowed to place

expected to become

)i, ERATE B S ENTRARC KRR S BERIANE 35 o T A2 ZERRE R 3] 1
PR A BATT 2% R LR ST AT B FRAT 0 A RR i Z TR X )
>>> brown_news_tagged = brown.tagged words(categories="news', simplify tags=True)
>>> data = nltk.ConditionalFreqDist((word.lower(), tag)
for (word, tag) in brown news_tagged)
>>> for word in data.conditions():
if len(data[word]) > 3:
tags = data[word].keys()

print word, ' 'join(tags)

best ADJ ADV NP V
better ADJ ADV V DET
close ADV ADJ V N
cut VN VN VD

even ADV DET ADJ V
grant NP N V -

hit V VD VN N

lay ADJ V NP VD

left VD ADJ N VN

like CNJ V ADJ P -
near P ADV ADJ DET
open ADJ V N ADV
past N ADJ DET P
present ADJ] ADV V N
read V VN VD NP
right ADJ N DET ADV
second NUM ADV DET N
set VNV VD N -

that CNJ V WH DET

L] I BBYRK: 17T POS —E(E T H. nitk.app.concordance ()l IN#E 52 ¥ 11 41
' f‘-,‘ BHEE (RAEbRic S ). IUAERkIE L8 LIARAS B A B A S 1, B F i

v w o AR S G R SOHISE . it 4% near SR IR GE ML,
R near/AD) 2 F FICA NI EER], near N 7 2 -2 44 3 BRAE 5 1
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5.3 {¥H Python FH &} A R H B4

EmEfICZ2F7R,  (word, tag) B —A ChsiE 2 A ERC oK. —H
FADTHE ORI TERRE , AR U B — M hric sy — NIRRT, PR e L 30
B AT BERORR I e FATRT LA K IXAS R P2 Mt 2 bR ic Bk . 7E Python s AR 1177 5UF7
i WIS A L 1 ) SR S 2 (LR LAt M e P T8 5 O ORI L PR ). A
Wb, BADKE R 7ML HEWRER WA TEE N S AR TE S5 R .

RY|EEER VS FHL

WACLF R, CAAE Python PN —MaiER. BERA—DELER B ML RATAT
DUE R 25 LR G1R “F/ 7 FEemiH, #iln: text1[100]. g AT e —A 507
SRJE B — AN o FATTAT DB HER G AF — P i) iR a%,  Wilsl 5-2 pros.

o [call
1 ‘TI'E'

2 |Ishmael
3.

K 5-2. fERLTH: — NEEE G| TR BN TU) ] Prthon FER 1A 7o
X ECIE RS DL S A% A (1.3 95, FEIS L BAHR & — MR fE I ml— M, e f
dist['monstrous'], ‘&% UFRIERAT AN A 26 SO B R EL. R A el S5 48
— AR, SN 5-3 iR

Phone List Domain Name Resolution Word Frequency Table

Alex | x154 aclweb.org [128.231.23.4 | |computational . 25 |
Dana |xb42 amazon. com 12.118.92.43 language {196 |
Kim  [x911 google.com 128.31.23.124 | linguistics 1?
les  |x120 python.org 18.21.3.144 | |natural | 56|
'Sand].r x124 sourceforge.net 51.98.23.53 'processing 5?;

Kl 5-3. FHAT: AT — T, WAL T — P E a— I ], vyl
—PNNFIPIEH: B (map) WK Chashmap ) W75 Chash )+ R (associative
array) AT FALE F o

FEHEE T, FATH 2 7 AR — A4 B 30 S TRAT7E M s h A — N4,
WEN SR EAE A 1P Mk, — MR RN TS AR SR AN SRS
W (EPTA IR O, #E INAFRIU 20507, A E S an 2 FE 1) 5 50 7 — Mt
BT, FAIA ERE AR SR A B R o 3K 5-4 FIH T % il 5 20 G LU SCBATT)
ST o
WK 54, i TG R
WEYNS wdbka s

PEEEE] ] AR (FEBA 3 )
[F] 7] RS [l SCiA| 71
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il fubil A Gt RRBE Y. D
teiRiiaslde ERAE R GRS, SEHEE A
RN R AN GRS

KREBIEO T N—A “1i]” Wi B — Lo g5y et %o ltn: — AN SCRY R 5N —ANa (nf
PLRR N —ANFRF D B B s GRoRh— N EEIR ) . Aih, IATKE 2I4E Py
thon H1 ] R 7N IX L LS

Python F i

Python 421t T —ANFHAFE KA, T HDRMUE AL MK . SRR —MESR
B, g R — R R T AR E S R, IR 5-4 BEIR), BRAE) 2
i FH 3

T — R, AT S pos A — M, ARG ERIMMIANIH , 4558 — 251 1
LK SO F AR B T D DR IR G = 7Y ES S S L

>>> pos = {}

>>> pos

{}

>>> pos['colorless'] = 'ADJ' ©

>>> pos

{'colorless": 'ADJ'}

>>> pos['ideas'] = 'N'

>>> pos['sleep'] = 'V

>>> pos['furiously'] = 'ADV'

>>> pos @

{'furiously': 'ADV', 'ideas': 'N', 'colorless" 'ADJ', 'sleep': 'V'}

7, OULHIJE colorless ML TE A ], i B AU 7E7 M pos, #'co
lorless"t 3 ic 7{'ADY' . LA TR A pos IME@IS, FATHE B —ME-EX LS. —HIK
AILLXRER Ty A7 7y, il DU B R A 2R A -

>>> pos|['ideas']

N

>>> pos['colorless']

'ADJ'

R, AR RE TG = A ] AN R IO AR A B

>>> pos|['green']

Traceback (most recent call last):

File "<stdin>", line 1, in ?

KeyError: 'green'

R T AR SRR AT P AT DU len () 5 T MR e R Sk
R, FATI ST I Sk ? R AR RO, JATTRT LU i o A
A pos KA E N A . IEAIFERTIII@ AT R ITE R, X IRATBL Ot THR-(i0 . el
IR 55 B TN E AT ANTR], - 3 R 5 AN JE PR T s LR 5-3), B ot
AL AT U -

TIAh, BRI, FATAT LR 7 R 8 Bl — AN O A 5 A T B3 R b g A <
ey sorted() HIZE @ 1E for a3 Q.
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>>> list(pos) O©

['ideas', 'furiously’, 'colorless', 'sleep']

>>> sorted(pos) @

['colorless', 'furiously’, 'ideas', 'sleep']

>>> [w for w in pos if w.endswith('s")] ®

['colorless', 'ideas']

P SR list(pos) I, A BT AE 2 T B BRI AR . R
‘ W e SO, ARSI,
e

H A A for fiadfae i 7 S b BT B —#F, ATRT LUEH] for 7R3 5 S g A 2
>>> for word in sorted(pos):

... print word + ™", pos[word]

colorless: ADJ

furiously: ADV

sleep: V

ideas: N

WJn, UL 7k keys () values () Fl items () SR VFRATTUT [l F A BAR PR B 2 1) e
EHLAS B . FATE R AT NS — Do R AP el O (R — oo, it
fEHIENTIEE A TeE).

>>> pos.keys()

['colorless', 'furiously’, 'sleep', 'ideas']

>>> pos.values()

['ADJ', 'ADV'", 'V', 'N']

>>> pos.items()

[(‘colorless', 'ADJ"), ('furiously’, 'ADV"), (‘sleep’, 'V'), ('ideas', 'N")]

>>> for key, val in sorted(pos.items()): @

... print key + ™", val

colorless: ADJ

furiously: ADV

ideas: N

sleep: V

AT R A FATAE 7 P A I I, — AN UG 3 —AME . IR s IR T B 7
BARAFA ] [ ISAE h 2y i) A1 44 3 11 3] sleep =

>>> pos['sleep'] = 'V'

>>> pos|['sleep']

V'

>>> pos['sleep'] = 'N'

>>> pos|['sleep']

N

— T, pos['sleep' 14 MME V' (H 2, B LEIBE—NBE'N'EE T #aibil,
TP R sleep AN H o AR, AN TIIERT RIAEZ I H A 22 AME . AT
H—MERME, . pos['sleep'] = ['N', 'V']. F5L b, Xl@A17E 2.4 b G2
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CMU k&7, Bl — M2 N ks

5 X4

AT LA T - (e A B - o A A AR U0 AN, FRATIE W 2 TR — 1
>>> pos = {'colorless" 'ADJ', 'ideas": 'N', 'sleep’: 'V', 'furiously': 'ADV'}

>>> pos = dict(colorless='"ADJ', ideas="N', sleep='V', furiously="ADV")

THER: IR L AU AT SRR, W r AT AT o AR IRA 2 il At ] AR

& A S 15 8 —A> TypeError:

>>> pos = {['ideas', 'blogs', 'adventures']: 'N'}
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: list objects are unhashable

BRIAF L

BRI TR 7 o] — DAE TSP OB, S8 — MR R, R — AT EE X

ANBre A A& H IR E A ERME, W0 B R, K. A Pyt

hon
2.4,

2.5 DK, — ARk i0FR oy defaultdict (7 S22 il (5B 34 1] Python
NLTK #£ft T nitk.defaultdict.) Jy 7HHE, JATRAERB—DNSH, HEREIEER

IMHE, fm: int. float. str. list. dict. tuple.

>>> frequency = nltk.defaultdict(int)
>>> frequency['colorless'] = 4

>>> frequency('ideas']

0

>>> pos = nltk.defaultdict(list)

>>> pos['sleep'] = ['N', 'V']

>>> pos['ideas']

]
- GRS bR AR G b T s 2 R (Bl int("2").
a liSt("2")) . 4 A BT I R AT S 5t 2, int(). list()—

S5 —SLRIE O R[]

HITTAT 4517 Hh 4 5 SIS BR B A — R € B R AR A BRIME . AR, B mT AR

AEATHA TR BRI, RS al LE S B g A 2R B il (LA B A 44 1o LR AT
FIFATRAVERG] T, QU —AME— 2 H BRI N I 7 IO 9 IRATTT 7] — DN AFEAE
M4 HOm, e Ashiinsl 7o,

>>> pos = nltk.defaultdict(lambda: N') ®
>>> pos['colorless'] = 'AD]J"'

>>> pos['blog'] @

N

>>> pos.items|()
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[(‘blog', 'N"), (‘colorless’, 'ADJ")] @

XA FALH— A lambda KA, 75 4.4 5441 XA lambda i
WHIRESE, TTUBATHA RSB S A . Bk, S f R g
) 3 SR EEAY ) <

>>> f = lambda: 'N'

>>> fQ

N

>>> def g():

.. return 'N'

>>> g()
N

EFATRE B BN ST T AR BRI ) 5 AR BT 55 . V218 5 AL BT 55—
— AR ARE—— AR K ORIE A AL BSOS o O B — KR R] o G SRAT [ 5 3] YA
BAF e ML ARE, B S A R AT ATRALBE— N SCAS, 75— MBI
IR, B ARSI — MR IR R” AR IRTRF, UNK (out of vocabulary).
CURBEANE I 1 AL B iy i 2 )

TR AN — BN TS, WO AN A EATTR R ] o BB n AR g 2
EATH . HALR b ] UNK.

>>> alice = nltk.corpus.gutenberg.words('carroll-alice.txt")

>>> yocab = nltk.FreqDist(alice)

>>> v1000 = list(vocab)[:1000]

>>> mapping = nltk.defaultdict(lambda: "UNK")

>>> for v in v1000:

.. mapping[v] = v

>>> alice2 = [mapping[v] for v in alice]

>>> alice2[:100]

['UNK', 'Alice', ™", 's', 'Adventures', 'in', 'Wonderland', 'by', 'UNK', 'UNK',
'UNK', 'UNK', 'CHAPTER', 'T, '.", '"UNK', 'the', 'Rabbit', '-', 'UNK', 'Alice',
'was', 'beginning', 'to', 'get', 'very', 'tired', 'of, 'sitting', 'by', 'her',
'sister’, 'on', 'the', 'bank', ',', 'and', 'of, 'having', 'mothing', 'to', 'do’,
"!, 'once', 'or', 'twice', 'she', 'had’, 'UNK', 'into', 'the', 'book’, 'her',
'sister’, 'was', 'UNK', ',", 'but, 'it', 'had', 'no', 'pictures', 'or', 'UNK',
'in', 'it', '), ™", 'and', 'what', 'is', 'the', 'use', 'of', 'a', 'book’, ",'",
'thought', 'Alice', ™", 'without', 'pictures', 'or, 'conversation', "?"", ...]
>>> len(set(alice2))

1001

TR Hi B T

AT AT LU 7 vk B IR o8, BRI 1-3 Fos BT BRI 5. s ia il —
A3 defaultdict, SRJEARBESCA RN FEIVERS I . WERFRC LTS Wi, SiBATT 4k
N FHREATER] PR, SN +=1a ST T8 L 5-3).
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7 5-3. BRI, S

>>> counts = nltk.defaultdict(int)

>>> from nltk.corpus import brown

>>> for (word, tag) in brown.tagged words(categories="news'):

.. counts[tag] += 1

>>> counts['N']

22226

>>> list(counts)

['FW', 'DET', '"WH', """, 'VBZ', 'VB+PPO', "", "), 'ADJ', 'PRO', "*, '-', ..]
>>> from operator import itemgetter

>>> sorted(counts.items(), key=itemgetter(1), reverse=True)

[('N', 22226), ('P', 10845), ('DET', 10648), ('NP', 8336), ('"V', 7313), ...]

>>> [t for t, ¢ in sorted(counts.items(), key=itemgetter(1), reverse=True)]

['N, 'P\, 'DET', 'NP, 'V, 'ADJ', ', ., 'CNJ, 'PRO', 'ADV, 'VD, ..
1 5-3 El‘]ﬁﬂi%iﬁi?T*AE%‘&E"JE@HEEE*A?&E’Jﬂ‘fﬁ*ﬁﬁ?ﬁ IR T 271517
L. sorted YHUEE— NS HUE EHPIIIUH , e B4 POS ARic Ml— MR AL o4l

PEER . B NS EUl ] R L |temgetter()§°aEﬁFF?’%E LR, itemgetter(n)
R [E— AR H, XA BREC] LLAE — ST LA PR 210 G B T 3RA3 XA R 1 B 28 n DI
>>> pair = ('NP', 8336)
>>> pair[1]
8336
>>> jtemgetter(1)(pair)
8336
sorted () s — S HRE I H & 17 AL A SRR A, R A 6 .
145 5-3 WITFSKIb AT 58 A TSI, B ATYIAR L —> defaultdict, )5
i H] for AR F HAE. Pl R E EIRCA:
>>> my dictionary = nltk.defaultdict(function to create default value)
>>> for item in sequence:
. my_dictionary[item_key] is updated with information about item
Tﬁzelzfrflli‘%iiﬁ’l% A, AL EA TR A RER G AL
>>> last_letters = nltk.defaultdict(list)
>>> words = nltk.corpus.words.words('en’)
>>> for word in words:
key = word[-2:]
last_letters[key].append(word)

>>> last_letters['ly']

['abactinally’, 'abandonedly', 'abasedly', 'abashedly', 'abashlessly’, 'abbreviately',
'abdominally’, 'abhorrently', 'abidingly', 'abiogenetically’, 'abiologically', ...]

>>> last_letters['zy']

['blazy', 'bleezy', 'blowzy', 'boozy', 'breezy', 'bronzy', 'buzzy', 'Chazy', ...]
TEE’JW?@FH*HHE’J*%EQ@J@ ANFRBIIUR 1 7 . CPRT BE B 26 3 47, DUME
TG AT A AR P REBAT )
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>>> anagrams = nltk.defaultdict(list)
>>> for word in words:
key = " join(sorted(word))
anagrams|key].append(word)

>>> anagrams|['aeilnrt']
['entrail', 'latrine', 'ratline', 'reliant', 'retinal’, 'trenail']
AR SO AE ]S Wtk i 4145, NLTK P nltk. Index () 32t —/ Ml de
faultdict(list) & J7 #1177 .
>>> anagrams = nltk.Index((".join(sorted(w)), w) for w in words)
>>> anagrams|['aeilnrt']
['entrail', 'latrine', 'ratline', 'reliant', 'retinal’, 'trenail']
f} nitk.Index & — 442 Frv)ih1L i defaultdict(list). Z5LE, nltk.
o . FreqDist A5t & —Msh SCREWI AR Y defaultdict (int) CBis ke Al
T 2R,

B ing - Vil

AR LA B AR R BEAI I AN 7 il AR FRATTIE ST — M) T BE A AR T VL L, 45
SE VA G R HT— M bRl . AR B L5 BTk —A> POS Fridds Al
>>> pos = nltk.defaultdict(lambda: nltk.defaultdict(int))
>>> brown_news_tagged = brown.tagged words(categories="news', simplify tags=True)
>>> for ((wl, tl), (w2, t2)) in nltk.ibigrams(brown_news_tagged): @
pos[(tl, w2)][2] += 1 @

>>> pos[('DET’, 'right")] ®

defaultdict(<type 'int™>, {'ADV': 3, 'ADJ": 9, 'N": 3})

A AR — A, B RIS H I BRAE R — D7 it GLBRAMER int(), Bl 0D,
VR A TR e 3t g CARTE VR O XGE ], RGP AR BE— M- FRe o @ BRI 1A
iy, BATEB 7 pos P& H (t1, w2), —MsidHre)SiifiHe. =314 pos
PR —ANTHE, FRATRAFE DM EEE, REMAE DTS, —A POS FriE
i ] LU X 645 Bk v e 1] right,  HTH 2 —ANBRE N, NVbRAE A ADIS

S

TISCRF AR, REREESRHME R WR d 27, kg, A
d[K], MZRIRAHE . 450 — M A HRRT Y R B2 — BB R RR 5 — L&

>>> counts = nltk.defaultdict(int)

>>> for word in nltk.corpus.gutenberg.words('milton-paradise.txt'):

counts[word] += 1
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>>> [key for (key, value) in counts.items() if value == 32]

['brought', 'Him', 'virtue', 'Against', 'There', 'thine', 'King', 'mortal,

'every', 'been']

T R RA A B WA B — b Sl AR 7, LN B B T A T .
FERA AR RER L, X2 DAESNSH. REG2 7 iR pra #-Exr, Jf
QUM BB Tl TR MRS T RN WU AR A T 8 pos i Sy — T .

>>> pos = {'colorless" 'ADJ', 'ideas": 'N', 'sleep’: 'V', 'furiously’: 'ADV'}

>>> pos2 = dict((value, key) for (key, value) in pos.items())

>>> pos2['N']

'ideas’

A FATHE FRATA ] M gAY S ST, i ] ) update() TR A 4]
Flpost, GUEZAERAMFEPEREN. XK, WIAE DA AR A
FHEAET CuttaA? Do AN, BATASAE append OB R GRS NE, W F
PR

>>> pos.update({'cats': 'N', 'scratch': 'V', 'peacefully': 'ADV', 'old": 'ADJ'})

>>> pos2 = nltk.defaultdict(list)

>>> for key, value in pos.items():

pos2[value].append(key)

>>> pos2['ADV']

['peacefully’, 'furiously']

WAE, BATCEEIH T 50 pos, W DL AT E i PE 421 prA BA Lo PRI . T DA
NLTK PRG3R A S AR 35, a0 R PR

>>> pos2 = nltk.Index((value, key) for (key, value) in pos.items())

>>> pos2['ADV']

['peacefully’, 'furiously']

% 5-5 T 45 Python 3L 5K L4
A 5-5. Python “FH 575 i G 77755 F HAHIE T 15 HTIE 1) ok &

Nl Ui B

d={} BRI, IR d
d[key] = value SrBL—MELS — N5 1 U
d.keys() TR B IR R

list(d) TR B R

sorted(d) TR, P

key in d DR — AR (B S e 7
for key in d i 7“7 S P

d.values() FHP IR

dict([(k1,v1), (k2,v2), ..]) M —/NE-AED a3 ) gt — > i
d1.update(d2) SN d2 A I HE 3 d1
defaultdict(int) —AMERIME R 0 )5

5.4 Bah¥RiE

ASFE IR A KPR AN R 10 5 5Ok 45 SO A shis inia AR ic « B PR 21— A3 1Y
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BRACHA T IX AN MG AE ) 7P )BTRS 1T RXAN R, JATR AR (2hRE) A TR
AN R B o BATTRUINS0R 248 i Bt I 4R

>>> from nltk.corpus import brown

>>> brown_tagged sents = brown.tagged sents(categories='news')

>>> brown_sents = brown.sents(categories="news')
» Al 8 ]
NN AYE

I 5] FUFRIARVE 232 0 BB IR 0 BC R AR IC o X BRFE— MRS PR — 2, HE
HENL T ARVESIERER) — DN R . A TR IRCR, TA VT A mT RERIAR IR B
Ao AEFRATH ISR R i AT RER) (BUAEAE T R A pRic 4D

>>> tags = [tag for (word, tag) in brown.tagged words(categories="news')]

>>> nltk.FreqDist(tags).max()

NN

IAEFRATT AT LA — AN AT ] #PRvE  NIN PRI 4

>>> raw = 'l do not like green eggs and ham, I do not like them Sam I am!

>>> tokens = nltk.word tokenize(raw)

>>> default tagger = nltk.DefaultTagger('NN")

>>> default tagger.tag(tokens)

[('T', 'NN'), (‘do', 'NN"), ('not', 'NN"), ('like', 'NN'), (‘green', 'NN"),

(‘eggs', 'NN"), (‘and', 'NN"), ('ham', 'NN"), ('), 'NN'), ('T, 'NN"),

('do', 'NN"), ('mot', 'NN"), ('like', 'NN"), (‘them', 'NN'), ('Sam', 'NN'),

(T, 'NN), (‘'am’, 'NN’), ('!', 'NN")]

AHPTRE, R NERRIA AL A2 NIRRT, RAREIER T\
AR IRRE, IE AT X A BT

>>> default tagger.evaluate(brown_tagged sents)

0.13089484257215028

BRI PIARTE #825 BF—A B Al ) i) 2y B bsac, B2 2 i A I 25 1] o G T 1A, —
HPEAVEB T )UTAR SR e, KZHOH AR 2 40 IR BT E 2, XEk
o BOAFRE AR o] DL B FRA 148 il 5 A R A E Ik o FATPREAR R IR Pk XA

IENRE A AR 4%

IR IE AR d 2 T UL RCRE M PR IC S iR T Bl AT RESHE AT —LL ed
45 RIS S 1A, AR BU's 25 RAGTAAE A BTk o AU IEZRIE S
FN RN IX L

>>> patterns = [

(r'.*ing$', 'VBG"), # gerunds

(r'*ed$', 'VBD"), # simple past
(r'.*es$', 'VBZ"), # 3rd singular present
(r'*ould§', 'MD"), # modals

(" *\'s§', 'NN$", # possessive nouns
(r'.*s§', 'NNS"), # plural nouns
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(r"-2[0-9]+(.[0-9]+)?8', 'CD'), # cardinal numbers
. (r'.*', 'NN") # nouns (default)

v ]

TR, IX LI P AL B, ’“”*/\IEEELEI’JA%B%@H PUAETRATT AT DL S — AR s,
HHERbRd — M. MR PRGN IR .

>>> regexp_tagger = nltk.RegexpTagger(patterns)

>>> regexp_tagger.tag(brown_sents[3])

[("", 'NN'), (‘'Only', 'NN"), (‘a, 'NN"), ('relative’, 'NN"), (‘handful', 'NN'),

("of', 'NN"), ('such', 'NN"), (‘reports’, 'NNS"), ('was', 'NNS"), ('received', 'VBD'),

(", NN, (), 'NN), (‘the, 'NN), (ury', 'NN), (‘said, 'NN), (), 'NN)

" ', 'NN'"), (‘considering', 'VBG"), ('the', 'NN'), ('widespread', 'NN'), ...]

>>> regexp_tagger.evaluate(brown_tagged sents)

0.20326391789486245

IR E MR IR S o J— DA L), AR AR . B T A IERIA X
PRES I BB R e XA, RSB SR SRR (RIS 2. AR INEG
SRR AR MR ARTE SRR 2 FATRARRG B AT i 31X — R

T BRI RN SO, B T TR I A S B
‘ W e P GRER 6.1 WIS FSE TR %)
5

EHPRES

IR Z m %A NN Arid e iEFRATHER H 100 AN i, e il ReIbsic.
ARG BATTAT UAE X ANME BAE N “EdbriEs:” (NLTK UnigramTagger) ffE7.

>>> fd = nltk.FreqDist(brown.words(categories="news'))

>>> cfd = nltk.ConditionalFreqDist(brown.tagged words(categories="news'))

>>> most _freq words = fd.keys()[:100]

>>> likely tags = dict((word, cfd[word].max()) for word in most freq words)

>>> baseline tagger = nltk.UnigramTagger(model=likely tags)

>>> baseline tagger.evaluate(brown_tagged sents)

0.45578495136941344

BUAE I AT RE, ALHITE 100 >S5 % (R3] (bR 10 s Bl T RE IE MRV EAR K —
PRRFF GE—2F, FsL b ERAKRE B AL LEORPRE RSO LA ] -

>>> gent = brown.sents(categories="news')[3]

>>> baseline tagger.tag(sent)

[, "), ('Only', None), ('a’, 'AT"), ('relative’, None),

('handful', None), ('of, 'IN"), (‘such', None), (‘reports', None),

(‘'was', 'BEDZ'), ('received', None), (™", ™", (., ")),

('the!, 'AT"), (jury', None), ('said', 'VBD"), ('), ',),

("™, "), (‘considering', None), ('the', 'AT'), (‘widespread', None),

('interest’, None), (‘in', 'IN"), ('the', 'AT"), (‘election', None),

), ")), ('the!, 'AT"), (‘'number’, None), (‘of, 'IN"),

('voters', None), (‘and', 'CC"), ('the', 'AT"), ('size', None),

(‘of, 'INY), ('this', 'DT"), (‘city', None), (""", "), (', ']
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VFZ W # B T —A None #54%, BN ENIATLE 100 M Hin 2 e fEIXeE
DUR, BATAR FEERAARE NN Her)ilfiid, TATESCMEM AR, WREAREIRE —Ms
TS BRI bR IS XA R AR (5.5 9D FRATRTDUBEEAS, S8 IR & — AR
SAEN T PRES IS, W PR BUE A HRARE SR H Ak A4 1] LSRR R -Arid
X, REEABES MM EARIS, BRI BRASRIE RS -

>>> baseline tagger = nltk.UnigramTagger(model=likely tags,

- backoff=nltk.DefaultTagger(NN"))

EFAHEFTA IZIHE i, 5 — MR B VR BT — i V1 A i s (]
i 5-4).

B 5-4. BT IPERE, AEHIAN DI

def performance(cfd, wordlist):

It = dict((word, cfd[word].max()) for word in wordlist)
baseline tagger = nltk.UnigramTagger(model=lt, backoff=nltk. DefaultTagger('NN'))
return baseline tagger.evaluate(brown.tagged sents(categories='news'))

def display():

import pylab

words_by freq = list(nltk.FreqDist(brown.words(categories="news')))
cfd = nltk.ConditionalFreqDist(brown.tagged words(categories="news'))
sizes = 2 ** pylab.arange(15)

perfs = [performance(cfd, words by freq[:size]) for size in sizes]
pylab.plot(sizes, perfs, '-bo')

pylab.title('Lookup Tagger Performance with Varying Model Size')
pylab.xlabel('Model Size')

pylab.ylabel('Performance')

pylab.show()

>>> display()

WEEE] 5-4, BEERY A IGIC, AR PR INEE, ik s)— e K, X
ISP ASE RS P RSO B 1 I Pk BE B i AR/ o CXAME) AT pylab 2 BIAL, 7 4.8 TR
SUDN

Lookup Tagger Performance with Varying Model Size
1.0 T T T

0.9

Performance
= £ = e =
o in = - »
- -

=
W
-

=
b

e
i

7000 4000 6000 8000 10000 12000 14000 16000 18000
Model Size

K 5-4. B LhriTay
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PP

FERTTTRI B 7 rf AR SO HER RS 2 (o . s b, X TR MPEREPPA 2 N
LP [{—r . PR 1-5 (ARBRIAURE; —MEEAa P (AR AT R AR A R AR
PN} O

TRAT 0T HEE 2K 03 BE AIAR AR PPAS — N ARVE R P RE o b T3 138 W AR ME IR A3 LA A 1
(TR, T LA BRI i Bk A . X2 CR Tl N A3 RELT
AR T B SZ FRITERHZE o 2 by e 45 S T I (b e 55 S AR HERR A R, B TEd AL
IR, o

AR, VRIS S R I B B AR OB RN, IR A 0 M v] e & s s e
MR, BT R A S SRR MEIE IR IR B AR I4R- S 5 5. AR, BehritE st H
BUAT IR IR E BARE & PPN T 5 8o SO “ IR 7.
-J TR A CAREE R — DN ERIES . Bk 78, e AR T,

ay | SORURISEER, WA SRIRE . bR ISR S M T
S ek, RRFHE RO R, R IO A
R4 IR 1 AR R TR b7, LU ML L TR 2, 3

MTFLES 11 iR OIS RLPE (b
5.5 N-gram {xiE

—JGkwE (Unigram Tagging)

—IChRE SRR T AR R G S SRR IRAT 20 BN AR TRAT B T RERY
Frice Blan: e¥aibsic 13 45 frequent FTAH I, K4 frequent FE— AN (1
Wi: a frequent word) ELHAE—AN301E (Flli: 1 frequent this cafe) S .. —A>—JGhx
FERS AT G — A AR (54710, BRTH - AHEIFEREL SRR, OIS
FE N IR 5, BATIM G — A —Johridids, JHERIRE 0T, RIGVHE:

>>> from nltk.corpus import brown

>>> brown_tagged sents = brown.tagged sents(categories='news')

>>> brown_sents = brown.sents(categories='news')

>>> unigram_tagger = nltk.UnigramTagger(brown_tagged sents)

>>> unigram_tagger.tag(brown_sents[2007])

[("Various', 'JJ"), ('of', 'IN'), ('the', 'AT"), (‘apartments', 'NNS"),

(‘are!, 'BER"), (‘of', 'IN'), (‘the', 'AT"), ('terrace', 'NN'), (‘type', 'NN'),

(), ")), ('being', 'BEG"), (‘'on’, 'IN"), ('the', 'AT"), (‘ground’, 'NN),

("floor', 'NN"), ('so', 'QL'), ('that', 'CS"), ('entrance', 'NN'), ('is', 'BEZ'),

('direct', 'JJ", (', 'H]

>>> unigram_tagger.evaluate(brown_tagged sents)

0.9349006503968017

HATYIG—A~ UnigramTagger, i 7EFA WA bR 3 I 95 2 CARVE K f 7 20l 1E
NSNS P SR BB BFR T, K T ] B v] BER AR IS Ak AE > L L,
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AT IAFAEALERRLE A IR o

7 B VISR AR B

WAL, FAVEAE 25588 B Mhavtds, 2N OABAEAH R 2 B, gk
ATAERT T BB 5~ IR EE . — AN U d iz e RN g, T A B S — A — AR (R bR
TR 1B A 5ER MG, ARLERRTE B IR SCA IR 2 T HT 9 o

B, FATINZ > I, 90 % A It , A 10% il ik i -

>>> size = int(len(brown_tagged sents) * 0.9)

>>> s1ze

4160

>>> train_sents = brown_tagged sents[:size]

>>> test sents = brown_tagged sents[size:]

>>> unigram_tagger = nltk.UnigramTagger(train_sents)

>>> unigram_tagger.evaluate(test sents)

0.81202033290142528

ERG RIEE T, AER B ATTILAEXS PRV ERS 2 I (e EAERT BT AR WA SOA |
FIPERE) A T — N ArH Tk

—# ) N-gram FIFRHE

{EHET unigrams ACFE—ANE S ARSI, FAUEH R —ANIH o AR
%, FATHHZ R YRTARIRSE, SR L TR . 4w AR, IRATREM B i (1) 52
ARSI AR LS I0 R B T BE AR I o XX RS FRAT TR A FH AR [R] AR e by — AN, Wl wi
nd, AE I EF0E the wind 82 to wind.

—" n-gram PREERE & — A unigram FRIERH AL, S B9 ER SO S BT EANE BT n-
1ANFRIRFFRRPERRIE, a1l 5-5 P BERERERIARc /2 B P LI to, AKEMIREI 2 BRI
7EWE 5-5 FoR I n-gram ARiEZR BT, BATE n= 3, WRlE U, FRATE RS S H0 A (HRT P
AMA bR L. —A n-gram ARiE AR PRIE LRSS 2 1 _E N SO B AT REIRRIC -

Context
Tokens:
Wn-2 Wn Wn Wn41
Tags:
9 i‘n-?. rn-l Ir1+ 1

B 5.5 bpvtas L X
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]

1-gram ARiE 28 A —JChRVE S (unigram tagger) 55— N&Fk: R FHgi:
5
w jJ.

