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AFHER), B TFRITIRT 4, WARE 4 AHFEE, #EEHE . (A. Conan Doyle, The
Sign of Four)

WL NRUL, AR AN R SE R - AR, IR AWK, EREIIEELR
AR - BEBHLR: RLAILL— D RER TAERTEFFITIS, REMEs helsh, BEE AR A
AT, XSS R — DR IR -

. Linux 2 — A& ET EATRAENERIERS, HEHEMN—1 Linux Torvalds
FIHKHF5T Intel 80386 205 1 K/ NMEFFITF I HT « #% 8 Larry Greenfield #%ii%, “Linus HJF
T E w2 — S EFTED AAAA F1 BBBB Z AV # FIFE/F - “(The Linux Users' Guide Beta
Version 1) -

T ARMET RN E L RO E B RELR -

15 IEXESMERES

HREFEAMIAFRAIES, WINIE, IESFEMESE - AR ARETE (RE
MBS s — L2 ; flfi 1@ B R AR -

ERBEF RN TR AT RIES - tin, BeEK EROF S e — 1ERE
T, EREKEREFINS ZARNEKR . LERAEESRRD TR AN . &E
BEHRE:

IEIE S RIESUES, BRI REAIT RS .

EXEFWETE™EAEZEAN - i, 3+3=6 ZHFEFBNEEEN. B
3+ =3%6 NE . H0 ZERIEIIML DT, (H 2Zz A% -

BERNE RBIWATE: MO - fRCEE S WERERTE, s, HFmis
TER - 3+ =23%6 K—DRELE § R —NEEmEeAinie (EDEBETR) - MR, Zz
REERFNBRICENAEE R Zz -

AR R MENE ARG, R, MCHEHER . ) 34 = 36 BAEIRMY
RARE + M = ZEVERIPRE, EBRITANRELER MEE . R, Es 10, s
DHHETTR Z )G, AR -

Exercise 1.1 & — M IEFRIRER T, FRRMCELMETE. RS - MERAGHEE
FEVMCETERAT -

2 — A T EGE IERIE E M —MER, LARA) TS (REN T BRIES
Hi, X REEIRN) o XM AED AT -

tan, HRrEl— e, LR T, REE LA REE, M1 R
BIE . — BRI TXADA)T, RSB A TRE R . BInRAE—MELEMf 4, HA
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HLRFET, IRREHEI M TR EE -

T BIREE R T U BRMIE) AR BTN SORK - EFGE S ORI AR
PR U, XERES MEAHARRAER, Tk LT3

TUARNE: N T IR MR AE, BRIESRE TIRZ IR A ERESTRILK
. BRESERE, -

TV BIRES I T IR . RE — LT T, WFRARE E
THIRE R T EXUEERE T MR .

ki, WERESHA —-F PN —BHAEREE CENIEES RS SN
Y o AR B, EFUES M ARES Z MK G RAECC Z BRI X R, EEE
EZ

R BIARGE AR TIE IR, RN T ERINHE, BEFAE T ARt
Mo ZSCHEANDURT W, T HHF RSO 2 -

HOC BT HEREMEE, SMtRE TEZNER . BOUSRERS ST, B
FEIRER Z U

RFP: WWRNERRFRIC = . AT LB TARC RIS 52 2 A -

X BAEAERR P R — I (EFEEAERNES)  F—, EEEXEE—RLBRIES
MR, PTLLEAERAA PR . Bk, St ERE IR, L, MCLEINL, MZAE
APSHEE AR —DFRINE, ATLLE SR RS, IRBIPRMCHIE S, RE R

g . BJE, MTTHRRER . —LHEMRA LANER (E BRES A IZEH)
AR SAEERE S HIE AR -

1.6 FH 1R

EE, FFTEE RS — MR LR hello world", B PP Bt 2 &< B8], "Hello ,
World!". 7 Python H', HiEHE:

print 'Hello, World!'

XA print IBEAJH T3, WHEEEERK EITHARE . EAES RS LERT —ME. 7
XFMBOLT, 255 HiA
Hello, World!
PR RGSIRE T EW B REISORRFF IR LR, 1A HIELE R+ .
— 8 \H 33 "Hello, World!" 2 7 1) 18] 135 2 B2 R HIWr R A2 98 5 B0 IF IR o % B A
Python ffiSZ4EH 4F !

LXASIER R R AR B F PR KIE -

2 X BATHCUISZ FHE IO, R 5 3E 7 I8 FIRHL B

37E Python3.0 ', print 22— eR¥L, TE—MEAT, FLUEER print("Hello, World!") - FATAAM
FEEMBRECT | BE: EARBENEN python 2.7 Fl python3.1 4% i, python 3.2 [ release i th RIRF 5 A7
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1.7 YA
A TE F R AT T B X A AN T3 1%, AR AT ABERS 2295 A ] 7 - R AT DAZE S B

FEAAZHOER, HEMEREREE—WAR, HRERESZANL LR
fry. 4

TEIRHTES, Zal— R I, IRBOZEOR LR R - Han, 7£"Hello, World!"
BIFY, WRZEE TG SERZ —, SREMFL? MRIERAESEHZE T, N2EFE?
WRPHE T print TWE?

XA RENS AL AI A B RIS VR B BN, RN EE T, FOVRFNE T8RS
BHRERT . IERERIEERR S USRI R B %

Gate, KA, ARHORIRSRMIELE - (RE— DR bug BEHIFIL, RATEEZRE
RATNE, whi A, EEEEAD-

AIERRY, ANTRZE SIS . i) TIEER, FAHEEN SRR,
HREMAG IR, BATEENT= SRS mE A

TR AR F 2 W B R G B E . — D ERIEREM S E— PR T, e
—ENE, WIEEEE, AR, s DI, BUERE BRI A

TR TAERLRM — DI ZIEE R EKANE - 7 BF 3T EF AR R
BNBIRARFEF, NEARRE (NR) R TR TAERIRES.

S EEGRE S NER), BRE-FERET, ERENEAIEHE N RER . B8
BENCRE, A - DEIREBE, X8, BRIARERMELS . BABMIT IR R !

1.8 ARiEF
problem solving [FIfER:  FoRFE, KA, FARRTRE-

high-level language mZKiEF: & Python —HEHIBRFEITES, #Kitib A15E55
R -

low-level language IRES: BT RENESPUTHRRFZITES, WM VEE
57 OEE ILHEES -

portability AT AEE: R AT LIE— & B B HINHUT RS -

interpret fi#R¥:  FEITEITRERIUTHRIES RE R -

compile 4ii%:  EMEPEEF S R TFHRBAMIRIES -
SREVE: RAEARR, WLURA EMEEIEL S R R, REIIT

5% % Reeves fll Nass, The Media Equation:How People Treat Computers, Television, and New Media Like
Real People and Places.




1.9. %4>] 7

source code JBHS:  RUREHIRBHIE SRS ORLFF .
object code EIFRIEHS: GiEISsE IR R (ML)
executable FTHVFAHD:  ERIIBAIHIA, WL -
executable ATH{T TG
prompt HRA:  REERNTE, RGP .
script JiIA . FAEZESCHE R IR -
interactive mode ZHMF:  —FHEIHIA i & FIZ AR K python EEEZLHIT -

script mode A —F{#H Python fi#RE23 70, Python fiffeas BEBUEIZA 4 ()15
AT -

program B FSHTIF BTG B A

algorithm B SR — K FIRHGE L

bug: BFHIEEE -

debugging . KB, RBEFHARIER .

syntax BT TRFFRILEH) -

syntax error MR (R T AL IERURRITIORS

exception FH:  BFTEEITI KHIHIL

semantics 5 X EFIEE.

semantics error V8 X EE%: TR REVENE, (EHHIINLIVT RO -
natural language EISKER:  ANTH#HAMIES HRZEMN.

formal language [EXNHES:  ARN TEMEKEKRITHES, i, AR
EHENER, rENEFOHESERERES -

token #iZ:  BFHHESHIBIERTE, 0T HAEE 5.
parse AIESIT: REFRLIF, SHTEELH -

print statement print i§4): —%%¥5R Python fi#Rgs BR— MAEMTES -

$k
cH
O

{5

1.9 #:>]

Exercise 1.2 TN 250 % Python E Mpython.org. iX T &7 | Python H—L{F
., HH1 Python HHRHERE - /RA] LIEE Python B 7301 -

Hn, ERREERA print, F—MEERPE print AU EF, FARTAER
FRERREE R, ERANE TN EW R SR E AR .
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Exercise 1.3 35/ Python fi#REZs, M A helpO BNE&T B T E . 8U& RIAT LU
Ahelp('print') FKFXT print IHAIKIEE -

WMEBE AL, IREFRE LGS Python B /7 301, EUEREINTELE . X MRIT
IR1EFH BV E R SUR Python FRBERSIUA -

Exercise 1.4 fTJF Python f#fss, ATE HILEIENITRE . R TEHEHRENIFIE,
Python FINMERECEFFSIRMEL. N, 5 +- F/FZRINEL BR. RIERFTE *.

2]}

W 43 P30 0, BT 10 A B, BEEEFANEEZ DY RIS E RS /DR
/NP (Hint: —RHEEF 161 AF) «



Chapter 2

IS

AR~ FIATFTE O]

2.1 ZEMEERS

TEEEFOHENREANEY, E—"FHEE -1 EHFE . 25 NERMNZTHEE
A 1, 2 DL} 'Hello, World!'-

N

WRERETAFEIERE: 22— EE, T 'Hello, World!' B2—NFFH, ZFTLLX
RIERERNEERS— “& Fi. HAE5I5aE, 8% (L@ 7TLLRENTR

>>> print 4
4

WRFATE — N ERIEIERE, MRS EIRER-

>>> type('Hello, World!')
<type 'str'>
>>> type(17)
<type 'int'>

B, FRBETRE str, BEETRA int. FFE, H/INUSHEFET float R,
PRI 23X LE i — PR floating-point HUEHE R R LR -

>>> type(3.2)
<type 'float'>

LT 17 Fr3.20 P ENBREBEERELRT, LR LLBTENESISH, Ll
FATE -

>>> type('17')

<type 'str'>

>>> type('3.2')

<type 'str'>

EATRET -

=z
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RN — D REELES, RS IR AE 3 NECT RN EIE S, 91 1,000,000 X T
Python SRV AE—MHAIECT, (ERIXFERRE SIER):

>>> print 1,000,000
100

LR, XAREANFTHRH - Python R 1,000,000 i —HHEZ SR HIETFF, 18
i SRR X

XA WEN RS — N E SR G T REAT LU, WEREEGEE, E2REM
“IERA” B -

22 ZnE
R 25 B R R RS S R A S E Y — . — R — e RE A R -
SR B IR A R TR

>>> message = 'And now for something completely different'
>>>n = 17
>>> pi = 3.1415926535897931

XM T & ZRWEEA - B — D PR RIKES — P nessage EE;
FRHE 17 WERTE o, B=FK o IEUERESTE pi-

ZEBEHEMAFRNERAMN—PNRLEAZENE . JHENEREREER, HhEsa
THEHNZEMLKRE BRENZELES BIPRE) - DUNRIERSH T 25071

+
%

message —= 'And now for something completely different’

n— 17

pi —= 3.1415926535897931

PRAT LA — > print #EA) 8% BoR2E 2 HI(E:

>>> print n
17

>>> print pi
3.14159265359

— AR R S R TR A R R A A SR

>>> type(message)
<type 'str'>

>>> type(n)

<type 'int'>

>>> type(pi)
<type 'float'>

Exercise 2.1 {ARRAERA— LRI LL 0 T2k, IRSEE— D EFERER:



2.3. E AR T 11

>>> zipcode = 02492

SyntaxError: invalid token
HA AR Hir T IR, (HRERERRH:

>>> zipcode = 02132
>>> print zipcode
1114

PREETE X R N AIE? $#oR: FTENEUE 01, 010, 0100 A1 01000 -

2.3 EAAMKET
R B MU B U S 2 R — R 549 T 2 RO -

RAFLUERK . BIITLIRANO §F RIS, QUL FRFFL . K5T 8
it e Uil sl iy o ol SR Al

MRS () ATUHEIE - ZEAF, BHEERAEEZ RIS TH, Winy_name 5L

%§a1rspeed_of_unladen_swallow

WMRAFI T T — P2 BIFENA T, REBEXER—MEEEHR:

>>> 76trombones = 'big parade'
SyntaxError: invalid syntax

>>> more@ = 1000000

SyntaxError: invalid syntax

>>> class = 'Advanced Theoretical Zymurgy'
SyntaxError: invalid syntax

76trombones & IETERY, N ENREF B - moree EIRVERY, RN EAE T EEFRF
Q. B2 class WFEEETR?