—ANFR AT BRSO FOR AR IRFE AN L o 2-gram ARVESRAFR N ZICHRIT A
(bigram taggers), 3-gram FriF#sthFR N —Jobrid:#s (trigram taggers).

NgramTagger J&fi FH —A> AR I ZRiE Rk R A e SRS R SOBAN e id
HAlRE. 7EXH, FRATEB]— n-gram FriFas RFRIG O, BI—A> bigram FryFds. 56,
AT, ARG R ARFRE R B 5
>>> bigram_tagger = nltk.BigramTagger(train_sents)
>>> bigram_tagger.tag(brown_sents[2007])
[('Various', 'JJ"), (‘of', 'IN"), (‘the', 'AT'), (‘apartments', 'NNS"),
(‘are', 'BER"), (‘of, 'IN"), ('the', 'AT"), ('terrace', 'NN'),
('type', 'NN"), (', ',), (‘being', 'BEG'), (‘on', 'IN"), ('the', 'AT"),
("ground’, 'NN"), ('floor', 'NN"), ('so', 'CS"), (‘that!, 'CS'),
(‘entrance', 'NN"), ('is', 'BEZ'), (‘direct’, 'JJ"), (., '."]
>>> unseen_sent = brown_sents[4203]
>>> bigram_tagger.tag(unseen_sent)
[('The', 'AT"), ('population', 'NN"), (‘of, 'IN"), ('the', 'AT"), ('Congo', 'NP"),
'is', 'BEZ"), ("13.5', None), (‘million', None), (',, None), ('divided’, None),
('into’, None), ('at’, None), ('least’, None), ('seven', None), ('major', None),
(""", None), ('culture', None), (‘clusters', None), (™", None), (‘and’, None),
('innumerable', None), (‘tribes', None), ('speaking', None), ('400', None),
('separate', None), ('dialects', None), (', None)]
TR, bigram RV REW AR VISR EE B B A T R E, EX AR
(AR 2ZE . HELE ] —ANFHR (0 13.5), A S EARIL. ARSI R
] (A million), BME2AEIZ0d it B BIRE i), U KA AE VIR 12 o Pk A7 id &
BT A —> None dric i BRI, BRIESSFRE A TR HR M WA T o e B REARHE R
o ARHEAR:
>>> bigram_tagger.evaluate(test_sents)
0.10276088906608193
Mo Mok, BTN SCRR SRR G N, FATERR T B A S IR TR AR
LMK o XA RR A EARE MBS, 75 NLP oA 8w iy . R, AT
2 JLIRRS P RN Y R T T B — AU (X 505 B 2R P RS BB R %) .
R

_@ N-gram FRF & AN % 18 i Bt I 5 R 30 BRI, NLTK HARVE @1
Wit TR PR, — AR MU TG, . FIET
Ifi AR E 4 None.

HEPRES
AR S AT 6 L2 0 B — A I LT R 0 6 TSR 50, (R

I 5 T HAA N s Sk filn. JATe] LA 77 U4 & bigram FRiE#E. uni
gram ARvER A — DN ERAFRIE RS :
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1. SR bigram bRyt s bRiEARIRRT .

2. W bigram briFEAE AR E MR, 22K unigram FRVER

3. IR unigram PRy AR B — MR, S ERAbRTEE AR .

RZHNLTK bRyt ds VR E — D RERARES . [MORFRE 8 H & T RER A — DR x
R

>>> t0 = nltk.DefaultTagger('NN')

>>> t1 = nltk.UnigramTagger(train_sents, backoff=t0)

>>> t2 = nltk.BigramTagger(train_sents, backoff=tl)

>>> {2 evaluate(test_sents)

0.84491179108940495

W BRI i M40k t3 ) TrigramTagger, §ERTHEINIT, T
‘ A 4. 2 MR,
(150

R, BATERRESPIAG A FE o FUE AR, AT E I 2R BER H PR AR 25 -

T, WERAE—A B30 bigram AR AR EC 5 S unigram [BERFRV S FE AR
i, HB4 bigram bridias EFEMNGRIISEE] . IXAELRERS T HE /N bigram ARiEasA . A Tn]
DLk — PR — M hRiE A 5 A A LR U2 AL BER B e . Blan: nltk.Bigram
Tagger(sents, cutoff=2, backoff=t1)# & EFF AL JUE 28— Rk LR 3o

L E G |

FRATTARIE A 380 (R 7 VAT AR S AR 31— AN IE I 3k e g M ER IR 8% o SR SE 0 C
PR ERSC. B, W R IA TR bREE 238 33 blog, I FE b & 2Iat, Sl
RIRIFRIE, A IXANE I R S04 the blog M2 to blog. TRAIT/EREA AT L HiAb BHX
Berp g, BORNCRBAAR I H 2

AN T BEE T 1 SORREE 2B 35 (0 7 30 BRI by 2 (03 4 S A ) n AN
A0 5.3 5 P AR AR 13— AR 1A UNK. YIRS, —AS unigram ARy 2%
T AE 42 3] UNK 3 & — 440 SRT, n-gram FRvE a2kl e i — e phbRic i i B F
SCo Blim: NSRRI to (BRVEN TO), B4 UNK A RES bR A —A 8.

AT

FERVERHE_ LR —AFRTE ds vl R 2B IR ] o A D EEAE AR AT 5 ZE A I
G MIpTESS IRE SR — DRI AR 8 DR A7 2 — A S BUS R AL ik AR A7
ATIRRTE 28 £2 301 12.pkl:

>>> from cPickle import dump

>>> output = open('t2.pkl', 'wb')

>>> dump(t2, output, -1)

>>> output.close()

IAE, FRATAT LATE—AS Bl ) Python BEFE A ZNFATVERAT AR 25 «

>>> from cPickle import load

>>> mput = open('t2.pkl’, 'rb")

>>> tagger = load(input)
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>>> input.close()

BAE, AT R AR AT T LA R AR -

>>> text = """The board's action shows what free enterprise
.. 1S up against in our complex maze of regulatory laws ."™

>>> tokens = text.split()

>>> tagger.tag(tokens)

[('The', 'AT"), ("board's", 'NN$'), (‘action’, 'NN'), ('shows', 'NNS"),
(‘what', 'WDT"), ('free', 'JJ'), (‘enterprise', 'NN'), (‘is', 'BEZ'),

("up', 'RP"), (‘against', 'IN"), (‘in', 'IN"), (‘our', 'PP$"), (‘complex', '1J"),
(‘'maze', 'NN"), (‘of, 'IN"), (‘regulatory', 'NN"), ('laws', 'NNS"), ('.", ']

1 B8 PR 151

—/ n-gram FR{FEASTERE ERREATA? FHIE— trigram bRy IO & 2 2 /]
PEBCSCRIE BL 2 FATTAT LU 28 56 R g JX A ) AR 25 5«
>>> cfd = nltk.ConditionalFreqDist(
((x[1], y[11, Z[0]), z[1])
for sent in brown_ tagged sents
for X, y, z in nltk.trigrams(sent))
>>> ambiguous_contexts = [c for ¢ in cfd.conditions() if len(cfd[c]) > 1]
>>> sum(cfd[c].N() for ¢ in ambiguous contexts) / cfd.N()
0.049297702068029296
PRI, 1720 ) trigrams S35 . 4552 24 A7 5] LR MRl RIS I8, e
5% BT, AN LLERFRIC AT R B BO 4 AT o B AT LR A PRI AR IR R
AN LR SO A T RERIARIC, AT LA trigram BRI SSPERER)— SR A
AR AR 5 — RV W0 e R R o AT SR AT e 25 Eonl ) SERE 7 1T, W e
T L T X SO R AT AR I s 5 A B . — ANy A A 1 R RE . e
FIRFOR I BIbRIC (BUehril) 55 52br thbrd de ™ A AR L :
>>> test tags = [tag for sent in brown.sents(categories="editorial')
for (word, tag) in t2.tag(sent)]
>>> gold tags = [tag for (word, tag) in brown.tagged words(categories="editorial’)]
>>> print nltk.ConfusionMatrix(gold, test)
BETIXFER 30T, Al Tn] RE o g B thrid 4R o BRVERR I 2 TR ARAE A HS 7R X 43w DARE 25
7r, BB R AL BT 45 1) B R SO IR AT 2,
II AR AR P BE PR A 53—y 2ok B AR bRTE R Z 1R 3FAE 100 %6 R K — 2.
—RAEBT, PR RS ER DO e A I A RRAE BFRE O PRP IS, 4] )
FRrEl o kL. SR, ARy RS N TR O I ZBR T Wiz b 14n: deal
BV R VB B NN o X R 28 D I 5 T B D0 BRSO AR i) — NSRRI, A7
AT IrRANT o M FATFIN—DFR IR T RN I, 7E n-gram FR7E a8 0005E A AR
BRI o Hegs — MR E Rl Iy, ) RASRAG OG- 200 LR ST SE VAR A5 L o AR, ARy 4 ) I
TR A 22 1 AR SRR o0 2 T AR RAT, PR S 2 ] R R bR . A, ]
BHIX CanfRiAe ARIL 8D, AR g AT o8 B SCRAE B, O bR AR 2 Sk
FEEFEB AN
TATCLFE D], NGB ESCFERRE SR R A7 I8 2 1 1R SCRERF X
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YUl S, AR, AE AR, fi(Abney, 1996)H 3R K, HAT S5 28k o B St L) k0,
A REfR R S o R XL, bR Gt AT B AR TE T AR BRI X R ke
F)THROMEM . 1990 FEARH],  Goihbaid 854 ANBA RS 2 — M AN IRis: nf DUASHI B
IRIE S 22 S0 ARAR — /INB A8 75 BRAR o R, B4 e b o I AN AR RE PRI 2 4 7w,
BATKBER, ALl

BRI bR

—> n-gram ARVE A E ] B AR ISR 8 TR EA R IR . bRl MR T
S — NI, trigram ARVE SR T BTSSP IRFT A PEAR I, X R 2 2 /i AU 1Y
e Ja AN T S5 R bR KT 5 o AR1, ERT— RS R AR RS 5 R — A BT Sk A3
BH KRR

N T BEXEEAE DL, FATAT LME ] AR ) 7 R RN ZR . JeAT VP bRyEds, a0
5-5 Ffiam

Wi 5-5. tJTIEIEIFT MV-gram ¥Rt

brown_tagged sents = brown.tagged sents(categories="news')

brown_sents = brown.sents(categories='news')

size = int(len(brown_tagged sents) * 0.9)

train_sents = brown_tagged sents[:size]

test_sents = brown_tagged sents[size:]

t0 = nltk.DefaultTagger('NN'")

tl = nltk.UnigramTagger(train_sents, backoff=t0)

t2 = nltk.BigramTagger(train_sents, backoff=tl)

>>> {2 evaluate(test_sents)

0.84491179108940495

5.6 E-THMARE

n-gram FRyE A 10— LR IR 1) U B AT T n-gram RN (B0E S D . a0 A %
B S BRI bR AR BB ST & b, ZERT RN RIbRE: 2Pk B 2 8] ATVl 2 1R 5
PR A [PHERARE RS 1) n-gram FRiE A 0T BEAF i trigram A bigram &, IX 1R K 1I#: G B
Y, nREAEACESEH

AR ST BRI n-gram BRVE A ET I BRSO ERAS ) ME— 14 B e AR
id, HARIAA G TR — A G SR . n-gram BT LR SCH R iR I J0AdRRAE Db 4%
AR o AEAT T, BTAT15%E Brill Anyds, —PHRANbRE 78, ERIERRIRLF, fi
FH A A n-gram ARiEE 48 AR N —4)

Brill brd e — 2 T8y 2, CUERIRIAFH 4. — BV RIEAR T AN
Ibrid, SRJEREINME AR . (EXFhJ7 A, Brill FRidas bl s — A RFRE R SCA
B — AN 1. 5 n-gram FRiE—HE, XEARENE I, BOBRMNFGFZE CARER
IR R P by 2% B RG M2 52— MR 2R, AME n-gram FRiE, BTN 245
R RG]l —MNEAE IE RN R

Brill Fry: ) o ol o 2 5 25 8 LU R ARSI o MR FRATT 2 i — B, A4 KB
B AN R AN R TS ST A 40717 o AN S8 R AR 5 227 2 1 A i
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0, T T P PR R A e A7 B RS £, AR JE I AR (0 5 B R BT RSy . DA
FER T, JRATT AT B 2 N G800 R TP [ el SR P SEORS 48 PRl 3 i 30— 20l 4
o Brill ApvEAEH] T RFEARE: DURZE IR, REERATT, — mUS gm0k ek .
EBATER T
(1) The President said he will ask Congress to increase grants to states for vocation
al rehabilitation. (LR Mt EEK E B Pk as & M TR O
FA LW SR (a) T 12 TO I, #i NN 24 VB; (b) 5 F—
bR 2 NNS B, Z#: TO K IN. 3 5-6 Ui TiX—idfE, 156 H unigram bryd 2445t
RJais FI U IE S
K 5-6. Brill briE I IR
Phrase to increase grants to states for vocational rehabilitation

Unigram TO NN NNS TO NNS IN JJ NN
Rulel VB

Rule2 IN

Output TO VB NNS IN NNS IN JJ NN
Gold TO VB NNS IN NNS IN J1J NN

RIS, JATTE RIS B X SE R i AR TR RO ™ A “ Bk T1 h T2
FE LRI C e SRR R SO 2 TS ] ) A ARG, B iR Y 3 = A
JEHE A I — MR EdR L. (EHIIZRBY B, T1, T2 1 C [RbRyE ds 4G W (6 Gt 2 AT
A RN o BE— 2 U FRAR I il & 9T 0 "B IE AN IERARIC I H S B R B L
I IERARCHIECH .

Brill AayE a5y — N ERREE: AU E S TR . S R AE I EOR Y n-gra
m &) n-gram FRE AL, FRADTEAREN BERMEGXFER)— DR P22 5] 2 /b <04, 1 Brill
PR AR BB AT L. 4] 5-6 375 7 NLTK ) Brill FR7E#

B 5-6. Brill Frid- oo : bitas i — 1 “X—¥ IR AT ngiait 27 19E2CHH 44
AR (1AL A2 G “ R B4 Tl AR iE TS0 R 3 50 A2 & 2H IF B iR )7
HIE H I 25 I HI T 00 F R IRITECH ; BR T INZbRIEAS Wi o T RN 6 iR

>>> nltk.tag.brill.demo()

Training Brill tagger on 80 sentences...

Finding initial useful rules...

Found 6555 useful rules.

B |
S F r O | Score = Fixed - Broken
c i o t | R Fixed = num tags changed incorrect -> correct
o x k h | u Broken = num tags changed correct -> incorrect
r e e e | |1 Other = num tags changed incorrect -> incorrect
e d n r | e
O

12 13 1 4 | NN -> VB if the tag of the preceding word is 'TO'

8 9 1 23 | NN -> VBD if the tag of the following word is 'DT'
8 8 0 9 | NN -> VBD if the tag of the preceding word is 'NNS'
6 9 3 16 | NN -> NNP if the tag of words i-2...i-1 is '-NONE-'

5 8 3 6 | NN -> NNP if the tag of the following word is 'NNP'
5 6 1 0 | NN -> NNP if the text of words i-2...i-1 is 'like'
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5 5 0 3 | NN -> VBN if the text of the following word is '*-1'

>>> print(open("errors.out").read())

left context | word/test->gold | right context
U S e+ — R
| Then/NN->RB | ./, n/IN the/DT guests/N

, /IN the/DT guests/NNS | '/'VBD->POS | honor/NN ,/, the/DT speed
'/POS honor/NN ,/, the/DT | speedway/JJ->NN | hauled/VBD out/RP four/CD
NN ,/, the/DT speedway/NN| hauled/NN->VBD | out/RP four/CD drivers/NN
DT speedway/NN hauled/VBD| out/NNP->RP | four/CD drivers/NNS ,/, ¢
dway/NN hauled/VBD out/RP| four/NNP->CD | drivers/NNS ,/, crews/NNS
hauled/VBD out/RP four/CD | drivers/NNP->NNS | ,/, crews/NNS and/CC even
P four/CD drivers/NNS ,/, | crews/NN->NNS | and/CC even/RB the/DT off

NNS and/CC even/RB the/DT] officia/NNP->JJ | Indianapolis/NNP 500/CD a
| After/VBD->IN | the/DT race/NN ,/, Fortun

ter/IN the/DT race/NN ,/, | Fortune/IN->NNP | 500/CD executives/NNS dro
s/NNS drooled/VBD like/IN | schoolboys/NNP->NNS | over/IN the/DT cars/NNS a
olboys/NNS over/IN the/DT | cars/NN->NNS | and/CC drivers/NNS ./.

5.7 df i E — MR RIS 2

PO VEATIE TS, BUAERE i) — A BEREACH il L Qo] s — A in] J 0l — 282
HOENAZG B AT fE— BRI T, W EEFMIBES: . AENTE LR E — MR
5l o

BEEER

] ) AR S R T B XS] o R R B I A 2R . Z8BR UL : -ness & M A E
RS G E— 417, W happy—happiness, ill—~illness. Kk, 1R FATIER]H—A
PA-ness 45 I, RATRER — 40 FIFER), -ment &ty —28alinl 455 4L — D41 10 5
#%, U1 govern—government fll establish—establishment.

YR AT LR ARSI . Bl —AS) i BRI h-ing 4472, FORIEAEHET
REEA 4R IAT) (4 falling, eating) M. -ing 5 4 H LA Bl YR AE (1K) 44 ) v,
Ui: the falling of the leaves CIXHEFR ABIZH ).

AEERR

T3 MG BRI S — AN T BE R I LR R SCE S s BORIRAT &M e T4
W ISAFRATAT LA, Seih 200 1 Ay bn v & n] AL BT ERAE — AN 220 i, 80K ERTE
i be B very JF o MIHEIXLENK, near NAZHE AN B2«

(2) a. the near window

b. The end is (very) near.
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BUER

e, i R R ARV E et — AN RO Ze R o 91N A4 1m] B AR P F i — AN
SRR SCH: “— N #T7 BRI A RR . AEBARTE 557, R SORRiE 2 2 PA5E,
TP EATR MR A . AT, T CPRAEDLR T IRADAVF 2 81 Eoo, A FRATTRE A
AN IR S AR I IR DRI 9 40 2o s G SR FRAT T30S S ff 2217597 verjaardag 175 L5
JLiE 1A birthday HH[E, ASAFATAT LLSE N verjaardag 75 fif “2 15 AL — N4l SRy, —L8fs
S DA BARIRATT AT RNV zij is vandaag jarig as it” s her birthday today, idljarig
TEf 2215 SEBR FIR B, 5 IEEIEA S A

B

A R 55 8 SR Rl A N 38 2 D i) B p ) — AN 1A 51 R A4 cybersla
cker. fatoush. blamestorm. SARS. cantopop. bupkis. noughties. muggle I robata. &+
B BT IR SRR A 44 1], X R A4 TR I TR AR, A — -
Wt v, HAFRMEETIXAZES] (Fl: above. along. at. below. beside. between,

during. for. from. in. near. on. outside. over. past. through. towards. under. up. wit

h), IS G B A AR A I 8] (R4S A M g

AR REE

e TE b i SR L AR — SRR L, WA A B AT I R VE A R AT 1 — R AR L IS
Bo Bl B2 R A7 go AN FTEEE A ML :

(3) a. Go away!

b. He sometimes goes to the cafe.
c. All the cakes have gone.
d. We went on the excursion.

XA R — A ——go. goes. gone il went—— 2 JE&S LRI, BETEA go
es. B HBMER RGMTEEA S, H8 A0  ARRCRE i . Bk, i a) 52 A
HEIET

(4) a. *They sometimes goes to the cafe.

b. *I sometimes goes to the cafe.
FLZ T, gone &I 22501 B T2 UL have o1l (FEIXAS B SCHPANRERE goes
BAO, ARENE N — A A 3 ZE S in] B
(5) a. *All the cakes have goes.
b. *He sometimes gone to the cafe.

AR LR 5 AR S — N MIA BB A PURAS [REEVE T X bR il A bRiE A VB
BRI T H L2 17, AR R R U R A IE R, LA
R bR W PP AR R e AL BE o AT IR I SR P LB, Ik 5-7 ARG .
2 5-7. AiBHbR I L] X
B R i

go HEA VB
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goes FEANMEE VBZ

gone i %5314 VBN
going #1441 VBG
went — it e VBD

bR T X dlghidbnid, 30 to be A FIEB AR KPR C: be/BE, being/BEG, a
m/BEM, are/BER, is/BEZ, been/BEN, were/BED £l was/BEDZ (i 44k
BTG BIARIE ) e SRR,  IX ) il 4R BE AR RS A H I FRid B2 16 B sl ds e
BT A R MBS 4T

K2 HOa AR LA AR [ 38 AR R, wndain] . shial. e AN K1, Fricde
(R EL DX AN T AT T U e 4 SRR ) 5328, A TR AT Tan ey At 2ol o i is
ANFRIC S il eSS AT R bR R B, T 7E 5 — PR il S D AR lexeme be AN RITE A
CUNAEAT BTE RN o X B bRIC AR AR AN v S i), AR ] P A e 4 LAAS [R1 9 7 20
TAFPUES o il BeA—A “IEf 707 kaichsid, HAAR H AR 5
S BT,

5.8 g

® LA, A, Bhinl. B LRI o X SR A Y B 1A o R
PERE 73 BRI AR 5 hrid, 40 NN AT VB,

® USRI H Bl 4 B M R BERR A AR . POS A ek Mg AR

®  [ZbRVIJE NLP ikt th B —20, fes iSOl Nas oA M, s A o6 g ok Wit
(IR IAT A~ 0 AT B Rk P s PR FH A B SCAR BB e i R 4

® ULTRTE AR, WA RATERNE, S T AR .

® X Pibr ik, WERAbRAEAS . IEWZRIA PRI A% . unigram FR{FAY . n-gram FRiERS.
XL O] DLl A — P AR R R — A

®  BRiE A nT U CARTE B AR EE AT VISR RO VA

® [ E—ANUEBR L A NREN AL (W1 bigram FRFEAY) ARENLE N
Formihric iy, FATEER B — N — R B EY (4 unigram FRIERD

® G PEFRVE AL NLP AN E L RN P41 73 RAF 55 R RES R SCBSsE (1) il Fbs
WX P AT — U Rk

o FULAPKRBUMTERB 2 IE R, Wrffi s freq['cat']=12 . FAMLHKFE
Sk T pos = {}, pos = {'furiously': 'adv', 'ideas': 'n', 'colorless":
‘adj'}.

®  N-gram Frid a5 1] LU SURREE n, &Y n KT 3 B, FRATH W 21 il 2o # i
] RIS ORI R, B0 1 B S U2 nT R B S —/NEt 43

® L TEARINERE2E ] RS CEBUERRIE s IFRIE tE L RS e A RME R RN,
NN SAE TR, WrrgegI N CBUNED HiR.

5.9 FA D%
ARFE VBN R R AT LE htp//www.nltk.org/, GLFEM LG o4 gt 1 v e . G4
I NLTK ARvE T 2 1611, 15E1E http//www.nltk.org/howto I [I#573 HOWTO.  (Jurafs

ky & Martin, 2008)f)% 4 FEAIS 5 FA S HEL n-grams A PEARE R R kL HoAbARE
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T B 2 T50 (G 6 5. B 7 mrh, JATKEE BN 73 Bbs Kz AL, AR
TR HL Ry S (R3] e 51 23 e — A B R B T
KT HRc R, 520 nitk.help.upenn_tagset() #l nltk.help.brown_tagset
(). WEVEBEEIR 210 5 2R A, WA EE 1 5 sl 548
ATVE 2 HAM SR RRRIE o 7T DUSTE 5 & s 095 hnTE, 3R R MREeia] N s m] DA%
R ERE, R BN E A ] s BT DB AR EARTE o AN X B B FR LY
Bl N pros e B RIEAT IR, FATDUR R —AMEfbRId . SRR RPN T X
ML MRS IFRAS,  JfE - P 7 340 CbRvE 1] .
Speech Synthesis Markup Language (W3C SSML)
That is a <emphasis>big</emphasis> car!
SemCor. Brown Corpus tagged with WordNet senses
Space in any <wf pos="NN" lemma="form" wnsn="4">form</wf> is completely
measured by the three dimensions. (Wordnet form/nn sense 4: “shape, form, config-
uration, contour, conformation” )
Morphological tagging, from the Turin University [talian Treebank
E' italiano , come progetto e realizzazione , il primo (PRIMO ADJ ORDIN M
SING) porto turistico dell' Albania .
TR AR AT DR B i R AT o R D AN IR AT A BRI 1, R NLTK
HE NPS BiRERLZE (Forsyth & Martell, 2007) . &AM BT S RS bR D RE 22K«
Statement Userll7 Dude..., I wanted some of that
ynQuestion User120 m I missing something?

Bye User117 I'm gonna go fix food, I'll be back later.
System User122 JOIN
System User2  slaps User122 around a bit with a large trout.

Statement Userl21 18/m pm me if u tryin to chat

5.10 43

1. OM L% “spoof newspaper headlines”, #XE|IXF5 Ul British Left Waffles on Fal
kland Islands Fl Juvenile Court to Try Shooting Defendant. F [ bpifixiesksc, HH
) P A T R TR A AT DA BR B S

2. OMBIAN—#, Fmpkidk—RERT LUE At v LU ()36 (4: contest); ihXFJ7
THIER— AN AT Ge A2 A BB R rh A dse s 1Y o RSB T, S JLAN R 4T 53

3. O Mibsyd N fa)F: They wind back the clock, while we chase after the wind.
A0 IR LB AN [+] 18 e ] 28 2

4. ORIBEE 5.4t e o e R BEAR 2 i 1) A 1 1o AT TN 2 R B (5 Lk
SR AR HE B2

5. OfEa HAEA NI Python s, SE AR IEEI . A7 d, W
—EH . WRIRER VT AR H . i d['xyz'], SkAAT A

ZANT I d MIFR—N s, (EHIEYE del d['abc']. A di R H .

O, d1 it d2, AR 4%H. IAEKkiHd4 dl.update(d2).
X T A? e ReE AT A ?

8. OfEdE—N7ile, RIRMERM Ll —MNPRMAII & H . & X : headwo
rd. part-of-speech. sense fll example, 4rHe%s e 113 4 1
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

O H &5k go Ml went 725040 ERIRRE], aldii, ©ATARE B b /e 5.7 15(3) i

AN B2 1%L o v S

OYIZx—~ unigram bRyE#E, 75— LRI SCA FIsAT . WEHAT LLim AT 0 L BRIl o

frakf?

O T fRimZ5krvras (i help(nltk.AffixTagger)). % —/MaSibriias, 76—L5

(R SCAR FIEAT o BB AN R B IR A BE R R M AR SE 3G o HB PRI A5 R .

O Zr— B BB FREAR I bigram FRiFas, 7E— Ll biztr. R)E, L

BIEHIEAT S . ARSI RE S KA A7 Al ?

O AT LA HI -7 34 58 t— A A A Ep R S 0 o B3 5C TA% UL 47 R 1) Pyt

hon FESCHY  (httpy//docs.python.org/lib/typesseq-strings.html), A FHIXFh 77 7% L Ff AN [H]

[ s A R B H

i H sorted () f set()3k43 A BATERHEAE H AR A P I EER, MBRES .

DA FAT AR, B LU a5 4

a.  WRLEZ I E LT E O A AL eI RO A B (AR E M ZH0Y
i s RSB,

b, WA A RIRRICE H 52 ? AR A, EAMREAA?

c.  FMEIL I A AR L . AT 20 AN EANE bR DR AT A2

d. A S I LR PRI 7 X bRl AR AT A 2

DIREA R AT A LU ] 2 -

a.  [PLEFRESSPCA RIS, BN, PRSI RE S K AT A2

b. MK 5-4 1hE; B AR A AP N AR BRI L RS . R e AL LY
TEAT AN OUT NAZS D WAAE R, AT A5 00T PERE SR T AN 26 7% T8 N A7 A
H?

ARSI RE R4 2 BRI N RS Gon: 5 RFPHE

Ay IE T B vT BEHIAR L (3] AR IRAF 1~ 38 71 43 B D

A RS E AR 1 — e g v, A1 T 4 ) il

a. RS A ] M A R S A e R 22 /b 2

b.  Z/DLEAEC, B AR E S B, eI R DR AR il I ?

c. A BATERLEE X Lo B U] AR RS B A L 2 /02

Devaluate() VA H — SO FIZAT AR A PR o Bilan . an SRR A ) CbRid T

Ase[('the', 'DT'), ('dog','NN")], #xiE#s/ =AM Z[('the', 'NN'), (‘'dog’, 'N

N1, IBA1353h 0.5. iEFRATZRHRH PR T i el AR«

a.  —PRES O METEEERIE NN, A ORI TREERAE A Rt . teval
uate() R EA— AN IERARTE ) SCAAE A ME— S50 PATFRIE Z i 26 2000 4 A\ A 28
fta?

b, HARESAIE T HhMERSCA, evaluate() Jyik T Be 4l Lb i e 5 Rk brid: 1
A, THEAE A2

c. IR, KA KEGXANIER UL, K7 nitk.tag.api.__ file_ 4k
FEACHS AL E, AT GRS T TFXA SO @ SISO api.py, AN & 2
T IS apipye)s

DG5S, R A MR, R0 SR € R RS, [T 41 i)

a. AR MD AN [E] ) R A S BRI HE R A1

b, AT BRI B A 1 B NFREEL SR 1) 3R (A deals, flies).

c. PRI EAMAMAAEIEENIN + DET + NN (Wl in the lab).
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

d.  BHSHEARE R e 2 b2

D 3-1 hIRA1E 250 adore. love. like Al prefer S fij [ i B 5E 7740 really FSHER T
it . PRITIX DA Syia] 5 R BL AT PR E A (A BFRId QLD .

5 SCRT DL SR A A= 3] ) [RE Ry 24 6 regexp_tagger. iXANFriE gs HAS A L0
T E TS EUG S A B AT I, e ORI LA AR . il TATTRT LARR
FERTE -s 25 I A B A0 o 8 AN IENERA bRy 4% (fif ] RegexpTagger()),
MR D 5 AN AR S ) AR . (S PR SOR AR I )

D& L —Z 3 I R IIE MR IE X briEeS, e 1 accuracy () ik VEAG bR,
SN R ILERE . PHRTRIRBIII S A . F I PEAL i 5 B T RO AR 2
OEARFR B 0 A 27 H 2 Y n-gram bRyE4S 9 n A 1 INE] 6 NIRRT
1For IR o AN TIX BT 28 T BN R, BRI iR/ 105 AR ICZE /Ny
102,

DIRE T — PG 5 10— Cbri B, 2 BIGAPP Al S Fibrid % o iR IXFhiE 5 2
AR, BEA R 7 R&ER (W: capitalization), 7] A RENE K —
IEWFRE bR ds (HEAE unigram FRiE#8 2 5, BRIARIERRZ A1) X LU FFE IS 4T 40
SO ERIRREE RS, RN tagger(s)FIHERPE L 2 1HRRTEIS FH X £ 77 B PHE 5
] 388 38 1) i 85

D] 5-4 23 1 28 7R A AR 25 1R P g B AT IR (1 /NI I 1) AR 4K o 225 > I 2 B o
A unigram bRy s ) VERE L

KA 5.5 A5 LK bigram ARy 2 €2 WREAERE, e fr— Bl ZEhrid. &
NP, TR B s LA RS .

AL AR AR L AR AR o (BRI E— MR A O, i ZF ARl 4 PR —
ANFRESMTA I FRE o X PR 8 T Z X o 3D, (H e SR A HE B D ., i)
WIRIIZE R

D [AE—A bigram Fridas IR FE B R A0, ARiE A T4 EE 434 None 1411
—A™ bigram FriE#F R A T AT R T, R R) R A R A (R
HFAENZRd R AT D, X ATRENS ? AEAT AT o HILIE A IG HL0e 2 IR AT LUS —
ANFERE, B — 3K Jy [ (4] 1 2

D FHA AT B 307 P HEHe R AT S UNK, (H B R ARICAAS . 7R St b Il A
Pl —A™ bigram PrvEds. XA Z/DRWI? unigram FRVESIERUARTE 28 1 TTBR 2T
N2

OB 5-4 HIRER, EILF; pylab.plot()##h pylab.semilogx(), & X #li LAf
R BZIE . TS REERIER, FRERER T A7 BREES RIRAAWE?

552 Brill byt 25187 B B0 S0, {4 help(nltk.tag.brill.demo). i#id ¥ & A A
KIS EARI XN 2S oSS E AT IR 0] GERIE RN R RE 2 1] (AL AT 2
DS E—NMEA T I T . TR —E T LURAE R 45 POS Frid i)
25 Wl J I POS krid, #ln: wordi — tagi — tagi+l.

© fii WITERLE TR AT 264 ANASFIIAAT 3 T BEMIARSE .

a.  FTEIANERKE, AR REEL.10, S-SR ERERE 1.0 MAFERR LA

A H
b, WAARKIFSCECE R 2, iR S AR AT, R RERIRRIC
_/I\o

@5 — R, MR must J5 PR I FRIC A E R LR 302K IXFERT PAX ) must
1 I /A TRl VIl VAL AP T b=l W 0 N
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36.

37.

38.

39.

40.

41.

42.

43.

@ G2 — A IE )RR bR 28 F1&-Fh unigram PL A n-gram byt ds, GWIEFRLE, 7EATE

ERHE FIIZRETs

a.  AIENXEEERVE AR 3 MR G o MK AR AN A A bR A TR o WERR 2 G R 5
4?2

b, ERSCR YN ZRTE R A . e W] SRR I 4 SR ) 2

© FRAThRyd: AR R I 7 Vi — H B LRI AN A RE (ffF ] RegexpTagger()), =542

WX AN, AR — 4R (] nitk.DefaultTagger()). X877V T4 Hrid

HIA R SCAAN SR . JMH 4] F: 1 like to blog on Kim's blog. I blog /&—

ASHE, B ABE R FIbRC (TO I NPS$) FIAES A Ty, RIERATH B AN wi

(bR BB T BRI ARTE 25 -

a.  AIE—FHr Y unigram bRvERS, EE AT MA AR, T 2B G ETR . (EEIX—
UK I 525 UnigramTagger() A, 755 Python HP ) T 1) % 52 4
PR AT

b HEEABRIE BN B R AR 85 (LRI trigram A1 bigram 47585, i
T BRI BRI 28 IR 1

c. TPMIXANHIHY unigram ARvA 28 B DTk .

@ /1175 5.5 WY, B A trigram bRyl S IAERIPE LR . [FIET Abney H5¢ T

KRR RN AT e A01HE (Abney, 2006) . f#RE A A4 IEAfFRE X L6 7 75 B3R A

FbRAc LASN LA AR 2R A o AR AT T3 A 1) R F) AR 2

@ {7 nitk.probability T ()24l THHR, 40 Lidstone 5 Laplace fiit, & —Ff

Goitbrids, eI A s 20 s 2 R SO R I T n-gram [REEARTE

o

@ {5 7% Brill A5yF: 286178 (K2 K S0 rules.out Al errors.out. 8L V7 ) YEACHS (httpy

/www.nltk.org/code) SRAFE RS, GIERH CIRAR Brill FRvEds . JEARIE IR MR Z 1

ules.out THERIM), MIFR—LERUMIBIAR . 50— L5358 (R0 AR, X LEARAR A F T 4

Al REA B T2 EARYE errors.out & 2RI R 3,

O KA n-gram [FIRFRVEAS, SRVFEPRE S WAL TR & “anti-n-grams”, 40: ["t

he","the"]. —~> anti-n-grams #¢4;fl—"N407 0, #H KRBT IEIXAS n-gram [HR ChriiE

Sttt P(the | the)ifi KA P(the)).

O i AT BT R ZE T A by 4 i, I A = B0 A ) 1 5 Xk e SCUN ol il ot < 1m) 1 43

#|. genre(category). source(fileid)flf) 1. LR ENIAXTERE, FHiHEMR T

Dl . (RATREEMI ] nAZ CIIE, 76 6.3 FTH e, LA s vP Al i vEmfaPE D

@ JI Ak H L) NgramTagger, M NLTK 124k, A s o Brd i ©obsvE il

ST EH ARl R 4R 7. Wi unigram FUERIA [RRE AR 28 L2 3R 154 514

o
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BNE FADRIE

RPN HARTE S B — ME Oy o Bl-ed 85 RIGIATEAL I LN A&shia (5 5
o SUEATH] will JEB I SCAR IR (B8 3 B IXEEn] U 5 3 A ——1 f) 45 1) Al i)
B0 R IR 5 SOOI, e NS (AR AR TE W BT 4h 54k B
2R — 5 T R IBC 25 SCHKWE— 7 1k ?

ASTEIR) H b R 2T A7) il

Lo JRAVEREA REVUNTE 5 Heds o RE W W T FE 0 SR MR ?

2. FAVEREAREMEE SR, T B ITiE S A BES?

3. XSRS R B AT AT DL BRI S I AR

i L, AT — L BRI 7 SRR, AR YR . AR DU 770 S8 AR K
Wi 28 TAT LM IX BRI B A MG (AL, S S W LUR A A e AT CGE 2
AR SRR 6.9 1) AEFXLETVEZHT, FATHE o BERIEXA T fl -+
Z o

6.1 AEESXE

ST 4 5T N N LB L1 (BRI AT 55 AEIEA I ) RATS5 BB N
S PATIE AR, JF RS SRTEE K X HE P RAESS 10— L4 7
® Al LR T AR
® N\ ANEE A RIS, i CRE L BRI CBUR T, R T I RAE Y
TR A
® YA bank 45 5E A DL AIRIR I AOA . — el — LB s ik
FEAE R U LI A AT o
FERMI D RALS A V2 AR BN . 52 K50 K8, BEASSEFITT LA i 2 R3S
FETFIINE Y e, BRREERIE SO AT SN AEFPAU R, — NMABERAE 2R3

%‘éo

0 T4 K7 T A N I IE B U R, e v B3, A7 %
SR HONESE R 6-1 5
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(a) Training
label ™ machine
learning
TN
. feature T T 111 1] algorithm
extractor features
(b) Prediction l
Iy B
| feature T classifier label |
extractor features model
input

K o-1. FiiE IR (@) LIRS, FRUESEIR ARG RE— AT FE e FF 5
LA IS IETE TN A TR H G TR FEARAT L B TR TPt ie e . F ik
SELGRREE IR WA a7 2D 505, AR (b) AL FE A, FAI A 62 R s 9
HRFGAR I L HIFIAFE I FF I . s LA BIXNEI A TR 25

TEART IR, AR IR T 70 S U0 BB A DL P B FE AR S5 TATTHR I H
(RIANE B i, 2 2 AR SCA N RAS AR B B AT (AT 55 (10— AR IE R B 7

g 2 5

FE2.47, BATER], BEM LR 7SR . Bla, e ATi 45 RAVIRAT
ik, Mk, o, r, s @RMIRATAER Bk, EFATENL A0 FAS O I B
T o
B R B — 2D L YR BN R 2 A (R AR DI, DA G e Ay TS e 1T
o (XA, BAT— IR HUR FHR— AN B I BRI S — A7 BE. DL SRR AR
PR T A, ST R E AR RS R -

>>> def gender features(word):

return {'last letter': word[-1]}

>>> gender_features('Shrek")

{'last_letter": 'k'}

XA B HCR [B] 1 7 SRR D RERESR, WU R AE B AR B e AT E o RHE AR X oy KNS
M E, B A — AR A AT LR IE R o R AEAEE A SRR Y (e, A7k 07
AFAFH

PR ALV (LU — MR A, IS Bk A AL

S TR F 000, R LU S AR AT LR 1
(A PRV T

PUE, BATCLRRE ST — MHEARIRA Tl 1 B A TR AR S ) 22

>>> from nltk.corpus import names

ff:l R Z B A7 1 SR AE AR (4 2R 28 S AT gy, A R 68 | B
5
"

>>> import random
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>>> names = ([(name, 'male') for name in names.words('male.txt')] +
[(name, 'female') for name in names.words(‘female.txt")])

>>> random.shuffle(names)

PRk, AU FHRFIESE IS A B2 R B, IR SRR ) 45 LB ol — YRR A
AR VLA TR —ANBri AR DU 432K 4%

>>> featuresets = [(gender_ features(n), g) for (n,g) in names]

>>> train_set, test set = featuresets[500:], featuresets[:500]

>>> classifier = nltk.NaiveBayesClassifier.train(train_set)

PEATERI T, FA PR 5T B2 5 AN R DU 70 2R s A Ao BIAE, BRI AE |
TN 2E A HH IR I 2R T 0 44

>>> classifier.classify(gender_ features('Neo'))

'male’

>>> classifier.classify(gender features('Trinity'))

'female’

wE R ED IR O TR IS RS X IRIAT RS 5OE 7 2199
T, AHEANRRT G BATAG A TR T o FATTRT LATE R HHs 5 (0 AR WL i s &R 4
MU PPN 7 el

>>> print nltk.classify.accuracy(classifier, test set)

0.758

B, BRATAT ARG A 73 28485, i 5 WRERARF A X T X 70 44 7 O ) 2 B AT 28

>>> classifier.show_most_informative features(5)

Most Informative Features

last letter = 'a' female : male = 383 : 1.0
last_letter = 'k' male : female = 314 . 1.0
last letter = 'f' male : female = 153 : 1.0
last letter = 'p' male : female = 10.6 : 1.0
last_letter = 'w' male : female = 10.6 : 1.0

WA BN ZRberb Ll a S5 RN A 7P LR BRI 38 4, TLh k 454 7 k2
VR 31 fif e IXEELLEFOUBUREL, T LU T LB RRFE- 45 R E R

v BIYREK: 1514 gender_features() K%L, 42t 4 FR %K
. E I — AN BE LU AT AT HAth B R v Be A H BRRE » P X LB R AE )
RS, IR AR

FEAL BRI, AN S AN S AR AL IR PR R B 2 TR R Y
TE. {EIXEEIERMLN, A B4k nitk.classify.apply_features, i&[F—AMT & —ANMEE
ANEAENAFAFE T R AR AR R «

>>> from nltk.classify import apply features

>>> train_set = apply features(gender features, names[500:])

>>> test set = apply features(gender features, names[:500])

R IR RIAHIE

MR RIRFAL, FFoRE Q] g — A5 S TEG S e AT, X005 2] T3 iR N A

208



RUR] DL A BRSO o ST — N0 RS AR 22 AR ) A 2 — 2 R MRS AE W] BE 2 AR G
(7, RAKFRATTUR AT REAS e EATT o AR T 224 5 2 1T W) A R Ry AR SRR AL v) AT SRR R 1
E, AH A RS oA 2 R 0 2 AT 55 B A B AR (R AE, G0 2% W& 3R i

SR, R AE PRI S S AR 1R AR AR A S A0, RS A R b ) A S L
faoli . EaH LL “Jps KR KUPETTG, SRR BT RRE, AR5 A W Le A
SRR o AT 6-1 vt 4 7 e R A R O A At

B 6-1. — PFILFER AT, WG VERFFAL . X PFIESEE A5 K [ B FF L5 G 75 K 22 7
SEWITFFAE, A ITT-FE TAIXE A 2 B R E L

def gender features2(name):

features = {}

features["firstletter"] = name[0].lower()

features["lastletter"] = name[ - 1].lower()

for letter in 'abcdefghijklmnopqrstuvwxyz':
features["count(%s)" % letter] = name.lower().count(letter)
features["has(%s)" % letter] = (letter in name.lower())

return features

>>> gender_ features2('John')

{'count(j)': 1, 'has(d)": False, 'count(b): 0, ...}

SR, AREE T — A0 8 17 I AR AR A H A R —— 0 RAR SRR 2
i, WA E N o B MR I ZRBs ke, R — AL 20T OB 1 O BOR AN RS - X
ANl R A, ISR NI B I Bl SRR 6-1
BT B AL SR AR VI ZRAb 28 DU 0 28285, B i U XA BN 28, 3 A 5
GE RN 2 BB 4 Tt Ja — N RRIR R S RS AR T 1%

>>> featuresets = [(gender_ features2(n), g) for (n,g) in names]

>>> train_set, test set = featuresets[500:], featuresets[:500]

>>> classifier = nltk.NaiveBayesClassifier.train(train_set)

>>> print nltk.classify.accuracy(classifier, test set)

0.748

— BWRRHEAR L €, S8R AL M — AR A st i R E ok, i)
EHE—ATFERE, B H TR R « AR5 X R TF R 45 o ISR AITF R B
£,

>>> train_names = names[1500:]

>>> devtest names = names[500:1500]

>>> test names = names[:500]

R T INGRE, TR T TR A, R T RS & V-G - th
TN IR IR P, FRATTRE AN B T A A T B 5 23 M T AN S A TR AR AR
o (EE 6-2 o TRERREHE I > AR 14E

CARERL I AT A, BAMEHNZAEN G MR O, RELETFARNRE L

>>> train_set = [(gender_features(n), g) for (n,g) in train_names]
>>> devtest_set = [(gender features(n), g) for (n,g) in devtest names]
>>> test set = [(gender features(n), g) for (n,g) in test names]

>>> classifier = nltk.NaiveBayesClassifier.train(train_set) ©

>>> print nltk.classify.accuracy(classifier, devtest set) @
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0.765

Corpus

(Development Set
( Training Set | [ Dev-Test Set |

-

Test Set

B e
e
—_————

B 6-2. Tl B 7 K as B R N . i B 7 Ay 6 TR SERIIEE,
TFR BT # Bt — 25 70 Ky WG BT I 1 o

FEITTACIRAR,  FRATTAT LA AN 20 2285 00 A4 7 ) I R R A1)

>>> errors = []

>>> for (name, tag) in devtest names:

guess = classifier.classify(gender features(name))
if guess != tag:

errors.append( (tag, guess, name) )

RIG, TR AN R S, AR HOZ AR R T 1R R IARAE, 22 E A A BUME
SRR REMS AT I IR g (08 B Il 15 B SO B IR I PE ). AR AT LA
FHH PRI o FRATC LS 4 700 AR AL TF AT B L 229 100 MR

>>> for (tag, guess, name) in sorted(errors): # doctest: +ELLIPSIS +NORMALIZE WHITESPACE

print 'correct=%-8s guess=%-8s name=%-30s' %

(tag, guess, name)

correct=female guess=male name=Cindelyn

correct=female guess=male name=Katheryn

correct=female guess=male name=Kathryn
correct=male guess=female name=Aldrich
correct=male guess=female name=Mitch

correct=male guess=female name=Rich

WBTIXAHFIRIIZR, EWI TR L2 DN PR R T DR 4 Pl Bl yn &5
R o Lo 3, AR b, n S RMA TR S UL ch 45 M4 Tl H
e, R LU h R4 B T otE. Pk, IR R E SR LSS CL AR AN B S
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2R HHFAL -

>>> def gender features(word):

return {'suffix1': word[-1:],

'suffix2': word[-2:]}

T R R L s B 70 2RA%, FATE B 5 ERIPERESE = T 3 AN 7h Rl
(M 76.5% % 78.2%):

>>> train_set = [(gender features(n), g) for (n,g) in train_names]|

>>> devtest_set = [(gender_features(n), g) for (n,g) in devtest names]

>>> classifier = nltk.NaiveBayesClassifier.train(train_set)

>>> print nltk.classify.accuracy(classifier, devtest set)

0.782

AR T IS R AT AT AR, R A7 A T T S5O 0 23 2R AR R P R
B TR NTIE R E S, AT AZE £ — AR R T AR GRar B, A IR 2026
A ANETTUG ST R DR AR R4 o o

B3, —HIRM O] 7IFARMNKEN By BATF R, 5T IXAMR R A B s 2k
M2 b, WATHABE ARG EamBA]—MEmhas R Bk, SR & . R
HE AT K e e AR F A o I — wd b, JRATTA] RAAS T DAl B A 1
MNMEESATINAH 241

SO AR

2,174, BATE R THPRVER LM T, I8 EL SO AL IR . X SRR
AT AN 73 26 8, H Bh S8 SRS INIE S SRR RS . 155G, FRATIE —Mhrid TN
JE R SRS o R I, BT g PR TR RL A, KBRS PRIR VISR 1R T B A

>>> from nltk.corpus import movie reviews

>>> documents = [(list(movie reviews.words(fileid)), category)

for category in movie reviews.categories()
for fileid in movie reviews.fileids(category)]

>>> random.shuffle(documents)

ROk, IR ORI E S ANRAESR IS, IXAE 23S s 5t 2 SN S W 6 7 T P et N
I 6-2)0 ST 3CR T RRT, FATAT LU BRG] 2 S MR PR O 2 S X
ANl O T PR PR AS T AL BRI AR, BT IT dR R A BN ERLEE H T 2000
M EEF FERO. RT, X MFAER @, fi PR A LA 2 A E — N2 )
PE=LE

B 6-2. — PRI RATIFILLE a5, PG s BNl A2 A — N8 E SR

all words = nltk.FreqDist(w.lower() for w in movie reviews.words())

word features = all words.keys()[:2000]

def document features(document):

document words = set(document)
features = {}
for word in word_features:
features['contains(%s)" % word] = (word in document words)
return features
>>> print document features(movie reviews.words('pos/cv957 8737.txt'))
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{'contains(waste)": False, 'contains(lot)': False, ...}

BATHEOT TR E LS, ALK A if word in docume
nt, KK E— AR A E—NMES P LR A e e B — MR T
2 (4.7 9.

WAE, FATOZE X T ARSI S, 7T BT RN r2Rads, Fr s or
WINFR2E (1 6-3)0 Jy TALE ™ A 70 s vl e an e, FRATTE I A bt S HHERf L O
K, TATAT LI ] show_most_informative_features () $k H MR Eehs4E L 70 25 2%
KA EEENO.

#) 6-3. NI — 7 Kag AT R 7K

featuresets = [(document features(d), ¢) for (d,c) in documents]

train_set, test set = featuresets[100:], featuresets[:100]

classifier = nltk.NaiveBayesClassifier.train(train_set)

>>> print nltk.classify.accuracy(classifier, test set) @

0.81

>>> classifier.show _most_informative features(5) @

Most Informative Features

contains(outstanding) = True pos : neg = 11.1 : 1.0
contains(seagal) = True neg : pos = 7.7 : 1.0

contains(wonderfully) = True pos : neg = 6.8 : 1.0
contains(damon) = True pos : neg = 59:1.0
contains(wasted) = True neg : pos = 58: 1.0

EARTEIXANERIE S, $23 Seagal VPR & 1E KL 8 £%, TMHEE] Damon
(PR P IE T A T K2 6 e
bR
95w, TATENL T AN RS AR g, R A R N AR, ki R e
bride AR1, XAMEMRIE S ARES 2 T THAER . /B, AT LLINZ— A0 ek
SR S S A 5 . ok, RIRATE A WL S 4
>>> from nltk.corpus import brown
>>> suffix_fdist = nltk.FreqDist()
>>> for word in brown.words():
word = word.lower()
suffix_fdist.inc(word[-1:])
suffix_fdist.inc(word[-2:])
suffix_fdist.inc(word[-3:])
>>> common_suffixes = suffix fdist.keys()[:100]
>>> print common_suffixes
['e', ', ", 's', 'd', 't 'he', 'n', 'a), 'of, 'the,
'y', 'r, 'to!, 'in', 'f, '0', 'ed', 'nd', 'is', 'on', T,
'g', 'and', 'ng', 'er', 'as’, 'ing', 'h', 'at', 'es', 'or',
re!, 'it', "V, 'an’, ™", 'm", "\ 7, Iy, Yion', ...]
FNK, AR E XML IS R, A g 7 1 0] (R X 4 2

>>> def pos_features(word):
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features = {}
for suffix in common_suffixes:
features['endswith(%s)" % suffix] = word.lower().endswith(suffix)

... return features

R LGSR BURAT At A (IR, s BRATH AR T 2 m . (B, Jfi
HE B A B . 70 REAEYUE T AR NI, K 58 U s i R M . AR I Al
UL, RER T A E M CRA D) AN LS S80S SRR E «

AL, BTATCZE T FATHIRFAESIBGE, AT LU RN ZR— AN “ Pesremss” 17328
a8 CHTE 6.4 TidiR):

>>> tagged words = brown.tagged words(categories="news')

>>> featuresets = [(pos_features(n), g) for (n,g) in tagged words]

>>> gize = int(len(featuresets) * 0.1)

>>> train_set, test set = featuresets[size:], featuresets|:size]

>>> classifier = nltk.DecisionTreeClassifier.train(train_set)

>>> nltk.classify.accuracy(classifier, test set)

0.62705121829935351

>>> classifier.classify(pos_features('cats'))

NNS'

PRI ) — MR B O EAMEAE AR A Sy ke o JRATTE 2 7] LL4RZS NLTK K&
LA AR T A 1 -

>>> print classifier.pseudocode(depth=4)

if endswith(,) == True: return ',

if endswith(,) == False:

if endswith(the) == True: return 'AT'
if endswith(the) == False:
if endswith(s) == True:
if endswith(is) == True: return 'BEZ'
if endswith(is) == False: return 'VBZ'
if endswith(s) == False:
if endswith(.) == True: return '
if endswith(.) == False: return 'NN'

EIXH, JATTATLLE B0 2R TR —Ma 2 B LE s g R—n i e, vafis
MRS ¢, BEROR, R AR “the” 4R, XAMEILE LT HEZ
TN o XA CJER” B AW AR T B i the KR L. Jr RARIRELAS A i) 2 A
Phs 452, WAL, Maetcfnlgers2ishintaic VBZ (BrRARPg 2R is, e fkin
id BEZ), WIRAE, A BHAEZAE (BRAFERIREATS “.7). B R 53X
7RI if-then 1A R IIEE— 2 HIKE, S5 depth=4 H WoR ke 4 1 T8 43 -

KR LTFICER

SIS LR R BT R LUME SO AN PRI 23 AR 25 Fofr ] P 78 10 FEA e il
Bldn: W, BTSSR E AR AR, IR IE R UE A H xR, 3
TR AR A R] H BB R SCUESRAFAIE « AR 1T _E R SCHE BRI AR SR A5 T IEf AR iC /Y
SRR ——Bln: Ay fly, WORFGE AT “a” FAERATRES i et 4
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W, mAZ—ANBE .

N T RIS T R SCRORRAE,  FRATTAZE B LA O AT Ry AL GRS 2 ORI
Ang R 38 ORI, FRATRALEREA CRERIERD A7, U HARRERS] . 5] 6-4 3
N T IERFTE, TR R SCRRAE SR L & 58 SC— MR PERRIC 0 2K s

B 6-4. — P APEZP LT, EHIFF LRI A f 2 — N i B LR e b iz 2 Bl
KT PERR i A5, BT IETAT i 9 F K — TR o

def pos_features(sentence, i):

features = {"suffix(1)": sentence[i][-1:],
"suffix(2)": sentence[i][-2:],
"suffix(3)": sentence[i][-3:]}
if i ==0:
features["prev-word"] = "<START>"
else:
features["prev-word"] = sentence[i-1]
return features

>>> pos_features(brown.sents()[0], 8)

{'suffix(3)": 'ion', 'prev-word'": 'an', 'suffix(2)': 'on', 'suffix(1)" 'n'}

>>> tagged sents = brown.tagged sents(categories='news')

>>> featuresets = []

>>> for tagged sent in tagged sents:

untagged sent = nltk.tag.untag(tagged sent)
for i, (word, tag) in enumerate(tagged sent):
featuresets.append(

(pos_features(untagged sent, i), tag) )

>>> gize = int(len(featuresets) * 0.1)

>>> train_set, test set = featuresets[size:], featuresets|:size]

>>> classifier = nltk.NaiveBayesClassifier.train(train_set)

>>> nltk.classify.accuracy(classifier, test set)

0.78915962207856782 AR 4K, FIM] LN SCRFAESE R 7 BATTITA PERRTE A O PERE - 1 40:
3R AR A B AN U R FRAE 1] large ) gubernatorial S5, M ATREE A0 AR, ‘& IE
PR AN R PR AR T A 1A i TR AT e AL ], IXFE ), BRI A SRS I T XA
R AR I . AE—BUEOUT B B s SRR M DT AR A ST £
TEVFZAEOLT, AR A R e 0. G4 7 A 1 55 1 sl vk i v vl DL R — A
FAF AR R . R, AR, BRI TERRTE,  FRAT TR A 2 i e
VIR 73 2K ) L

FFHl53R

AT A HRAR R0 53 FAT S5 Z IO R, JRATTRT LU A R Y, LA AT i
N PG A RIRRAE o AETMERRIE ] T, & AN R Y PR A SR BR ARAY 1T LU TR — A
2R KR]3R (R BITAT (] 3 R EE 63 PR AR ZE

AT AR FROVIRBE R MBI, L AR B AT T RE
FRBREE, IR AR 1A AR 2 S8 3 B R BN — N A R e bR % o S AN R ) BAAS T B
E BT NI AR . XL 5.5 15 bigram ARVEZSRHIIITE, B TFE N
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)TN IE R PERR D, SRS BRSBTS AR IR REAR AL, R TR A B NI T ] £
fIFRic
FEG 6-5 7R TIX— Mg . 156, FATTA AT A Rr LS H ek B (i 3L By 24 his
tory, ‘EFRft—AIATENHFY kO 7 I PR IC R @, history H &Ml
KR )AL, history #5 AW E EATE 2RI fbsd, e H
bl 2 )i o PRI, BURE A TR E H AR A 1 i i R BRAR AR, H A L] i FRid
SEATTRERT (B FATEAR A EATD
CZE X T RHESIGE, AT NGRS @ AT PP 73 2K 88 @ AEN R, FATEH]
AR RIARIC A E S IR PR A& 2 i I S A5 B AEARERT AR 7, BATTRE TARid a4 B Y
i A ) A R
0 6-5. AEHIELE KA AT i PERRVE:
def pos_features(sentence, i, history): @©
features = {"suffix(1)": sentence[i][-1:],
"suffix(2)": sentence[i][-2:],
"suffix(3)": sentence[i][-3:]}
if i==
features["prev-word"] = "<START>"
features["prev-tag"] = "<START>"
else:
features["prev-word"] = sentence[i-1]
features["prev-tag"] = history[i-1]
return features
class ConsecutivePosTagger(nltk. Taggerl): @
def it (self, train_sents):
train_set = []
for tagged sent in train_sents:
untagged sent = nltk.tag.untag(tagged sent)
history = []
for i, (word, tag) in enumerate(tagged sent):
featureset = pos_features(untagged sent, i, history)
train_set.append( (featureset, tag) )
history.append(tag)
self.classifier = nltk.NaiveBayesClassifier.train(train_set)
def tag(self, sentence):
history = []
for i, word in enumerate(sentence):
featureset = pos_features(sentence, i, history)
tag = self.classifier.classify(featureset)
history.append(tag)
return zip(sentence, history)
>>> tagged sents = brown.tagged sents(categories="news')
>>> gize = int(len(tagged sents) * 0.1)
>>> train_sents, test sents = tagged sents[size:], tagged sents[:size]

>>> tagger = ConsecutivePosTagger(train_sents)

215



>>> print tagger.evaluate(test_sents)
0.79796012981

oAt 3 93 2RT5 %

IR A E 2 FATIR P — BT I e Bl R BATHRE R A nlbR
TN AT, AR JE AR A BLRIESE R W N2t A 2hia], i INAIR BB R RATIA R . XA
[ PR — AR R 5 S R TR S o e IR 5 20 SR AR S B g A\ R R 28 13— )
UM, AR I SEIEAAME, ZlE EAORM A Z I A2 Brill AriEds, 5.6 1A 1,
TSRS ) — MR I B 5o

I3 PTG A MERRIC BT AT AT BERI AT 23, IR AT e i Ao B R R R AR
RUPCRIGE TN 77:  RBE /R RBRLS AL TS5 e, EAOCE ARG T bR id 1)
2o BRI, AN T I 4R — NG5 AOTA] PR SR R B RO AR 28, T D bic o A — R 2 A
IR R LEER S5 Al R U FARC P A MR A5 70 s MER I bc P A S gk b o A2
K&, ATRERIRRAE PP A B A 2 K. 405 30 MRAERIFRICAE, A K& 600 11 (3010 Fhy
ARARAE A 10 MHEBE) 7o o TG 5% B P AT IX LU T REM PP 41, B R ] AR A
SREFESRIGE: HA SO R C (BEBAL ) n AMrid, e n 2 A/ R il FR0p R,
EAT LA Zh A (4.7 49, AR A W RERIRR LA g, xRN ELE ]
Rl i, BEASRTREN T S LLRT AR IC T 54570 o SR RIAE SE A (0 5 VA P A SE S 1E 1)
BRI, eI BRI S /R T RN SR A AP RELEARE ; (- b i 94T
Iy KA R IS

6.2 FRESRMEZHIF

GlEavi |

) BT LUBRAE R — A AT 5 [0 AT 55 BB IR BB — AT e 8 R — My
AT, nh) ekl S, FRATLAE B B2k T 4iih) 1.
DR R KA TR, R e R RS S SR AL A B A
>>> sents = nltk.corpus.treebank raw.sents()
>>> tokens = []
>>> boundaries = set()
>>> offset = 0
>>> for sent in nltk.corpus.treebank raw.sents():
tokens.extend(sent)
offset += len(sent)
boundaries.add(offset-1)
{EIXHL, tokens J& B TARIRFF I AT EER, boundaries J&— MU & HiT A il
FARRTT RGNS N2, JATH R EH] T8 br mUE 5 R b 71 S B R ik -
>>> def punct features(tokens, i):
return {'next-word-capitalized': tokens[i+1][0].isupper(),

'‘prevword": tokens[i-1].lower(),
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'punct': tokensli],
'prev-word-is-one-char": len(tokens[i-1]) == 1}
BT X ISR s, FRATTRT LA 6 £ T A bR f R B — S IR A8 R ARp AL 5 10
T, G PR AR L TR AT
>>> featuresets = [(punct_ features(tokens, i), (i in boundaries))
for i in range(l, len(tokens)-1)
if tokens[i] in ".?!"]
IR LERFAELR,  FRATAT AUNZRFI VA — AN fURF 5 70 K4l
>>> gize = int(len(featuresets) * 0.1)
>>> train_set, test set = featuresets[size:]|, featuresets|:size]
>>> classifier = nltk.NaiveBayesClassifier.train(train_set)
>>> nltk.classify.accuracy(classifier, test set)
0.97419354838709682
IR KA AT W ), RATH SR AR MR GRS, BHERNT ML R
P, AEIAFRRVRFAL 7 B BER o A4 6.8 i B o 1 Ane) vl LA EX — A

¥ 6-6. FE T 7P KHIWT 117
def segment sentences(words):

start = 0

sents = []

for i, word in words:

if word in '.?!'" and classifier.classify(words, i) == True:
sents.append(words[start:i+1])
start = i+1
if start < len(words):

sents.append(words[start:])

RAHEIT AHRE

AL BEXS RN, RS TR A U 10 AT IS ARAT TR o X320 A (R Rk ) I Tl fe
B . . 1 forgive you or I bet you can't climb that hill o {HJ& {5, A @i,
(15 o BT R30S ] DA A A A T3 5 AT B 2 o YRR i3 oh 5 1 R AT R A 2
R R — .

NPS WIRERE, 75 2.1 TR, A 10,000 A~k B I R 235 Bl
XA O G L 15 RO 1R AT R B P —Ri bR, fln. “FRik”, “IHE7, “yn )
A7, “Continuer”s K, FRATT W] LARI A IX Secifs 37— o0 2848, U8 0 RISV St &
A IRAT AL . B0 R PR IR A KT B . AT A] xml_posts() k13 2] — A
P gty FoRBEbE T XML 7R

>>> posts = nltk.corpus.nps_chat.xml posts()[:10000]

N, JATREE AR R R A, KAy A A A

>>> def dialogue act features(post):

features = {}

for word in nltk.word _tokenize(post):
features['contains(%s)" % word.lower()] = True

return features
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e fe s BATTE ARG FHBURHE (] post.get(‘class') RAG— M1 I IEAT
NZRAL) R IEINZRATNREE, QI — AP 7 268
>>> featuresets = [(dialogue act features(post.text), post.get('class'))
for post in posts]
>>> gize = int(len(featuresets) * 0.1)
>>> train_set, test set = featuresets[size:], featuresets|:size]
>>> classifier = nltk.NaiveBayesClassifier.train(train_set)
>>> print nltk.classify.accuracy(classifier, test set)
0.66

RHCFAHE

P ST 254 (Recognizing textual entailment(RTE)) & HIWi SCA T f)—AN5 v B
WSS DM IR A (B47E 1.5 Witieid). &4 ik, 044 4 RTE
Pl FE, LR IL T TF A A A 2 PR e S I X U2 Pk 3 3 TF B h i
SCARMBEBON BRI PHANFo B3% True Fon2i & AL, False Fon2i &5 AL .