HEE class J&T Python H)— P KHET - MRS (XL K0 FoRIAAIREF IS,
BENARER AR -

Python #£74 31 K]

and del from not while
as elif global or with
assert else if pass yield
break except import print

class exec in raise

continue finally is return

def for lambda try

PRAT A KRBTSR T - RS IRERE RS IR, MIRE A FERE, &
EXNZEAROAERBTIIERL

17 Python 3.0 H,exec NHEZE— KT, {H nonlocal f&-
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24 FEFFIEA]
718 A) 52 —2H Python MRS Al AT RO - T LBEBE WMAEFER): print FI

assignment -

HRAER BB A —FEFER, BRSSIITIZEER, HFERER, MRAFER
i -

— MR R OE —RIBRFIEA . IREZT—&BEFEF, ST %802 2R
X R A B -

Flan, RS

print 1
x =2
print x

BT

1

T (R V8 A A=

2.5 EEFFFIZEL
BREAFRFORTRIRIANT 5, WINEMRE . 2B ER BEE g oz 55
BEAF ++ = xR SEINTE L B S RIE S BRIZAEEOZEE, W T E ARG
20+32  hour-1  hour*60+minute minute/60 5*¥2  (5+9)*(15-7)

FE—EHMAMREES T, - WHBIEEGEE, EREE Python FiXE— M #1IE,
R XORe 782 AR A & 88 AL #RAE R #1R, /R AT LA fEwiki. python. org/moin/
BitwiseOperators H[5i SHH AN -

PRIGIZEATH AR IR R IR R 1T

>>> minute = 59
>>> minute/60
0

minute FIMER 59, TEELRRIEART, 59 BRLL 60 AIZEHRIE 0.98333, MAJE 0. A IRZER
JE R A Python $UT T FEUCERRE? -

L RECHGE B, SRFRREE, TREREEER TGRS, BT
REERN 0o

MRER —MEEEE—MFAE, Python HUTESABRIE, 45 RN S

>>> minute/60.0
0.98333333333333328

27E Python 3.0 Y, iXMBRIEALE R —MF R BN HEAE/ /TR .
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2.6 FiAI

FIAARYE . BEMZEFNOAEG . —MUER—MERENX, —PREHBE—PRRAH,
Rt — TR SERRAN (BIXZE x SEHEIKE)

17

X

x + 17

WRREL B TRA— N RIA, R LRI B E I EoRY
>>> 1 + 1

2

BEMAF, —PMRAXRGAMEFERE ! PEEmE e AR
Exercise 2.2 £ B MR A—FFRAF, WERLER.

HoX O

+
= O

IERRX B RA A — DA BHIETT - R 47 BRI, E&HRE
RSN print 15 A), REWEKIH -

2.7 EEAFTHIMIEH

B—ANREAFTHAE T—MBEFFN, KERIUT HLERHNRE - Python 38 M EL 2
BEFFEIAE - PEMDAS & — BRI RT3 LE ]

e Parentheses (1§5) EHHmMIMLES, 7 LIEE R AR LI EMIRFRE . BT
FEFEESHHRIAREHRE, 2 x (3-1) FIERE 4, (1+1)*+(5-2) MILEERE 8. IF
A LAHIES R FARER S ML, 41 (minute * 100) / 60, BT ARas 5
BEEER .

o Exponentiation (f84GZ2H) HIREMMER, FI 2xx1+1 FIGERZ 3, TAE 4,
3 1xx3 LRI 3, AR 27

e Multiplication (3&{%) #1Division (Fri%) BHEMRIKIMER, HILT Addition (AN
%) #1 Subtraction (%), ENIRFEEEHEFEMLLER . FHit 6+4/2 LR E 8,
MANE 5 -

o BHMEMNENIZEMFZMNLEEHITRER - FI7EFRIAZ degrees / 2 * pi
L HETTRRE, REESER ER pio IRERL on, IRFEMHES, 55
{#F] degrees / 2 / pi-

2.8 TFITEERME

—BIEOT, RAREEAERZREMERTFA S, AEFRREEREET, FHUT
PEE | SPAIOR
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'2'-'1" 'eggs'/'easy' 'third'*'a charm'

BEA + ALMERTFA S, (ERMERRPER T TIE ERITHRSER, BRFA
HERME - fIn.

first = 'throat'
second = 'warbler'
print first + second

%%F?E@ﬁﬁtﬂf% throatwarbler-

BEAF « FAEATUEHTFAE, TR EREEFIFH . U Span'*3 M4 R
7= 'SpamSpamSpam' - YIR—MZBEMAFRFRH, LA — DI R—DEE-

BESF + M« TR RLINERSREE, 1 ax3 YT 4+a+4, FEILFATH
“H'Spam'*3 2 T 'Spam'+'Spam'+'Spam', HI . HR, FHENRBKMES ML
BECPIINERIFRIEL R E R KB X B ET o VRAT DAt H — N I0EE T 7F 8 B a 1
ng?

29 FE
YR ESES K, HREEL, BN EMHIEE. FENTZRIESEZEN, B
RMEE T RS —/ NI RIEH ERMT 248, & NXAXLE -

HTXNEH, ERFFRINRE, EH B IRE SR X B P2 Mt 2 f—1 RIF
WA - IXEERCHAR N ERE, BN TH# 155 Tk

# compute the percentage of the hour that has elapsed
percentage = (minute * 100) / 60

XA, ERELEETA TR I IRt AT IEE— AT RIR BRI
percentage = (minute * 100) / 60 # percentage of an hour
# 775 5 B — 1745 R BRI A AR 2 - E AT R AR P BB T -

SRS P AR AR R, ERAER AR BATTRT DAE R B B B AT LATE H RS
T2 ERDERRBEE N 20X A -

PAN AR T AT TC B

v =5 # assign 5 to v
UTHEBREE TRETENERER.:
v =5 # velocity in meters/second.

T A B AT DU SHERE IR, ERAZE RS S EERAFE LA, FXE—1
I
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2.10 it

HEi L BERBRIREEMR R EZ NIEEZEH, WREF class fl yield, EEEFIEE
FFF, Ulodd~job FIUSS$ -

WRRE—NBELFIMA—12H, Python &YX & MNEE B HIZEEL

>>> bad name = 5
SyntaxError: invalid syntax

AR, BEREBIRA R KD - @ AHEZ SyntaxError: invalid syntax
1 SyntaxError: invalid token, Ef I NEERLZEEE-

BTN REREHT REXTEH", BREER—MEERENZE - XSERTE?
BRI A A

>>> principal = 327.68
>>> interest = principle * rate
NameError: name 'principle' is not defined

B EZRAR/NEEUEN, E LaTeX Al latex EANFEIN -
SRR K EAEZEARIRE Lo flan, SRE 5, RIEFEER:
>>> 1.0 / 2.0 * pi

HRELIT TERE, BHIEREEE n/2, FARBENLR! Python {H IMNEFERE
WA A8 3, B MEARBE— M ERER, RISRIR L EERIER .

N

s

211 RiEFR
HE: BFRENEREIER T, UI— T HFHFENTE.
KA BIRMDER - HETDVERA] R FR R EEL (int), VFSE (float), MFAFH

(str) -
B RORPTEBEEIRE
FRs  FREA/INEGT T RN RTY .
FAE: R —ERTAREEERE .
DE. fRE—PMEERER.
B —BRARGLSEAT AR . BRI A A AR EE AR TEE A -
WE: RHEERESZRRES .
WEE:  FoRL BN MEUERIE -

FiET. IR RN R AT IR N ROCREE BAE, IRASBEERIFIA if, def Al
while fENZES -

R FoR MR BRI S, Wik, kL, sETAAEREK.
BREC BB EHREE -
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NECEERRYE: BEUHERI & R DGR 10sE -
®ikdl: FoRBGHROZE . ZEAEENAS -
RE EEPTEEF LR RA NG - R .
LSRN & SGERAFALZEECRE ML ATAL -
RHR: R TEREERILE -
TR BRFhRAGEFR (& EMEHERERFOAN) ER, EARREFHITINE .-

2.12 #:>]

Exercise 2.3 {BORFAHIT 140 T BIBAETE AT

width = 17
height = 12.0
delimiter = '.'

NTFTRIIFRER, FHFRAXOEEEIRRE RAXEE) -
1. width/2
2. width/2.0
3. height/3
4.1 +2 %5

5. delimiter * 5

fifH Python S RIS UEIRAVES R -
Exercise 2.4 %:>] {1 Python RS 1EITHSS -
1. — B H r FIERIETRR urd . — D130 5 BBRIERIETR £ /7 $&7R5: 392.6

SRR |
2. B —AHRIBEEMARZ $24.95, FIEFRML 40% B0, X —ARPAsk s H oy
$3, EEEEIN—AFTE 75 &0, WREE 60 AP LSHAFEZ A

3. MNARIAE 6:52 BT HR, FRRMA P T 195 E (815 BRE), REREFTEH
T3WE (7128%HE), REHREREPME T 18, Ff o R gEE 2RIz R?
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PRI%N

R, RERHEH RN —RIBUTHERIER), 28 L—PRE, HAiEE—
DEEE T —RINER] - 5, BUATLLET A A AL A HEEEEE — 1 E
Al Dl

>>>type(32)
<type 'int'>

BB RRT, NES BRRAFIRER B I SEL (argument). 45 REFFLZHIKT
WHEBNX A0 BEEZ NS, RBE—DER (WEREE) -

W

3.1 RIVEHREL

Python F&{ft— L8P B o T AAE — PSR BU A (B el s — KA .
tint AR —ME, WRATL, SIECHRRAEELR, TlEs Bes .

>>> int('32')
32
>>> int('Hello')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: invalid literal for int() with base 10: 'Hello'

int BREC] DRI QG O S, (R ANEER LI, e/ NG o)

>>> int(3.99999)
3

>>> int(-2.3)

-2

float PRAUEREEUNIFAT B A AL

>>>float (32)

32.0
>>>float('3.14159")
3.14159
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1

WA, str ESHEHRN T &

>>>str(32)

1 32 1
>>>str(3.14159)
'3.14159'

3.2 HzEREL

Python A — M E2EEER, $R4L T RZHFANRBIEE R L. HRE—1MEE—RINE
Bk R PR ST -

FEFRAVEHER Z 5, HIHFAE

>>>import math

XAEAIOE T — DI math AR5 AERIRZAITENMRIRAT &R, R BEn T HIfE
.

ST

>>>print math
<module 'math' from '/usr/lib/python2.5/1ib-dynload/math.so'>

RS RS T AEIZRIRN BB ECI 2R & - BT ADX LR AL, VR0 9R e AR 4% 1 B
B, PR e X R -

>>>ratio = signal_poewe / noise_poewr
>>>decibels = 10 * math.loglO(ratio)

>>>radians = 0.7
>>>height = math.sin(radians)

FHMIFIHELL 10 AR, ([FERILATREL . math BEERAIREL T log KITELL e JERATR
.

FEZNMHIFIHE radians WIEZE . ZPELRT sin FIEAME =KL (cos,tan F555) #
ZINEVERNSE - L 360, FEIRLL 2m, HEASEI90E -

>>>degrees = 45

>>>radians = degrees / 360.0 * 2 * math.pi
>>>math.sin(radians)

0.707106781187

2

S

Fi1A math.pi M math BHRIGLE pi-
A o

WRTE=/A%, RA]UELHNSERN 52 RS WK, BEE0H%:
THE 3 MIHLES b float('3.14159") f% Hi 9:3.1415899999999999(f# F% &% Python2.5 Fl 2.6); 3.14159 (f#EFE %

Python3.1)
27E 3 WIHLES L # H 9:0.70710678118654746

DE pi MEEMSET n, FEEREIAE 15 1
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>>>math.sqrt(2) / 2.0
0.707106781187

3

3.3 Az

245k, BAICERE TRFIE D TE 28, KA, &6 TS S
K, TARIRSLAH N -

RFBOHE 5 BB AR — M Eat 2 REIE MR F RS Sk, G —MEFR.
W, REEIZEA LR RA S, SRR

x = math.sin{degrees / 360 * 2 * math.pi)
EE= A mEHH:
x = math.exp(math.log(x+1))

FLUX A, AT LARSZER T, JLPE A DR — Rk B — " HI5h REEAH
LR DR .+ HABEFT A AL M2 5 R R .

>>>minutes = hours * 60 # IEAf
>>>hours * 60 = minutes # fHi%!
SyntaxError: can't assign to operator

3.4 FHEHHIREL

HEIAE, BN Python B HIREL, =X, BABF UGS B CR0HRE. Rk
TEFEM T = A A, BRI 2 T — RS AR -

X UM

def print_lyrics(Q):
print "I'm a lumberjack, and I'm okay."
print "I sleep all night and I work all day."

def JE—PRET, RUIE— P REE L. WA Eprint_lyrics. BRE KA AL
AL —H. Fif, BFM—EIRaff52aiEn, BRE T LLERT - Bilh
ATV REFIER R B2 T, HF BB R E R R B2 & (A F A2 7 -

B FHE R NMES RS, RN R RS-

BREUE SR — 1T ISR Bk HR il o IR A . sRBCK D ME U — P 5,
BB LB Yt - JBH, a1 (S Section 7?) - AT LIE & ERHE
STERERINLES b, WiE RRERIE LS, W ENINE SR AR 2 1 RS B R

AE o/ct+ T, MBEE
SEARKEFXFE A




20 Chapter 3. K%

HITEA] -

print A AT R G5 5EAR) - 85| SHXE5HRE ), KRB AHEH
B55, RTEIISHHNETFES -

WARAEC EARU MR REL, R A0S () AR e SRR

>>> def print_lyrics():
print "I'm a lumberjack, and I'm okay."
print "I sleep all night and I work all day."

BEER-DREGEL, LHEE-MEN (AT EAE L) -

RN AR, HAEOIEE T R4 0T -

>>> print print_lyrics

<function print_lyrics at 0xb7e99e9c>
>>> print type(print_lyrics)

<type 'function'>

print_lyrics FIEZ— T HRET R, XKIZ function' -
VA FH B ) R ORI A B R S VA R R R
>>> print_lyrics()

I'm a lumberjack, and I'm okay.
I sleep all night and I work all day.

—HEXLT = RE, SRR R EP A E - e, EEEREAITEAE, Al
AL —1 K%L, Mlrepeat_lyrics:

def repeat_lyrics():
print_lyrics()
print_lyrics()

HHMAZ:

>>> repeat_lyrics()

I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.
I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.

B, HEMHILAIARIX A BRI ~~ .