Challenge 3, Pair 34 (True)

T. Parviz Davudi was representing Iran at a meeting of the Shanghai Co-operation

Organisation (SCO), the fledgling association that binds Russia, China and four

former Soviet republics of central Asia together to fight terrorism.

H: China is a member of SCO.

Challenge 3, Pair 81 (False)

T: According to NC Articles of Organization, the members of LLC company are

H. Nelson Beavers, III, H. Chester Beavers and Jennic Beavers Stewart.

H: Jennie Beavers Stewart is a share-holder of Carolina Analytical Laboratory.

P25, ST MR IR R R IEA—E R R, e D AEE ST 4R
SCAHRAIL T 5 BRI LR UE WA B ST

AT LA RTE 44F— A3 AR 5%, il Pl /B bR . BRI I 5 1R 1K
INMCEA T L 30 Rk by o SOMBLSEE A SR 415, RTE 2 R 2t
A8 PR PR 70 W T S MMBBE Z 1) R E ] 28 ) KO ARBMAE A 1 HE 2 ANE ) 45 2R o A2 PRARS
DUR S B B R A SIS A BB T R s B BT A R SR NAZAE AR s . A B, 4
REBP AW BERISCAR T BAT, A B 2 o

FEIRATH) RTE $RAELRI &5 (61 6-7) o, FefiTibin) CHA2EAL) VR (5 EAAREE, JRAT
AR5 I - Hm] F 5 R B VB B A T SO TR ACH R AR (il hyp_extra() 53k
BO o AT RIS R B S ——dr A4 5244, N EIRITT A FR, FTRES N
HAE, XALAEIAT 5 words #l nes (fird4 SEAA) SEBUARIEIME B . Beah, —Semlilik
WER Az AR Bl g e

K 6-7. “IAIHICFZE0 7 BIFFIEHEIR# . RTEFeatureExtractor E&# v | — Mg Li—
LUp5 Y i A A B s PG B, A SIS

def rte features(rtepair):

extractor = nltk. RTEFeatureExtractor(rtepair)

features = {}

features['word overlap'] = len(extractor.overlap('word'))
features['word hyp extra'] = len(extractor.hyp_ extra(‘word'))
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features['ne_overlap'] = len(extractor.overlap('ne'))
features['ne_hyp _extra'] = len(extractor.hyp extra('ne'))
return features
N T Ut WX SR AL A A A, FRATTAG A I T s ) SOA/ABRON 34 1) 28
>>> rtepair = nltk.corpus.rte.pairs(['rte3_dev.xml'])[33]
>>> extractor = nltk. RTEFeatureExtractor(rtepair)
>>> print extractor.text words
set(['Russia', 'Organisation’, 'Shanghai', 'Asia', 'four, 'at',
'operation', 'SCO', ...])
>>> print extractorhyp words
set(['member', 'SCO', 'China'])
>>> print extractor.overlap(‘'word')
set([])
>>> print extractor.overlap('ne')
set(['SCO', 'China'])
>>> print extractor.hyp extra(‘word’)
set(['member'])
XL AL W ¥ A B A L A SCAS T, BRI A SRR SRR I AN A T
rue.
nltk.classify.rte_classify #dufii 1l 28757455 JF 1 RTE 8 LS 1 WIRE
i S8 % HIMERI R . XAE T IFA RIS NENZIRZIN, EFHERKENSS ), ELHEF Y
USRS

PN 6 S

Python 41t T —/N R UF MO BRBEREA T FE A I SCAAL AR AE BRI . AR 1M0, e A BEMLAR 2
TR B S RV E AR W C 1B S IR RGOE SR Atk L, WSR2
KIE PG FH 20 Python (LSS % > S (Wl nitk.NaiveBayesClassifier), fRnfes K
L2E SRR ORI [ R AE

W ARFT S K U 2R B s R A R SR 0 2%, AT SRR R NLTK 5 4M56
PUAS 2 SR 10 o LB AR R4 2228, NLTK Al LA A O A e 4] Gl R 4000 F ok
2R SRR, B W B4l Python M 4» JESEINAR . 8 H NLTK Mk EHETER) NLTK SCRFRIHL
At )R,

6.3 ffh

AT PGE I FBERE AR A P TR, BATB A ZA I . P4l (1 45 30 T
PUERRIE 2 A HAHE A L BATU A E R AR E 2 YRR Lo — MR TR
TR S EATER R SR
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WAL

REBOGEA BRSS9, 8 T e /PR (PSR o A i
(b2 5 S L N R IE R AR R o DRI W 5 ZR e A M AR 5. AR, Il 591
SRIE RN AR R E R A R BATT R AR AR o R, A A ek T
TN B 2 T HE T BT A B 7 AR 245 23R 5 N 20

SRS IMRER I, AEAE A A>T I A ) 3 I 2 0 K B2 TRl R 617 20
AT RIARRE R — A Z A IR AR R 73 284155, 2 100 AN TFAL SE4) st AT LAREAT A 3 S
P (H, WER A IR S A KRR AR GRS T ILAORRAE, AR IR AR 1)
RN BEARAE IR B D IR B 2 /D B 50 WK bk, i SRR AR A 55 VF 2 25 DA DG 1)
S —— e Sk B > BRSO A ) SE—— A MR AR RN NESE N, DU DRl 2 4
YRS Z AN AR PP 4R . A KR AR R T I, A AR 1) 10 %6 1EA TP
AW AR AT AU .

EFEMRIR I o5 T3 25 L K2 IR AE b S il 5 T 4 ) S 51 R AR ABURE S5 o 3K A
HAnHATL, FRATDGRE DPAl 25 3 B AL AR e 1045 Comt s o . 5 p8 PEAR AT
G o AR PRI NG DL, BATAT LAERE AN SR B — S0k CUge) - 2 JR B L 20 Bic )
T QU I ZREEATI L -

>>> import random

>>> from nltk.corpus import brown

>>> tagged sents = list(brown.tagged sents(categories="news'))

>>> random.shuffle(tagged sents)

>>> gize = int(len(tagged sents) * 0.1)

>>> train_set, test set = tagged sents[size:], tagged sents[:size]

FERXAELL T, FA TR AEAPNZRAERE 2 A AT o DRI A B A [ —3C
A, BT ATRATIASBEAR (S VR A 45 SR ] AHE) 2 AR SOk . SORRER)2, VA random.sh
uffle(), A AL 2R E AT T BOAH ) B SCRS R 1) 1o IR SCRS A A A A (e
WY, AR E IR A T AR R AR, IR A X e i AR A TT
KAMPAIE . — M EF I AGE 2 B ORI ZRAEATIRAESK B AN R ) ST

>>> file ids = brown.fileids(categories="news')

>>> gize = int(len(file ids) * 0.1)

>>> train_set = brown.tagged sents(file ids[size:])

>>> test set = brown.tagged sents(file ids[:size])

DR FRATEEPAAT T NAF R PP AL, 7T A I 5 SORSER 2R 5 2D (0 SO SR HR X

>>> train_set = brown.tagged sents(categories="news')

>>> test set = brown.tagged sents(categories="fiction')
R PATAEBE IR B T MEREAR I )70 2485, IR A AT 58 vl AR & #E )
IR HIZAC R TN R R EHE LU R .

7R

FHT VPG 73 et 7 S0 F) P R YRR, D DR B2 S0 IE A bR T (KA AN T EE
Blo Bl —AD2 PR IS, A 80 N IINAER BTN IE# 44 T4 60 A, &
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H 60/80= 75% HIMERASE . nltk.classify.accuracy () e (e 4 & FIMRREE F il as
TSR PR HERA 2«

>>> classifier = nltk.NaiveBayesClassifier.train(train_set)

>>> print 'Accuracy: %4.2f % nltk.classify.accuracy(classifier, test set)

0.75

fERE— D IRAFHIERTERT 2, 5 RS A h SRR RO AR AR . i
JE— AN YRE ] bank BRI H LI IEGATRE 0 2R4% o W R IRATIAE S RoBT 1 SOA L9438
i, MBATATAT BRI, BRI R 20 AL T 19 Ko fERXMEIL T, 95% 1)
HERA FE A LLES N B IR ZIEN G, PR JRA AT DLSEI — AR, e sl [ < R L) ) i S
SR, A SR BRATIAE — AN SN P 1)TEREE L DEAL 4 26488, IR B A 1) i Xy 40 %,
W2 95 % HIUHER FEAT R 2 — A BRI &5 o (FE 11.2 15 AR E — SR I ey
SABLI ). )

Y BEA A B2

T3 ANUER BE A BT B P AR S SEHRAE R AT, W FERAR, AT
B4R S S A 45 SR S0RY o ph T ANHE % 1R SORS PR B &2 T HH SRS R B, — AN
F A SCRYFBRAC A TC I AR v A 2 4 B0 AR 35 100% .

PRI, 6 3 ZRAT 55 A T AN TR] I s A SR AR LR, 25 T8 6-3 Bro i DUAS S iy e — A
SIS REEE

o BUPHE AT H b FA T E R A A o

o BCRRBE L AAR IR H h FA T R A

o BB (ol TRARR) JEARAR I A A R R A H SR

« BRRE (ol ITREERRD AR H b AT SRR ARG 1

r’ Y
-
system output: " X
. —_—
retrieved documents — s T
positive positive

relevant, refrieved | irrelevant, retrieved

information need: —— fig v
relevant documents negative S
negative
\_relevant, not retrieved
. irrelevant, not retrieved

Document Collection

Kl 6-3. B 5 RHERTE .
2R X YA EL T, FRATTAT BLg SCELT FR xR
® MWL (Precision), FRTATRILMINH A 2 RAH5EH), TP/TP+ FP),
® FHEX (Recall), LRI H FFATEKIT £/, TPATP+ FN).
® F-BFR{H (F-Measure) (IX F-1343, F-Score), Z1ErkEfifE I 154 — AN Hplr

221



1455, W ORE RN AR AR %0(2 X Precision X Recall)/(Precision
+Recall),

B FERE

AP 3 AN B 2 R A 0 SAT ST I, TR AT RIS AN 0 B R R 2 A R
B, A IBWIERE LR, HP A cells[i,j]1 R 8 IEHAIIARSE i 4 70 bR45 § IS
BRI, XAl H (R cells[4,i] ) o IERATIINAIFRAE, X0 20l H 2 ai k. 75N )
#il7rf, FATA 5.4 R IF R unigram FRiTE A A MRE R :

>>> def tag list(tagged sents):

return [tag for sent in tagged sents for (word, tag) in sent]
>>> def apply tagger(tagger, corpus):
return [tagger.tag(nltk.tag.untag(sent)) for sent in corpus]

>>> gold = tag_list(brown.tagged sents(categories="editorial'))

>>> test = tag list(apply tagger(t2, brown.tagged sents(categories='editorial')))

>>> cm = nltk.ConfusionMatrix(gold, test)

| N |
| N I A J N \Y N |
| N N T J . S , B P |
e e e e e e e e e —— —— ————————————————t
NN | <11.8%> 0.0% . 0.2% . 0.0% . 03%  0.0% |
IN| 0.0% <9.0%> . . . 0.0% . . ]
AT | . . <8.6%> . . . . . ]
| 1.6% . . <4.0%> . . . 0.0%  0.0% |
O . . . . <48%> . . . N
NS | 1.5% . . . . <3.2%> . . 0.0% |
| . . . . . <4.4%> . |
B| 0.9% . . 0.0% . . . <2.4%> O
NP | 1.0% . . 0.0% : . . . <1.9%> |
T —— —— —————————————t

(row = reference; col = test)
ARV Wl LI D8, 048 NN Bl 7 3 (1.6%I13a)), NN 4l 7 NNS
(L5%HD e VR () RN 0 HIFRIOHE, XA 20 H ——X MIERA 70 R——HIR
5 hRid.

A X Bk

N T PP AT AR AR, JATTA 20 AR O B — B AR 8l - (R 3RAT ] Szl 21,
AR MR/ T ATV T REANAER o AR1T, IR B B ORI o R I 24k 1
BEVN, WERCARESSR R R, IR B R RE S R R .

XA L IR T 2 AR RIS LT 2V, R A 5K L PP 15
s IR B EAE . R, A AR TR ) 4 N AN TAEFR 3T (folds).
X RE AN XL B, BAME I BRX AT & BN AR DT B I 2, SRR AR
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A EIURR . RIMEAS AT B T R AR/ T AN REAE L 25 R ERA (PPN 2 4, 2845
GREESFIp2 S arN-AiUE-e RN ey S DRI

S, AREEEE, RS L, & r LA TA TSI F R I 255 EIEREAR
WATZ Ko WERTRATAIITAT N A INZREEAF RS AL 7340 AR5 BA Tl DA A7 5 L
T R HERI . 351, WERN AN INGREE L BARKANA, B4, BATTRZ PP 75
(IHERR L PR SE L o

6.4 REH

e PRI =, A ATAE B 7T T F B AR B ORI I = Rip LA 27 2] s WSk
B R R DU o SRS A d K 73 Sl o IEMBAIPTA B, W DHER L S AR R R &
T FARIIGRE, A A TEA T IO i AN R AR A R ] AR, (22, BRI
Berg P REW R T — IR BB AR, et BIR L o TR IX L )59 AR Bl
FPIAVEFADNIFFAL, JCHFEIA TR T IS LLRFAL LT i (1 R o BB B A A ) BLk
AT L (P U SN, PR AR A (5 B, AR SRR AL 1) e A T ORHK

YRR ST ] F1L 10 A B N A PEA 28 AR P o ANV RE P A A (L YRR R
FIOF AR R R . AN PR, BATLAGRL B IRIAR PR i (B HART
R JFR. s — A, REMAERRIEL —, BT R E LR 25
AR R MR EAT AR, FATRNE T BRSNS AR TR A 4L
IR A0 o BRATAREEIS A BT RIS FE R 70 50, LRI RIAA M5 3, & A B3R A
T % & 6-4 Son A TR S K R AL ) 1) 1

{

lastletter=vowel?

[lastietter=1? | |lastletter=t? | [count(f)=27 | [length=37 |

¥ N ¥ 8 ¥ N ¥ X

M F F M F MM F
K 6-4. G FIERITH BT o i B 2 8 ) ot . “Bifal g 7, R L0, 7
7R .

— HPATE T —ARSER, 5in] LLE &R TR B 45 3 i NME . A4 B HE 2
FRAT TG o] RS N — AL 8 AR PSR o 7RI JT, FoAT TR — N B SZ SR (1 27
G, BE AR RITS: IEREEE PRI TR, RS LU — A
MUY, BT —ANRFAE Y WA N3 28 o B ATREMVRFAEAE — A, WARIE A T
AME IR B AR . TERR L IMIE, FRATT BT 56 20 200 s MR SCAREAE N 12 8 FH o e 15 B 11
T 15 R BT e IR AE N, — AR bE, BV — ANVl A3 2 b (R 5,
A HAREAT 2, BRATEAE P . — HIRATES T AL, BT LUEE 2 i — Mk
BT, SETAE SR b BT 1)1 I BB AR, FR ST SR BE CRITIERRRRAE L
A IAMERIB T

YT IR PRI I B, AR BRI R SR I R AR T 5 T o 15k, FRATTIERE
ST VBRI o AR5, RO TEINZRAE EAS A B A B UERf . A IAH
SN (RITRERFA JSE (1P A e SR AR 400, I R SRR B A A AR 2 k1 (10 B A BRI I 0
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BHOTAE LU Bltn: JRATAT LMEIE] 6-4 T P SEp A4, Tl B e 2230 A1
PR, IXANB KR SR A S AE 44 T AN EL K AR B LA oo s s 1 &5 RN 2R3 14k
IR

IRk

U2 BRI, AU 715K N e SRR o 15 B R R IE . — PR AT AR
% POV RS, MIRATTL 2 AL 2 Bl AR, e 1A A e R B
i R NS S W TG, BATUHE SRS, 0 R N AR 2R AN A, 3
Wi WERE A E PR EBAR ], . R, 0w e SON R IMARZE IR % e LIS AN bR
2516 log MEZR (1) 5 o

(1) H= 2  aasP() X logaP(l).

filtur: & 6-5 W T AEAL M0 TN AR 55 Hh b A5 0 ik T ke T 5 M 44 xR 44 S
Lot iR, MR K ZHGMANEEAMFEINRZ (i, i P(male) #: 0 5068 1,
W 2IARAG . FEAI), ARSI BIAR AR TR DI (B P(VAR/N), S (AR 286
Wit 2 KA (Y log2P()R/N o J3— 5T, WA NE PR BB WIRZ, IBAHIR
% s BRIERSS, BT PR og2P(DEA /N, B LARGIR . 9] 6-8 J T Wi+
SRR HE R I o

1] : b=
U] .5 1.0
Pla) = 1— £t

W 6-5. 4 TN TS HERZERT IR, AF G EH TR e BPER 1170 LR R 42
B 6-8. T SEER SRR [T o
import math
def entropy(labels):
freqdist = nltk.FreqDist(labels)
probs = [freqdist.freq(l) for | in nltk.FreqDist(labels)]
return -sum([p * math.log(p,2) for p in probs])
>>> print entropy(['male’, 'male', 'male', 'male'])
0.0
>>> print entropy(['male', 'female', 'male', 'male'])
0.811278124459

>>> print entropy(['female', 'male’, 'female', 'male'])
1.0

>>> print entropy(['female', 'female', 'male', 'female'])
0.811278124459

>>> print entropy(['female', 'female’, 'female', 'female'])
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0.0

— BIRATC LT T R4 AN AR R AR R, 50T ORI T St 2 hRaies
I QAT TR BATVH AR PR SRBEAE (K) 7 10098, ) K S8 LR~ 22
5 COBURE 7 ROFEAS B o 5 B 2 55 1 SR IR 253X AN BT A R0 £ R 18 2
i R AL > AR SR AL R S BE OB, TR AT AT LA 1 e A e e R 2 11
PEAP R L L R o

PR 1 55— A5 FE DN Z 8 R0 o iy T 8 (103266 R SRR AP 14 ] B 000 20 gl
RE AR AEAL B YR S AL, JF HAXAS I R 20 E R 3 ph SR R A il LA R R . 04
TPk T SR A R SE R VP AL 1811 (R 45 D DI R I )

PR L TP B2, BRI T, A S B . PSR TS IE I
T A2 S SR T LA B8 AT R IRRAE o PR SEBRR S0IE & A AR 22 2 IR IR 43 R DXl PR il
Dlo Bilhn: PRI R AR H A ROt AL

SR, RFEMABAT Lol — AU, TR IR 7 SO R IR &
YIZRM AR s, AT TN SR Bt f T RE S AR AR A e DAL, XU R 3 i vl g
A NZRAE, 27 I S I AR R ST A 2 i LU J S 35 1 75 2 A e A 1) R
— M5 ST A N R ARG AN LR R L Ty B SRR A e R R B
B, AHBE S BEATBYBEBYRTE T RN EANRERE m R R RS A

PRI 2 A U, e TR R AR A% I AN PP AT R, MR Al vl e 2
HIXSARSZ T B 3538 RSO (AT VAR BRI, FFEU1 hasword(foot
ball), #AIBEL R — MR bRRE, TCIR HABRIRF LA AT A o da R W T RS B 11 2 ) A
B, KR IX B AR 5 B P VR 2 AN SOh R DRUOBAER KR 7, 70 S8R
EARFERUE G, AR RARE K.

AR T B R SRR AN TR X T A0 PR b 25 R AT 5 55 T E ) FRRFALE oy 3K
FAAL M AR RN, EATEAE Y BUAE AR AR ARy o R 27 > 1Y I TR) iz e AN
FXLURFAL, ANRER T LS I ZREE K T SE st e e N AZ A A ARSI . W R BAT]
RERS E RN NGB PR B X LE AL A SEM , I A BAT VR RERS A — 2850 a2 W T 520
PREEIIEFE IS8,

PR T AL N E AU AR AR S, BRI T AT AR R AR R i S PR I P
T30 BAT N HPHER AN DU 70 S v e 13X — BRI, SeVFIT AL “IFAT 7 i
Mo

6.5 thENMHHT5 2%

TERNER UM /3 s b, SRR AT BIR SR Al e PRI %A 4 OS] — A2
SEREIANAL . S —ANNEEPEARAE, b 2% DU 23 2888 DAVE B4/ 26 1) e BRORERR T4
© RN ER AR MR RIERRE . )5, BRI kS e e R A G
FRIREMARZE IR o BRI T s AR 2 M BC e A 1 6-6 BEW] T IX—id .
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Sports

Automotive Murder Mystery

W 6-6. FEHTHNEE DL Jr 23 5 4y P HE LIRS P IR K . i, K24
JRGREA TITERT, PrUSFEAZ ML T B BH wi LI . 1 e = SR ML
M TEXPIF I, AR5 1 i dark, B2 RAZ R — MK,

Gl football, EAEAKE R — NG 195 BEMFAEASIE T 0k I, KA
W AR AZIL, TR LR TS TN o

ANTIVRFAEX HEAR PSRAR Y A SR DTk, S5« B RO IR AN 1 LR E A5 25
R, BRI PURTT I T S5 B R A SRR AL OFRAE A BER AR S T ol o 91 2
Fid] run 7€ 12% AT SRR HIEL, 78 10% M BER Z BRSO P I, 2 2% BV Sops
ML, IBARE R IBRIF B R UL 0.12, R ZEFRZB R L 0.1, VAEARZ K
Feld 0.020 BRI : W TR E R2E M50 R ZERRAE A7 S ilb s TP hnas
FR T AR A PRS2 B D . XA R WA 6-7 A1 6-8 P

Prior Probabilities Feature Contributions Label Likelihoods

Pllabel) FIf, Jlateel) FIf Jlateel) Pllabel, f..f )

SpOrts
Sports

sports——————1
s O 0 ) —
=
I a e
=
L

Autamative
murder mystery
automotive
masrder mysteny
automativa
sports

masrder mystery
automativa

W 6-7. T SN WA S5 USRI o 138 DL HT LU S RE I 35 (L e B 0T Ay 2
THREP R I N 22 BB o 285 BE M AEAS I A0 T R 25 B R A i, 2T
AN AL A NF O FIFRZE NIRRT LU o U1 59 45 R AT LA g 72 CRLAT 40 5 TR 25
FFUEZE R VI 55 o BERLE R AT RIREF I, (BB T AT A B2 Jh 7 1 o

V] 6-8. > ULt J 19 265 55 M35 DL Jr 73 Ra B HO A e o B2 — PR ic B A
BEAIE N TR 3, R HE T b 8 AL S AF M A NIFF AL o XTEGFEFRZE FETFEHEA
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HJ A 58 AL I F AR AL A o

R FE LR AR A

PRFEAD 2R UL S0 23 28 8 1) 5 — A7 O B O i N P AT AT RERARAS, BRI AR
ERS 0 VNP3 TiBUNE FIvpAF [ TPAN- BV ot MR T YRV RS o N g i (1R D P EEWaa s
FEAMRHIE 5 AR S8 B0 28R, X PR BORANIRSE R, RRAEAEAE i B OB . FRAT)
W AE AR 45 R P SR X AME I 28 5 R X R B, U AR B (OB
PR, (e RS ALE A FRFE R DT, PO BRATTAS 4R e AT TAH B S

ST XA, BATAT LT R IE S P(label|features), 45 %€ — /MR FIRFIESE — NI
HAR eSS IEEZ . B8 — NI A REARAE,  FRATTAT LU i £ 41 P(lfeatures) i
KHIFRZE 1o

TG, FATERF P(label|features) 5% - HATHF & bR A & F5 LA (1050 A IR B DL
HATHF 2 FRAE AR R A\ PR A .

(2) P(label|features) = P(features, label)/P(features)

FET R, AT E ) P(features)tf REMRAFIEFEAAH R RIL,  an RIRATT I X 4k

A REMIPR B, LTI P(features, label) , FRATFRZ A 1% bR (ISR o

2 P(features) (1) 55 (] 5110 7202 i 5L (1) V15 P(features, label) 76T A
ESENPSYIIE
(3) P(features) = X ianel < 1abers P(features, label)

B2 HIALR T UL T Ay B 268 R MR 2 3 LL 45 78 B 28 AR AIE O M 232«
(4) P(features, label) = P(label) X P(features|label)
AR, BUGFHEAGR ML) (45 EFREE), FATTRT BA Sy BB ANJ ST R ik IR 26 .
(5) P(features, label) = P(label) X TII; ¢ gawresP(fllabel)
AE R BATH I 0 0 T EARZE T REVE R T2 P(label) s — N4 @ ARAE I SE 56
M, B P(fllabel) 2 — AN AR AR X FRAE W] BEVE I TRk .

TR

R fR] B B P(fllabel), 45AE £ XFARZS label (AR AT BEVER DTk, SHUAS BT 45
SERFAEFI LS 78 bR 2 1IN S5 S48 1) 7 93 B«

(6) P(fllabel) = count(f, label)/count(label)

SR, A INREE TP A R AR IG5 e AR As — S LI, 3R] B () T v = Ak — A
), AERXAENL T, AT P(filabel) TH AR /2 0, IXKF 324 AR BRI RETE Y 0.
MM, HANG LAY T BLLTIXAFREE, A AT 2 AE A XM R

T L FEA )85 ATV ST P(fllabel) 5 0%, XF45 @R B N B A — ANFRIE R
FEA, AR AN 2R h e B/ BRI AR A G L, JEA B 24 & A s
o Bln: TAT] GEASH BIMEFTHER Z RSO 4551 football, (HIRAIAA BAEH 4518
A A LSRR AR A 2 58 AN AT e

HAR count(f,label)/count(label) 4 count(f,label) FH X &1 ) & P(fllabel) FI4F FIf T, 24 coun
()R /NG VARG AT AT HE . Rk, A28 DU TR R i, A D00 o R FH B AT %

:fi; WUR ATV AR PR B MR At v, AN kPR T REIFR 2, IR
s
w s
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AR, BeRs o TEIEA, H T P(flabel), %4558 bR A0 IMER . Bl 45 @ A5 )
—ANFFHE AR (O BIEEBUARAG VI A 45554 count(f label) {1 0.5, Heldout fd#fi i —4
heldout iR} ZEVH SRR HEATR SHFAEMER 2 M55 R . nitk.probability 4R {it T 27
AR FE

F =TI E

BT AR R ARRIE 2 oo, BV AN ZE A X MR B o b SRR (4
. BUEOARE, FTREAA (. SRta. W, Aai ) Al IoREE, n “Eif e
@7, BT, KEATE R T OCRIE . AU IE ] DUIE I e R 4 TUCHREE, e
FUERE, T “4<X <6”, B¥efl.

T M7 R RAE I RV T VAR R AE AR o 0 e G SR FRAT M B AE height BAT
DURMZe A, BT TR LU i 4% 25 FR 25 14 1) height BISA(E AN 22 KAk 5 P(hei
ghtllabel) s EXFMEDL T, P(f=v[label) A& — AN e (E, MM v I{EA1E,

BSLRIA R

Fh 2 DU 3 RN “naive CREC. AMEE)” IR DR & AN ) 5 B B & i AR A1k
FHEST (SRR o RERI, LT A7 B S th: F5 0 1m0 A PR Re T AT A [ R 5 (1 0 A
Ao QT SR FRA T ELIRE S AT A A0S HAB R A AR, AR AR A 2 R U B Th e 4R, $RILIT TR M
B HLAR Y  Hk .

WA W T TR, A R AEAS T (R AR 28 DI R S R AAT 42 PR
AN ) R AR 2R ORI FE AR DG IRRRAE (5200, 47 43 SR HE ) B BT 40 5 AR 28T
AN REEHIIRRE

KB B XFME LG A IR, % — AN 5 I AN ] AR AE £1 R0 £2 148 -0k ) 4 2K 2%
Fergilivd, 22 1 PEEIA, AESEMHINER. 90K I8 MmN, TEooe ks
— BRI, e AT E 1R £2 fpTik. L, PRI 1S B A 2R T e AT
VST EEA )=

8K, BATE A @A S IR RRIE AN 28 DI 03 26 . A, Bl lssdisr
A5 AR AE ) 20 25 2% . . 451E ends-with(a) Al ends-with(vowel) /&4 A i,
R IR — AN NE A B —ANME, A e 5 AR . X FIXeeThig, EREMER
Al e SRR T LA B BE 2 IR L EE .

RETHH KR E

XSUEE T 5 I R Jir DAL A I e R P AR AR PR DT R A 20 PR E B, H 2 A0 3 8 R i N
IEFEPREE I, IXLSRFAE I DTk AL o PR, — MR U7 R AR I 2R R () DTk 2 [H)
AIREMIAHELAE ] o R0, FRATTA AT A IS S A B A H A b SRR A AR H 16 ik o

h TAEIXAS SRS, FAT0] LA S TF BRI aT BEVE I T R, 20 B AR Dh g (BihRa)
A DTk -

(7) P(features, label) = wlabel] X TII; c features W[f, label]
{EIXHL, wllabel] /& — NG EMRAEI “HILR- 407, wif, label] 245 & FFAERT—MR2E )
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TREME TR TTHR . FRATTRRIX LA wlabel] Rl w(f, label] 4457 (B3 sl IR . A JTIAM 5 I
MR, FRATT R B X LA S
(8) wllabel] = P(label)
(9) w[f, label] = P(f]label)
SR, AR, ATKERE A0 2K 8%, E kPR LS BN N % & e A 12 1A
Al RE A HAE )

6.6 mAKHSAE

BRI SBR M T — A 5540 38 DU o3 2 3840 (RO AS 2R S 3 AL A28 o AN 2 A T A
RWE B S CAlE I R BOR R — 2R 5 R IR b v 70 2R A PR RE I 258 el 14,
O A RN Zii b MR AT BB e K 1 S . HoE AR

(10) P(features) = Xy c compus P(label(x)|features(x))
Frp P(label|features), —AMEFAEA features KA 2525 label MHIATIRESR, Biw -
(11) P(label|features) = P(label, features)/ >, P(label, features)

FH T AH SRR AIE R 58 M) 2 T ()98 A 1) 2 2 RO A ELAE D AT Mk B v S R R R b v
WA T REME IR S 4. P, d5 K0 70 25 3 R T AR B R IE B S8, 1R
HBENUEVIA R 24, ARG R E MK S A, e AT e Bar il . X Lk Ak
FORRAUERF X S EUI A AT EA T T b e AE, (H A — 2 SR STk E 2 1 4 ik 2
A TSRO 7 BB IS ARE RS HL, AR AR I AR 2 2] . 4l
AR RN FRAE R E H LR ARZE 5 H AR AR RN JE I An it

- - LR BRI TRIF 2 o AN ZRdp R I, S IRE S A FH T S
s B (Generalized Iterative Scaling, GIS) Bt iEA4A i (Improv
Wl ed Tterative Scaling, IIS), XPI&#FLLILHUMEE (Conjugate Gradient, CG)

1 BFGS b i8R £,

BAMRE

KA 7 S I — 1 3% DU 20 SR A 2 A o A8 38 DU AR AR, B
Iy RS e W AV AR R AT e, Tl RS & T A EARREE (1 240k —
o ANER U 7 AR BB B FRAEE X— DN SHL fRE FUCIRMR, RS CRAAE, b7
) XE ARG TR ML RS — M ARZE K R] BEPE 1 DTk

FHELZ R S KI5 AR B 45 T 7 R PUE AT AFEIIRR RS MR IE AL 5 I %459 21 H 2
A Rl e BAE R AN R SO MRAE S AN LR RARSE s B0 R4
PAE MR AR — AN 58 RRAE o IXAT IR 22 S VAR MG AH SR IR S By il TR ) — 28 2
Jto

FAECE B CIIZEI AR SRR I SRR N — AN RFAE . 57E R, BRAIHE 2
APPSR FHE R EYE, T (R R A IAREE RIE R 1

e o, <~ « , 9 SN y 2 O
FET AR R R SO, R “RHE features” AEATFRIEARAAE: R
W 4. E R contexts” FEIRATELBLIN (L) HHE.
158

MHEOUR, FIRA S B AR R PR R A 56 4 B AR OR 28 DU S A P FR R 5y
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(. FERIE, AR S S LT wilabell, K54 () 45 IEATRR A1 6 e 3,
PR EHFAERT N T wif, label]. 45 — M KRB LS RAE, 2 RCE]— g A bR
S5 538 FH T2 AN IR IR IR R fIEAH DGR PR 2 25011 145 B 1) e o

(12) P(input, label) = IT;oint-ratures(inputiabeyW[joint-feature]

R B

BEAT B RI 70 RIN FLE R BTN — MR, Sl e SRR S AR AR A, AN
AEATICARIE I B v e 28— AN 7R A7 B T3 WA
BB FATH I B 10 D ATREMIMESS HIZIER (BRZEA A=) T4 —ANG5 72 [ £ L I
RIS . B, BATRAT#s S HABAR AT 53 A R A5 S o AT BLY 10 Fhid] i
BRI AR, il
A B C D 18 F G H I J
6] 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
(i) 5% 15% 0% 30% 0% 8% 12% 0% 6% 24%
(iii) 0% 100% 0% 0% 0% 0% 0% 0% 0% 0%
BRI AR AT BE L AN, FAVRATRESIERE AT (D, PUMKRAEATEZHIE R,
AT B A AT AR 3] AR R LU AR B AT T RE . D — D5, A G Je Gid) SeBRIFIE
BEABIRAT AN A5 B S o
FLAE XA A () FHAE “ A7, R —NIRER T RIS . FEk
SRR, BATHE TR TR B T “ e R, RGeS
(RIAR SRR, (H L RFREE K 70 A5 LB S W et o AETRATIN B 77, JRATTIEFE T 0 A
(D PSRRI S —— )il B, POV SRR . —RIEWT, BRRAR
BUEUAE S FATITENIER)— E At BATS LT o
B, BB AR A HBUIREY 55%. Ik, AFZ A X — 400
R &2, it
A B C D E F G H I J
(iv) 55% 45% 0% 0% 0% 0% 0% 0% 0% 0%
) 55% 5% 5% 5% 5% 5% 5% 5% 5% 5%
(vi) 55% 3% 1% 2% 9% 5% 0% 25% 0% 0%
B, FRATATRE L B D TEARYE BRI 0 AT ——AERX B SO0 T, 00 (v).
e, R BATIHE R K1 up tHILTE nearby b FSCHAIRELY 10%, e HELEXA
NI 80% T e A R A B Co WNIXANESCEDE, R A B Co AERXPIG LT,
PAVRAET TARBIEIE M0 AR, ] LUK 1 PR 76 A R 24 14 73 -
A B C D 18 F G H I J
(vii)  4up  5.1%  025% 29% 025% 0.25% 025% 025% 025% 0.25% 0.25%
up 49.9%  446%  4A46%  4.46% 4.46% 4.46% 446% 4.46% 4.46%  4.46%
Rl i, SIRATPTANER — 20 A0 WERBATRE A FI BRI R E 55%, WPk
TR 1 ATIIBER IS RS 1096 WERIRA PHf+up 17175 A AT C IHERINIE KA 8% (Hi+
up 17111 80% ). AL, JLRIIMER “IYLI A7
YWIXABIT BATHs B CRBIFES TA T REE N — S An Lo Horb, BATE R
W30 o X AESE B KT SR I o I, X T REANERE L, SO B T Sy
L “ i iR ” —RIe MBI ZREE P R . KA, BB KA, [R5
DAREAN IR G RAE LEAA (R
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AR A R A0 R

FDEE UL 23 2R R R K0 73 S a8 2 i) ) — AN B B2 22 S 2 e AT T o] DA FH R [R5 il i 1)
HAL . A DI o e 2 — AR A B 1, @ —AMBEAL, T P(input, label),
Bl (input, label)Xt (RIECEHEAE . DAk, Az pl RS m DUFH SR [R5 T 41 i 8 -

1. — AN TR A 42
F—NEERAN, —NMAERSEH 2 K TReE?