3.5 ENXFIFEH
HE—EIHRERE, ETREFRE L EEXER:
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def print_lyrics(Q):
print "I'm a lumberjack, and I'm okay."
print "I sleep all night and I work all day."

def repeat_lyrics():
print_lyrics()
print_lyrics()

repeat_lyrics()

XAREFAE T A REE X print_lyrics %Hrepeat_lyriCSO BREUE BTG H
B A —E, FUROIERRE— D RECT 5 o BRE A B TE A 08 R A A IR A T
BREC AN = A AR AT

AR, EERRT, FATDMOE— DR DAER, HEGE S — KRR
IRRENAT -

Exercise 3.1 & FHRF &G DATHEITES, X, REURHEE LAiHl. 2178y, &
EEMT A SREERY -

Exercise 3.2 FHER LA EIEE, H Hillprint_lyrics BEUE X Elrepeat_lyrics
JEH - FizfTREFF, BEEM ARH?

3.6 AT
97T (R BHCE B — YT X, BT AU S PTITT I BT
HUTS H NERFF RS — MR OTFIAN - 3B — 0T —F), EITRIAR -

BRECR LR — XTI AR - ANRPIT T —MEA, IUTRBREIRERE, TR
BRIFTEER, REHESE LIKBERRMT -

XWTERAR T B, (E R IC AR e R 2 w] A A ELAl R R S BT IR A — 1 eR
g AeS, R AREANE AT AN — R EHIE R . HHATIE BRI R, e AT
FENRAPITHAR RSN — 1> %

SEIZMRE, Python MRIEFGBEITIAEME, Fril, SREEGITERMN, P EEIEH
EHRIREIRA A - SEAREFRERN, PUTRE L.

XA TRELAE BROARE R AT AW ARG, ALENEET . BRE,
wENTRE, EEEEE L.

3.7 JESHMES

HATEL R B — LN EREFEEZ LS. Wi, S math.sin, FAMEE—NEF
TERES . —BREEZ AL —1ZE: nath.pow HEZW D, JKMFE
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def print_twice(bruce):
print bruce
print bruce

XA, EEZMES TS bruce - AREHRMN, ITHESZHEMNIK (TREMZ) -

R B AR AT TENAO(E -

>>> print_twice('Spam')
Spam

Spam

>>> print_twice(17)

17

17

>>> print_twice(math.pi)
3.14159265359
3.14159265359

& TN E R RN FE R E A T B SRR, B, BT DL R R
iﬁffﬂ@print_twiceﬂ@ggégz

>>> print_twice('Spam '*4)

Spam Spam Spam Spam

Spam Spam Spam Spam

>>> print_twice(math.cos(math.pi))
-1.0

-1.0

SESEREBUAR A GRS, Bl 6+, #FiA Spam '*4 F math.cos(math.pi)
APt E—x

WAL — RN LS

>>> michael = 'Eric, the half a bee.'
>>> print_twice(michael)

Eric, the half a bee.

Eric, the half a bee.

HAMERN LS R BEREBAIL RS (nichael) FEZ (bruce) WHIEM KR . B MEK
AWRRETITER) (FEAM EECH) . fEprint_twice, F A HERE D AN bruce -

3.8 REMZECE AN
UERHT R R, CREE, BRECAFETEICH. L.

def cat_twice(partl, part2):
cat = partl + part2
print_twice(cat)

REEEZW S, EREN], TSR - 55 TSR
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>>> linel = 'Bing tiddle '
>>> line2 'tiddle bang.'
>>> cat_twice(linel, line2)
Bing tiddle tiddle bang.
Bing tiddle tiddle bang.

Ycat_twice LZEARAINIE, ZE cat MUK T « WIRFMNZEHITEHIE, BN/ 1R
H

>>> print cat
NameError: name 'cat' is not defined

ESHEREM . i, Eprint_twice ), ¥H bruce iXTH7HR -

3.9 Stack diagrams HEF R E K

T IREEME AR B A ARG, AR, EMERREER AR AR . RREE
WerRE EoR TENZRME, FNEER T ZEREIRE.

BMERRR DR —MERMZE—TET, FURRHy, BEREREUESMNER -
FATTRT LA iy 1 ) 1)1 7= BAE [

N\

linel ——= ’Bing tiddle’

__Mmain__ ) )
line2 ——= 'tiddle bang.’
partl —= ’'Bing tiddle’
cat_twice part2 —= ’tiddle bang.’

cat —= ’'Bing tiddle tiddle bang.’

print_twice bruce —= 'Bing tiddle tiddle bang.’

HE B B 22 HEAE AR R, R IR R BOR D B X D67 H, print_twice

ﬁ?cat_twiceﬂﬁfﬂ, cat_twice%ﬁ__main__ﬂﬂﬁﬁo

B— 1SR AMAAEREELSHE . BT, partt # linet HEMFEFIME, part2
line2 #EFEFHIE, bruce 1 cat FIHMFKIE -

R RECH AT 2 HILES R, Python ITETREZFR, A E R KA RE%,
E=MAAERRE, —5HE__main__ KA. 0, WRZAEprint_twice MEE DI

cat, ¥&1EE|— NameError:

Traceback (innermost last):
File "test.py", line 13, in __main__
cat_twice(linel, line2)
File "test.py", line 5, in cat_twice
print_twice(cat)
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File "test.py", line 9, in print_twice
print cat
NameError: name 'cat' is not defined

XIS 25 PR A 5 tracebackGEER) - B EIRTA MR IR A M ICHE, BT, IR bR
BT - BER T 5IEHRITS -

£ traceback AR BT FPAIAESHERS B AP AOHEEL R —FER - IEAES AT B0 RR B S IR -

3.10  “4HR” BRAUR void BREX

—LEFRA TR PR EL, a0 math BREL, AR, BAR—AFEFLT, TG ERMES
“CER KA (fruitful functions) . HAMKEL, Kprint_twice, EHE—TEhE, (HE2EEHIR
[E]—ME - AT “FEICEEL “ (void function)® -

A SRR R, IRRZEURO T AR AR M 45, (RATEEIE
EsE — MR REETEFEN— P RARN—E D

x = math.cos(radians)
golden = (math.sqrt(5) + 1) / 2

LR A H — %L, Python B Ran R45 R

>>> math.sqrt(5)
2.2360679774997898

BFERIAA, iR, WRMNOGAA— “4REEC, REERAGEIERT !
math.sqrt(5)
AT E 5 KPR, HEREAENEHEEE BrER, FrldE 2 RN HE” -

FETCRREL (Void BREQ) FEBRAE LR RFLLRW, siE A MR, EEMIMTERR
H. MRZRELLERHE —PEE, HANHFSHEE—FIRIE None -

>>> result = print_twice('Bing')
Bing

Bing

>>> print result

None

None H{EANFFF & 'None' REINAFMIBEE . ©H — MIRHIREL.

>>> print type(None)
<type 'NoneType'>

BEHW, TAEOREERE RITRE, FidJLE, I RRE SR E .

ST IXEEHEIEE HCHm A
TR ATLMER—SIBMHIT, XRETHNE
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311 M2 EREL
T RERFKIEANRIRIGEE, N ABRNBEAR N SETREF B R EE - EUUTILNREA.
o QIE—DIEE, UBNTENSEL—HIEAMEL, XHEERERFSEM SR -

o HEITTHPREE MM, RECTLUFERFZEERHETT . LUF, WREM IS, AFEK
A= HTT

o E— IR KRR F 0 M AR B B | — I — s, SREIEMAITA SR
*, A AT LAEREEAE

-ﬁyﬁﬁ% R REZEFTHSEREZM . —BS 7T—4, HRTIR, MaLlE
H

3.12 it

QSR G e RS R R AR, T RE 2B B AR AT AN R AT B 1R1R - 3 S i 2 [ R A 4 1) 7 3
HE A HER ONARIER) - REERIGESE (5 Python 30F) BOAEHIX T, B
EH EE‘IIE

HIRAT A AEAT — AR AT LR, X EEARMER R, BTl RIFERGEY 8300
{AIE S il O T e

AL, BB TESTEFZE, REFEE - BYETRLINGESRE, BRFLEAR0. mRRE
RT7, IRfEgmias BE B FMIRIZT AT REAR —FERY -

—EEWRIRE R R RESTIRE . WRAHERE, ERFFEINA—LEE
A, HWilprint 'hello', EAFNEITZ - WHRIREEE Flhello, RiBTTHIHL AR IRIBZE R
T -

313 RigEE

function AL HWHATH, PUTHERBREMENSEE . REATLIEZ WA DIAEZ
SR LR -

functon definition FREUE X:  — MBIESHRENTIER), TREH T RES, 2380 FHUTHIE
] o

function object AU §:  HHREUE SUH WAME - REZ Bt — MR RECT R & .
header BR#k:  BREGE LHHE—1T .
body HRELMR:  HRECE LEEH—RINE -
parameter JE5: AR IR A E BT RAESERN — 4T
SIELE: reuse, HAP BN B

OREE: FEBCEWNNIIRER Vim 1 Geany bf Python BYSTHRFPERE JEH 17 1)
09, —fi%, SEREHERRE T LR E A H SRR
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function call BECAMA: —FHUTHERIER) - HEEEF— S8 RER -
argument X% RIS, RALERERIE - X MEBRIRS KERAENATE S
local variable RIZE4M: & L AEMEUE D & - A AR mEUA B -

return value JR[E{H: BRECALER o R RKECHHBAERER, REMERRANAE -
fruitful function 5 R KA AHIRE{EEREL -

void function FETCEREL: A IR FIE A EKEL -

module R : 18— R R BRI H th 78 SRS -

import statement import #EA):  REURER I, QIRBERRT R AGTEA .

module object BN : Ml import WA QIRRAE, TR T U5 E AR B AEHIRE

dot notation AiE¥: A BA— MEBERIEE, BAMEERAFN A, bE
R -

composition BJ##: A —PRAKNENERFAXP—E D, 2 —MEAENEREA
H—k -

flow of execution HUITIL: FEFETHAE, EBAHATIVT -
stack diagram HERR [ pR#, NHARBFIHIA B FEACHER SRR .

frame fEE]:. MERETHET, FRFR—PEECAH . B85 7T RN RHEREMERS
o

traceback: A AR, FTEIRIIEERITHIRESE -

3.14 %3]
Exercise 3.3 Python $2{ft T N E KA len, IREIFAFHHKE, len('allen') KIEHE 5-

M5 — 1% Nright_justify FIRE, BX 18BN s WSEL TTHNZFER &, HETH
PIFAF R e — D FRESE 70 91 -

>>> right_justify('allen')
allen

Exercise 3.4 MRE G E—ME, FrLURATDIEEIRG — 12 &, & EI/ENSE TS
LU, do_twice BREUHEES — D RE SAENSEL, RIFHAMIX:

def do_twice(f):
£O
£O

XEEFHI—DFIF, EHdo_twice P K £ print_spam PIIX -



3.14.

%> 27

def

print_spam():
print 'spam'

do_twice(print_spam)

1.
2

B LB TR, Wit—T .

1B do_twice PREL, WLEEZMDSE -—-— P RECH SR —NEEIE, FHHEE
IR, EEBEERLS .

ﬁ%Zg*‘ﬁ\ﬁg‘*ﬂﬁmizﬁﬂﬁprint_spam,Uﬁfﬁprint_twice WX, 1%k spam' {ENES .

— PHTEI R R do_four, BLF—PDREURMAM— M EEE, WHREIR, £
i%ﬁ REEL, TEASE. MEURERRBEEMMES), AREEHA .

AT ASZ B AR LA E Zthinkpython . com/code/do_four.py -
Exercise 3.5 X145 > 1VA] LUR FFAZ A R 1k 20 (A8 ) RN E A0 18 5 4 S0

2.

1 5 — 1% FTENAT B

+ - - - -+ - - - -+
I I I
I I I
I I I
I I I
+ - - - -+ - - - -+
I I I
I I I
I I I
I I I
+ - - - -+ - - - -+

R BEEATITHZAME, aILETEI—MES S RRAEG] T
print '+', '-!

WRFFFILLES LR, Python 2UHILANRESER, FTLETHIRMEER—17 -

print '+',
print '-'

BAIE -
print‘ﬁ%fﬂﬁiiﬁ?iEEZKIf, HAT—17-
FEMRIR ST AR AT BN R LU FARE, B2k 4 17 4 51

A LIS E I EZ: thinkpython. com/code/grid.py -

ETF Oualline f7—~%5>], Practical C Programming, Third Edition,O'Reilly(1997)
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Chapter 4
SEfAES) . BRI

4.1 TurtleWorld

N T SEROIARS, BE T — DU Swamp HIEHR . EAE— 1Bl TurtleWorld, ‘B2t
T —RYER R LRI T SR R AL -

YR AT L thinkpython. com/swampy | %k Swamp, RJEHRIEVLAARF Swampy 2RI R
gito

ﬂﬁﬁﬁTuﬂWpry%I#%,@%—ﬁpdwmpymyﬁ,%EﬁAuTﬁm:

from TurtleWorld import *

world = TurtleWorld()
bob = Turtle()
print bob

wait_for_user()

BT RBAVEAMMNILH import IHAIMAZT, TEBEMBERFSARE, MAZENE—
MR, IXFERAT IE R R R, MAREAAS -

R RMLTOIE T —1 TurtleWorld HIR(E4: world, G#E T —1 Turtle HIK{EZ bob,
IRJGFTEN bob:

<TurtleWorld.Turtle instance at Oxb7bfbf4dc>

BRI bob FRIAI— TEMEER TurtleWorld A iE X HY Turtle BISER - fEixX B, “SEf)” 8
—PNEEFH— PR X Trutle E58E 4 A BEFELER Turtles FH)—1 .

wait_for_user fiff TurtleWorld S F¢fH Ff T3 ELRME, X, HFBRT KA
& 1 H A AR IE -

TurtleWorld 52t T 2 M) AR EL: £d F bk FRATHFGIR, 1t fl rt FRAR
AR . i, BRYEET 732, ZERERERT; WRELW T, Ha%
USRI NIl . KA pul pd U5R “REE” M NE” -

B — A, FEFTRI TG (FEOJE bob 25, VM vait_for_user Z ).
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fd(bob, 100)
1t (bob)
fd(bob, 100)

FH—175F bob [FIFEE) 100 & - 5 _(THIFEAR -
LURIBITXDMEFRE, RATLIE R bob SEMARMD), RIFHEREE), HE THARPL.
WAEBHREF, 26— PNESTE . ERZEMZANENEHRE T X!