AR AE AT A2

— AN NER T e 2 K2
—ANEERMNBRH A ERRE R Rt 2 K7

XFF— NI REA B AME R 1 —AME (EHBRATAFTE ZEAN) IR, e n] REMIbR2E
AT A?

07 B A RS B Mo SRR SR R TN P(1
abellinput)——— A5 i T N EL PR 2 MRS o DRI, 2 RS ARATS 8R v LA H ke [R5 1) R 1
FI20 BRI, A xCB R AN e F R [R1 2 380 1 (1) ) i 3-6,

— G UL, AR B S L A A U K, A FRATT T LA A HE#E P(input, la
bel) THE H 42 P(label|input), {HGERAT . R1M, XFNEAN I RE ) 2 24T AR
TR R, EWRAEZMN “AmSE” TR0 MRS /N [ E .
DRI, A P — AN SRR AR T, FRATTrT ISR I A S 8 I B it s 2, AR I DL 3R
FIRAES . 45— A E R B2 8 1 2 RS 5 A AR — i, R
A AR AT LA ORI AR X AN ). AR, SRR AT S T G 3-6 MR,
LBAVITCIERE,  HReAE AR oAy

Az TR 5 4% A 2R 2 T 1) 22 Sl A ARL S — i i T P’ AR — 5K b~ 2 11 BT T DX
o HUAR U BT FH 1 [R5 IR B )02, A — SRR ff 00 H T Pl A 9 2 LA E — sk R 1 1
iy~ 2 P B0 PR A

6.7 AEEERAER

Gy S5 v LA B FATHRAR 1 ARVE T P ARE IR S A, SRV BT N W sy R X
SER. W OLT, RSB I B 0 R BOR, (HAR AT DU ST A RS B .
TR 7 3, X LE A AR AN LR K eI BIBRATT T AR SR, e TR B
SR FREIN 8 5 e

WA AR TT LR JRAT T 560 SR, AEARORRERE B A M S, — LB psR
WIS, HIXTIEN], B TA G R WRLE IR ZE PRSP B, WIRLE N SO 5 AR R 1.
gy SR, I A s, LLEANEW] . BARAT AT REE R DT e IR S s, (HAE R
i SR A

AEUIE S T AT WA DR 2R 8 R AT £ R AR ) A S A 2R A G iR A b i 75 4L
o IXLETRIBEAT PEAG AT (LR I . — BB A R i fERF, et vl AR oK B 3
FIMH K5 5 B R XA ] LS RS, PATIR 247 FH IG5 AL BS54
s SCEPR. HBHRIE. WE RS

S i
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BREAGEFRIMT A2

PRAGFFATT AT LA H Sl He) gl (A8 rp 22 31 56 T8 5 A 4 R AR B o Ah PS5 AR N —
AT LI G R e R IR P AR 5 AR R AR TR 2 TR] R DX 3 o R P ABE 2R A SR 54 o P AR
HEATIIFATEPEATAT A s 5 IR e U SR PR (S B ldn s AR 3.1 TR 21,
[i]] 3] absolutely 1 definitely A& ANRE H.#[1: FATL absolutely adore 1fij AN definitely ador
e, definitely prefer M AN /& absolutely prefer. 5IAH S, MRS PSR 1k el 47 i s s 75 483 2
ETEFI R BN AT eSS A H— MRS “ WA A B i 5 S
JEZE, xS E AR T 4228, Wi: adore Al detest &AM S AP M . BATT AR MEASE G
PE 2N absolutely HAESRIETEA RIS 6, definitely N AE S IEMPE R R 5. B2,
FR PRI S AR A AH G A5, TR MR A Tk — P BOR REER R R

RZHMEREE A s @B AU ROR AR, Bt idud, EATAT LS JRFRAT TR LeF Ak
AN BB A AT G, (RSN TA 8 fe E VR IRATIX SO RFAE AR A TR ane] SCIE .
BT B AR 2B ARG S, A BAT Tt m LA FH MR e A0 AH DG IR IX — A5 S R
R Bt B ISR AR SR AN G R e Iy J7 1, 0 RARATT 6 R FH AR A
BEATTRIN, fltan: ARA—MiE 5 AR RGN 803, SR, TR FRATT R DA 2 A5 2 Y
B EdE, A A O AE R L RO R 45 .

6.8 /&5

® iR RHAE AT F R A AT DL B BATER AR SRR, ] DU R i

® M E I A AR B I SRR R AR AR, LT R AL, A A )
PR

® 7B IR AT LARAT 2 Bl NLP 455, QR3O 7238, TatEbsiE. A2 El XAT
IR UL R 3 4 25 R R AR 2 JLARAT 55

® gk AHME RSN, IRAZITTE R A =B H TR 7 AR 1l 25
5 T3 B e BT 2B R R M 1) O A IR, DA SHT 3 VP Al e 28 AR RE 1 I B

® PPN HE KA, HE R AR EAE DR 1 BT A AR AR BT AN A
okt e A, URIGPEAL 45 2R AT A2 AN DTS P R WL o

®  JUHMTT LU A S A SR R L T O A AN AR R IR T TR AN RR RS, B
REAN S TIERE, AHANE G A B PR AE D 1538 b2 i R P AR 52 i (R 75 2 o

®  FEFNE DA SR AR, REANRAAL YU A RS PR R IR TR AL . e SR VFRFAE
{ELIRIA SRIE,  (H 2 P A B 22 RO AIE v AR SR IR 23 A i) AL

® KM IEE AL IR AK AL AN 2 DAL, AL, BT T IRARL ok 3 AL
WIZREE AR S AL IR IEAUE SR 75

® R HNTERA A Sk i (A R H S R VE Y, W2 U, ENTiE AT AE TF L Al L
20 AR B A G, (e ATIBEA 4 20 T IX R i RS L 1] B PRSROC R AT {5

H

JBN o

6.9 #E—FR%
KT ARTERUMA 23 HMEHLAS 2% 2 40, W Weka, Mallet. TADM Fll MegaM (1)t —25 (1)

232



MOEHE 2 http//www.altk.org/e 82 A# F] NLTK #7432 FIHLEs 2 2 )1, 15 S H4E ht
tp://www.nltk.org/howto [#]73-25 HOWTO,

PRS2 2D I — A A BA 1447 (Alpaydin, 2004). B2 B BB MECA L, W(Ha
stie, Tibshirani & Friedman, 2009). A A&~ I B ARAT FARTE 5 AL ER AL 5 B 1A 45:
(Abney, 2008). (Daelemans & Bosch, 2005). (Feldman & Sanger, 2007). (Segaran, 2007)
F(Weiss et al., 2004). i 75 & ERPFHEEARPE Z(E L, 152 (Manning & Schiitze, 1
999). FFAERE L B /R ] KRB B 245 B, 152 [ (Manning & Schiitze, 1999)=(J
urafsky & Martin, 2008). (Manning, Raghavan & Schiitze, 2008)[%f 13 T i:hig T M b &
DU 73 RS0

VFZAEART P RHR LA 5 2 SRS BB S 10, A HI2E Python WS E A Tiz
TR . X T Python H A 25 L RV RE R INME B, 15214 (Kiusalaas, 2005).

AT TR (1) 43 RN JE o] DUAES T2 . #iln: (Agirre & Edmonds, 2007){#
F o3 A B4R SGH B (Melamed, 2001)f3 I 73 JEE G PAT SCA . el AR A5 SCA )2
FIZRH4 (Manning, Raghavan & Schiitze, 2008)#! (Croft, Metzler & Strohman, 2009).

H AL 27 S RN F 21 NLP e i@ (R8I 9T R840 A2 ERBUR 2700 “ PRk, 7E 8 B fit
S — ST FUN LR AR [R) R T ACTE R , BESR E — AN RS, Al AR B A L e R e 1) 4 21
XLk LR 4] 755 CoNLL JL524T-45 (CoNLL Shared Tasks). U724 & U LEFE (R
ecognizing Textual Entailment competitions ), ACE [£3§ (ACE competitions ) 1 AQUAINT
Eb3€ (AQUAINT competitions ). 3XLEHk ik (1) /9 TUERE (1) 413638 25 [ http//www.nltk.org/o

6.10 43

1. ORIFEAT P RBIMEFEOR, Wid e, UM EFRTE . MRS HIARIE
4SRN Z o FRIITT RPN R G 7 LA A AR 2 DR K EARE R R . Jtt
DRSS i SRR HH 2

2. OFHMEMTATPTIRE = Fpp2RE8 2 —, PLRARBERR BRI, REFRE 47
P36 . MG FIERHE T B3 AN T4 TFR: 500 AN IIAAE, 500 AN A I A
MaAE, F4 6900 M Gt SRIGMORBIRIA TR 0 R8T iR, B SEE.
I TE R R ARAT B VR JEE o — ELARNR IR 20 S8 A R S0 =, A LA A e iy a6
PERE. AHECAETT R IR EROTERE, AR LR PERE A 2 I AR A 2

3. OSenseval 2 BN 5 7EUIZR1A-10 SR R I8WE . S-S U R EWE: h
ard. interest. line Ml serve. IEFEX VYN —AS, INZAHDY. £ s :

>>> from nltk.corpus import senseval

>>> instances = senseval.instances(‘hard.pos')

>>> size = int(len(instances) * 0.1)

>>> train_set, test set = instances[size:], instances[:size]
IR, A — A0 2850, PR — A48 1 1 SE9) AR TR A (R 1] bR 48 . R T
Senseval 2 R IR [FI S0 % (45 S35 2 17 http//www .nltk.org/howto I 5Kl H
OWTO.,

4. OfHIAZFEWS KRR SR 70 2648, X 70 R i 5 B 30 NMRFIER) 51
Ko IRAEMURE AT A TX S8k @ R A H A (5 B ? IRAEAEE AT k2 A B B
M 2

5. OIEH—MAEIRIRI AL, WA TR ORI AR B0 1 AT A
e A FE RN ZRA I, AR R AR IS, BEAZAES5 I =S 2Kl TR
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10.

S RN ZE DU 2 AR AR KR 73 2R3t o LURRAR IR AT 25 IX = AN r AR I Pk B 1R
WA EAF AR ARAE ] T AR ORI A, AR ST R T BE S AN ?

O [r] XA strong #1 powerful FIRIA] (S0 e A1 chip Al sales 456 ). WELLREE
LRI A KT A2y, PRIAE S ] I A

RS URAT A 73 A I B 573 BCARAE, A RS 719 B R 308 5. AR, W RAT 42
e AR L SCHY, — SR AT 41 ) BE B SEAHIE . B0 ynQuestion X EAT A B
B —A yanswer [FIZ AN L — A EARK 1 . FIHIX—Fisg, #@ar—ANELLT

OIS, REAT A INFRAS . — g P FE LR AE ] RE AT FH IV . 25 WA 6-5 Fia] Ttk bR
AL RAF AR, SRAG—LEAE

O IJRAAEAE A SCA )R e rpo AR AT TR, U AE —AN SO B )0 T Hvl A
FEAT A BATRAUIFR 7S L o SR, AR Z AR A L, —SSAE SR v 1 e ]
A BEACEAN S I BRAT N b o — i vk A ] — A, ek Tz
[ AN AEEH] WordNet 1] i, DI AS 24 (1) F S8 VIR SCR 70 2488, ARG —A

SRR LA FRIRAAE A2 B B DL B AE I s i R B3]

@ PP [ F M} 2 2 413 A 1) R U B A R SR A TR o TFORLEE TR BRSS9 4 i 5 0 PP
Attachment % %

>>> from nltk.corpus import ppattach

>>> ppattach.attachments(‘training')

[PPAttachment(sent="0', verb='join', nounl='board',

prep='as', noun2='director', attachment="V'),
PPAttachment(sent='1", verb="is', nounl='chairman’,

prep="of , noun2='"N.V.", attachment="N'"),
o)

>>> inst = ppattach.attachments(‘training')[1]

>>> (inst.nounl, inst.prep, inst.noun2)

(‘chairman', 'of', 'N.V.')

1 inst.attachment 4y N ¥ HE— 541«

>>> nattach = [inst for inst in ppattach.attachments('training')

if inst.attachment == 'N']

A8 I IE TV ERL R, N7 AN 3 2R, Sl T MR 2 1] i FH R RE 0 4 5 1R 44 1]

Billn: 2552 44975 team A researchers, 73S aENAZ TGN H A iA] of. HEZ 1 H] PP
B VERLEERIAS B, 24 http//www.nltk.org/howto I [ iEKHZE HOWTO,
O BB URA H BN E R — M B HOCHIE, AR O A T —MHE— iR e SR 1)
W, #hn: the book, HZAYUEEA M &IH 2 EH in 88 on, #I40: the boo
k is in the cupboard XJ the book is on the shelf. it A7 ki BIEHE , i 5 2L I FE
PRITIZA o). S8 R T )1

(13) a. in the car versus on the train

b. in town versus on campus
c. in the picture versus on the screen
d. in Macbeth versus on Letterman
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FLE AXEEDER

XEFAEATE R 1L, AR AT e NIEE R SR T LU IR AL B4R
W E SO RN, JIF HS HARE. SR, B RE S I PR 1) IX eSO P 4
SARR NAE. NLP H AT H AR5 R IR % 28 A BE AN SZ BRI ¥ SCA 37 T H
(K L. WERFATAZ IR BATHORG AL R R “SEHRR” I IREES, il “A
Al Bt T AL B et A nm R M7 b, BATSREIAS R . AR H )2 2
[ 1 471 i L

L FATIfTREM R — D REE, WARGTHIL SR SR E A dfs

2. AAMBEERRAE R T IR UM AN SR TP IR A SRR OC R 2

3.0 WRSETERHE G AR A, BATI AL A RN AP AL FAT T 2

i b, TR e B R BRI i 44 SR U

71 ER1ER

ERAMRSH TBIR” M RN A EERE L GHAEIR: SRR i
MR S5 o 1. FRATRTREXS 2 w) R i 2 7] (K OC RBOG R 4558 — D Aw], A
HREM I E CMOL ST AL E: fOdk, SRR, TATSAUIIMRLE 2wl /R AL E A 55
R BATHI B L R TE I, R 7.1 H B, IS AR5 2 ] R AR fif 5 1

K 71 L EE

DIk AR AT
Omnicom New York
DDB Needham New York
Kaplan Thaler Group New York
BBDO South Atlanta
Georgia-Pacific Atlanta

G R IX AN BB WA A — > T4 (entity, relation, entity) 85K A7 fifi £E Python 7, 4
XA “WPEC BNV ARG 22 KA 2 7 AR

>>> print [org for (el, rel, €2) if rel=="IN' and e2=='Atlanta']

['BBDO South', 'Georgia-Pacific']

R FATZARM A P IRAT A AR S F05 ml EEBORRIG T o =S85 1 8 B ok
H nltk.corpus.ieer, fileid 2 NYT19980315.0085).

(1) The fourth Wells account moving to another agency is the packaged paper-

products division of Georgia-Pacific Corp., which arrived at Wells only last fall.

Like Hertz and the History Channel, it is also leaving for an Omnicom-owned

agency, the BBDO South unit of BBDO Worldwide. BBDO South in Atlanta,

which handles corporate advertising for Georgia-Pacific, will assume additional

duties for brands like Angel Soft toilet tissue and Sparkle paper towels, said

Ken Haldin, a spokesman for Georgia-Pacific in Atlanta.

WERARIE B T (1D, AR B 1 ) BT 5 145 o AHBATI T RELE — B B A 2L
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fiR()iR N85 %&['BBDO South', 'Georgia-Pacific' ] F & & ? X ke — NS 2
PESs. SR TIAME, (1) AUEESHR LA E AL

XA [ IR T VR 2 N R R L O3 10 %), fEX—=, 3&
MERIASF R TTE, S0 A BT PR R AR SCA AR AR A5 B, e d1ZURI R
KR ARAEHCTE (D IR EERIZX AN, A TE ok B RE S X
(RGBT 4 4 3 7-1 IS . AR5, FIHISERK I 25 TR, 41 SQL. iXF M
SCARIREUE S5 00 o As BB

BRI VFZ N, AR ae. RiBOGR. BT TR, ERIR R H
TSR o A ETAIT ST AN A AU SR H R SR R Z R A B Rl 2
TEAE) 5 R 27 AU o

(EISS e

] 7-1 R T AN IS BRSSPI TR 2 3 BRI 5 i it it iy
JUAMFRFEACSCRS: 256, A1) T4 B SOk 1 A SO A A B ), P4 2
AYTHE A i B Rk, AN TR MERRE, 76 F b A SRl o
I AR A 2. A, R T AR E ORI RS0 B, TR
{6 SRR 2 S A AR [ S 0 T R R

rana’ Tl [JLJ'_-'L.“(._I'JL'(' SEMences

{strirg) | (Nst of fsts of tuples)

entity
recognition

sentence
segmentation
e

chunked sentences
[list of trees)

sentences
[list of strings)

r

L
| tokenization
prore e =

tokenized sentences
{lisr o lisrs of steings)

relation
recognition

relations
part of speech {list of tuples)
tagging

K 7-1. ARSI ARG T 5 B K L 554 o 12 58 48 LL— 1 SCRTH S 4t SEARAE R HA A,
Hi(entity, relation, entity) cZlf)—MEZRIE A fiit . PIa1: BRI Georgia
-Pacific 2Tl 7 F Atlanta, & 0] 57 4([ORG: 'Georgia-Pacific'] 'in' [LOC: 'Atla
nta'l]).
LEPATHT I = IUESS, FRATAT L SC— e B, (] SRR NLTK TP ERA R A 77331
@, JriadE @ MR PR AR O
>>> def ie_preprocess(document):
sentences = nltk.sent tokenize(document) ©
sentences = [nltk.word_tokenize(sent) for sent in sentences] @

sentences = [nltk.pos_tag(sent) for sent in sentences] @

r THICERAE] TR BB R import nitk, re, pprint JFAAE B A & 16 Ek
s
"..‘-T‘I il a %5‘5)_\?0

e
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PR, dn & SRR, FRATT o EIRIAR: v] B AL R — AN R OC RS SR
IX LR e XM 44 0m] 1, B0 the knights who say "ni" B & 41 4 FK 40 Monty Python.
TE— SR 55, (RIS 2% REAN WA 10 44 1] 5l 4% Rl et 2 IR, 4 every student BY cats, 1X4%
A5 5 E NP FUE 9 44 R —FE 7 3R 7R ek

B, FEREMOCRNS, BATIE RN SCA A BLAE BT 9 S AAon) 2 [l (R R R e =, IRl
XL O S SR TR R R

7.2 5k

A K T2 AR U A B AR Z 438 (chunking), 73 FIRIbRAE K 7-2 Rt 26717
FEFH o ANKE S 7mim] SR A RAIPERRTE , KHE s B M 2O 1) 73 Bk o REANIXRR R A Y
fil—RBR (chunk). W55 ] NS A F4F, X POl W IS PERR T IR T4 RIFER 50
—FE, B S SCAS R R BEANRE T

Wielllllslawllff[t hlel[[yle[1 1/o/w]||/dolg
PRP VBED DT 1] NN

NP NP

] 7-2. Gl bR iR R T ) 53 2 5 b
FEARATH, AP BRI Z R 7B, DL SRR /R TFaR « FeAT TPRA 21 1E
i RN N-gram (17772438, il CONLL-2000 23 BBl 2 TF & RIVEAL 0 B g o oA TG AE 7.
5 1F 7.6 15 B Fll iy 44 SEAAR TR AIOC R HHEI S5

Z TR R

AT ot BB FEESBR, o NP-p3t (NP-chunking), 7E7 LA T4
R . e X LR 2 (R AR SO, L g NP-BRT 7 Al

(2) [ The/DT market/NN ] for/IN [ system-management/NN software/NN | for/

IN [ Digital/NNP ] [ ’ s/POS hardware/NN ] is/VBZ fragmented/JJ enough/RB

that/IN [ a/DT giant/NN ] such/JJ as/IN [ Computer/NNP Associates/NNPS ]

should/MD do/VB well/RB there/RB ./.

IEWPATT LU B, NP-PAEATIE e i) 2 3 BB 1 /N Bre il : the market for s
ystem-management software for Digital's hardware »&— NI 210 TE (B MREN S
FRTED, & A AN ) NP-B the market. X2 5 IS HLZ — & NP-Bggl 2 LA
A A NP-Heo PRI, B — 44 3] B o] o 1) R 8 B AR AN R FE AE AT Y/ NP-BR Y,
ES PSR NP1 SRS S ) RNt SE AR TP TR

NP-Z3 YA B e SRR 2 — T AR it . R AETRATIE B R G b AT 1] M b
HRIEIHLL — o FATLEG] 7-1 T —A> C bR 1 MR R AR s X A Tk o T e —1
NP-B, FRATRE 56 8 LM ERFEER, WA I G oy e ZEARB, Jqi TR Al — AN = )
PR U 2 SC— MR L @ XA Bt —A> NP-He i — Ml B R BRE i8] (DT)
Je R AT EH B (31D 52— D40 (NN AR ki, JAe)d 17
—ANRG TR, WARATHBI @, S5 —BRB, RATA] L O AT oR@ .

By 7-1. — G T IE L ZCHT NP 7 s BB 7o
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>>> gentence = [("the", "DT"), ("little", "JJ"), ("yellow", "JI"), @
... ("dog", "NN"), ("barked", "VBD"), ("at", "IN"), ("the", "DT"), ("cat", "NN")]
>>> orammar = "NP: {<DT>?<JJ>*<NN>}" &
>>> ¢p = nltk.RegexpParser(grammar) &
>>> result = cp.parse(sentence) @
>>> print result ®
(S
(NP the/DT little/JJ yellow/JJ dog/NN)
barked/VBD
at/IN
(NP the/DT cat/NN))
>>> result.draw() ©

5
fﬂm
NP VBD IN NP

7 N N AN
DT JJ J) NN baked at DT NN

the little yellow dog the cat

L INTER: S

R I R AR TR K A Cbsi (] ()7 81 — S bric s — AN
IFE SRR A MERRAC RS, I <DT>?<31>*<NN> . ARic R T E Mk St (3.
471, BAE, BETHERA (R/REHR) K4 ki

another/DT sharp/JJ dive/NN

trade/NN figures/NNS

any/DT new/JJ policy/NN measures/NNS

earlier/JJR stages/NNS

Panamanian/JJ dictator/NN Manuel/NNP Noriega/NNP

FRATTAT LU F AR S st 1) E3R 28— ANl A OR VL it IX 8 44 1) R 1, an<DT>?<33.%*
S*¥<NN*>+ o RHEATAT LA ATk PR E 1 T3k, o T B AN B M AT R T2
] CELFGSARXS T2, 40 earlier/JIR), J& HIER —AN R AMEAT Y [ 44 1l AR RT3 81 23
Peo SR, RS Dy He B VF 2 AN B3 1) 5E S R 451

his/PRP$ Mansion/NNP House/NNP speech/NN

the/DT price/NN cutting/ VBG

3/CD %/NN to/TO 4/CD %/NN

more/JJR than/IN 10/CD %/NN

the/DT fastest/JJS developing/VBG trends/NNS

's/POS skill/NN

rJ | BRBMRSR: S FR O X e =45 . ] EE ST nitk.app.chunkpa
‘ﬁuJ rserO)IMR e AT A e T 2R 35 B 5 RF 4k 22 58 B AR R bR ic A o
LIS
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FIE MR AR

TR F) A E AT I Ei ), RegexpParser 73 Hids L— AN BT b IR 43 B )
TGS A TG o B IR N ] 2> SR, AR OSBRI AR T, IR (Rl A o

1 7-2 S T A1 2 ASHEI L RS ] B A RS o 38— 20 DU DG IE — AN Pk A PR 1]
ST ARAAT], EAWSATER W, RGN 5 LA A A
e JATEE LT —AIAT RO, FFAERTIA LIsfT XN REE@.

B 7-2. [ 5K 4 ] i i 2 R
grammar = """

NP: {<DT[PP\$>?<JJ>*<NN>} # chunk determiner/possessive, adjectives and nouns
{<NNP>+} # chunk sequences of proper nouns
cp = nltk.RegexpParser(grammar)
sentence = [("Rapunzel", "NNP"), ("let", "VBD"), ("down", "RP"), ®
("her", "PP$"), ("long", "JI"), ("golden", "JJ"), ("hair", "NN")]

>>> print cp.parse(sentence) @

(S
(NP Rapunzel/NNP)
let/VBD
down/RP
(NP her/PPS$ long/JJ golden/JJ hair/NN))
& u
[ SRS RIENFRE P MR R TR, DA e SURF\SRILC PP$ i .
i
[0

LIS

IRV B RS, A VLEOCS G Bl AR IATN ] — AN ULy A3
1R 4 ) SCAS (R RO 38— A = AN R 44 1 O STAS, - U BT A 44 TR 2 B

>>> nouns = [("money", "NN"), ("market", "NN"), ("fund", "NN")]

>>> grammar = "NP: {<NN><NN>} # Chunk two consecutive nouns"

>>> cp = nltk.RegexpParser(grammar)

>>> print cp.parse(nouns)

(S (NP money/NN market/NN) fund/NN)

— HIRAT 1G5 T money market, AT CEIHER T LV fund BB & E— AN Heb G 1
NI XA AT LARE S, A RSN SE AR OB, dm: NP: {<NN>+3}.

T RATCG AP T AR . R AR . YA LR,
‘ fc’f I B RE E AR D SR L 1K B A KRR
=

BRRICKTERIEE

FE 5.2 7, ATE B T FATIT AL AR R TE R R HR UL C A4 A IR PEAR L P4
MR o FRATRT LU 7 Dl S D I AL RE (0 AR, RARG R
>>> ¢p = nltk.RegexpParser('CHUNK: {<V.*> <TO> <V.*>}")

>>> brown = nltk.corpus.brown
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>>> for sent in brown.tagged sents():
tree = cp.parse(sent)
for subtree in tree.subtrees():
if subtree.node == 'CHUNK': print subtree

(CHUNK combined/VBN to/TO achieve/VB)
(CHUNK continue/VB to/TO place/VB)
(CHUNK serve/VB to/TO protect/VB)
(CHUNK wanted/VBD to/TO wait/VB)
(CHUNK allowed/VBN to/TO place/VB)
(CHUNK expected/ VBN to/TO become/VB)

(CHUNK seems/VBZ to/TO overtake/VB)
(CHUNK want/VB to/TO buy/VB)

= RIURR: 44 LTI T H4 A 3 find_chunks()P, Bl—/4#1"CHUN
ay | K<V <TO> VSIS R S AL AR

o IR LA, YA ECE 2 S 441 ET'NOUNS i { <N.*>{4,}}

JUIE: 3t}

A I 5E CRATA AR ER AT A LEAUE 5 o AT LI AHEAE — KPP B — ARl
FErslsE L -SEBR. 75 FIf®lr, barked/VBD at/IN & —AN4EH:

[ the/DT little/JJ yellow/JJ dog/NN ] barked/VBD at/IN [ the/DT cat/NN ]

NGB N — R LB — AR AT R I RE . A BTG bR A5 7 91 BT 5 — BBk,
I AIX—HERWE D% W RFR AR A AR S (0], KSR AT e LBk, (2 LART AT
—NHREHLTT B R PN IR PR AR R, IR EERR IO LR, B NV, R
7-2 s TR =Rl AT REME
B 7-2 AN A BRI N T ] e

AR e [a] P
LT [a/DT little/JJ dog/NN] [a/DT little/JJ dog/NN] [a/DT little/JJ dog/NN]
ERAE Chink “DT JJ NN” Chink “JJ” Chink “NN”
B }DT JJ NN{ HIH JNN{
Fr a/DT little/JJ dog/NN [a/DT] little/JJ [dog/NN]  [a/DT little/JJ] dog/NN

] 7-3 H, A PREEAN T FAE N — AN, ARG 45 ) I
B 7-3. [ HE R I4EAS

grammar = """

NP:
{<#>+} # Chunk everything
}<VBDJ|IN>+{ # Chink sequences of VBD and IN

mnn

sentence = [("the", "DT"), ("little", "JJ"), ("yellow", "JJ"),
(lldog", "NN"), (Ilbarked", VIVBDH), ("at”, IIIN")’ ("the", "DT")’ ("Cﬁt", "NN")]
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cp = nltk.RegexpParser(grammar)
>>> print cp.parse(sentence)
(S
(NP the/DT little/JJ yellow/JJ dog/NN)
barked/VBD
at/IN
(NP the/DT cat/NN))

PHRR: e 5W

VENAREFI M Z AN R APIRAS (B 8 ), SRghityml LAd A brad sl R Ko . A i
JZ R E TIOB BB (XA R, BRI S ANRERR I bR 2 —hiid, T G
nside, Wik, O (outside, #MH) T B (begin, JFiH). —MARIRFFHARA N B, WRER
HE DRI . LA BIFRIRFE ISR A T o P HAR AR IRFF B brid A O .« B A
I ARIC IR 548, 41 B-NP, I-NP. 44K, WAL EHR ¢ HIAE MO bR IART 1281,
P LA e I bRyE 4 O o XN T EHIH WKl 7 — 3 iR

Wiellllsaw[[llthellyellowl]|dolg

PRP VBD DT 1] NN
B-NP 0 B-NP I-NP I-NP

K 7-3. D& IR ICER IRTT

0B #3ic A ST R on e i R e T 20, FRATTUORAE T IX A 20 Tt &l 7-3
R £ B G e R A — AN ST Y

We PRP B-NP

saw VBD O

the DT B-NP

little JJ I-NP

yellow JJ I-NP

dog NN I-NP

FEMER R, BEAARRRT 47, e RIaEbRC S Pbmd il . R AV TR R
AR, HERAES. EWIATETmHTE 2, St gi b UE I &R . XA
TALEEIAE N — AR 7] DL B . — M5 &l 7-4 s

Wielllsaw[[{[t/hiell]['yle/ll1 1ofw/[|do g
PRP VBD DT 1) NN
NP NP

5

K 7-4. REGTFIRIZE R o
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re ) ONLTK R NI R, R B 5 10B 14 2 T 4 17 1%,

7.3 FEFMTEMEDRE

BUAEARIS 2y BRI IAT T 28 T, BB DFBAT R AT VP0G 2> e o AEEH —HF,
XA E A EIE R CARE R R . AT TR T4 10B A% UHAH s NLTK B OHLE], 9%
Ja AR CL o BRIKITE AR ZE AT A5 AN SR AR _EAOXAS o FATIHEE B 2 — A B as Al
X ANERHE R TEST 70, A S — S8R IR ah U AR NP Seo AT AT RE T4
JEE— A BLE B iV

RE 10B X5 CoNLL2000 433k 55k} B2

fi 1] corpora fidk, FATTAT BUINE CARTER) (CHRBTHR) SCA, AR5 10B #F%
. XA TERESLAL RS NP, VP RIPP. [EWHRAMICEHERIN, GNP EHZ
17375, R Pros:

he PRP B-NP

accepted VBD B-VP

the DT B-NP

position NN I-NP

¥tk 8 chunk.conlistr2tree() X2 AT AT R B — MRS IEAh, &R
ATEFEAT ) = AP REAT 74, XTI NP e
>>> text = "
... he PRP B-NP
... accepted VBD B-VP
... the DT B-NP
... position NN I-NP
... of IN B-PP
... vice NN B-NP
... chairman NN I-NP
... of IN B-PP
... Carlyle NNP B-NP
... Group NNP I-NP
s, O
....a DT B-NP
... merchant NN I-NP
... banking NN I-NP
... concern NN [-NP
.0

m

>>> nltk.chunk.conllstr2tree(text, chunk types=['NP']).draw()
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o ——
NP VBD NP IN NP L] NP , NP

I ™~ ™~ N | —

PRP acceped DT MM of MM NN of NWP  NNP , DT WM HN N
I I I | | | I I I I I

he the  pasitian wite  chairman Calyle Group  a mewhant  banking  concem
FATAT LA NLTK H) corpus FEy i) BOR B S0 304 . CoNLL2000 73 Heifi bl
AL 27 J3l ) CHRAET HARSTAY, 432k “INZR” <R PGy, ARvE A i bR i A
I0B # A 0Hebrid . FATTA LUE ] nitk.corpus.conll2000 5 X S8 ¥dfs . R & — ANk
IGERHZER) “IIZR” H20 ) 100 AN 5 HI) 5
>>> from nltk.corpus import conll2000
>>> print conll2000.chunked sents('train.txt')[99]
(S
(PP Over/IN)
(NP a/DT cup/NN)
(PP of/IN)
(NP coffee/NN)
/s
(NP Mr./NNP Stone/NNP)
(VP told/VBD)
(NP his/PRP$ story/NN)
A2
IEWRFE 2K, CoNLL2000 7 S Bl EE & =l NP B, HAICEFER T V
P HL4 has already delivered; PP Htlll because of. K AILAETRATIAE— BRI & NP B, IR
fiT] LI H] chunk types S8 F e A11:
>>> print conll2000.chunked sents('train.txt', chunk types=["NP'])[99]
(S
Over/IN
(NP a/DT cup/NN)
of/IN
(NP coffee/NN)
/s
(NP Mr/NNP Stone/NNP)
told/VBD
(NP his/PRP$ story/NN)
A2

o B PPAL R

IAE, AT LAVG ) —AN O Beikl, nl ARG B2t o FRATTTT U6 4 BT (1) AN Q1 A 1A
Hefry e B8 cp 837 — AN FEUE (baseline):

>>> from nltk.corpus import conll2000

>>> cp = nltk.RegexpParser("")
>>> test_sents = conll2000.chunked sents('test.txt', chunk types=['NP'])
>>> print cp.evaluate(test sents)
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ChunkParse score:
IOB Accuracy: 43.4%

Precision: 0.0%
Recall: 0.0%
F-Measure: 0.0%

I0B Fric ERf TR W =70 2 — Kb O, BIBCAH £E NP Herp, AR, 13k
MIRIBRIE BB R EUEMTE, FORE . A M F-JER % . AR BAT 20— DI
AR U Py, B4 A4 RAEARIC IR IE - BF (1 CD DT ALID FFRAIbRIC

>>> grammar = r"NP: {<[CDJNP].*>+}"

>>> ¢p = nltk.RegexpParser(grammar)

>>> print cp.evaluate(test sents)

ChunkParse score:

I0B Accuracy: 87.7%

Precision: 70.6%
Recall: 67.8%
F-Measure: 69.2%

EIRE B, AP BIAH U A 2R o HE, FRATAT BUR B8 2 B 9k 5 1) 7 72
R, AR BLIRAME NGB R R AN R VARl B T e bR id (I O B B). it
AL, FATAT UL unigram FRIERS (5.4 99 @AM (HAE S E R 1
AER R PEARIS, TR g 8 B AR PERR T, 2l e IR I EbRid .

e 7-4 , FedilE X T UnigramChunker 2%, 1#J1] unigram bRy 2845 0 7 InEebric.
AN R/ AR0S U2 SR AE NLTK ) ChunkParserT 4 8 1) 43 Bop 2 s Fig A X
PRVESHE I TOB R Z MGG e, Rg LTI Tk — Mo, H3f1dsr
—ANFHK UnigramChunker ;. —A parse 7@, HIkR& By 140,

% 7-4. {f FH unigram bRyE &0 4 1 RS 3 B

class UnigramChunker(nltk. ChunkParser]):

def init (self, train_sents): @
train_data = [[(t,c) for w,t,c in nltk.chunk.tree2conlltags(sent)]
for sent in train_sents]
self.tagger = nltk.UnigramTagger(train_data) @
def parse(self, sentence): @
pos_tags = [pos for (word,pos) in sentence]
tagged pos_tags = self.tagger.tag(pos_tags)
chunktags = [chunktag for (pos, chunktag) in tagged pos tags]
conlltags = [(word, pos, chunktag) for ((word,pos),chunktag)
in zip(sentence, chunktags)]
return nltk.chunk.conlitags2tree(conlltags)

oy R B O FF ZN by 19— MEER, ORI ROTE A & S I il e e o
HINGbr 2R, i tree2conlltags W &FAN b 3 — AN, Arid, He=Jo4l s
XKoo ARG FHEA T N 2R BRI 25— unigram FriF 4%, FHAEGECE self.tagger fE L5
e

parse JJiE@H— A CARE R A AR LRI, DOMIR AR BUAMERRIE TG« AR5
FHAE R o B PN 0 bRy E 28 self.tagger, AialPEFRICHRTE I0B Hebric. Rk, #EH
Pbrid, HIRAA4E, 5=k conlitags. ffm, 1] conllitags2tree ¥4 45 4 sl — >k
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e

IMAEFATTA T UnigramChunker, A EUEH CoNLL2000 73 BBkt Zhe, IFiliak

TP RE

>>> test sents = conll2000.chunked sents('test.txt', chunk types=['NP'])
>>> train_sents = conll2000.chunked sents('train.txt', chunk types=['NP'])

>>> unigram_chunker = UnigramChunker(train_sents)
>>> print unigram_chunker.evaluate(test_sents)
ChunkParse score:

I0OB Accuracy: 92.9%

Precision: 79.9%
Recall: 86.8%
F-Measure: 83.2%

XA PEAT YA, IR BHAAF 5 83% 735y, 1hIRAT1KRE —F#id £ unigra

m ARSI AR g RN R LR YRR IS, B T A A

>>> postags = sorted(set(pos for sent in train_sents

for (word,pos) in sent.leaves()))

>>> print unigram_chunker.tagger.tag(postags)

[(V#l, VB_NPV)’ (V$l’ IB_NPV)’ (VIIVH’ UOV)’ (I(I’ VOI), (I)l’ VOI)’

(,,'0), (,'0Y, (4, '0Y), (CC, '0Y), (CD', 'T-NPY),

(DT, 'BNP), (EX, 'B-NP), (FW', 'I-NP), (IN', 'O),

(1, 'TNP"), (IR, 'B-NP'), (IS, 'INP'), (‘MD), 'O,

(NN, 'I-NP'), (NNP', 'I-NP'), ('NNPS', 'INP'), ('NNS/, 'I-NP'),
(‘PDT', 'B-NP'), (POS', 'B-NP'), (PRP', 'B-NP'), (‘'PRP$', 'B-NP'),
(RB, '0), (RBR', '0'), (RBS', 'B-NP), ('RP!, 'O, ('SYM, '0),
('TO', '0), ('UH', '0"), (VB! '0"), ('VBD', '0'), (VBG', 'O,
('VBN', '0), ('VBP', '0'), ('VBZ, '0'), (WDT, 'B-NP'),

(‘'WP', 'B-NP'), (WPS$,, 'B-NP"), (WRB, '0), (", '09]

B OARIN L EAR fiAT 5 B NP BRAN, BR TR AT S #M$. e AR E
i (DT MPrAH (PRP$ A WP$) HIL{E NP Bk, M4 w2824 (NN, NNP, NNPS,

NNS) K2 HHLAE NP KA .

FENL T > unigram Z3Hegy, RE S —A bigram ZrERES: FA] TR E AR R 4
Froh BigramChunker, & 7-4 147 @#4iE—A4> BigramTagger ifii A~ & UnigramTag

ger. WA R B RS I BEmS 55 T unigram 43 B #s:
>>> bigram_chunker = BigramChunker(train_sents)
>>> print bigram_chunker.evaluate(test _sents)
ChunkParse score:

IOB Accuracy: 93.3%

Precision: 82.3%
Recall: 86.8%
F-Measure: 84.5%

VIGET 71 RBHI AR

o AT IE WK 2R 4y PREIE A2 n-gram 3B, PRoE G AT A Poe 0L T bR
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e SR, A IAPEARICA L LU E — )3 N 73 e Biltn: 2% 58 T i i) i A i) «
(3) a. Joey/NN sold/VBD the/DT farmer/NN rice/NN ./.
b. Nick/NN broke/VBD my/DT computer/NN monitor/NN ./.
XA B AR IE AR [, AH AT ARl 7R —4Urh, the farmer F rice #f5/2 FRLAH
I, TAEEE —ANA) O AHR )55, the computer monitor, &ML, WAR, 4
R A I KBRS TH 7 B B, FRATTH 2248 T 1] 6y ) 2545 ISR byt P ARG O Ab 78
AL 5] 1 B B VR A 2R T RAS ARE A0 A1) 7 0 e e b1
I n-gram 73 Heds, XAEET 72K 1070 BLas S0 IC TOB ARidgs ) 1P i, AR5 KX Lt
PRICEAH Peo X TR T R AR AR as A S, TRAT PR ] S JRATTHE 6.1 W A PEARVE 4%
HATRI ) TTVE o
FET 0 FAR 0 NP p JLs (R AR gl 7-5 P SN H—PROJLTH
# 6-5 1 ConsecutivePosTagger ZEAH R . A I A2 & — AN A R R AR S X
7%@, fi /] MaxentClassifier ifj A& NaiveBayesClassifier®; & ~ /N R@FEA L IEbniE
SR ks, FER APt YIZRIIR], X5 AW I ZRiERL b b 2]
bRl FA; 7E parse() 7iET, ER bR SR ALK AR L R A 0] AN R
0] 7-5. AETIELE 7 R ad 2 vl i 185 77 e
class ConsecutiveNPChunkTagger(nltk. Taggerl): @
def  init (self, train sents):
train_set = []
for tagged sent in train_sents:
untagged sent = nltk.tag.untag(tagged sent)
history = []
for i, (word, tag) in enumerate(tagged sent):
featureset = npchunk_features(untagged sent, i, history) @
train_set.append( (featureset, tag) )
history.append(tag)
self.classifier = nltk.MaxentClassifier.train( ®
train_set, algorithm="megam’, trace=0)
def tag(self, sentence):
history = []
for i, word in enumerate(sentence):
featureset = npchunk_features(sentence, i, history)
tag = self.classifier.classify(featureset)
history.append(tag)
return zip(sentence, history)
class ConsecutiveNPChunker(nltk. ChunkParserl): @
def  init_ (self, train_sents):
tagged sents = [[((w,t),c) for (w,t,c) in
nltk.chunk.tree2conlltags(sent)]
for sent in train_sents]
self.tagger = ConsecutiveNPChunkTagger(tagged sents)
def parse(self, sentence):
tagged sents = self.tagger.tag(sentence)
conlitags = [(w,tc) for ((w,¢),c) in tagged sents]
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return nltk.chunk.conlltags2tree(conlltags)

BT Ok ME 7 ELH S (R RIS . O, TAE AN RIS IS,
SURSRME T A H R IR IR e AR o A0 FURPESR IS s FRATTI AR T3 S8 1) 70 BRI
PEfELS unigram 43 B2 AEH S

>>> def npchunk features(sentence, i, history):

word, pos = sentence][i]
return {"pos": pos}

>>> chunker = ConsecutiveNPChunker(train_sents)

>>> print chunker.evaluate(test sents)

ChunkParse score:

IOB Accuracy: 92.9%

Precision: 79.9%
Recall: 86.7%
F-Measure: 83.2%

T T T LLES I — AR 1] AR PEAR D o SN AL S VF 73 S AR UAH QB bR
WA AR, ™ A2 1 70 Beds 15 bigram 7 Heds AR H#600.
>>> def npchunk features(sentence, i, history):
word, pos = sentence][i]
if i ==0:
prevword, prevpos = "<START>", "<START>"
else:
prevword, prevpos = sentence[i-1]
return {"pos": pos, "prevpos": prevpos}
>>> chunker = ConsecutiveNPChunker(train_sents)
>>> print chunker.evaluate(test sents)
ChunkParse score:
IOB Accuracy: 93.6%

Precision: 81.9%
Recall: 87.1%
F-Measure: 84.4%

N, AT I A I AR, PR R FRA BRI A 1 R P A R S B
AR e TAVRBUX AL S b i T 0 RS IITERE, KA 15 A 170 il R OB R SR
I KZ110%).

>>> def npchunk features(sentence, i, history):

word, pos = sentence][i]
if i ==0:
prevword, prevpos = "<START>", "<START>"
else:
prevword, prevpos = sentence[i-1]
return {"pos™ pos, "word": word, "prevpos": prevpos}

>>> chunker = ConsecutiveNPChunker(train_sents)

>>> print chunker.evaluate(test sents)

ChunkParse score:

I0OB Accuracy: 94.2%
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Precision: 83.4%
Recall: 88.6%
F-Measure: 85.9%

Bea, ATz 2 R IR RS FEAFE SR IS, B TUBCRAE®. B DI
R ZRIESIHFIE® . i) —MFIE, #FRA tags-since-dt, Gl NF4&5H, i
T 5 B PR 1] RASKAE 21 ) T AT 1] 1 FR I o

>>> def npchunk features(sentence, i, history):

word, pos = sentence][i]
if i ==
prevword, prevpos = "<START>", "<START>"
else:
prevword, prevpos = sentence[i-1]
if i == len(sentence)-1:
nextword, nextpos = "<END>", "<END>"
else:
nextword, nextpos = sentence[it1]
return {"pos™: pos,
"word": word,
"prevpos": prevpos,
"nextpos": nextpos,
"prevpos+pos": "%s+%s" % (prevpos, pos),
"pos+nextpos™: "%s+%s" % (pos, nextpos),
"tags-since-dt": tags since dt(sentence, i)}

>>> def tags since dt(sentence, i):

tags = set()
for word, pos in sentencel[:i]:
if pos == 'DT"
tags = set()
else:

tags.add(pos)
return '+'.join(sorted(tags))
>>> chunker = ConsecutiveNPChunker(train_sents)
>>> print chunker.evaluate(test sents)
ChunkParse score:
I0OB Accuracy: 95.9%

Precision: 88.3%
Recall: 90.7%
F-Measure: 89.5%
o =
s BAMRSR: 22l EHE RIS K B npchunk_features AN [E (R, B
WA, BRGS0 NP A H A
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7.4 ES 5 PrYE)T

HRBR T REBF R IR E S

BIHAT R I, FRATRIIGE A — BHIR AR o DR bR RST A R 7E 41 NP XA )k

WATNMERAE . R, HFFEIE— AN E B R 2 G B, T DU AT BR
m& G o A 7-6 JE AR E AR RIS B R TR A AR IR — AN DY R TE VLA
AT LR BN EIR B 5 22 0 4 [ S5H4

v 7-6. — o Heds, LPENP, PP, VP IS,

nn

grammar = r

NP: {<DTJJ|NN.*>+} # Chunk sequences of DT, JJ, NN
PP: {<IN><NP>} # Chunk prepositions followed by NP
VP: {<VB.*><NP|PP|CLAUSE>+$} # Chunk verbs and their arguments
CLAUSE: {<NP><VP>} # Chunk NP, VP

nmn

cp = nltk.RegexpParser(grammar)
sentence = [("Mary", "NN"), ("saw", "VBD"), ("the", "DT"), ("cat", "NN"),
("sit", "VB"), ("on", "IN"), ("the", "DT"), ("mat", "NN")]
>>> print cp.parse(sentence)
(S
(NP Mary/NN)
saw/VBD
(CLAUSE
(NP the/DT cat/NN)
(VP sit/VB (PP on/IN (NP the/DT mat/NN)))))
AEWE, X AT saw A VP B ARSI . 934 PR 2 P N H
MR ER A I, AERATE RSB A ER, BRI OTTHGH) VP B,
>>> gentence = [("John", "NNP"), ("thinks", "VBZ"), ("Mary", "NN"),
("saw", "VBD"), ("the", "DT"), ("cat", "NN"), ("sit", "VB"),
on", "IN"), ("the", "DT"), ("mat", "NN")]
>>> print cp.parse(sentence)
(S
(NP John/NNP)
thinks/VBZ
(NP Mary/NN)
saw/VBD @
(CLAUSE
(NP the/DT cat/NN)
(VP sit/VB (PP on/IN (NP the/DT mat/NN)))))
XL R TS St s AR AR AE S B EIA . Sl rA N2 e, R
Fio TATRI— AR R EE N 24 loop Fi 8 X AR NG IR 1 X EL -
>>> cp = nltk.RegexpParser(grammar, loop=2)

>>> print cp.parse(sentence)
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(S
(NP John/NNP)
thinks/VBZ
(CLAUSE
(NP Mary/NN)
(VP
saw/VBD
(CLAUSE
(NP the/DT cat/NN)
(VP sit/VB (PP on/IN (NP the/DT mat/NN)))))))

. AL R TATRE VRS2 M o ARTT, G IR X R I e A2 I e
‘ﬁ; (¥, B RO ERE AT RO A i b (LSS 8 B 7hh, Gkl e

S R SRR ORI R0, e BT ARSI

w

P R IR R AR BRI vl — A AR BIA AN R T
T — BRI 5 (PR AT IR R IS 2 S 1)

chased  the  rabbit

TATHF B R LT b5 A0 R: Biltn: S & VP AR [k VP & S H— 8%
F.o Sb4h, T NP RIVP DY S MBAE T, el R . AR, B
SCAKE A

(S

(NP Alice)
(VP
(V chased)
(NP
(Det the)
(N rabbit))))

SARPATTRE AR SR TR, A8 ] LURI R G b A AT [ g BB 5 TR U 21 B 2 TR
) CABSER . REgD. RO, Ay sEA— 2 2R PR,

FENLTK 1, FRATEIE T — BRI, k45— AN i AR M — N % 7R

>>> treel = nltk.Tree('"NP', ['Alice'])

>>> print treel

(NP Alice)

>>> tree2 = nltk. Tree('NP', ['the', 'rabbit'])
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>>> print tree2

(NP the rabbit)

AR LURFIZ BEANWT 5 I SRR, i B :

>>> tree3 = nltk.Tree("VP', ['chased’, tree2])

>>> treed = nltk. Tree('S', [treel, tree3])

>>> print tree4

(S (NP Alice) (VP chased (NP the rabbit)))

TR B — LS T

>>> print treed|[1]

(VP chased (NP the rabbit))

>>> tree4[1].node

VP!

>>> treed.leaves()

['Alice', 'chased’, 'the', 'rabbit']

>>> treed[1][1][1]

'rabbit'

SR IG5 R e AT 13 . AEIXEEIEUL T, draw Tk bR A K. E&iF—
AFEH, WERE—ANEIBER . SR s DT LJSCR 4, 7R T LA S F R I, JF
B B K st o — postseript SO (RLEFE—ANSCRS ).

>>> tree3.draw()

SawW NP

Wi b

A5 1138 JH o BBOR 3 D W S b HE BRG] 7-7 T BB BEAT TR
1] 7-7. 34 JH oA £t [y 4
def traverse(t):
try:
t.node
except AttributeError:
print t,

else:

# Now we know that tmnode is defined

print '(", t.node,

for child in t

traverse(child)

print ')',
>>> t = nltk.Tree('(S (NP Alice) (VP chased (NP the rabbit)))')
>>> traverse(t)
( S ( NP Alice ) ( VP chased ( NP the rabbit ) ) )
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W RTINS R, R € (At 2 X T tn
Y 4. ode)s

7.5 & IKiR S

ARSI S, RAVFHENE T 452k (NEs)o fir &SSP &k, $hrs
ERTMAME, WAL A %, % 7-3 51T L0 T NEs K. XL i% 2
AT HYK, BT “FACILITY”: HUARALA TRA A3 L “GPE”: HiZKIK
VAR, WRT. M. K.

7.3 w4 S

NE K71 ¥

1] Georgia-Pacific Corp., WHO

A Eddy Bonte, President Obama

Ho Murray River, Mount Everest

H 341 June, 2008-06-29

1) two fifty a m, 1.30 p.m.

" 175 million Canadian Dollars, GBP 70 .40
[ERi twenty pct, 18.75 %

Wit Washington Monument, Stonehenge

M BUE AR South East Asia, Midlothian

AR (NERD RGN H A5 YOI BT A SCTH S 1 dr 44 SEAR . 7T LLAMiR e A1
55 WiE NE LSRR A . A 44 AR TN 2 1 25 RAR U X R U T 2=, &
WA THAAESS . Hlan: ERERSE (QA) 1, ALK G BRI, Ak
I R A B i AR R S RS By o K28 QA R GEA I ARAESS B R iR
BRSO, ARG 22 70 B SOR AL B S s /NI SO B BE B 7] U2 Who  was th
e first President of the US? #AZR I — A SO A5 F ITX Bl

(5) The Washington Monument is the most prominent structure in Washington,

D.C. and one of the city’ s early attractions. It was built in honor of George
Washington, who led the country to independence and then became its first
President.

IR ) FRATT AR BN RV iZ% & X was the first President of the US [JJEx, X
A AT R > PER AUy 44 S SX W AZAE AT 20 B v i) 28— )i
BAREAL T Washington HIPAN I, i 44 SR BAZ S VR AT EIFA R IERI A,

A TR fi 44 SLARNE 2 — NI A E ARG . e P R
FRATT T DAt 4t 44 T S, p 0 g 1 DR 44 T g i 4 1 44 o o R, 5 H KRR Al H il R
ik 7-5 s
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KEEP UP YOUR WITH AUDIO

Vietriam LK Lowisianea, USA

Audio are highly [pupular] with( library ] patrons in the

Lowisigra, LISA 5. Caroling, US4 Pennsylvania, USA Mass., USA

[Springﬁeld,] [Greene] County, “People are

Turkey Virginia, LISA Maine, USA MNorway Algbama, US4

and busier, and audio fitinto that lifestyle" says

Lowisiana, U5A indiama, LISA

who oversees the 52 budget...
Daminican Republic Pennsylvania, USA  Kenbucky, U5A
W 7-5: HRCETI, AL AL I P R T A e BT I R S N ] A AR 5 H
FOIX 7 ([ REG P, (HENIANERSHH

T A A T ARG )78 o T AR 22 18 S0 A, B0 DA R Sanchez 1122 0K g AL A H
1M On 7Bk . 49K, FAiT] DL HEAL T g b g i et 47, (HIXAE RS AT IAE —
SCREHI, AR EVER B EAT.

N B LA 4 BRI DU SN R o AT AR IX 82 PR 71 1 8 A e AN 4 o R HAT BT
ALURBL, R IATIEAESS g A BE A SCA BT 2 5% H 5 A8 44 Bk S $RR DR A 22 SEE4A
SEANTTHER] .

DRIME ) 55— Jg R VF 22 i 44 SEAARHE e A 1B S o May Fl North W] 873 il J2 H U1 28
R 44 SEARIR, AT DL A 44 AR, Chris-tian Dior & EZ2E— AN A4, HE
AR AL, ] Yankee 7EHELE bR SCH R I 1) B TR, (HAERIE Yankee infielders

SRR AR ) — Sk

BRIk LK B W Stanford University XX AF 12 18] 24 FRFEL & A A BRI A FK, 40 Cec
il H. Green Library fil Escondido Village Conference Service Center. [, FEr44 Sk
arh, AT E R UM Z AR R R T SR FI 4 R

17 44 AR VU — AN ARG 5 T 2E T 20 e AL B T VAR AL BRI AT 55, X 48T VA AT
A RE P BB . R, AT BAESL— AMRvESE, W AEH] TOB K 2 AN B
TN T3 22BN AR RS . X HL/Z CONLL 2002 (conll2002) fif 221 Il 25
Bl i) — 57

Eddy N B-PER

Bonte N I-PER

is VO

woordvoerder N O

van Prep O

diezelfde Pron O

Hogeschool N B-ORG

. Punc O

1 BT Rs, BEAPRIRRF AT, 5 MR R d A 44 e fbrad i . JET AN
SRRl FATA LG — AN AT DUHRER B ) kR4S, A nltk.chunk.conllitags2t
ree( ) Bl HCK bR AL P A1 FE 4l — N ER

NLTK & ft 77— O N ZREF i T LA 6 40 SEAAR R 73 26, ] R nitk.ne_chun
kKQVil . aREN1& &S binary=True®, A 4dfmf Lk N BibrE A NE; A, 43
MW INAALR%, W PERSON, ORGANIZATION, and GPE.

>>> gent = nltk.corpus.treebank.tagged sents()[22]
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>>> print nltk.ne_chunk(sent, binary=True) ©
(S

The/DT

(NE U.S./NNP)

is/VBZ

one/CD

according/VBG
to/TO
(NE Brooke/NNP T./NNP Mossman/NNP)
)
>>> print nltk.ne_chunk(sent)
(S
The/DT
(GPE U.S./NNP)
is/VBZ
one/CD

according/VBG
to/TO
(PERSON Brooke/NNP T/NNP Mossman/NNP)

7.6 XHRME

— B fr 4 SAR R, FAT AT ASBCE N T MAFAERI S &R o A AT T id, 3k
AT 5 2 TR € R iy 44 AR Z G R . BT ARSI ik — R E eS8
(X, o, VWEAW=Jod, Hh XY ZIERMKMmAILAE, o R XM Y ZKRAK
TAFH . ARJE AT AT DA A IR ZRIE SO a S il FAT T IEAE B4k KOS &R o R i B
PR in TR RRR I IENIZRIA(?N\b. +ing\b) & — AN Wl e AT 5, i
FeATI A B4l success in supervising the transition of W AR, Hor in SRR —AN3) 4414

>>> [N = re.compile(r'.*\bin\b(?!\b.+ing)")

>>> for doc in nltk.corpus.ieer.parsed docs(NYT 19980315"):

for rel in nltk.sem.extract rels('ORG', 'LOC', doc,
corpus='ieer', pattern = IN):

print nltk.sem.show raw_rtuple(rel)

[ORG: 'WHYY'] 'in' [LOC: 'Philadelphia']

[ORG: 'McGlashan &AMP; Sarrail'] 'firm in' [LOC: 'San Mateo']

[ORG: 'Freedom Forum'] 'n' [LOC: 'Arlington']

[ORG: 'Brookings Institution'] ', the research group in' [LOC: "Washington']

[ORG: 'Idealab'] ', a self-described business incubator based in' [LOC: 'Los Angeles']

[ORG: 'Open Text'] ', based in' [LOC: '"Waterloo']

[ORG: '"WGBH'] 'in' [LOC: 'Boston']

[ORG: 'Bastille Opera'] 'in' [LOC: 'Paris']
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[ORG: 'Omnicom'] 'in' [LOC: 'New York']

[ORG: 'DDB Needham'] 'in' [LOC: 'New York']

[ORG: 'Kaplan Thaler Group'] 'n' [LOC: 'New York']

[ORG: 'BBDO South'] 'in' [LOC: 'Atlanta']

[ORG: 'Georgia-Pacific'] 'n' [LOC: 'Atlanta’]

HWRRE T in PATHAS A, BERERRRE R MR, . [ORG: House T
ransportation Committee] , secured the most money in the [LOC: New York]; —7FffjHLf)
BT AT B BT IR BRI R IR S 745 B P AN KT e

WA SCT7R, CoNLL 2002 i 44 SEAATERHZE 0 i 2238 570 AN A5 i 44 SEAA bR,
F bR o X ARVFRRAT T vE R IX L AR i U X, R T 97 s . show_clause()
TEU st R, Horh “Iu R AR S1E NS H relsym KIEHIRE .

>>> from nltk.corpus import conll2002

>>> yny = "

. (

.. 18/V| # 3rd sing present and

.. was/V]  # past forms of the verb zijn ('be')

.. werd/V] # and also present

... wordt/V # past of worden ('become')

.)

o E # followed by anything

.. van/Prep # followed by van ('of)

>>> VAN = re.compile(vnv, re. VERBOSE)

>>> for doc in conll2002.chunked sents('ned.train'):

for r in nltk.sem.extract_rels('PER', 'ORG', doc,
corpus='conll2002', pattern=VAN):
print nltk.sem.show_clause(r, relsym="VAN") O
VAN("cornet_d'elzius", 'buitenlandse handel')
VAN('johan_rottiers', 'kardinaal van roey instituut')

VAN('annie_lennox', 'eurythmics')

BAYRE: B¥s 5 1T7ON print show_raw_rtuple(rel,lcon=True,
rcon=True). 34 i RIBR A RFIA NE 2 % R e 1/ A 05
W10 AMNB I B 30 1A I, A R
4459 VAN('annie_lennox', 'eurythmics') &/ M.

7.7 IN\N&

o (HERMALMRANEARL MM SCA, FHEFE R IAARTIRR, FEHENPRIATEAT
AL B o IXLEHH e AT AT R 3k 5 il R A 25 56

o (5 EIRINALM A LR LI 0T H R, SRR E 0 AR PERRE « 3 ORAE LR Bt
WREFERBM L. Fa, (FERNARSHEIR TIOR PRI B IR K 94k, IfF ik
P 32 IXBE SR TR AR E IR R .

o SIAAYUNIE R R P, EBIZ AR IRTTRRA, IR SRR e TInAR %

255



WL SRRV RR . NG HuaS. HE. mR. 58, GPE GHBUASER).

® FHILT MMM RG] UK o Heds, Blin: NLTK *34Lf RegexpParser 2&; i fif
FAWLES S HoAR, A=A/ 441% ConsecutiveNPChunker . fEXPifbGE oL, @ dEs
A R ZR U (1) — AN R R IE

®  ERHIR LT TRRE A P R H R g5, Hh BRI AR ES, (HEA]
A AR R I — e, LRSS

®  OCHRIMIUAT LU I BE TR ) ZR G, e i A PR SCAR (134 &5 SRR S IR 1] (1) A
s BN = RS, 8 Z RN ZRE R A 82 X R

7.8 #H—FRi%

ARFRAMAARL, USSR E S PRI K PRI R, R AT AE http//www.nltk.org/e B K
FAEH NLTK 2359407, %25 httpy//www.nltk.orgfhowto _F )70 HOWTO.

Iy BRI AR K58 )2 T Abney [IFGITER TAE, fi(Abney, 1996a). http//www.
vinartus.net/spa/97a.pdf 4 T Abney ff] Cass 73 Hi8s .

H 4 Ross Al Tukey 1975 43, A chink ) 1= & — M5 H 17 J57 41 (Abney, 19
96a).