42 MHHEEE
RERES S HRLLXEERRRE (ZBEAIEE TurtleWorld &R A HY) -

N =AY

H
fd(bob, 100)
1t (bob)

fd(bob, 100)
1t (bob)

fd(bob, 100)
1t (bob)

£d(bob, 100)
HATATLUGEA for WEAJESIEF R - £ polygon.py NN T RASRIFIZTT:

for i in range(4):
print 'Hello!'

TR B BXFERILE R

Hello!
Hello!
Hello!
Hello!

X for IFAIEMAANANE WEHRNEEEEZ NPT . XLCELBHIFETEIE
FIHRER T - TEAESERUR ARERH 1L -

XEEHER for {EANEIE T TEAHH:
for i in range(4):

fd (bob, 100)
1t (bob)

for BHIHIEIARLL— 1 MEHIE XL - ©F — P UE SE R EHRR R FE R -
ERE S T B S ER S HIER] -

for W HWIRIENEER, FOMRERFHUTH 280 EARE >, NG TEEAE B THER - X M7,
FEARIER T 41K

XA RRARIAEFE S EAISERT R E E TR ORFE AR, FOAEERE—FAEE T —
IREEHG « BN — R (U OCIE R AR D it ), (ERACA AR LRI, BN BIRHES
TEEAAP BORAE < GXMRASIE L B 5 B 2R 46 7 B 1 RIS 3 [m A0 AR 5 1) -
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43 2>

PUF &— R A TurtleWorld FI25>] - EATRRITRIEE R, FRSHCHE A . SIRE
g, BERESET A -
EIRMETESRI NS, RS (B2 AEEFEE -
1. 5= square FIRREL, BB —DAL © FIZE, SEE—1 5% .. KX
TERE—PMEFE-
5= RECARR vob IENSEULLE square, RIFEBTERF -
2. £ square FHHE— DM length HIZH . BEAEF EEMFEHFLKET length,
NEBEIREOAR, WINE NS48 Z1TEF - AR length MUK IRATHE
F o
3. KL 1t A1 rt BAARL 90 B, (H2ARATLURHLEE — S BORTE E R A - B,
1t(bob, 45) 4 bob [/ 45 & .
il square %N polygon. IHIN—THHIZE n, FHEZREHES R AR —
M IEZAE - R — D n BIEZINIESMNEH 360.0/n B -
4. G— circle W, WIAN—1TER ¢ MIRE o (EASEL HHDKFANEH
F polygon MRELE —ZHTEARIELIE - HH—RF] r BRI -
or: TR HEEK, 75 length * n = circumference-
BOMER: WRIRHE bob BN RIE, IRFILLZE bob.delay, BRE | Wik
AT [E] [A]F% - bob.delay = 0.01 MiZE 1L EERKAEZD) -
5. circle HI— M E—BAMIPIAZE arc, BEW—NEIMNIZEL angle, FEE T4
ﬁﬁ%%%&%ﬁo@@ﬁ@%%EWﬁ$&,ﬁ%%a%h%mﬁﬂﬂcﬁéﬁﬁ

— N SEEEAIE E
4.4 HAE

PN BRI EIE TR R RA— P REUE L, REERE—1TBRIENZEH, A
FIVZEEL - AR BT

def square(t):
for i in range(4):
fd(t, 100)
1t(t)

square (bob)

RIFAEHICES £d M 16 B, B ENAEERECE PR for TEEAH AR TR
WI—1TH, squarebob) ZXNFFEIWNAMIE, (URE for TEEMMIBREUE SLAVLER -
TERECT, 1 bob FEMIFE—EIF, FEIL 1t (e) 1 1t (bob) EEMREAIIER - A2 Rt

LABEZEHSE bob Y FEEEER « ol IEARREREERN DR, AMULE bob,
RAT AR — R B, R EERSEIEY square:

ray = Turtle()
square (ray)

R — BT B A s AL AR I - BRI — DMF AL R URB R £ — 2R,
EXCHEBER « A— PR IR UAERE, WA WA S SR S R |
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45 L

N—HRTE square BRETIRN length ZE, W NFR:

def square(t, length):
for i in range(4):
fd(t, length)

1t(t)

square (bob, 100)

B RERIN— MR, EE G R A AE L SRR,
B ) IETT SRR, X AR A AT LU AR R ) -

=R - polygon AT LAE— MERGNEUNIEL DY, ANMUDGRIESFE - W TFFR:

def polygon(t, n, length):
angle = 360.0 / n
for i in range(n):
fd(t, length)
1t(t, angle)

polygon(bob, 7, 70)

XBAITE T — Moy 70 (IEEZE - REEEREZMNZE, MBS LN 35
it 4, BEERMZUA AT . RS HEESESEGIRTRGEN, FEHR
HH:

polygon(bob, n=7, length=70)
XEAFLEAEN “SEC, PORIERETZE (NZEM Python KT, W while 5
def R¥E) -

SRR TRV (B R A T B AR - IR IR A S ECR T TERD: 4 (R —
B, BEHIRES S

46 ¥Owit

=R ERE circle, BIEHEE r (ENSE- THAH—RE], @A polygon
H 1 50 i41JE:

def circle(t, r):
circumference = 2 * math.pi * r
n = 50
length = circumference / n
polygon(t, n, length)

FATHEAARK 2nr MR r MEKEK. BTHEMAT math.pi, HIFEGE
mmoﬁﬁimmtﬁﬁﬂﬁwﬁmﬁ%o

n BFOE WA RS DDA, Length REEAKNKE . Wik polygon B—TAHKH
r {9 50 PIRASE (bl — 1 -
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EANTIEE RS, BT o B2—DEE, HEAEF R E, SFDCHEEERK . mxf
TR, EX S NERBOGR S T RE BN E] . — MRRTER R REGZ L, Ein—1
ZH ne XA A circle (IAN) BZAEH], EHEREEAMEGERT -

— D EREE O RN A RILA: SRR AT R T A REERM AT 0
RO RATBERETE, (AR S (Einstein) 7, FATMGXMEAR “THm -

FEXAMITH, r BTERO, FBAVERETFTEEPAD . o BEmEAEEENED, R’
BT T R RS T o [ )20

SHREOFIL, RIEKERE—MEER o E2—NEFNTE.

def circle(t, r):
circumference = 2 * math.pi * r
n = int(circumference / 3) + 1
length = circumference / n
polygon(t, n, length)

WAL DFHNECRN R /3, FEFARRKERN N 3, HFEREEBITE, RIEZ
EFRCR, BlIE & FrE R -

47 EF

HHE circle i, FATLIEM polygon MUY, BN Z L% RIANYF Z A ANIE H 1LY
TRAEL - (B2 arc FREI LML, FATAEEHEH polygon B circle K —E[HIN -

— MERTTIEREH— polygon F5I, FHHFHIEN arc, LERBEEAENIZIAT

def arc(t, r, angle):
arc_length = 2 * math.pi * r * angle / 360
n = int(arc_length / 3) + 1
step_length = arc_length / n
step_angle = float(angle) / n

for i in range(n):
fd(t, step_length)
1t(t, step_angle)

PRERIEAISE —F 5 F1 polygon JEFHHAMLL - ERZWMEANER D, FATANGEEH polygon
IS . BATATLIZAL polygon, ILTEA—TMAEENE=Z IS, HUNCENES
F polygon fENREL T | HIHLFATHRIX MZILHIEECH polyline:

def polyline(t, n, length, angle):
for i in range(n):
fd(t, length)
1t(t, angle)

IAEFANTEA polyline S polygon fll arc:

def polygon(t, n, length):
angle = 360.0 / n
polyline(t, n, length, angle)
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def arc(t, r, angle):
arc_length = 2 * math.pi * r * angle / 360
n = int(arc_length / 3) + 1
step_length = arc_length / n
step_angle = float(angle) / n
polyline(t, n, step_length, step_angle)

ﬁ%ﬁ%, %ﬁﬂ]ﬁffﬁ arc Eigﬁ circle:

def circle(t, r):
arc(t, r, 360)

XA EH R R T O SERF A ORI N E . ARG, ]
ERE] arc Ml polygon fURHHFZRLIMHES Sy, TREARIXHRSY BRI FHIEN
polyline-

WRBANE T IREIE T, HATSELE polyline Bt REMN, (HIlHE TR
IR RS NG RE T EETE AT O TR D - SR RREE, R TREEE
RAHT Mg - B R EAGR R A B R R P AR -

48 —NMIFRFERIITR
AR SR — R - ERFHEANEHERERE “EERMze . X RaE
LUR PR
1. A EBE — 1 NOEE MECE LR -
2. HREFFATLIIIRE, FrHEFEMRE, HTF R -
3. B IE S NI RS B R £ -
4. BEPR1—3B, HEWRE T — RS LIT/ERIRE . SHIRNG A LU E S HA
(FIEE ) -
5. S EEL EMECERE . flan, (RENRRDT R THEEERE, TLEBERTE
BRG] — B — AL R BT -

XA S LR, WATSEENESUE T, S S IRE TR AN E W R
29379 BB FE— AR i, ARVRAT AAREEIRASEIT

49 SCHYFLTER

YR B R RBCL IR O E (“doc” /& “document” HI4EE), AR ZE—
A FF

def polyline(t, length, n, angle):
"""Draw n line segments with the given length and
angle (in degrees) between them. t is a turtle.
for i in range(n):
fd(t, length)
1t (t, angle)
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T RE— TGS ZREENZTFNE, ZHEISAFFTSRE—REIT .
SORTFAT BB BORTAITS, (BN TR EE XD R R a S T LENEER - EEmE
BT REU T 4 (AN MO EAME) - ERERE T 8 S8 BRI LU S 25
WEIERE (WRARRHE) -

X G I S0 o — D EERE S - — D RFSOT R O T DA RTEES
AR o QSRARAEMEREIE D R BB 2 T RXE, Hvrmb i DA FrEu bR -

410 YHIR

DV LR RO A R — - A ERER M —ENSE, RAFE RN —EN
TIfE-

B4, polyline WEMNZE . F—ITSEHE TR BoASHE ML, #Hig b
X ZE—PIER, FSXEHEAZREERIER TIE. =128 1B, TN
range 2R (REEE BBURTIRIZTTHY Python MiAS) - SN ZHE— ML, RELE
I -

X BSRPFRAESE RN, ERFIITEIE o™/ B R XA - MR, R
FIWRR NG R . FRFMEFRBHF RN (WELB) URMHORCR (W
B B EFIN PR AR IE) -

FIHERERERFM AT WRAAESR T (GERITH) CREGFSERETER
X EREFRER, TASE R -

411 RIER

L. —NEETR—R . REH TurtleWorld 5 TurtleWorlds & H1#)— 13 -
EEF: R A LA HUTHER S -

BHE. RK—RINEAEER— R -

2. RELEFWEN W— 87) KAA—-SZERRRE (mZESSH) R8N

.
KETSH: K KRBT EAETHSE
B0 A EER - REEEL, EESE  SEEEAALRE (E -
TR — MR ERFANTRE -
METFATE . FEREBUE LR AT R, FRSE R DO
SERIEAE: AR R BT R 2 A -
JERFEAT:  ERECAEIR B B 5 2L R AR -
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412 %>

Exercise 4.1 FEAREMMAIY thinkpython. com/code/polygon.py.

1. %4 polygon, arc fl circle Zi’5 A& MUY FHF &

2. I, M circle(bob, radius) HUTHET PR . (RATAF TIFREE A
AR, % I print 5] -

3. ETH arc WARANZIARH ARG, IELIF ELERAELPRRIFISNE, Fit 5%
ZAZ ERN B W BRI E - RAREFPAE T — MRV NMRERTT . B2
fif . R ZRE A, (R B E R TR .

Exercise 4.2 Write an appropriately general set of functions that can draw flowers like this:

You can download a solution from thinkpython.com/code/flower.py.

Exercise 4.3 5—4&31 4 B, SHILUTREE:

KRk

PRAT LAAGX B R i — MR 77 2 thinkpython. com/code/pie.py o

Exercise 4.4 FH: 7] I —EREATEARMN, , WEESKPIRFMLE . FHREDEAR
TTEREIFIT R, FHRHARE S FE .