I0B #% 5 (A I Fx 4 BIO Format) rfi(Ramshaw & Marcus, 1995)FF & H K NP 433,
JF 4k i Conference on Natural Language Learning (CoNLL) 7E 1999 -+ NP hnf&5 =
55 CoNLL2000 >R HIAH [R] 1A% bR T 46 2R 48 H R STARAE S — > NP 23 StL 21 551
— B

(Jurafsky & Martin, 2008)(%) 13.5 5605 A K — Mkt 5 22 BURRE B4
A A 24 SR TN o A RAE R 22 P I SCARTZ 48 1415 L, 15 214 (Ananiadou & McNau
ght, 2006).

MV 1L K 1 4 e LRI 55 8 M 44 T 1) B 22 45 N 215 http//en.wikipedia.org/wiki/Getty
Thesaurus_of Geographic Names Fi! http://www.alexandria.ucsb.edu/gazetteer/ .

7.9 %3]

1.  OIOB kR BFRIERIRIT N I, O F Be AR NA A LTERI? I TR
LF1 O brid i ift 4 Il i 2

2. OF—Mhrid BiaUL il o & &2 b0 A 7E N 1 4418 J275, Wi many/J] researchers
/NNS, two/CD weeks/NNS, both/DT new/J] positions/NNS . i i iz 4k 4b ¥
AR RAE AR O, SN

3. OIEF CoNLL-2000 7 ik rh =R 2 — AR XEHHR, I uMsd X
PR FIEL ) POS brid P A AT — 4 ] Ik 0 B s nltk.RegexpParser
TER =R e ds o WIS AT AE DL ] 543 BRI AR D7 51 o

4. OHL R E & B ITEAERR 2 (M IR RE . TF R —AN 2 Hedis LUK S8 38 K 1) AR ) — AR
PHRITG, SRR TS IR e . ek B SN R P IFE IS, #ie
WELEhRIC (BARICITA)D Befd il e AL G . AFN T 58 A5 T B ¥ 3 Bl g b A i b
JTERI P RER G P

5. OE—AhricBial, W EsAnEAEN LA, Wthe/DT receiving/VBG e
nd/NN, assistant/NN managing/VBG editor/NN. #ixXs64# 1A %] grammar,
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http://www.alexandria.ucsb.edu/gazetteer/%E3%80%82

10.

11.

12.

13.

14.

15.

16.

ST H BB — 2 ChaE a1, WRRIRE A

DE AN A PRl B B E B 0 4 i s, @1: July/NNP and/CC August

/NNP, all/DT your/PRP$ managers/NNS and/CC supervisors/NNS, compa

ny/NN courts/NNS and/CC adjudicators/NNS.

DHAEFIIRZ AT TR I PREEPAT T AP SS . GEER, K2 YEREA

i 1B N P K o B R (B RS L B o e S| F N R 2 19 e X )

a.  AEREPEERER 100 )7 EPPE IR ey, S RE. AN 5.

b. i chunkscore.missed()fil chunkscore.incorrect() Jj =R IR IK 7> B g (1)
i, IR,

c.  HARFEMIVPAL A HE IS S B LU IR I 2 e as I P fE

O FH LT 1TE ) 265 R i RegexpChunk, 4 CoNLL Zr BBkl e rh Hek Al b i

— IR A IR, A IFEER N T R4S .

DA AN AR EAIERG, 1l 12/CD or/CC so/RB cases/VBZ [#1H1.0 4 ]

AT TAIEFRESS I, 1006 0 s Al bR 48 I A e i g ia AR . BT HAS

IEAR bR IE A A 44 1 8 2 B i) Fo At g 7

(Dbigram 43 HeL8 FIHERITETF 200 90% « WS E AR, R KR I e A fEIR

3 100% MIERIZ . 925 trigram 3. URAEWSLESE m b AEnD 2

@ 71 10B Hebrid N H n-gram A Brill #5374 iE. AR08 EE POS Frid, (EiX I

1145 POS Aric 73 Bc 10B #xid. flan: aiiasic DT (BRERT) 4% HHE—MREIT

K, ERWAREN B (begin)o A TAE A YF R ) IE N TE PO, PR IX L)

POoriErbERe.

® (L5 5 B A 1A B o A kAT B U n-grams,  BIE VIR0 TR AT 2 Rl GER 5 ks

VEI n-grams, A LAAF SRRV MERE ) LB o N [RIRE 17 V2K 72— n-gram 43 B2 11

R

O® Bkt CoNLL 7y Bkl E b =M 2 — o5 — N RO IRIE B R B DL R AT 55«

a. AU 5 PSSR AR S — S I P A AR P A1

b. BRI A, I A AN AR D RS 3 s REAT EAL S
— AN R F—ANFRid P4

c. FuAmMbRICTY. ATHIX LR N IF R — AN B oy s (R SR A

© (E VAl — 9 TR B IR AE > A AT 2 AR L e AR A B R g . s RivE

[every/DT time/NN] [she/PRP] sees/VBZ [a/DT newspaper/NN]H &4

B, BT RAE S P A BRI AN 4545 [every/DT time/NN she/P

RP]. 55—, #RHX Sl e — NI Sk S A F I Al AT Le, AR5 &

AN 7 R L e KX e 5 R AEE Seds &, SRS, BE W

ORI T — A Bk AR g

@ JT A NP Jp sy, Hedie POS bt SCA N u i — Mk, Hop &Aoo —A

J PR — AN 24 ] BB R B 4L, Wi: the little cat sat on the mat becomes ('s

at', 'on', 'NP")...

© B FERE A7 — 3B 2y CARE 1) (CHR/RBTH D SO, C@ i i, #%:0

S, ATCEAEATBRE T JLIK. EEATLMiTH for sent in nltk.corpus.

treebank_chunk.chunked_sents(fileid)> k). XELHZE PR, a3

H nltk.corpus.conll2000.chunked_sents()73 31—+

a. BRHL nltk.tree.pprint() A1 nitk.chunk.tree2conlistr() @] LI >k I\ —HRA 61
B EEFI TOB 745 . 5% chunk2brackets ()1 chunk2iob(), LA—AN8phi
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PR eAE— 28, IRBITRN 2T/ R R

b. ST T H bracket2iob.py 1 iob2bracket.py, (751 HU PELE Co
NLL # X B—AN S, R e e o HoAthag . O NLTK 38R SRAS— L8 J5Uas IR
FEEY, CoNLL %fs, {RA73]—/ 304, X514 H for line in open(filename) M\ P
ython 15 1) &)

17. @—A> n-gram 73 P o] LA B3 24 i inl PEFR iR n-1 AN H0 T B brad DAAR L ARAE B
WA LA R SO, G n- 1 AN FTTD I ARG, B AN i BRI R i AN
TR A PERR L L5 o

18. @M% —/ n-gram FRid #AE A IGIE PO bRc 1907 200 AR EE—AN 43 Bt T B o] 5508
XA YUE B Bl XTS5 HA8 H 2 A A ERAE R 2530 Ja i (o serh) 1S
Ko X2 AR RIS BB CRAEAE A L7 (G Dl o B R0 S ARG, X 2 ik —
AN 2 L, HEN AT B S AR PO AN [ AT A 7
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B8E MTHTEN

HIF PR 550 e DGV Tl i U e AT, eI g, e iias A 1 iE 200, Bk
RAFENTE Lo AT B T W 3030 3 51 8% n-grams (IR, SR, X875 R Al
PGB T IR AR« JATHE B VEL B AR 5 B B JATE %
REMS IO IXAE— NS f A JCRRITATRE, 10 BATT A BE S A7 BR AR ek 73 A LS5 A R A B
EATE X

ASTEIR) H A ZE R T 4 i) L

Lo AT B SRR IR T RN 7 R B K 45 ?

2. BT AR R AVE R R RO R 145 ?

3. AT T A I B S TEE R ?

gL, TR R R TEVR ISR, TR B AT T RGN, H BT E
TR TS, KRS i

8.1 —ibiEXHEE

S SR AE R T Re

T A 55 P S AR YRR T ane] A P 73 M ) SCASTE R, AT — E o i AL BEOK L
B ABLEHG N o715 5 5 2 NLP Bk e b AT T3040 30 B X 2o i, A— A~
RERSER:: BATE —ADERIEENE, QiR L 50 Frh o SCRIA s M —d). Al
PRXASTERE A “BUCHEE” SR ? GVF2 RN, A A TATH R il RE2 75 E 1. [RIAR
— R, R 3 Fh, BATHRIE R ML A4 the of A ML HARIRA S EW L EI S
XA H 7, f504n: New man at the of IMG (L http://www.telegraph.co.uk/sport/23
87900/New-man-at-the-of-IMG.htmD), 5 J& 5 N 2 Ui K2 BOXFERIHI iR 1, Bty
ATRAA R T
PR, FRATATRAE, “BUARSEE " JEANSE AT JRA TAR G b T8 e 12 o B AR 1 K A 1] e 471
A . BRI AT LLAMTIX e e 81, FR 4 rh— A5 30 .
[FIRE, AL ANFT IR, JREBR A YN B AR I RS 2R R S . il )T
AR EE: EATITEURA S KRE A7 %8N A1
(1) a. Usain Bolt broke the 100m record.
b. The Jamaica Observer reported that Usain Bolt broke the 100m record.
c. Andre said The Jamaica Observer reported that Usain Bolt broke the 100m re
cord.
d. T think Andre said the Jamaica Observer reported that Usain Bolt broke the 1
00m record.
WARBATHIFT S S Lo BENa) 7, WAL FHFMGIXFERIRIA: Andre said S and I thin
k So XEERRAT LIAFE]— D)1, JRMEE A RIIA) . A7 HAR R FATAT LA A5
B, 4 S but S and S when S. RN AL, BATHRT LUE HIX LERARL E — s8]
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Kia) 7. ZHEA NS NEIZIRZIKIG] T, KH AA. Milne ) (/MEZEERI#EF): (In
Which Piglet Is Entirely Surrounded by Water):

[You can imagine Piglet’ s joy when at last the ship came in sight of him.] In after-years

he liked to think that he had been in Very Great Danger during the Terrible Flood, but

the only danger he had really been in was the last half-hour of his imprisonment, when

Owl, who had just flown up, sat on a branch of his tree to comfort him, and told him a

very long story about an aunt who had once laid a seagull’ s egg by mistake, and the story

went on and on, rather like this sentence, until Piglet who was listening out of his window

without much hope, went to sleep quietly and naturally, slipping slowly out of the win-

dow towards the water until he was only hanging on by his toes, at which moment,

luckily, a sudden loud squawk from Owl, which was really part of the story, being what

his aunt said, woke the Piglet up and just gave him time to jerk himself back into safety

and say, “How interesting, and did she?” when—well, you can imagine his joy when at

last he saw the good ship, Brain of Pooh (Captain, C. Robin; 1st Mate, P. Bear) coming

over the sea to rescue him-*

EANKA) FILSE MR 5, LLS but S when S JFlfi. MIXAMIFEATT LLES]: 15
IRt IATM S, H EETLUERY AT RWEBRAM, BATREM AT
Wt AT AL B A 7 JRAHE RS — 2B ) 1, — AN S B LT e Aok AT
)7, MR IR 5 AR P

SCVAI H 45 1 — W R 5 a1 AT RS SOE 7 08 BT I — ik
B EEIRAE . T USRI S A I SCAR R AN KA RS ? ARG S0EN
)T BB RAR VY, RSP ERNOZRE R, AR UL REBEAR AN 7 BE e E
HERIALA ? A TASIEREA W RIGLY), M2 R EE Tk,

FEIX—E R, FRATRERE “ AR B AHESE, o —Ff i 57 $ol iy
P CENA TRERES, Ak MBS, THIT 74 XA RS IR
SEMS — S and S B AER, BATIEAE 8.3 H . 5 10 Frp, FATRKIL
PRI E ARG RS A AT E .

IR AFAE BB X

— AR AT BB T (2) s, 2K H Groucho Marx IS, Animal Crac
kers (1930):

(2) While hunting in Africa, I shot an elephant in my pajamas. How an elephant

got into my pajamas I’ 1l never know.

LA E B RIET shot an elephant in my pajamas "I . 156, AT EE
S AN LR S0

>>> groucho grammar = nltk.parse cfg(

.. S > NP VP

... PP -=> P NP

. NP -=> Det N | Det N PP | 'T

. VP >V NP | VP PP

.. Det > 'an' | 'my'

nm

.. N -> 'elephant' | 'pajamas'
.. V. -> 'shot'
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.. P ->"m'
LM
AN AV AP T X6, Bk T AR n my pajamas 2 #ii8 K RIE A
di gt
>>> gent = ['T', 'shot', 'an’, 'elephant', 'in', 'my', 'pajamas']
>>> parser = nltk.ChartParser(groucho grammar)
>>> trees = parser.nbest parse(sent)
>>> for tree in trees:
print tree
(S
(NP 1)
(VP
(V shot)
(NP (Det an) (N elephant) (PP (P in) (NP (Det my) (N pajamas))))))
(S
(NP 1)
(VP
(VP (V shot) (NP (Det an) (N elephant)))
(PP (P in) (NP (Det my) (N pajamas)))))
PR P FEPIAR SRR Ik, AT LU R SRR AT, e (3) Pios:

(3] a 5
,/"/A-\'”‘\
NP VP
E ,.-"‘"fﬁh“"--,,
| ':F NP
shot  Det N PP
| | N
an elephant P NP
|
in Det N
| |
my pajamas
b S
M
NP VP
I M
| VP PP
A //\‘\
v NP P NP
| N /\‘\

|
shot  Det N in Det N
| E | |

an  elephant my  pajamas

TR, AHSCI BT A ] 18 SO BT B Bl ] shot NS AESR— Rl s “ A
HIARRIBAE”, TAES A hRoR “AE AL,
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:fij BIGR: L TR T, BGOSR R R Fi
F
[Ty

ghting animals could be dangerous. Visiting relatives can be tiresome.

B BT WERBAT, BSR4

by

ARFEAGIEER T, DS AT S A M BRI — HAETHE M S A
IEABATH A B, ] 3 A5 TR U AN B PR R U PR AT X T T 45 A A 4K
JE T AR IRAR (K o FRATT AT LASF R A SCYE R AT (R IX e 25 R i T A B . 5 DURT— ¥,
—ANEERSIHUE ARTE F A IR T EEH U AN SOR BT S S SR, Bl
MR BASRAG 2 SO 5 L2 — MRl T — NSO, BRER W “ PR &, RIEI%
IR ST R T AT BCCHEHER T AR A BRI ? IR AR FE, BRATRET
HT] R P R AR BE CERE TR RHZE, AT AR S5

8.2 AR 4AM?

#Hi n-grams

155 2 BRAIE T — AT AT bigrams HAERAS SR SO BB, AR R 1]
FeoE LA en] sz, (H— Ky dbB IR 2 . R 5 — x4 7, FediTi
v )L F (The Adventures of Buster Brown) (fl#7E 848 TREELIERE ) (1)
SCAHT] bigrams

(4) a. He roared with me the pail slip down his back

b. The worst part and clumsy looking for whoever heard light

PRAEIRERESNIE, XUEFPalt “iavbhr”, (HRA] e RIUARAER 2 EATREME L . 7
DCER— AN FAb I, et T — DS HERSAIRL R e X HoE . b AR 40 E
F¥4): the worst part and clumsy looking. X KAG— NFFER, W IEEE 41
I and . but B or LSRR IDEE M TEEDREM — AN EE OF HfEHD R

FEAN G AR v M v2 #RIESCIERR X L, A vl and v2 W2 X RAURLE

KHATJUAME o 5L, A NP (RE) BEEE A A NP, HX, B4~ A
P OBERE) ELE A1 AP,

(5) a. The book’ s ending was (NP the worst part and the best part) for me.

b. On land they are (AP slow and clumsy looking).

PATA BRI AEE LS —A NP Fl—/> AP, iXfh/& A4 the worst part and clumsy loo
king NETEREIRH o ARG X EERTEZ i, AT T #6518 M5

J Gy SRR T 0] 1) B FAth ] 45 5 AE — 12 TE B T RIS o — AN P A1 B B A — N T
(e e PR —— Bt e B, £ AT S TR K ) 7 rh 3] 32 810l BAgle— A B
NP A S RE) T AT A TS IXAMEE, M N7

(6) The little bear saw the fine fat trout in the brook.

5 b, AT MR He oA The little bear, IXEMEHZE— o0, MHLZ T, T4
ANBELA IR 77 AR little bear sawo (FRATTAET) TIN5 Rom EARF SR EIN O

(7) a. He saw the fine fat trout in the brook.

b. *The he the fine fat trout in the brook.
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FER 8-1 1, BATRGEH AT M e SR I PP 81, JFAEHARIRAT i . 2
S b, TR A RITHI RN P AT DI AN PO R B e, RATIRE LA AN TR

the | little | bear | saw | the | fine | fat | trout in the | brook
the bear saw | the trout in it

He sSaw it there

He ran there

He ran

K 8-1. id/FSIIEAC: M LI —HETFLR B THTE AN (At it D EF 0 17 ] J7 21 (A
the brook); FRX—1LFE, FMNTHFEIFFE i 15 AN i 1Y £ 5

TR 82t FRATTA AT 1 1 A B B BN 1 SR RIRRAE . AR%E NP, VP Al
PP S iZn B TRAETE, SRR AEE .

Det Adj M " Det Adj Adj M P Det N
the little | bear | saw the fine fat | trout in the brook
Det MNom v Det Nom P NP
the bear saw | the trout in it

NP v NP PP

He saw it there

NP VP PP

He ran there

NP VP

He ran

Kl 8-2. idlJp A EF B, BICE 56 EIEIFREE T 18] 8- 45 4 vlka s (NP), shidkiis (7
P, Wil (PP) LUK L i (Nom) sl T HN I 755025,
WHRBRATIAE M e LTHOAT R ey, 38—~ S 1A, BEk K, &A1 58—
ANMPRAERV TR ZERIRT, an (8) BT R . MERE RN A LRI R — 1R (R
4y, constituent). S [(VEEEH I & NP fil VP,

)] S
NP VP
_,,—”ﬁ\\_‘ M
Det Mom VP PP
| PN T T~
the Adj N V NP P NP
little bear saw Det Mom in Det Nom
l T 1 |
tha Adj Adj N the N
| | |
fine fat trout brook
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¥ 5

ot IEIFATIAE 8.1 Wb A B, A7 A ERNRKE. ik, ki
o AT DU AR ORI . JRATIAE 7.4 15 T BII ZP e o M U RE ™ AT IR
- FERIEEHE, AEAG 7 PRI IFRAE I IR AE

by

FE R 11, JATRE BN E 0 SR TR A7 4070 OB I B, DL RREX
Loyt DAy, ERPEE AR

8.3 L FxFKRICE

— R RS

B, EBRATE AR LN SO0 (context-free grammar, CFG). %855,
S A A i SO IR, T L S, T RO T U (B 0 2 XA
SAEAENTMRFRS . NLTK H, R SO0 E AT nltk.grammar ik, 7641 8-1
o, FRATTE ST S0k, IR R MR o AR R RS SOE B

Bl 8-1. b F IR T

grammarl = nltk.parse cfg(""

S -> NP VP

VP >V NP | V NP PP

PP -> P NP

V -> "saw" | "ate" | "walked"

NP -> "John" | "Mary" | "Bob" | Det N | Det N PP
Det -> "a" | "an" | "the" | "my"

N -> "man" | "dog" | "cat" | "telescope" | "park"
P -> "in" | "on" | "by" | "with"
"""
>>> sent = "Mary saw Bob".split()
>>> rd parser = nltk.RecursiveDescentParser(grammarl)
>>> for tree in rd parser.nbest parse(sent):
. print tree
(S (NP Mary) (VP (V saw) (NP Bob)))
il 8-1 wh R SR &9 S AV AR5, A 8-1 TR T4t i o 71X HLAG T 38
IHN B st T LU B S & A, anl&l 8-3 s JRATAE 8.4 4okt SE VR g XA
ARIE
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ZHZRE]

% Recursive Descent Parser Demo

Fle Edit Apply View Animate Help

Available Expansions

5-= NP WP

MP -= Det M PP
PP -= Dt M
WP -= W NP PP
WP - NP

YWE -

PP -= P NP

MF ==

et -= 'the’
Det-='a'

B -= 'man’

M -= 'park'

P -= 'dog'

M -= 'telescope’

Wo-x 'ate’
Wo-= maw!
F-="in"

P -='under'
P -= "with'

]

NP VP

Det M PP

the

the dog saw & man in the park

hd

Last Operation: |Mat|:h: the

Step | Autostep | Expand | Match | Backtrack |

P

W 8-3. JBIAFEEG YT asifor: X IEI B s K AT R R VL A el i
YT A AT LU & R AE o
% 8-1. 1)IERIY

"5 BB piF

S CIRe the man walked
NP ZRETE  a dog

VP shial%iiE  saw a park

PP M A%E with a telescope
Det  PRE ] the

N 2417 dog

v AJyir] walked

p A in

PR VP -> V NP | V NP PP Al s 17, HalExR], X2 r=4A VP -
> V NP FI VP -> V NP PP [14i5.
TR ATTE 1 8-1 W RHI S0V )7 The dog saw a man in the park, FATJ&fH
FIPARR, LS ARG T F 21
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(9)

a S
/"/\-\-\
NP VP
//\ //,7‘\\
Det N Vv NP PP
I i | /fh\x fﬂfHHH
the dog saw  Det N P NP
| N
a man in  Det N
| |
the park
b S
/\\\.
NP VP
/\\\ /\-\
Det N Vv NP
the dog saw Det N PP
| |
a man P NP
PN
in  Det N
| |
the park

33 ) U 110 P AR 0 A 25 AT 1 00 S RN, X ) TR PR A 5 1A B S e XN i)
REYEFR N AR TE B R B, IE M BRATEAR T /A 2 IEWIRA] BEIS 0, X —ANt
FHEX, B2 PP in the park 5 2 7EM TN B —4: ZAJE VP T 242
NP [(1#% 1. 4 PP BHE4E VP b, @RIk S BEIAREERAEMNFN. i, wiE PP
BEEAENP I, mEHE: EAREN—ANN, B D HEBETEECELENTIMEE
MR NI

Bk 5 SIS0

WRAPRA PR N R 3E CFG, Ra KIVAE—N AR A mygrammar.cf
g PR IR R SR A W . K5, AR BUINECE R NLTK , JfZan ~ 7 A E
BEAT 53 M

>>> grammarl = nltk.data.load('file:mygrammar.cfg')

>>> sent = "Mary saw Bob".split()

>>> rd_parser = nltk.RecursiveDescentParser(grammarl)

>>> for tree in rd_parser.nbest parse(sent):
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. print tree

WARIR I SO 44 S 950K .o, I H74% 5 'file: mygrammar. cfg' o /B 547 S #4455 . ik
4 print tree WA AR I, X0 HER& KA IR A) T sent AR SR S0 . 1S3
X B AT LURR 20 M B R B 8 BT JT rd_parser = nltk.RecursiveDescentParser(g
rammarl, trace=2). friknl LAAE LuiAE 0 SCh i A, M 4 for p in gr
ammarl.productions(): print p.

RS CFG 75 NLTK iy, ARASBEHR SO I H — & SRR — 44X
M. Btk 77AxUPP -> 'of' NP @2 ARVFI. H4b, AR A XA s il 2 A
W HRTC I, R, ASBEE R NP -> 'New York', 15 AL NP > 'New_ York 'XFE 1.

RGN S

NSRRI VAN, RSO IS A I AR A S A b B I A, ) 8-2 T
e A UNom -> Adj Nom CHrf Nom 2 4l PERI D A5 Nom AL 4k H,
M S ErymER Ak 3 T M4 E: S -> NP VP 5VP -> V S,
7y 8-2. IBIHII L F X FRIE
grammar2 = nltk.parse cfg(""
S -> NP VP
NP -> Det Nom | PropN
Nom -> Adj Nom | N
VP >V Adj | VNP |V S|V NP PP
PP -> P NP
PropN -> 'Buster' | 'Chatterer' | 'Joe'
Det -> 'the' | 'a’
N -> 'bear' | 'squirrel' | 'tree' | 'fish' | 'log'
Adj -> 'angry' | 'frightened' | ‘'little' | 'tall'
V -> ‘chased' | 'saw' | 'said' | 'thought' | 'was' | 'put'
P -> 'on'
")
TR NIXASTEZ A, S NI . (10a) BWAGIRERA 7R, M (10b)
WEHER )T

(1a)
a S
NP VP

f"fﬁh“‘x f””;_fh--q"“‘-hq
Det MNom V NP

| A T
the Adij Nom chased Det Nom

| l I -"'Hf-_\-\--\-\-\-\-"'-h\.
angry M the .ﬂ.d] Nom
bear frightened Adj M

ithe squirrel
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"
F'rr::!pN vfﬁfﬁh‘s
Frc]pN \JMS
I5u-|.‘.--- rlu.-l|1;_;h[ NP VP
Dét/\ N vf\:ﬂj

BAHEX FBER T PRI, 338 VR P S Ve BRI o AR a] LL 22320 BT S VR 2
IR ELEMA) T, 5D, RecursiveDescentParser & CiEAEIW X -> X Y [
B, AT 8.4 WK M XA,

8.4 LT ICHERIGEST

SIPTERHLE SO A AL BN A0 T, RS AN ERE AN E SO RS R . S
s R A I R N E——E S br LR AP E, AR a2 SGEAI R
BRI . EHRATESOEM TR 23 A — BRI oA P £ 1 (13

o ds SEVERE I — AR PP, — AN S0k, TR 5 A R BEAR AT Sk b A7
FEMIEE R )M as o] LA O BETE 5 A BEREY , 35 B iR N AL B S H 7R G5 M I IR 7
2 HORTE 5 N RSP AR R KSR s B0 A& I8 AR TE 5 & R GUnt i
AZ [ 1) 1 S AT SR o

FEATT R, FRATRE BIPRS00, — Bl B BN (5 ERR 38 )R BBt
— Bl A N BRI SERCN R - N A M. BATIRE B LR IRN AN, Bl B R i
EERER A R AR LR T RS SRR R A

BIA T FEa A

— A AT LR AT R R S ST O AN i SRR HAR 3 R LM 2 K 1
H AR IRE R MR . T 1 HAR 2463 —> So S—NP VP A7 AV 88 5 X A H bx
ANWAT Hbr: 83— NP, SRS VP BT HARHE AT LU T H AR
T HEREAC M ZEMA NP A1 VP 7R w2, XMk RA S 1 H bR, W $RE5)
i telescope » XL H AR AT LLE S S MNP AILLES, QAT > Ha] DL SR BT S 2h «
RBAVLH, SHrasbiiegty, Il gkse,

B R B AT AR A PRI R R AT . R AT H AR CGREI—ASS), B SR
T B BRI SOk A AR, BB ) SR Clgeds Jads ) R B,
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FeAr T LIAE K TEAL ZRTE nitk.app.rdparser() & 2X AR . $AT AT 28 K 7S AN B
1K 8-4 iR,

1. Initial stage 2. Second production 3. Matching the
i““‘-‘"l I‘i“-\-‘-“‘-‘-:—l
r\“‘h “[:‘N,
4. Cannot match man 5. Completed parse 6. Backtracking
I . .
l'h e WOv He P Il!:h“'u ﬁ\_\_‘_‘_u
: L-:H h ot WP

K 8-4. B T EEIMIras BN T B IMras LA —RE 5 10 S IR G : BB e <
W SEAR AL —A T LU T K977 20 2528 21—y = L0, e ngia SHA L
B RN BERI YT, 3 ras & o153 36 5 2 19 73 Hrdd .

FERXARRE, M as AR AE 2 Fhar g AU k£, Biltnn: SRS 3 D22 4
A, EREERB A N K74 BN~ mane SSGRXAGERAE T 0], f2hir
SR AN N =4, HEEAEIN — dog, HiANA) T F—AMaAHICAL, —
Bt LAG, s 5 B, ERIM T —ADE T . X Nl TR TR
BAATAT BRI o R T 70 b Ja FATRT AL A 4 5 L BN 0 A o & 25 13-kl
WA R e A, DRI BT A A B 1S O

NLTK $& 4t 17— AN s

>>> rd parser = nltk.RecursiveDescentParser(grammarl)

>>> sent = 'Mary saw a dog'.split()

>>> for t in rd_parser.nbest parse(sent):

print t
(S (NP Mary) (VP (V saw) (NP (Det a) (N dog))))
e |  RecursiveDescentParser() 52—k Z4) trace. Wik trace X T-%,
Wl TR ST A ORISR

l;u.'f.

BRI A E S 1, A4, W NP -> NP PP, &#EAE
TEIR . S, I HTaRIR o TAR 2 0 AR BT S N ) F I FI G540 o 28—, (R frmy
e Btk sy, AR HELZ G R ER. #lW: M VP >V NP LR K
FE 4 NP GBI TR . WER D882 JGAbFE VP -> V NP PP, 84 NP #0645 5 1 4

BIA R BT P B EWT R AT B E R 2T A% 26 A A N 2 1 S8 08 F SOVE T
NHBEIEAT 2 LRI, TR AT s — B T, A —JF At % 185 A\ ) 72 2 S 1
B IXFOTVEMAR ) BT, A5 R TR AT

269



B3

R AR AT LR . ST A R L TR, Bk
VALY o M s 2k B B SR AR S O (R 3Rl AR (R e 8, T ZE MR e AT, L2044
HPLA A S,

BAL- L T as R MR R (I 4.1 799, X RBALERE. an RHER
ERT 0 T, DU A AT I 0 DT, A SEE e, TR A AL
TH AR IXFPEHT n U4 — TR A SRR A . e Ui T AR 1 TS R
LR BRI H 5 Z0AE J T (20 H A AR Z A A B A IR A T, S b R —
ATH, Wt B A SRR S R, ATt e . BAL-NLA i b
R FEEE LI o BRI HER 0 ADNTH , bR eI A BB I T, SRR
K R . FeAr T DU TR RS nitk.app.srparser ()& SRS A - M2y 73BT 550 3R
PATIE M S BN AP B ] 8-5 o

1. Initial state 2. After one shift

Siack | Remsaimng Text Stack Remaining Text

e dog 34w a man in the pak the dng saw a man in the park

3. After reduce shift reduce 4. After recognizing the second NP

Flack Remaining Text Sinck Ramaining Texi
Dol M s & man n he pak P ] e n | the pak
he dbg el M D=t N

5. After building a complex NP 6. Built a complete parse tree

Siack Ramaining Text Stack Femaining Tex

HP Ll -:f‘_ e
Det W N “Be HF L
et W Hr L v E
I e W '3 Pe
IL park D= .II ¥ H.\I\II'
N

] 8-7. BH-IHLI T as I NN EE: 0T as— ITIGIETA NI P B 2 et — H A
e T 00 H 530027 A2 CH A DL L, 3t 5 PR e DA P A O Ze B e 245
HIINFEYAEH L HHER P RAGRR—PHH S I, 2.

NLTK H#24t 7 ShiftReduceParser(), BHE-1HZ M 28 10— AN B SE . XA
Frds APATAEFT IR, By LUE AN BEDRIE— 52 BE 4R B — D SCA IR, RIUEHH S AL — IR
Mt BEsh, EiE R M, RER 2 A ITAAAE . JATRTBLER At arik
trace 24, B TSRS E T A SORRIP IR KBRS .

>>> gr parse = nltk.ShiftReduceParser(grammarl)

>>> sent = 'Mary saw a dog'.split()

>>> print sr_parse.parse(sent)

(S (NP Mary) (VP (V saw) (NP (Det a) (N dog))))

) BBWRR: LUREEUEIT LR Es, BETAIMB IR EE, i s
fc?f';, r_parse = nltk.ShiftReduceParser(grammarl, trace=2).
150
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B k- L o 2 vl R 2 A —ANBEEAE, A REERBMTAT AT, RIS A0 72157
GV o XRMESURAE R, B REIRMEN, RS AR R A SIIH .
7] R P iR DR = e I B FRIE B AN B Bl 23 BT S R AR T3 o L il LU e
TIREERE . A HTas T MBI RIIERE . () 9 Z ML T RERFEREIEAN LT, (b)) URE it
UL # AT LA BB sh 1

R 1L 53 W2 v DA E PR AT SRS SR AR X e pp 58 o . e m] DLl ik A EANRE RN
A AR, MERB IR 5E; e DUR e PAT LA, R oe; &
ATAMHERR B R B 2 I H o (—/N8 - Hr s, &—A “HEHT LR ¥ 7,
3 1 FH AE G R TR 5 i o)

R - L 53 BT AH LI U B2 BT 28 B AF Ak A2 AT B a7 55 3 N PR )T I P 485 7).
WAk, AR AT — k. Fit: NP(Det(the), N(man)) - g r fl R AR —k,
AELUE VP -> V NP PP HIZEi#% NP -> NP PP M)A H .

RS

AR B AT A ) 1) R o e B B AN A a7 AR U, S NG BRI . 3X 2 A
el E BN SGE A AT B SEBR AR 1) 1o Ze ik o iras 2 AT S &/ 21 3 R i
5B B IE R AR

ERABAPTR N E R g E LR T R . A IR BT
s, EASIANA R X FETTFUE TAEZHT, oMy s e PAab B E R SCJE kS
AL A, P RATOU S WA RIT, B MEBARRERT, B MO AE & 4555 )
RERIZE TR AR o R 8-2 JT grammar2 [ SCVATER 11X — ki
#* 8-2. grammar2 I/ 74

KA Ffive (AEASERD

S NP

NP Det, PropN
VP A%

PP P

IIMT SRR 8 AN, B A N M AT A S 2 A RS T 2D — PR
RIS HIAN A o

R BRI TBR

TV IR TR 00 20 W 2 AE SE SR ME RN RO A BRI 4 T oRAhX L, FATRHE HBhE
PR FABA BRI B EWIRAIAE 4.7 AP FTE R, ShAMRIAEAE IR, I
PR B EAT, A& .

XRPHATT AN B0 8, A BRATTREREAE At 70 AT AE 55 (R A il U T 52, ARG A b B
I E A e A, ERNE R AT %o KPP T I RR A BB BATAEAAT A
e A 2 RS A W SRR AR AR

BAMBMERATEEM L@ —K PP in my pajamas. 55— IRIATE LI i e AN —
AN R GTEFRATT TR B A 5 NP B (1) VP AL G 73 FH 2 I AT Tt 2 4R 4%
AR AR BRI R F R FH N WFST. CRiE “H 7 fg— AN 7 iiEs:
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FE P ) FATH Rty B R i _ERRE WEST, DR ZE I sk 4403 Ak
EFRATBECE JATHIA N A7 (2D $7E WFST KI5 B i 1k NHAEGEE Python 73
RS (32790, IXRMEHR SR 53— Fh s X nlsl 8-6 i, —AMFCh BERIN A 4k .

0 S N L 7 R W

K 8-6. KIZBHEGTH): il 2 2e PE K G5 FI T30 L B FRA
7E WEST ™, AT I 5 78 = A 0 B v i) B el srei] O B PR s — A1 H3 [
AOLE, TR RS RAL S O shot K HLAE ARR(1, 2B TTH Do by T AN
s FATPRBGE BRI AN RV I, BAT PREAERE B R AR (AN 3R
FTLIe(l, ¥ eS8 4 H Ve B8, mRBAVAR TRFH L aa ... an FATHISCE
BE—NENA — a7, IBATATHE A WINERITG1, ).
PTEL, T text s ifdE AN, AR DAETRAT T SO A ke s i 201 o
>>> text = ['T', 'shot', 'an', 'elephant', 'in', 'my', 'pajamas']
[V -> 'shot']
XA WEST, FATH] Python " FBER I HER B — N (n-1) X (n- DI HFE, 7E41 8
-3 W R A init_wist () IR MARIRTT IRV E o FRATIEE AN T 1 R 2
display () K W BATHEE 104 WEST. IEWHUNRIREE, VAEQ, 2)HocH.
0 8-3. AEHIFT A it MR T H 2 B £ % o
def it wfst(tokens, grammar):
numtokens = len(tokens)
wist = [[None for i in range(numtokens+1)] for j in range(numtokens+1)]
for i in range(numtokens):
productions = grammar.productions(rhs=tokens[i])
wist[i][i+1] = productions[0].lhs()
return wfst
def complete wist(wfst, tokens, grammar, trace=False):
index = dict((p.rhs(), p.lhs()) for p in grammar.productions())
numtokens = len(tokens)
for span in range(2, numtokens+1):
for start in range(numtokens+1-span):
end = start + span
for mid in range(start+1, end):
ntl, nt2 = wfst[start][mid], wfst[mid][end]
if ntl and nt2 and (ntl,nt2) in index:
wist[start][end] = index[(nt],nt2)]
if trace:
print "[%s] %3s [%s] %3s [%s] ==> [%s] %3s [%s]" %

(start, ntl, mid, nt2, end, start, index[(ntl,nt2)], end)
return wfst
def display(wfst, tokens):
print "\"nWFST ' + ' "join([("%-4d" % 1) for i n range(l, len(wfst))])

for i in range(len(wfst)-1):
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print "%d " % i,
for j in range(1, len(wfst)):
print "%-4s" % (wfst[i][j] or '."),

print
>>> tokens = "I shot an elephant in my pajamas".split()
>>> wist0 = init wfst(tokens, groucho grammar)
>>> display(wfst0, tokens)
WFST 1 2 3 4 5 6 7

NP .
\Y .
Det

Det .

. . . . N

>>> wistl = complete wfst(wfst0, tokens, groucho grammar)
>>> display(wfstl, tokens)

WEST1 2 3 4 5 6 7

AU R W= O
z

0 NP . . S . . S

1 \Y . LY . VP
2 Det NP

3 N .

4 P . PP

5 . . . Det NP
6 . N

[ B FATT R Ee kg s, AR BOM 18] an FATH Det 7E(2, 3)H.7G, X LAiA| elephant 47 N
TE(3, 4)¥ 7T, AT an elephant AT TN A%AEQR, 4N 47 AT E B — A NP —
Det N A Al 73k, JATHAERATAT LR A0, 2)5. 75 NP,

B, JATT ARG A A, WREAEXA — B G FFHIAEG k)
PRI B, Ak, ) TARBIRA LSS C 91 8-3 TR R T B 52 . WEST. 3
1L FH 6 8 complete_wfst() I % trace b True, F/ATE I T 5% WFST IF 76 B ]
R A -

>>> wistl = complete wist(wfst0, tokens, groucho grammar, trace=True)

[2] Det [3] N [4] ==> [2] NP [4]

[5] Det [6] N [7] ==> [5] NP [7]

[1T V [2] NP [4] ==> [1] VP [4]
[4] P [5] NP [7] == [4] PP [7]
[0] NP [1] VP [4] == [0] S [4]
[1] VP [4] PP [7] == [1] VP [7]
[0] NP [1] VP [7] == [0] S [7]

filt: thTIRATIE wfst[0][1]48% Det, 7& wfst[11[21463 N, FATAT LA N NP 2]

wfst[0][2].
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i A

ii:l 1A B BRAT T S A s e AR A RS 2 AR, R SO —
s
[Ty

ARG IR R (0 — A7 BADRR AU Ak, BRI
ATTAREE S A 0 ™ A AN 3 g A 7 A AU

vl g

FAG g HERMEEEQO, DT T —A S Wi, RPHEMEEH®R T —
NETE T BENRARATF, AT B N TR R R T — M. BJE 0 WEST R4
& 8-7 Fim.

K 87 R PR A2 E 2457

R, TR PR 1A AT ) B BT s 8. AT NE TSI T — A58
NSRS TE

WFST A LA 556, IEWRAT LR RIR), WEST AGAZE—AN0rk, Prilizd
AR RIRE— A0 T — SR, AR e ik, e BRI
AR 0. BART LURHT RN CFG Hedf X o, AT 7 B F X b vk s 5
BIXFEMRE . 5=, 1EN—ANA T LRI, EBAERAAAERS, CREARA LN
b7 B H Y

o), WEST AR N R S5 A0 05 S0 CAnp A shial JE IR HO . (2, 8) it )
VP S2fr BN TR, —REEEE VY NP, —kSEH VP PP, X AR,
AMSETH A (BEARWI, XIEATEE, KA ) 3R oM 284l FE f ol =
B B 5 R R — S R ST R AR K S ) L (AL 8.8 ).
ﬁf | BBMRR: 20 BB RN LT nitk.app.chartparser() .

wh o
[T53

8.5 IkEFXAMKEFEIE

RV 4 SV 2 e T R P ] 5 5 76 K T B ) P 3 1 o — AN PR R L 7
A, BRSO, T D L IR 5 AR IR 2 IR R o MAEIE RS A P 5 IR
6] (4 —TCRRRE R e — AN TR LA A ShiA, BT S T RO T R, A
WK1 5

RAE I R AR A 1 L, G R0, AR R I s g G 2R
MR . ] 8-8 R T AMKAE R RISk LS AT
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OBJ FMOD

SBJ DETMOD 1 NMOD DETMOD 1
| shot an elephant in my pajamas

K 8-8. MKFFGH: i L PO 15 1) ENTHI R AR 252 R it A D RE A i %
5B S i o

8-8 SN TS & B P ] Z TR R TEVL D RERR RS . 1l 172 shot (X2 ¥EA
H)FRI LA B SBI (ETR), in &> NMOD (elephant /)44 i MitE ). 518 45 3L
AL, MAF SRR DA — P A7 5% R HAR RS TEIR T B

RS NLTK A ARAF SOV i ) —Fh 77 A——d e A B S R/ B R, AR
TEMRAF R AR

>>> groucho dep grammar = nltk.parse dependency grammar("""

.. 'shot' -=> 'T' | 'elephant' | 'in'

.. 'elephant' -> 'an' | 'in'

. 'In' -> 'pajamas’

... 'pajamas' -> 'my'

.M

>>> print groucho dep grammar

Dependency grammar with 7 productions

'shot' -> 'T'

'shot' -> 'elephant’
'shot' -> 'in'
'elephant' -> 'an'
'elephant' -> 'in'
'in' -> 'pajamas’
'pajamas' -> 'my'

AR R ABEE, 4T R #7155, 10T LA b2 3fiify A2 58 X
AT YA ST R AR S AR AR, 545 ) AER) T B NSk
A FPH . B 8-8 e, AT LIME I BOEUAF R R s 0 MR 2 0eifit) 1. i
ffl 157 groucho_dep_grammar Wi fit 17— Fi AR 7 2R S A B L, JediT
ZHTAERT IR TR S R A B 2 1

>>> pdp = nltk.ProjectiveDependencyParser(groucho _dep grammar)

>>> gent = 'l shot an elephant in my pajamas'.split()

>>> trees = pdp.parse(sent)

>>> for tree in trees:

print tree

(shot I (elephant an (in (pajamas my))))

(shot I (elephant an) (in (pajamas my)))

XSRS R A S RGBT DL A B, A D AT A m] R £ 57
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(14) shot shot

T~ _—7 T

I elephant | elephant in
in pajamas my
pajamas my

eI B 1 2 Rg P a5, JEBGE IARAE R R HEH .

TE— s> C PYEMRAS 2 Ftin H, WA D, Cafeth TIRZ A M MRk,
BRI LR UM

1. HPERA C oA 8, C MM AR T H,

2. HEXC MBS,

3. H AT D 2 nliEm.

4. H L+t D I H e & T ik =& AT IE I .

5. DIMEAHH YE (W agreement BY, case government) .

HIANHE MRS SOE B —A> PP RE R 2 P AL NP I, AR T ol
AR TR R DX i o A1) R TR A AN, BRI AN . A, NP2 PR
AR B DX AR AT T L2 i v e P L e S A R R v 5 M SR TP A A o 3K L 3 ) OB
s BARKIE S M SOEE LA SRR R SOEAEE AR, AR ESHE KA KR BHARC
FG N EAERRMKAE G R, Bl I 5 HELL ORI 22 R X P RO VR 45 G I TE .

Bot-5ENC

EFRATRAF A S RSN TR ] 8-2 Hh I SCVEIER AR B T 2880 (12) 141+
(12) a. The squirrel was frightened.
b. Chatterer saw the bear.
c. Chatterer thought Buster was angry.
d. Joe put the fish on the log.
LA X N 8-3 Hr kAR
% 8-3. VP CRIETHg O il

PR eI
VP >V Adj was

VP >V NP saw

VP >V S thought

VP >V NP PP put

W2 U, was AT LU ERAE LS B A — B 1L, saw A DU ERAETL S ) NP —2 Hy
B, thought " LA IRAEILIG I S —H N, thought 1] LA FRAEILSS ) NP Al PP — i Hi B
K ADI. NP. PP Rl S S WRR A 18] (AN, AT 28 ml LRI 2R ME—R H L
HARBEMAR . W (12), (13D 3P H AR A iR ) -
(13) a. *The squirrel was Buster was angry.
b. *Chatterer saw frightened.
c. *Chatterer thought the bear.
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d. *Joe put on the log.

P RO AU AT DU A R, A SR AR T A
‘ f.:?:fd A LARRE A . AR, BAT M (13D A K5 PR TR R R LURRE I o
I

TEMRAT ST Gerh, 7046 8-3 R ISR A BT AN R (O meA AN FRAIASOUE FH T
], Ak T HARSE L

FETRAE S HSOEHESE N, 8 T & MEORHARR (13) hAGEERE 1. 6 C
FG 1, AT B SRR GSOE AT, S R T VP G ahia K 5 Al E i i sh
—[A B FRATTRT LUK i il oy B 2« 2007 EIEAS, AN S — AAE
FME S fltn: BAEW, . chased Flsaw, 7ZSTHIE NP W EAME; ©A 1L NP K
F TR W RIS EhE SIS ARS, AL TV (transitive verb (4
5D, MAFTATAT LALE T i it A Al e

VP -> TV NP

TV -> 'chased' | 'saw'

IAE*Joe thought the bear #HERR T, I FATTEATH1 i thought 22— TV, {H Chatte
rer saw the bear {582 VT 3 8-4 $24t T 81 2 Blid] 1 I AR 149+
XK 84 Bia] 7K

W HX BT
v Intransitive verb barked

TV Transitive verb ~ saw a man
DatV  Dative verb gave a dog to a man
MY Sentential verb  said that a dog barked

FeA A — I R, AR AERS 9 Tk DI e . AMBEAEAE B MEN IR, BAR
P AR A R A IS o
S R B A R 7S 2 B M . AN AN RME M TR, e Hn] LLEAT
ARG, ASBAME R PO WS . I really fEITH (14D 6] 1P AR AT LAk
UNIIPSE LIS
(14) a. The squirrel really was frightened.
b. Chatterer really saw the bear.
c. Chatterer really thought Buster was angry.
d. Joe really put the fish on the log.
PP WIS S, FAl] AR RE G AR AT SOk i 17, 1 SO LX) A A )
O [ _E R RERYT

¥R

FIHACALE, BATRHEIE T “BtRIGE”, BT OGBS0k, HA —
AW 1R i) LI A SRR A T LAY K B ot AR 5 R o T A IR I —
LRI L AWAE? T, S ARFINAE. RMERATRVE B S SRRk
T eIl RS AR SO R 3R o R ol P 5 10 32 2 I g 211
2 7 A AR S 2% (AR AR P RO, DR LRI ME RS o 0 F) i, AR M SCIE AR
A, BRI SCETT LIS IT Ao SO RIXFERA , AE—NE 5 A XK B 2 Bidn S SGE AT
SR MIRER o T3S PAE IS 24 SO e B A48 SN2 i e I 3 A AR —AR) 71

277



AT ARG A AR RS N . Bt i, 5 SR A 7 s T

JREAFAEIX L ) i, — B8R AR H AR US55 0 R TR S0 2 iAs 7
IR NEDGIRZIMEE R o filtn: R ThfgiE7% (Lexical Functional Grammar, LFG) P
argram JUH . HU0ME) SRS fE T 4544 7% (Head-Driven Phrase Structure Grammar, HPSG)
LinGO FFFHESE . TRlVCALM 4R35 307k XTAG T H

8.6 EHA%K

I T a R R 45 A SCAAE R 1 R A . I, BAT] Eifngs P ) 7 i ke
A D HR A WERFRA 0l IOX A VA R Ak BB S IR o 35 P RLZE 2 A
fra? FEART R, BATRE DI U5 B2, JFE B IR 28 i 1SR B

WEERISCE

corpus e SCT W ETERI B EEAs,  JEh e 1 M ETE R 10% FIREA.

>>> from nltk.corpus import treebank

>>> t = treebank.parsed_sents('wsj_0001.mrg")[0]

>>> print t

(S

(NP-SBIJ
(NP (NNP Pierre) (NNP Vinken))
G )
(ADJP (NP (CD 61) (NNS years)) (JJ old))
G )
(VP
(MD will)
(VP
(VB join)
(NP (DT the) (NN board))
(PP-CLR
(IN as)
(NP (DT a) (JJ nonexecutive) (NN director)))
(NP-TMP (NNP Nov.) (CD 29))))
()

TATAT LA F I Lot R 5 B o R — AN S0k ltan: 5] 8-4 v R A FH — AN fij B )k
JEAs kAl Ay T AME B . B IRATE S — AN VP -> SV S By AR, XAME BT
BATR S I LA HELE SV P Tk R Rs A R B 1]

1) 8-4. FEZM L M1 1) T H#M it o

def filter(tree):

child nodes = [child.node for child in tree
if isinstance(child, nltk.Tree)]
return (tree.node == 'VP') and ('S' in child nodes)

>>> from nltk.corpus import treebank
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>>> [subtree for tree in treebank.parsed sents()
. for subtree in tree.subtrees(filter)]
[Tree('VP', [Tree('VBN', ['named']), Tree('S', [Tree('NP-SBI', ...]), ...]), ...]
PP [ kHZE, nltk.corpus.ppattach, &% AN S8 s B s Bl . 7EiX
B FATE A IZ IR U HOR o e B [ I3 A0 A2 ] (A 1 R, gy
R INAT B VP ILZ& NP, (HIE R B E o
>>> entries = nltk.corpus.ppattach.attachments('training')
>>> table = nltk.defaultdict(lambda: nltk.defaultdict(set))
>>> for entry in entries:
key = entrynounl + '-' + entry.prep + '-' + entry.noun2
table[key][entry.attachment].add(entry.verb)

>>> for key in sorted(table):
if len(table[key]) > 1:
print key, 'N:', sorted(table[key]['N']), 'V, sorted(table[key]['V'])

JX/\%IF%E[’JimthﬁﬂPﬁaﬂUytE)ﬂ offer-from-group N: ['rejected'] V:['received'],
1X IR received W —ANHUl ) PP B35 2] VP 1] rejected A& 1o AITLAHT—FF, FATT] DA
FHIAR B Bk i 30

NLTK R 7K B PE08 #5HEALES S 70 AT s PPAL L AT S5 O Bidls . — SR
SRS CHES I T AN R o A4, ‘e ] LB T4k large_grammars B3k (i
python -m nltk.downloader large_grammars).

NLTK W BHZERIER T b e Be i kL, 465 10000 A1) 22T A) 7, >k B BAGR
T RBIFFT B PR R . ARFRATINBOT SR X ANE R P — R

>>> nltk.corpus.sinica_treebank.parsed sents()[3450].draw()

VP

Nd?be Did VC32 i P
| m
Glkis; 7k *'r%lﬂ" T N Caa P

e b o e R
DM VH11 Nab {1 D|I"u"| VH16 Nab
| | | Jr

Mse B FR +Z58 ﬁL &

HERIBX

ANSE[R) 7, BB SR 7 5 Y TR R G I A A\ RE R G, 23 B 1) 5t
b, ARSI I K.

LEFRATIAE — A B 8] 75 B R SRR X AN ) . 1] fish B A& 44 1] SOt glyinl o FRATTRT L
XL A) T2 fish fish fish, =& fish like to fish for other fisho (H police 22— T,
WEARAARE A B ARTE O Filg “fish” A5 MItE 0%,

>>> grammar = nltk.parse cfg(""

.S -> NPV NP

.. NP -> NP Sbar

.. Sbar -> NP V
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... NP -> 'fish'

. V. > 'fish'

M

PAE, AT AR T — DB 7, fish fish fish fish fish, H— AU
“fish that other fish fish are in the habit of fishing fish themselves.” FAI1d F§ NLTK 1)
B irds, EAEARERTHA . XA 1EA R EE.

>>> tokens = ["fish"] * 5

>>> cp = nltk.ChartParser(grammar)

>>> for tree in cp.nbest parse(tokens):

print tree

(S (NP (NP fish) (Sbar (NP fish) (V fish))) (V fish) (NP fish))

(S (NP fish) (V fish) (NP (NP fish) (Sbar (NP fish) (V fish))))

B ) FACEERINE] (3, 5, 7, O, WAMFRIK SR Z: 15 2; 5 14 42; 1
32; 429; 1,430; 4,862; 16,796; 58,786; 208,012; ---. (iXj& Catalan %, FRAT/EH 4 T4k
i) f AR TR 23 BT R, S B A WST B3 R f) 1 Y
PR o XTSRS0 A FAEERE 102 (Ff@HT, X L2 Piglet f) PR JEI— (8.
175), XA F/NZ AT AEEAN T JJ AL B . AT SEBR 1) B ARIE S A R Gl LUy — M)
M B E T VR, IR LR SR AN AR IR SR, AR

TR, XA A A ERA TR R 5~ A74E. (Church & Patil, 1982)f i PP [y
BAEEER (15) XFERYA) 7 P2 % Catalan i LI K

(15) Put the block in the box on the table.

XA Z AR WTEESCH A 2 NS RATR B S — A 2 B i 130k, JdiTmt
BB AR A% O AT R M s B A AE BRSOk, a JUR AN IRGE ], dog M2 A
i, 1 runs MR —ANBhIE . AR, (R RS R S0EY, a g — N (Wl part a),
dog W& — gl CGEREVEZVIERED, 1M runs W2 — N4 (Wi: ski runs). FH3E [, Bt
AR T AR R 48 78 A 4Bl : he verb 'ate' is spelled with three letters; 7EUFi&,
AT EAE 515 . Ah, REHA R AT LS. Rk, —AME ) 2 3050 Hr s
WX SO AR BT S8 2 1 5 BLIB A R AT G TRE, . the a are of I.IE
a1 (Abney, 1996)CLZe4R I, XAZ—A “Uybhr” I — M5 iE 4 wiiE, Hh
are /M4, EAEUE AW (H0100 *F7K) A2 —, 10 a M 124 dRE A0y,
K 8-9 Fiur.

d

A B C D E F G H |

K 8-9. The a are of I: 27 THGHI N, BF—THIKDZE 1 are, FEHALERTIE: 7
AT ICH AL a are of column A (afier Abney)
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R IX A AN AT RER, SR AF GIBIE N, |2 55 4 B s A Re s b & gt — A
DM IR, B L RBAHE A, #lil: John saw Mary, &5 REIHRATAA T
e REaE GEW Abney R o IXPE SOR AT, FEAE T ELSER LA A)
T AT AR . B A BT HR AL T AR PO L [ [ 7, AT IRATTRENS LIk F TE R R R IR
R BRI SCR) R AT AT HE 4

17§ &7 S

AR FATTAN A 2R, AL B SORTIT R 2 48 i 1) 0 B s 1 1 2Pkl IR B ds g
T E— AT A TR, AR AT BE 204 BB 2 M AN A7 A
SCVEMUBEAS 7 B 502 0 IR S e B it 77— AN R A R s 2
FEPFZAEZ Fy, JATIT ZEERE N AT AR S BRI AT e A Bl . B ShiA giv
e XL E N EREEE S TR BHE—ADEEEE ). XA
W] LUHZAEMT L, 0 (16D B £ “Irialkg” B0 (16a) W, HIEFESLHIL
ARG B ) T o B ] AT
(16) a. Kim gave a bone to the dog.
b. Kim gave the dog a bone.
12 “XEWE” FIEAC (16b) (ARSI, ARG R A E . XML,
PG A8  T ARE S IR o SR, P R AR R S AR, A ATt 2R 2 XU i 4«
(17) a. Kim gives the heebie-jeebies to me (prepositional dative).
b. Kim gives me the heebie-jeebies (double object).
IS MR EEREAS, TATRT LIS A AL 2 give IR T ATl ks FIDURETE S5 R 1R 524, antai] 8
-5 e
W 8-5. FEINHEFEAR T give Fil gave [T
def give(t):
return t.node == 'VP' and len(t) > 2 and t[1].node == 'NP\
and (t[2].node == 'PP-DTV' or t[2].node == 'NP")\
and (‘give' in t[0].leaves() or 'gave' in t[0].leaves())
def sent(t):
return ' 'join(token for token in t.leaves() if token[0] not in '*-0')
def print node(t, width):
output = "%s %s: %s / %s: %s" %\
(sent(t[0]), t[1].node, sent(t[1]), t[2].node, sent(t[2]))
if len(output) > width:
output = output[:width] + "..."
print output
>>> for tree in nltk.corpus.treebank.parsed sents():
for t in tree.subtrees(give):
print_node(t, 72)
gave NP: the chefs / NP: a standing ovation
give NP: advertisers / NP: discounts for maintaining or increasing ad sp...
give NP: it / PP-DTV: to the politicians
gave NP: them / NP: similar help
give NP: them / NP:
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give NP:
give NP:
give NP:
gave NP:
give NP:
give NP:
give NP:
give NP:
gave NP:
give NP:
give NP:
give NP:
give NP:
gave NP:
give NP:

only French history questions / PP-DTV: to students in a Europe...
federal judges / NP: a raise

consumers / NP: the straight scoop on the U.S. waste crisis

Mitsui / NP: access to a high-tech medical product

Mitsubishi / NP: a window on the U.S. glass industry

much thought / PP-DTV: to the rates she was receiving , nor to ...
your Foster Savings Institution / NP: the gift of hope and free...
market operators / NP: the authority to suspend trading in futu...
quick approval / PP-DTV: to $ 3.18 billion in supplemental appr...
the Transportation Department / NP: up to 50 days to review any...
the president / NP: such power

me / NP: the heebie-jecbies

holders / NP: the right , but not the obligation , to buy a cal..
Mr. Thomas / NP: only a = qualified " rating , rather than ™

the president / NP: line-item veto power

PATTRT LS 2 — P Z4 A0 1) sl 2 B 0 R AME S ST M. SR, IX AT g R T
give NP: federal judges / NP: a raise, Ayl 7 EE/EMH . 5L, HRIE®Br
esnan & Hay, 2008)[F1 1AL, fF/EKEMIFZMAZE . XLkl vl DL IR KRR

RER_ETF R0 (probabilistic context-free grammar, PCFG) & —Fh EF 05k
%, B A AEAOEAMEE . Eas AE HAHINR ETR STIR SR ST AH [R] R STAS AT
L BAENT TL—MEE o PCFG 7= 28 B —AMEHT BIRE AR & F 20 7= A2 S 2 1)

P

I TR B 77208 X —A> PCFG 2 N —AN IR A 205 F1 A PR A =X 455 3 2
‘e, P BUE IR SE, Wil 8-6 Fian.
#il 8-6. & X—PFE L F XKL (PCFG.

grammar = nltk.parse pcfg(""
S -> NP VP [1.0]
VP > TV NP [0.4]
VP > 1V [0.3]
VP > DatV NP NP [0.3]
TV > 'saw' [1.0]
IV > ‘'ate' [1.0]
DatV -> 'gave' [1.0]
NP > 'telescopes' [0.8]
NP > 'Jack' [0.2]
"""

>>> print grammar

Grammar with 9 productions (start state = S)
S -> NP VP [1.0]

VP
VP
VP
TV

-> TV NP [0.4]

-=> IV [0.3]

-> DatV NP NP [0.3]
> 'saw' [1.0]

IV > 'ate' [1.0]
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DatV -> 'gave' [1.0]
NP -> 'telescopes' [0.8]
NP -> 'Jack' [0.2]
AT AR TT B (6 2 A= A L A 47, Wi: VP -> TV NP [0.4] | IV [0.3]

| DatV NP NP [0.3]. 24 T iR th 30228 A BE T i %6 5341, PCFG SCVEIN 1 20
PRI 45 2 I 2 2 2 R ZBCh 1. 481 8-6 HH I SCIEFF G XANZIR: X S A —A
PEAE R, BIBER L 1.0, AT VP, 0.4+03+0.3=1.0; % NP, 0.8+0.2=1.0. parse()ik|al
()5 AT IR A P Ak 26

o

>>> viterbi_parser = nltk. ViterbiParser(grammar)

>>> print viterbi_parser.parse(['Jack', 'saw', 'telescopes'])

(S (NP Jack) (VP (TV saw) (NP telescopes))) (p=0.064)

BAE, ST IE TR, AN e B R AT e Hic e K T BE R AR AT AN FE O 1)

Lo o) Mk 00 DTS P AT T RERIEATT -

8.7 /g

AT NG R, A DU B R  ADRET I R e BB P,
A ERE I .

SRR MNMBAEI BRI A TG I AR IR BATU, AR SR
) BSCIE PR AL R

S P TR AN 58 [V RV A2 A5 ) LA 23 PN 1R 18670 BSR4 ) 1) — I
AR

g —HANESG, BRSO R G — 1A AR TR A R IR RE 4
MNP S al L an,

HRAF SCEAE AT A2 2UHR 7 45 7 1 O] IR OB AT 4

AT A LR SGE ot AR B Cng i i v B 530

ot ANERE, VRS A1 SR A B AR A

— MR A IR AT E R IR BT A ARG AR SRR B R T REIT AT
T GEFERZS), ZElILAc A AT XA DA IFAREAL B 223 )1 £ 50 (. NP
-> NP PP). &H HY 7RA A &N LS A 5 N 747 A 1 ARG,
1 L ERY e R AL S5 1T R m ZFr iR

—AMERE AR _ER AT SRR AL L b ds, EHEAR B AR, JF 2
VP HERG TR PR 300 H AN ST A AT T R 23 o XA B ds AN REORIE A AR 2] — N
ST, BUEERSAAAE, CL FE AR A e G S sk 2.

8.8 H—F A%

AT RN RL R ATLE htp//www.nltk.org/, (045 b S SeAR (L DR 10 R . SE A

FI NLTK #0417, 5% http//www.nltk.org/howto - [f] Parsing HOWTO.

WL TARERNTTBEE: (O’ Grady et al, 2004)&—/ME S M, 1 (Radford,

1988) VA 5y #5252 (1) )7 XN A4 3032, A Forb 1 G BRABIARORS 45 74 i e ¥ S0k o AR
W F i) A H AR SR AR R0, BAR'E S generation JF A & & (Chomsky, 1965).

(Burton-Roberts, 1997) & — A1 [n] S i () 5¢ T el 23 Afr 9 1o I BORHS, A52 11
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%753 . (Huddleston & Pullum, 2002)32 4t T — 43 e O S8 VIR B I S5 55 20 T o
(Jurafsky & Martin, 2008)[¥)55 12 T PR TEE FIIEASCIE; 13.1-3 YRR HL I /0 T 57
TERNE AR FRR AR s 58 14 PRS0 MT; 28 16 TR TR UL 2 O HARE S B K
24PE. (Levin, 1993) R¥ZEATIAIEIEME, BB S i il 7 B 40 112K
AU IEAEEAT B ST RS S TR I ST H , Wl: LFG Pargram T H - Chitp:
//www 2 parc.com/istV/groups/nltt/pargram/), HPSG LinGO %EFFHESE Chttp://www.delph-in.net/
matrix/) LMK XTAG Tl H Chttp://www.cis.upenn.edu/ xtag/).

8.9 43

1. ORBEARH ARG AR ] Be 2 jif MR B U 1)) s 2 CHARFERR R T ) 1K
BRI T ARE T A2

2. O[n[#—"F Strunk F1 White f¥J2% 1F7E 0]+ Ik 18 FH however &7~ “although” HIE .
TEW 3R A) 7 I 1 however. XA INAE 2 122

3. OM*%M)¥: Kim arrived or Dana left and everyone cheered. HIHf'5 /(K K~ and
A1 or PIAHRSYE I o 7= A3 P Fh AR RE RS Y. IR S5 44

4. OTree KL T #FhILAA M 7. WEF Tree FB ORI E I 2404 (. A Tr
ee %, RJEHIA help(Tree)).

5. OfEARZA, RETFahiis —LLi k.

a.  mEACHE P E PR, XTI old men and women AN [A] 212
b, HARF P FRIR I R G A IER A S S SRR R, AT nitk. Tree() &
BRI E L. TH draw() W
c. 1 (a) HHFE, b The woman saw a man last Thursday i — A5
6. OGN EL, R, 2R B R EE, — B — N5 R R E N 0.
BE7R: RIS I LB KRB 1)

7. OZ%r#r A.A. Milne KT Piglet FH) ¥, e SMIA A7 FRIZ, REH S &k
XKLL (4 )54 S when S)o IR “R4E” BA)FE—NRES R . T
SLAXFE AN A ) F B AL S R AT A2

8.  OAE#IA TR HrasiErd, Mkt “ ik ” S IR “ g SOR” B sEsh) 1.

. Ogrammarl H3CHE (B 8-1) el FHRHIA K BE R 20 18] i) 105 2

10. Ol FHEITEAL I 2 A 