RAI LN BN FHE — R, 4% Ndrav_a, draw_b %, K5 IERE K EE
letters.py Eﬁj{ﬁ‘iﬁ_ {R 7] LA M thinkpython.com/code/typewriter.py FN#EH —1 “5&
BITFHL RFF BRI AR B AAD -

PRAT LA B R #— MR 77 2 thinkpython. com/code/letters.py -
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SRR

5.1 TREIERT

TRERERT TP EEE, B — D RIEEER LIS — MRIFEU™ A R%L - 7 Python 1, R#R(E
FRE—PEDS () - EERRRARE A ARERAERE -

>>>quotient = 7 / 3
>>>print quotient

2

>>>remainder = 7 % 3
>>>print remainder

1

7BRLL3ET 241

REREF AR TR, W, (R UEE — MR LA — MR - 1R x %y
0, x BRI y BEPR -

TR AT DU 2 FOR SR G B I LT - Hl, x % 10 B8] x BIHA A — 4L
F (LT RE) « KL, x % 100 F2I&/E P AET2 -

5.2 Ai/REIAZ

MRFBEROGERELRE (true), B4 N (false) - NHMFIFRHEH == 285, L
B EER, WRMEENER N True, BN False:

>>> 5 == 5
True
>>> b5 == 6
False

L AR
2R T
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True fll False ;e MFIRRIE, BT bool R, M TAEFRFE:

>>> type(True)
<type 'bool'>
>>> type(False)
<type 'bool'>

— EEARERBEATO—A, HOTE:

x !l=y # x is not equal to y

x>y # x is greater than y

x <y # x is less than y

X >=y # x is greater than or equal to y
x <=y # x is less than or equal to y

E IR BEARAEIX LZ AT, MM T7E Python HF IR R IT IEFIECE T AR RIIAR - —
MERERRERFER— =5, MARHD ==5. o = ZREREN, =2XxFKE
BAFe MH, Python FIREIXHEIMTS =< 8H =>3.

5.3 ZBHIZERF
BENPHIZEA: andor Al not . XERB(EAFMEEMAEFWERESL - L, x
>0 and x < 10 HE, X4 x KF0/NF10%.

W8 n% 2==00rn%3==08""KFEANE, WEEKXKERNE, JREIn AT
DI 2 5 3 R

)G, not IBEFX—MA/RFAEREZ, FUWR (x> y) AE, W not (x> y) B
B, R, x ANTEET yo

PEREAE, BHE R R ERCARER A /RS, (B2 Python M ULAIBA 4 HEEK
EFAS o HIBEHBRRER True °

>>> 17 and True
True

XARGEERRERLLR), EREARER 4 — SR po R . BT 2R AT RE R % ]
(BrARFME B CAEMT 2) -

54 ZHHUT

FEINEG - LEAREF, BTNVULPFERTERBRME, HECHN RS EREFIIT -
FFEAG TEANX RS - RAEHRREE if BT

37E FP(functional programming F7] fE 2B EX M F 5

4FE: £ Python ', ¥ pythonic B R 0 < x < 10 « XEMFEN T o/ cr+ HRIERF KU, A
&, T o/c+ HEEMND R &&, | | !

SR REEE M EALARAY, AR T ZE B list tuple, dict set 11 str
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if x > 0:
print 'x is positive'

if 1EA)JE A /R R MR - GERFE IR, NN et g AT - 2,
Nt ARG E - 6

if EAMEECE CEE MR — 0k, FHEERE — MEERIE AR XEEAE A Y
B &EA] -

BN GAEABE A IS REARENR, EROAEDE &K @R, FTeEEE
AR BN AT EER CEFEIEN—DEMA)  EXFMHELT, HATTLER pass 1
A, Eff ot -

if x < 0:
pass # need to handle negative values!

5.5 EEHUT

it IS T MIBSRIEEIT, BN, HRMATRERE, S e T B TR
7. R

if x%2 == 0:

print 'x is even'
else:

print 'x is odd'

MR x BREL 2 BIREGE o, FATATLIAE x BEE, B X MR . tRstth
&, B ABEAREIIT . RAFRELTIEEE, A — e S H T - R FI
23, RO ENTRBITIRAI S -

56 BERSMH
GEF, ATRESEAILFFA RN, BITRFEFRE LS. —FARXEFHERFZEER -

if x < y:

print 'x is less than y'
elif x > y:

print 'x is greater than y'
else:

print 'x and y are equal'

elif fE"else if" MG . HIKUWH—T, HAE—FKEAHHIT. elif IBAINIEH
HREEEREIN . WREE else 1BA), UWHNEEHALZUENEE, HEURKE, HE
AR -

SXREIWABIT S, F ARG G —5FKEA . EEMARERLT, WRESFIEN else ZERITA .
7o/ e+ FPIREIXERIBR
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if choice == 'a':

draw_a()

elif choice == 'b':
draw_b()

elif choice == 'c':
draw_c()

FAFFRIFPRRE - WRE— DB, T PHbeE, ettt WRE—-1AE,
MR SR ITT, BEUEAMA L. RETMHEEZ M RENE, BREE-THE
I SCRENAT -

57 WERIFMIEA
— SR AR A AT U R — MR . R — BRI

if x == y:
print 'x and y are equal'
else:
if x < y:
print 'x is less than y'
else:

print 'x is greater than y'
SMERIZHER A BB E - NERIER . B IXEEFIN it E
A), [E, XA it WEHER A XA RS Z AR R RE], RE TR
AT RER AR B -

RE G REE RN, BTG AL DUPORE B E . — okl RO RERBE S0
MR EFIEE] -

PHEEA A LI LR ERFER - tan, T e U — & HE )
if 0 < x:

if x < 10:

print 'x is a positive single-digit number.'

AESEAT @i TSR, print A4 SBEUT, PRl BATATLIA and 28
FFIREIF AR -
if 0 < x and x < 10:

print 'x is a positive single-digit number.'

58 B4

BRSO S A3 b — 1> BB S A R BB A fh B B R SRR o TRME—RE XM f
LHFALS, ESSBGEM, X EEFEBREERINFEZ—. L, BT EFRE

ST AVEIBEE—ENE R, X MRIES
OEHIE: B, XMEEGR B O A CRER
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def countdown(n):
if n <= 0:
print 'Blastoff!'
else:
print n
countdown(n-1)

WR n BIETFE, BFEHH, “Blastoff! “, BN, #Hit n, SREHAH countdown AL
R E HD —--FRHE n-1 BESEUEHELTE -

RN TR RE, RELET ALY

>>> countdown(3)

countdown M n=3 FFEAHUT, n HEFKT o, TEHHH 3, HEHAHBES o000
countdown M n=2 FFEWEHIT, n KT o, TEEHE 2, HEHHE

countdown M n=1 FFIEHUAT, n MHFKT o, FREH 1, BEEH
ABHE cooooo

countdown M n=0 JFIHFAT, n WEANKTF o, #HiH
“Blastoff!" RJFIR[H] -

¥:% n=1 B countdown iR[H .
¥% n=2 B countdown R[] .

countdown 3 n=3 FIEREGRME -
WG, FATE®_ _main__ BT . BIMEEWT.

3
2
1
Blastoff!

VA B 5 BRI BT R %G VA B R filz )9
AI=ABIT, BAG —DITEI—DFAF & n IREIREL-

def print_n(s, n):
if n <= 0:
return
print s
print_n(s, n-1)

W n <= 0, return EANRHEE . PUTHZZLREEEFE, RIREHER D HAFBEN
(e

BREUTR R ER DA countdown MHHAMRL: WK o KT o, fith s, REHHERER s
n—1 K- FrlA, BHTERE 1 + (-1, HHE o Ko

R, B MRE S A —1 for TBIREI . EINTLUS KL ERIRMES
for fEEMEI, HERESMEAEIRIGT, FATIAERTTIRINE)TRH FAH -
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5.9 AR ERIER K

FEP2RR Gy, FABE A HERR B ORAR e e R B0 P AR A RS - IR A YAt AT LA B 3
TTER % )T R EL -

BIRREOR R %, Python BIEE—THTHIRHHER, BEGE | KM/ ZEMS
e MTRIAREBORY, FTRESE ALL— MER FR HIAEHERR A 2

THEERT n =3 B countdown HREIAIMERRIA .

__main__

countdown n— 3
countdown n—— 2
countdown n—1
countdown n—=0

BIEE R —, RIE__main__ FIRER . HTEITEEE __nain__ BAIEETAIZ &
BB IS EA T, BT ERTH -

PU4 countdown MEEIHE AR n H. HIE, n = 0, WML IEFEM (base case) - I
PATAET AR A, FrbitisE B2 RERT -
HEiprint_n HUMERA], HH, s = 'Hello' n = 2-

f5do_n BREL, HX—PHREXG, M—PETF. o 1EASEL HRERSEER
FIRREL n K-

5.10 5551

AR IR B E LA, SR TR0 . kB RS TRERS, Python W%
REHIRER -

File "<stdin>", line 2, in recurse
File "<stdin>", line 2, in recurse
File "<stdin>", line 2, in recurse

File "<stdin>", line 2, in recurse
RuntimeError: Maximum recursion depth exceeded

XBEELHAN E—EEFIWERRE . GERERN, ERFHE 1000 5K recurse 1E
& !
g%, HENNREERIE, NERIERALILE
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511 ‘B&H

1251k, BAIRERIREFA AP REE S AL ——-NEZRER PR - BIRA
(=i,

Python #fit T — AWE% ﬁmwmmtfﬁﬁpm%ﬂnémwmwtuﬁﬁﬂ%
W, BFETREFHAFBALRT . SHPEGE Return B Enter, BFIKEIZ
raw_input %Eﬁﬁfﬁ?ﬁ)\E@EEEE?EﬁU%Z%?S%ﬂZE]o

>>> input = raw_input()
What are you waiting for?
>>> print input

What are you waiting for?

TERPEAZE, REEBRE— MR, SIFHEPBAML 4 o rav_input A DUERZ —1
RRENZEL -

>>> name = raw_input('What...is your name?\n')
What...is your name?

Arthur, King of the Britons!

>>> print name

Arthur, King of the Britons!

RAEETn RE— AT, SRR RTS8
AR T E IR -

WWRAEA AR, T UEAIEREERN int-

>>> prompt = 'What...is the airspeed velocity of an unladen swallow?\n'
>>> speed = raw_input (prompt)

What...is the airspeed velocity of an unladen swallow?

17

>>> int(speed)

17

B2, WEAPRMARNNRETFEHRN TS, BR8] — MR

>>> speed = raw_input (prompt)

What...is the airspeed velocity of an unladen swallow?
What do you mean, an African or a European swallow?
>>> int(speed)

ValueError: invalid literal for int()

FATLUS 2B BN L PSR R -

5.12 Debugging iz

HERRAZL, Python HIHMERERGE, BEAENEE, HEMRESILAN RIEALL",
¢Jm&*ﬁﬁ%ﬁl%ﬁ& BE BRI E 2

1Y Python3.0 1, XN MREUUML input - BE: 7€ Python3.x FELZELNM
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o A REREER
o TEMF AT RER

WH, EEERRAES A, ERNESHRRE2.
IRANHIZ AR, TEEATIH L2 e,

B

7 BRRATREIRGD, b=

>>> x =5

>> y =6
File "<stdin>", line 1

y =6

SyntaxError: invalid syntax

AT, WERAEEE AT — A BREEREAT y, KRR
—f, ERE BRI R T, A SRR R R A RE AR R AR R, N 7ERT
7.

R R tRmE. B RERS N EERE. ARE SNRy =
10108, o (Prignat /Prorse) « 1R ATEE AT FE Python 1£H3:

import math

signal_power = 9

noise_power = 10

ratio = signal_power / noise_power
decibels = 10 * math.loglO(ratio)
print decibels

B, SR, B8 — 1 EREE-

Traceback (most recent call last):
File "snr.py", line 5, in 7
decibels = 10 * math.loglO(ratio)
OverflowError: math range error

R E BIREIR A EAR LT, HEIMTRABE R . 0 7 &2 HEIEREIR, TH
ratio WIEATREREHE), SRERE oo FAHIAESEIAT, F9m DA BRIEL
FIZHIRER (floor division)' . MR REMIFAECRFRESIIEMEEIIR .

SRS, BREE SRR IR AR TT, Bl 5 AR A A IR T ZE -

513 KRiE#E

modulus operator BIZEAF:  —PMRIERF, ILIEANESS O - /ERTEWDEBECZH, 7

boolean expression fi/RFIAF: (HEALN True ELH False HIFKIAI -

relational operator X RZHEAF:  HBUREBHIRIZEAF: ==,
t 1=,>,<,>= Fl <=o

L2 f:but there are a few gotchas

R RAEANRMPLAR L, 5B AR LB B JRAD AR (5

47 Python3.0 ', AEBRFERGELE: WIEZEAHITIFEARR, REBRIELREBLE, X FEFRRELE
150 Python BoLSRARRIPIEASN , L EEIEAIEER
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logical operator WHLZE . HEHA/KFIANKNIZHEAT: and,or M not-

conditional statement F& 5 A):  IRKEE—LESRAERIBTRAIES] -

condition &M FHFIEAI PR /RFIAZ, HRAE ST -

compound statement £ 515A): G ELMEKIEA . k— ) HR. HMKEL, g8

body #&:  FFEEAITH—RIEA -

branch 4737:  FFEA PR AEEHATHIES) (FFF1) -

chained conditional # X & HFiE ). JIEH —RIIHNEFED Z BIFMAER -

nested conditional #XEFRMIER]:  HIMFESFRAFER 539 PSR HHER] -

recursion #B!3:  FHHEREE & AT E -

base case & IE5&AF: HBIFRBUEA— DM, KBTI -

infinite recursion 738 d:  HEIESMFABIT, HATITIBIAFE— BT EHR -

5.14 %k>]
Exercise 5.1 % Dix/g @ HIX A KR NEEXEREL ab F c FEXNT n KT 2,

an+bnzcn

1. 435 check_fermat BRI, X 4 M58 —-ab,c Ml n--FibH L EHEDER .. W5
n KT 2,
a'+bvt ="
EROLR), TP, Holy smokes, Fermat was wrong!", B, #ith, “No, that
doesn't work."

2 ME T HRHBBRREAPHIA a b, cand n MIME, M7 # A AL F
Hcheck_fermat JiEEAEE N S EH -

Exercise 5.2 AR =MRARE, (REVFEE, HIFAREAN—PM=MAF - i, HA—RAE 12
TR, HABMPIRE 1 R, MR, PREEEABERABRIFRMER. SF=1
ERAKE, AT —E R AR B RE A R — N = ATE .

MREAKERNER—PRTEMPDZM, AR =/ &
My, wEwETLite

1. %5 is_triangle BREL, % 3 MEEIENSE, KIEGRAGRMA=ATE, @MHEL
£ “Yes “, BEALE “or ¢

2. S — P EREERH P MARBARKE, A, REAMis_triangle RIE
BRI — = A
SIRBAKEZMETHE=A, IR L=
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BN RMIER 1M 4ZETTH TurtleWorld.
Exercise 5.3 [#i% NHAIMKEL, BEECHREET 4 - REETE (BE4ETHFT)-

def draw(t, length, n):

if n ==
return

angle = 50
fd(t, length*n)
1t(t, angle)
draw(t, length, n-1)
rt(t, 2*angle)
draw(t, length, n-1)
1t(t, angle)
bk(t, length*n)

Exercise 5.4 FMIEMZRE MK, BERGIE:

B x (ORTE ML, RITHREME R

1. BE—MKER x/3 FIE f 2%
2. /% 60 Ji -
3. EH—MKERN x/3 BIFE L
4. ¥ 120 &
5. H— MR x/3 BIFTE
6. /o 60 Ji -
7. E—KER x/3 FIE 2

ME—RIFISNE AR x T 3, MR, BLEZE—MRE x KB .

1. 4’5 koch %L, #EZ— turtle FIKEMEAZEL (EH turtle B — 4% E KRR
Bz -

2. i’5 snowflake HEL, M 3 MIERML, FEMEFLAHE -
A IEE A Z FEthinkpython. com/code/koch. py -

3. MIEMZE A LIHZ M — Mt - B wikipedia.org/wiki/Koch_snowflake ¥,
FEMEH EEWHIETE -



Chapter 6
LER A

6.1 RENME

FA VA58 FH ) — L2 P 22 R éﬁ( WA R A, ZREEER - AR R & E D
WE, BFBITFEMES —MEE, BN RAXN D -

e = math.exp(1.0)
height = radius * math.sin(radians)

HEI RN SRR =1 ENHTH — LR EE B B, EEITHNRE EH
.

FEARESR, HATHAGE ZHROHIRE - B— 101752 area, EIRMEIAEFZHIEHIH
3t

def area(radius):
temp = math.pi * radius**2
return temp

?*/zﬂifEﬁlJJu_ return iEA), (EEFEHRIAEEF, return BAEG—PRAH . K
EAIE O SLRVAREORE], HRFRAXREEIHREE - i%ﬁft_fuﬁaﬁ%
Iltt?icm_f DAISCRE B fa] 355 A 5 X1 B

def area(radius):
return math.pi * radius**2

RIS, IEA 228 40 temp 8 SEAFIAE 58 -
B —TREEEZ MRENER), F—FAT—D&ED 3P

def absolute_value(x):
if x < 0:
return -x
else:
return x

BT return AN T—MEERFREFT, AR -FREHHIIT-
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YR EERRITE, RECLZLRE, AESIT/EIEIE - £ return EAEHY
R, s FETEMRFRUT AR TR, MO -

F*Aﬁﬁﬁﬂm AR, FRE DT RERIBIRER R N — D return HAJE— D RIFAIZ]
it fin

def absolute_value(x):
if x < 0:
return -x
if x > 0:
return x

XNEFEEIRN, ERY x AR o BIEHME, B -1 &EBERANE, REEREEE
BE| return WA . WR—NDEFHATEREAIAKE, EFRE—1 None {H, MAZL
SHE 0.

>>> print absolute_value(0)
None

JEfE—$2E, Python #RMLT — 1 NEEKEL abs, A LLUTHE—MUHILERE -
Exercise 6.1 %5 LI BREL, BREORE] 1 05 x > y, BE 0 4R x ==y, &FAE -1 1A%

X < yo

62 WEITX
2 RYn 5 OR A B RS, IR A BRI L 2 2 B TA] -

KTFRNERRER, RA] AR BT Z 755 - ETT A RE L I —/ R R
F5 A R S KA A -

Bn, BT ETELEAIR (x1,y1) T (x2,y2) PIAIEIAOREES o ARTEERIARFH T EIE
BERE

distance = /(xa —x1)2 + (y2 — y1)2

HIE%IE distance MEE Python HRNIZZWMHI. MFZ, REHHEA (5D ik
GREME) ROZZA A7

HEAGIH, BMARM DA, WAL 4 MR - REMEREERE, ATLUH— Mok
FIR -

BUAE (R AT LAS H e B OHESR

def distance(xl, y1, x2, y2):
return 0.0

B, XPRAHBEETRER, TE&RET . HEENEEEERY, 7UEREBT
XERERAEE B E R Z2REF LA E .

T IREHT R, FAVERAREGI SRR T

>>> distance(1, 2, 4, 6)
0.0
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PRI ROKFEER Y 3, BEERED 4, FWHAERES 5 (Fhlh 3-4-5 =
) - HMK— R, BRIEMEREREHDN-.

DA BT € bR AL BT IE R R, BATATLUT A IR . P =R IHHE xn—x M
yo—y1 WIE, T—PARXH MEEFAEIRNZES, HITH -

def distance(xl, y1, x2, y2):
dx = x2 - x1
dy = y2 - y1
print 'dx is', dx
print 'dy is', dy
return 0.0

REAA LTI, EE%ER dx is 3' WUR'dy is 4' WSGEE, R EENE
5T EROBE, FERORT T H—SH 8. MREH, RIAFEREILTREY.

T—HHATTHE ax 1 ay HIFH:

def distance(x1l, yi1, x2, y2):
dx = x2 - x1

dy = y2 - y1
dsquared = dx**2 + dy**2
print 'dsquared is: ', dsquared

return 0.0

FFE, IRATLLETRES, AR (NiZE 25) - &EIRATLUEA math.sqrt RiTHEIHF
SR EILER .
def distance(xl, y1, x2, y2):

dx = x2 - x1

dy = y2 - y1

dsquared = dx**2 + dy**2

result = math.sqrt(dsquared)

return result

WRIEITIER, MRBSERL TIX MEF - B, (RFEAEREREAETH result-

PR R B AT I R FE AN B R AR TN % - print EAIEFEHBE A IEFHH,
BRE—BRFIIEERT, RHEEMBREN . XERRBEIR I TFRE, EfNRE
RFFERE, EFNZRALGERI—ED -

ZARRITTRRS, VRBOZERR R LAT AR - HIRZEISGRRY, R R BAR AT DL B i
. BH, EEIT R LI ARIRE AR A .

XSRS T
1. WERFRESRABORBE, EEMRZAR L, 7R LURT R E AR -
2. FEAIEA 22 BICF A RS RR(E, XERA R R FREEN] -

3. HREFFIEW TIEE, (RrIREmEMmbR— Ll FRAMEGE & H 2 MEAA— M E A
Ao ERRFFRER AR -

Exercise 6.2 /M ETF XSG — MFhld Wi, EM=AERFEADIENTE, RER
WA - 0% M AR E— B -
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6.3 Composition

BUAERRLZ AT LAFIORE, /R AT AAE — D BRI 75— DR SXFEEN RN E 5 -

fan, FAIRE—PERE, TRAWDAIEASE, —PEEL, B—12EALH—1
AR ECRT SRR A R E A -

EORE DR B S RFAEE R xc F ye, B LR BIAIRN xp M yp. F—HREITHE
BF1E, BIPAZ FREERS - FAINIE T K%L distance, BRI TIX M INAE:

-

radius = distance(xc, yc, xp, yp)
BEREE PR EEAER, FAINA ST
result = area(radius)

FHXP DB — PR %L, FAT52

def circle_area(xc, yc, xp, yp):
radius = distance(xc, yc, xp, yp)
result = area(radius)
return result

ImAT 25 & radius 1 result FARFAFAER, HEYBFER TIEE, HAI1eLLUESE
B 3X L o R FH SR (AR AR 7 B AT o B T -

def circle_area(xc, yc, xp, yp):
return area(distance(xc, yc, xp, yp))

6.4 TR REL
PRECAT LLUR B RAE, X TRam R h & 2L m4m T - fan.

def is_divisible(x, y):
if x by == 0:
return True
else:
return False

THHE AR R RE I REZ KL yes/no HIFIEL; is_divisible HRIE x BE LI vy #BER,
JRE] True B False-

NS H— T

>>> is_divisible(6, 4)
False
>>> is_divisible(6, 3)
True

BREAF == MEEFRE—M/RE, BRI AEERELZER, XEEEINREE:

def is_divisible(x, y):
return x % y ==
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A7 7R B ESOE AR IE )

if is_divisible(x, y):
print 'x is divisible by y'

ARG e Py IR N R

if is_divisible(x, y) == True:
print 'x is divisible by y'

HRZ RITHEE AL .

Exercise 6.3 5 — "M% is_between(x, y, z) , WH x <y <zNHRE True, HMNHRE

False -

6.5 HLiHI

HAIUER T Python HI—/NERSY, (EHIFIREX XE— & NRIEE S R,
RIAE AT AT AT 58 B 7R 0 48 7T AR X R R 5ok R R - AR IVE AR FP &0 vl LU (R I AE 27
FMEEHIES (FXLREFE—LaREhEa . s MaEsrs, BE0Um
g2)-

XFUVEE e HEBIT ERI 2K Alan Turing 24 (B ASHEBME— 1R, H
L RIRIT BB A KR ECE SRR, SO RIS « QR8N R EISH E 5
42 (FERE) The, FRIEFE Michael Sipser's B Introduction to the Theory of
Computation.

T AEPRVGREVR AT U S B Hiy b2 TRM 2, Fl TR — L8952 L r#es
PREL . 2RITE SCRMEIAE L, & XHIAS A& B E AR IGIH . — DN EIERMTES
& SAEARE H:

frabjous: —/M#iIA frabjous ARIGHILEIA -

IR TR BB B ROMRE, (RSB . R, WRIFREEMRAE L (FoR
Y, IREEIEIRELX R
ol=1

n!'=n(n—1)!

XNEXHE o FIIERE 1, WTHEMAMERE o BINE, HEHN n F'LL n—1 B
.

Fi 3! BT 3 LA 2!, 2! B 2 3L 1!, 1) AR TRE 1 ‘LA 0. XLt
BoEE—#, 30 T 3 bl 2 ;L1 UL 1, RN 6.

WAERART LLE AR PR A€ S, AREH T LLUEIE S — 1> Python REFAMITRE-
BB RRESE . RPBIEAEGIF factorial B —PMEEUENSE

def factorial(n):

WRZHET o, HAFTEMATBREE 1.
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def factorial(n):
if n == 0:
return 1

B, R EEBAER D, FATRIARRE AN REE n—1 RERU n:

def factorial(n):
if n ==
return 1
else:
recurse = factorial(n-1)
result = n * recurse
return result

EFHHITRESRMET 2?29 countdown - WEFIMFEHRSE 3 I factorial:
BT 3 g o, TATEFIE - MTE n-1 MRS ...

BT 2 A2 o, BATEFHE - MTE n-1 IR ..
HT 1 A2 o, HABEE_MTE n-1 BRI ..

BT 0 &F o, WITERF— 5%, EREHER 1, Rt
7L (VA -

REME (1) #FRLL n, XN 1, REEERIEME .
REME (1) BRLL n, MR 2, REGEFHERE .

REME (2) BOREL o, WRL 3, 4550 6, iXZEEA sRERLREHIZER -
NI4E X — FR 5 RO P R R

__main__

(o]

factorial n— 3 recurse —= 2 result—= 6

factorial n—2 recurse—= 1 result——= 2

=

factorial n—=1 recurse— 1 result——=1

N AN AN AN/

factorial n—20

W ETR, R EEE S R L% E . AT, RE{ERE result KIE, Al n M
recurse [HIEFH -

FEGE—WiF, BHEEFE recurse f result HAHFE, RNEZDLFHEEUETA] -
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6.6 [5/OM)KER

HEREFPITRAR RPN — 1k, EXAHIRESEARE . XEAEHA T
%, B2 “EORCER - ARBEI— P RBOEN, (REREEEIT R, R E IER
WIZER, AR TR -

HEE, HRFEANEREN, FRELEREELON K. HRMMH nath.cos M
math.exp Bf, {RIFMEEXLEREEIER . RIUNBELENTEBILFRERF RMEH, 7
LAIEHS 0 LA

XEFEEFTHRECEREE . B, #ZET 6.4, BAWE T —1His_divisible
FIRREL, FIWr— NEUE S LA B — AR . — BRI B A A N s 0 (5 © 7] LUE
WIVE, AT UERAZEE, MAHBEEEEREERK.

PLE AR RIS B T AR T - SOURBELRVIER, RROZBBGEVTEH TIEER R
B EMLER), MARRERFHTRE. AT ARKRED, “BEEATUSEE -1
KT, JWANZEAITHE n FITR?” RIAE, @R n SEA AT -

LR, B TEER, MEE ERAEEZRXAEE, XEE %R, HiXz
R AFRZ B DR KER !

6.7 FH—1HF
BRTEARSN, B L IIATE XA MR B, HE T

fibonacci(0) =0
fibonacci(1) =1
fibonacci(n) = fibonacci(n — 1) + fibonacci(n — 2);

IES Python H:

def fibonacci (n):
if n ==
return O
elif n == 1:
return 1
else:
return fibonacci(n-1) + fibonacci(n-2)

IR B ERBE AT A, RDEEAR/NEOEL n, IREO SR 2R E o (BRRIEE ORI KER,
B e TR TAEIERS, BURASE HEid 5w R R 152 IER R0Ls R -

6.8 RIAKE

WRBANTH factorial HMENHRHMSHEGE 1.6 R ELRE?

>>> factorial(1l.5)
RuntimeError: Maximum recursion depth exceeded

12 ), wikipedia.org/wiki/Fibonacci_number o
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BRAXRE R — DL HNE - XEELRER? SBITREE — M IRTHE
= 0o HEWR o AR—ERL, FARET WIEIREFH AW -

FEH—UGRFEMAT, o BER 0.5 £ NIRRT, E%N -0.5. &, EEREOR
Mo (RERTE), KIEAEH 0o

HATEWRERE - FATAT LIS factorial MEUHEZ AL TR AL, sa B TR LIk
factorial RESZEMEIERI . FE—PIEATLISE gamma KEC, &H T ABHEHE .
LENERRE AT

HATAT LA N K%L isinstance MRATIESEAIBAREREL - RN A TAT AR ZEUNIE
HJ:

def factorial (m):

if not isinstance(n, int):
print 'Factorial is only defined for integers.'
return None

elif n < O:
print 'Factorial is only defined for positive integers.'
return None

elif n == O:
return 1

else:
return n * factorial(n-1)

— A AR AL B AR AR AR AR FME L TR RHATEHINREE, HRE
Nme%ﬁﬁ%&ﬁi

>>> factorial('fred')

Factorial is only defined for integers.

None

>>> factorial(-2)

Factorial is only defined for positive integers.
None

WA TR ARE, BATENE o R DIEEE, FTURIERIHESEIE.

PMEFER T — PRy AR JIpT DS EE T BT ARAE, PBEERNS
ﬂkﬁﬁmLﬁm%& I PRIE TR I IEREME: -

6.9 Wi
B RIETFIRA DR E R R T AR S - R — DR TERER, B
=BT EEE.
o REUBRIMSEE R, BIERGHEEERL -
RERGH IR, BEHREFGEEHRE -
« REIZH®R, SEMEHTAER.

2%:% wikipedia.org/wiki/Gamma_function o
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T HERREE — M RENE, (R AT LAIFE R BOT IR #R AN print iEA), FTENSHEUE (BdE3%
) o BARET LU E SR G (U R e A i -

MR SEH R, Eﬂ%raunmﬁmﬁmpnm1§j FTERENE - FTEERIEE T
wEER . REFEAESRENSEORARAEE (ZHET 6.2) -

WRRETAEER, OEREOAN, WERREERIERER (SR -

R BT Ia Fnss BN TENEa) o] VR R AR NBA R - #a0, T4 HAFTENEa /Y
factorial HREL:

def factorial(n):

space = ' ' * (4 * n)
print space, 'factorial', n
if n ==
print space, 'returning 1'
return 1
else:

recurse = factorial(n-1)

result = n * recurse

print space, 'returning', result
return result

@ueEﬁ%%?ﬁ% FRge i HEGE R . FHAH factorial(s) AIHIHIZER:

factorial 5
factorial 4
factorial 3
factorial 2
factorial 1
factorial O
returning 1
returning 1
returning 2
returning 6
returning 24
returning 120

WARIRAFEERFUITHRE, XML ESREHE . BEMFREICHE —LHE,
BB T A RE PRI A -

6.10 Ri&

s EEMTTETRESARICRPEENT R

FEXARHE:  BRFHIEESUTEIAE, EEE N HIE return EAIREH -
None: — MMFFRAVRECRENE, RAREGXHIREIER, & REERESE -
WEFA: —FREFALNITE, BB Ramns/ & R Rk 22T r R -
MIFLE.  ERFFAIREPEANRE, AR -

SN EASHE AR AR RO AT BEH S T IF LR gR AR
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6.11 %>)
Exercise 6.4 H NEHEFIRE - BFHITHR SITEI AN

def b(z):
prod = a(z, z)
print z, prod
return prod

def a(x, y):
x=x+1
return x * y

def c(x, y, 2):
sum = x +y + z
pow = b(sum)**2
return pow

x=1
y=x+1
print c(x, y+3, x+y)

Exercise 6.5 Ackermann MEE(, A(m,n), & H3:

n+1 ifm=0
A(m,n)=¢A(m—1,1) ifm>0andn=0 (6.1)
A(m—1,A(mn—1)) ifm>0andn>0

WE—1 ack MEECRITHE Ackerman's AT . FHAIRIRECRITHE ack(3, 4), GRMN
YR 125 WREFERE 0 fl o K EMF ALY

Exercise 6.6 B3 & — P MAIMEEFMMNEERIPFEFEERIEIE, 40 “noon” Fl “redivider”
MOBVARIFAERE, MR —DHRIFASE - NFEMRE — NF MR, BPEEESC, )
233X B TR B ST -
TNHEPIEEGER — M EENSE, HREE A &E—FF EIRFEE::
def first(word):

return word[0]

def last(word):
return word[-1]

def middle(word):
return word[1:-1]

HATSAERET 2222 > e TAER .

1. £ palindrome.py SC{FH I AiX LR EGFMIN - WRARE AR 8, VM middle
SREf A2 —FEIE? DT (A WA, NEEEMTE)?

3See wikipedia.org/wiki/Ackermann_function .




6.11. %4:>] 57

2. 95 K Elis_palindrome, EH—1MFHFEIENSE, WHREENERE True, &
NRE] False . /RAILUER R len BMECKIEFAF B ATKE -

Exercise 6.7 %0 a FRANE b I, WHR o ATLIWE b BFR, R a/b 2 b K% W5 E
#is_power, 1EH a Ml b 1ENSEL, WH a & b WENERE True.

Exercise 6.8 fx KANEL (GCD) &7 LI a F1 b KR4 .

FHM ) GCD M— 1 HERRJLEBRRE, BEEHR r & o BREL 0 BREL A
ged(a,b) = ged(b,r) » NTEREN, FNHEE ged(a,0)=a-

YiE K ged , S8 a M b, BREENNENRRKANE. WRIFFERY, &

Fwikipedia.org/wiki/Euclidean_algorithm-

445 >3] 2T Abelson and Sussman's Structure and Interpretation of Computer Programs f'>]# -
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Chapter 7
LAV

71 ZHIKE

RATRECE R, HA— P REZRBERGIEN . — R ESR EFENZRER—
PHE (HRBEATEREROE) -

bruce = 5
print bruce,
bruce = 7

print bruce

BFHEEE 5 7, FHOAE—IK bruce WK, THERZ 5 H_KE 7. F—1
print EACRBHNESMH] T HAT, X2 2P A R — AT R R -

R Z ERE RS

. D
ruce

7

NFZEBRE, RELESEREREFNXRZENFTHIES . A Python HH%
T5 (=) RERME . RES, RIEXFHOEN a = b SEAWHEZERER, KR!

B, HERMNHRRAR, BMENE. L, 8T, R a=7, B2 7=a. BE
Python ', #&f] a = 7 ZEIEN, 7 = a ZAREN -

AL, R, HERAERELANEE LA R, a=b, W, a BZFT b-
f£ Python W, WREIEAIW LIS NZEMSE, (EEMITAEREARFHSE

a=>5

b=a # a and b are now equal

a=3 # a and b are no longer equal

FoATHET a WE, HREEHE b BE. FTLMITAERSE.

REZEREEF R EmN, FANBE D . RTENESEHRE, 225 Rm
e BEAI A -
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72 FHAE
ZERENSE WX 2 — M ZEFH (update), ZEAFEMKGTEEE -

x = x+1
TR KRB x BIEEME, N—, REHHEEHZE x-

WRIE FH— IAFAERNEE, FREE— MR, By Python AIEEKS x ZHIS
RADHIE -

>>> x = x+1
NameError: name 'x' is not defined

FEEH—PTBEZE, LIBYIEIL (initialize) B, B AR — M R AMRE -

>>> x
>>> x

0
x+1

GRS I —RF A E W MHIEE (increment); H—IMUEHE (decrement) -

73 while iBEf]

TEALEE AR B EREREAES - TREYRERTESHFRSHEPIAES - AR
MR -

HATCEERNH MR, countdown Flprint_n, EAVMERZBIAELIIES, Xt alLIsesd
R iteration . PIJYEfCRANBLAVH W, LIECT Python ML T JL/NEFHE BT ARG (L3
Mo BFZ—mMERINE 4.2 H2ERN for &AM WINARKEREFHAE -

AI=1H while 1EA] . XEE—FH while iEAJHY coutdown AR -

def countdown(n):
while n > O:
print n
n = n-1
print 'Blastoff!’

FADLFATLUE while WEAIHAGERIEET - &3&: 3 n AT o B, B/R n HIE,
FE n MOER 1o % o BER 0 KIIHE, TR Blastoff!.

FHIFERM, THEHAE while BAIMIHITIR -
1. WEFEME, AR True B3 Falses
2. WMRFHNE, BH while EEF, PREPIT R —5EA] -

3. WMRFMHNE, RITHEAGEERE, RIFEEDHE—-
URMHRT , BT/, BMRRERES. ...
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PUTIMAALIRE R BT (Loop) WIEERFAS=HIBTRAESE .
TEIMEROZNZE — N E N ZERE, FEREFRENR, THALILE. BN, TEERR KT
BE, WA T LRYEEA (infinite loop) o ITEMBIER M — N GERIR B 2 F R
BeAOKHIULEA JEIR, Ee, EE", &1 TRIER-

£ countdown FIFIFHE, FATA] LUERATEIS—E &1L, EAENFE n FEZEIRAY,
HHB—IRIELS o PERSED, &%, o PEEEE 0. EEMBR T, MA—EX4
BHHRNT -

beforeverb

def sequence(n):

while n != 1:
print n,
if nJ%2 == 0: # n is even
n =n/2
else: # n is odd

n = nx3+1

XMERHIZRMRE o ot= 1, FTLESRZ—EHITE n 2 1, BRRENE-

B—)IEA, BFEH o BE, ReRESTAEEEFE . wWREME o R 2.
WRNETE, n FMEHH nx3+1 F. L, WRELH 3 45 sequence, FAEMLERZE
3, 10, 5, 16, 8, 4, 2, 1o

F n BFEEHE, WH — N RIRAINERE n 2020 1, UREREFETRIERZKLE.
WFFRLERFHIA n, BATATLAEMZIE . D, R o BER 2 BEE, BRIEEAE o
HE, ARRBECEEN 1. BIEEIFEITIN 16 JFIRARRX R -

PR R FA T2 5 AT LR BTA i) IERERL, PR L - 124 9 1b2i%E AFT LUER AT
P, BIE NERANAT L -

Exercise 7.1 E5??%85 Wprint_n L, ZRMEAIAMNEE, MAZH .

7.4 break 1EMA]
G, BREHUTREIEIME R AR, A EBIFEBRHTEEL . th, FATTLUER break
EABEHPEER -
tean, Bx—BEENHPIREEREA, BEEHFHA done. HAAILLUXAE:
while True:
line = raw_input('> ')
if line == 'done':

break
print line

print 'Done!’

2% %wikipedia.org/wiki/Collatz_conjecture
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TEIASRAFE N True, WELRAGENE, FrLUEIAEZEE] break statement A #IEHUT -

BIXTERS, RRFESIRRAF - RAFHIA done,break 1AL T IS BN, FEFF
AP EARNE, SEEARITIEE . T — M7

> not done
not done

> done
Done!

XFER] while TEERAI T ARME I, B WAV IEIERAA R M R AR CMUGR
FETRER) , FIRHBRARIRA TR MFME (EXPRER, &Kib), MAZERE ( —
Hizgfr, HERXNAE") -

75 FHIR
TEIAE W AEITEEERRRF T, BEEE D —MEEREFIG, REER, FHRE -

tan, B BRI EEM U . Bk, FAVEEE] o BPFR . R UER
BE—METR, BOTTUATEIAR, WE—DEFRENIE:

_ x+ta/x
2
tan, W a & 4, x

>>> a = 4.0

>>> x = 3.0

>>> y = (x + a/x) / 2
>>> print y
2.16666666667

ROGHEIERERT (Vi=2) - WRBANTEEX ML, MEZLT .

>>x =y

>>>y = (x + a/x) /2
>>> print y
2.00641025641

S JURTEST, BIEEAR ESETHRE T

>>x =y

>>>y = (x +a/x) /2
>>> print y
2.00001024003

>>>x =y

>>>y = (x + a/x) /2
>>> print y
2.00000000003

3:

Hm

— ok, FATRIH A FEL L 2 /DDA AR ERREE R, HERNFES 2 RHRE
BIEBRIZER, ROVEIIEREET -
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>>> x =y

>>> vy = (x +a/x) /2
>>> print y

2.0

>>> x =y

>>>y = (x +a/x) /2
>>> print y

2.0

4y == x, WAATLUELT - THE—MES, N—MWREFG, ReFPEL, B
FIFEME R E1E -
while True:

print x

y=(x+alx) /2

if y == x:

break

X =Yy
MNTFREZHWN a, XDEEH B, —Mok, MilEASEGHERER . #AE
FUBEMINES:: KZHHEEL & 1/3, MEEE, & V2, FREA MNP AEUETIR
7N o
S5HRE x M1 y 2OKHHES, AIZ2RANERRE abs THEERNHEXE:

if abs(y-x) < epsilon:
break

iXH, epsilon f&—H/ME, 4 0.0000001 , FoRTAAMMEEARIERIEELT -

Exercise 7.2 fEIX MENEFETE K #lsquare_root H, % a AEE, HHFE—TEEN x,
IRE] a IR -

7.6 HIE

LA EREEN— T TR RPN HE (EXIMTEEITEFEAHR) -
N —NHEIEAARERSGE . NEEENATEAFEFSE B . SIR¥ES)BAE
FHIRRT, RS TIRER . L L, RICET 100 DEMRAIERE « XFPEHRREE

B2, WRIRIE W7, (RATEEIELE/ N . Ean, W15 n F1 9 AOSRAR, IRWTLUE LS
Aon—1, MIBH 10—ne X PHRMBREM AL o W—BTE . M1, X
Bk

Ry, FAT2BNOETT, HAMEALL, BIAEL, KEREAGRRR . XEERRIE
FORS SR A T AN BT AR 1R S0 - AN R AU RS, & — P ER ISR S AL -

MBHIMEARTE, NMIER KBRS AL E Y] - A5, AFHELME 0
FER AR AMER -

SEETE: KN 8x9=72=(8-1)(10-8)
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MFA—THRAE, BT EIARS REF ST @A, SR R, ERRFFOTHLAE -
HLEHRE, MUWEERRAR, WHERMEDITHEEEAR, HAEEEAREERAR . B

R EHIRES 2 — DRI T - BATERXAEES, BRESIRE AREME A AFATATLL,
ZEDOBATARELIEIE T A A ok -

77 it
LAV RRE KRBPAEFR, AR SR BATRERRE . RE#8EL, Bk
ELEEIINL SR, FE bug(s) UM AMEZE -

DR B ) — MR R . B, BFE 100 TG, BRRE—, F
ZE 100 #-

H—MER, BRI R . BERFHPREEY, BEELT RS, SH—DHE
EHRICE - INII—1 print B (BLEHAMIEE EIERCRIERD , REPITRRF -

WRA R EF R, 20 EREFIREER AR . 2z, NWESE ZF .

BRI AR E RS, B4 T HEREMNNE . 2O0ER RU, APLE, X
T/ NF 100), FATELAT DAGEEE] — BT T -

SEfrrp, ARMEFERRFAPRFREWE, AR RREE . BUUEKRTEREITER
FR) RS R IE MR R M, PSR 2T &AW REHBIER, A s

GIEAN—MBAPRIGE - RE, EFE RN vug HIERE S FE LRSI
5 .

7.8 RiEF

multiple assignment Z EIK(E: ERFHIHITIEFER— 1 ZEMEIKE -
update BH7: 2B EFHHEMRBUERERIE -
initialization WJUA1L: 4A— R BRI 2V IA (B RIRE -
increment #&: HIN—NTEREH GEEE 1)
decrement fii&: /N —TLENFEH GEEE 1) -
iteration A (F BT E TGN EEHHUTHIERES -
infinite loop: JCRRYEIA 4 1EScMHAGEANTH & ITEEL -

79 %>

Exercise 7.3 MIiX B HF T HRENE, RA] DIELE R math.sqrt AR . 5—1 K
#{ test_square_root FTEI— U1 N AR
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1.0 1.0 1.0 0.0
2.0 1.41421356237 1.41421356237 2.22044604925e-16
3.0 1.73205080757 1.73205080757 0.0
4.0 2.0 2.0 0.0
5.0 2.2360679775 2.2360679775 0.0
6.0 2.44948974278 2.44948974278 0.0
7.0 2.64575131106 2.64575131106 0.0
8.0 2.82842712475 2.82842712475 4.4408920985e-16
9.0 3.0 3.0 0.0

FBIRET o, BIREM 7200 EE) o (P TTIR, FB=FRM math.sqrt WHWEIPFIR,
PR EERAEE -

Exercise 7.4 NEKE eval HX—1FFH, N/EHAH python MEEZTTREF R & E,
LR

>>> eval('l + 2 * 3')

7

>>> import math

>>> eval('math.sqrt(5)")
2.2360679774997898

>>> eval('type(math.pi)')
<type 'float'>

Q)ﬁ'ﬁ—/\ #eval_loop BEMIR /R, , BN, REHAH eval 1THEME, HITH
4R .

FEFP L FNE FH P ET AR ' done ' A LEHRAIEES, R)E R ERFIAAE -
Exercise 7.5 7N HAIE1%% 5K Srinivasa Ramanujan % B T JC%5 7 5114 AT U 87 AL pi
5.

1 2V2 i (4k)!(1103 + 26390k)
T 9301 & (k!)*396%

In 'S K ¥lestimate_pi, PRECE H EHIFIARITE pi (B, HIREZ, RERIZFH—
while fEIMTEINFIFE G —Tl/NA 1e-15 (Python EAILER 10719) . 1/J\Tu§b
1 math.pi FLE—TF -

Al AISE H#EZ thinkpython . com/code/pi . py -

4% Fwikipedia.org/wiki/Pi.
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Chapter 8

FFF B

8.1 FAFHE—1FF
FARRTAFFS] o A VRS 2EF IR — 154 .
>>> fruit = 'banana’

>>> letter = fruit[1]

FHRWEAMN fruit FEEEEE— DT, HES letters

FEFE S PRZATA IR - FARETR T PS5 R 74T -
HEFEHTABEIRBER:

>>> print letter

a
KT REZNAM, %mma;Eb MARE a- (BRI EREZRUL, NIRRT
B ENHEE, - PMTFHRREERS -

>>> letter = fruit[0]
>>> print letter
b

NS

FrlA b /&'banana' HFEZENFER, a BHE—IFHF, n 2E _1DFR-

TRAT LU A& R EALE BT HIRAAME N TR, EMELHR— B, SRS
£

>>> letter = fruit[1.5]
TypeError: string indices must be integers

8.2 1len
len s — MNERE, BRE—MFRHENKE:
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>>> fruit = 'banana'
>>> len(fruit)
6

TR~ FRRRE— T, TR

>>> length = len(fruit)
>>> last = fruit[length]
IndexError: string index out of range

NRERAEEZRE D 'banana' FEHFA MR 6. FIRM 0 JFIAITEL 6 MFATHY
TraslE o Bl 5. BREIRE DT, REX length I 1:

>>> last = fruit([length-1]
>>> print last
a

F NI AEER IR, ERNFAF SRR AKX fruic[-1] BEEEF—DF
7F, fruit[-2] REEEEE TR, DU

8.3 fHF for JEEIf BT

WEITEE SN T E TR . BHENFFELITS, FUOEFE D FAETERE,
HEIFA SR X DI RN - 0 — N ITEE N while fEER

index = 0

while index < len(fruit):
letter = fruit[index]
print letter
index = index + 1

X MEERE DD FAT B HFAERATITE — D5« PRSI index < len(fruit), = index
SETFHFRNKE, FENR, BEARERRAERT . &5 — MR BF R T iRg
len(fruit)-1, WRFAF & HIHSE —FF -

Exercise 8.1 %5 — P&, B —MFRFRIERNSEL, WFITHTFRE, BT 07

WA= ITERER for EEF:

for char in fruit:
print char

ST XIEN, FHETHNT PN FRERESZE chare HTEFHFEHWREDLE, 18
PREETR -

NEAEFER TR (SFRFEAEI) 1 for TEMARAEM—NFEER (HIFEHIT
J¥) - fE Robert McCloskey HJ Make Way for Ducklings ", /NMYFNINHTFEN Jack,
Kack, Lack,Mack, Nack, Ouack, Pack il Quack o

prefixes = 'JKLMNOPQ'
suffix = 'ack'

for letter in prefixes:
print letter + suffix
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Bt

Jack
Kack
Lack
Mack
Nack
Oack
Pack
Qack

YIRIXAFZLIER, KN” Ouack “F1” Quack “HIBH%E T -
Exercise 8.2 BMIEF LMEE iR -

8.4 TFFHYIA
TFREE B DA o SRR O 0 — A R — R AL,

>>> s = 'Monty Python'
>>> print s[0:5]
Monty

>>> print s[6:12]
Python

BEA [n:m] BEFAHEFE 0 2% o MFF, BFF o HFH, BEAEHEE o T

P o SXMTRRERESR R, ERBEATA LUE S TAT FIBCER S R B,
TEFTR:

wt—'"hanana’

index O i 2 3 4 5 6
MERAEE DT (EBSZHD, YA TETEMRBLE . R RABRE_NT
bR, VA BERETFA R RS

>>> fruit = 'banana'
>>> fruit[:3]

'ban'

>>> fruit[3:]

'ana'

WREB-NTHATETEA T, SEREN-ADZTFERE, AP 5I5ER:
>>> fruit = 'banana'

>>> fruit[3:3]

EFFENAGTEAFAFERENT, BRGSO EAL T &R -

Exercise 8.3 fRi% fruit &— 1FH 8, fruitl:]1 2T 4°
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8.5 FATHEANZM
THEAER 0 2EFEAREFEMNNAE, ST T FA

>>> greeting = 'Hello, world!'
>>> greeting[0] = 'J'
TypeError: object does not support item assignment

AR WHR TS, BH CRRREREN TR BE, —1 W5 FRT—
MUE, DRBENMNESERHETEL . —P TH “EFIHH—1E-

R A R A R AN R A, BRATT VB — 1 ELFER TR 8 o ARAT LU
W — D77 R AR FOR AR L IBRL

>>> greeting = 'Hello, world!'

>>> new_greeting = 'J' + greeting[1:]
>>> print new_greeting

Jello, world!

B F HREH S — DB greeting HI— MR ER, X PMEBRIENERFEFBHEE R
i -

8.6 MHWZE
AR BRSO T+ A ThRE?

def find(word, letter):

index = 0
while index < len(word):
if word[index] == letter:

return index
index = index + 1
return -1

MEMAERY, find & [ BEMORERIE. CRETHF, ST PR TR
AT RE], RBoRE 1.

XREHANEBENNFE N return BHEMEAEFRIFIT - 40R word[index] == letter,
KB PR, HSLRMRE

WRTAF B P AFAEL T, BFPIERREIEAIHRE -1.
XA P8 SR B R Z N R B B O 1R -
Exercise 8.4 {EX find XL, HINE=1ZE word, FERITIARIIME

8.7 {EEAAICEL
FHEOBFAI TR a 7650 BB
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word = 'banana'
count = 0
for letter in word:
if letter == 'a':
count = count + 1
print count

PR T B — T EERI0E . 28 count EIEMWIAIL N o, REBIREI a #ti
1. BIEMEHE, count 0K T a Bt HIMAIIREL

Exercise 8.5 B RMBHEFEEM—NZM count FIKEL, I HREESB T LIBERFSFEMNF
FHERNSEL -

Exercise 8.6 BE KA, FH 3 MSEH find A, TAZRD F4F 5 -

8.8 string Ji{E

TERLEE, ERBESE, HRE—ME, EREEZREXA . fli, 7% upper EE
—FAF R IR E A 2K E BT AT 8

FHE R LAY TE TS upper (word) , JTHERIIBIEAN word.upper () -

>>> word = 'banana'

>>> new_word = word.upper ()
>>> print new_word

BANANA

XRER AT 5 R IEE T LRI upper, LIMITIEIERRTAF R4 word. SHITES
FERIX DA ERSAL -

— BB RNEE, EAFF, BATFRY word AT upper Hik-
HE b, FRREE A find TORUEANEHIREE

>>> word = 'banana'

>>> index = word.find('a')
>>> print index

1

FEIZAGITH, FATR word M T find ik, HEARNTEIHITIHENSEL -
HE, find HEALENTHIREBCERE, EAATUER T, WAl LEH T &

>>> word.find('na')
2

E R UERUCE A S HORIEE T IR R A E

>>> word.find('na', 3)
4

WHEBEZASE, REERERAINE.
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>>> name = 'bob'
>>> name.find('b', 1, 2)
-1

XIRERARW, B o AEREE 1 2] 2 PAFE (FEE 2)-

Exercise 8.7 FAFHH N HIEWN count, RMUSEHIL T HAIREL. [HHX AN 7 1E RS0,
WE LR, %t a #F'banana' FHIWAIIREL

. ST A
8.9 inZEMF

in B—M/REBEM, BEBRDNFEREERNSE, URE-TFREEEANFHEDN
FH#, MERE True:

>>> 'a' in 'banana'

True

>>> 'seed' in 'banana'
False

flan, TR REITENE wordl 1 word2 HI[RINT Hi ¥ F4F:

def in_both(wordl, word2):
for letter in wordl:

if letter in word2:
print letter

WNR R AR OBER), Python HRfIEMRMEIIE . IRATLLX 43— MEES: “for
(each) letter in (the first) word, if (the) letter (appears) in (the second)
word, print (the) letter.”

THEZIRIE apples #l oranges HIHiIH:

>>> in_both('apples', 'oranges')
a
e
s

810 FIFEHI
RRZBEMGLUEREFFE L. BT FAEETIHESE.

if word == 'banana':
print 'All right, bananas.'

HAh R R EAF A DU B i 7 B R

if word < 'banana':

rin our word, wor: , comes before banana.
t 'Y d,' + d + ' bef b !
elif word > 'banana':

print 'Your word,' + word + ', comes after banana.'
else:

print 'All right, bananas.'



8.11. i 73

Python NEAT—HLHK NG FH . FrENKRE FRA NG FEZHE, Fril:
Your word, Pineapple, comes before banana.

— I IR RGX AN (IR T IR AR OB RTR 7 A ER B Ay — PR RIS S, e NG -

8.11 it

= SRR A RERE, 1R 5 R 8 0 BT e L BEANGE RO B - X BEAH T -1
AL ERE B EE, R DEA N FNLRE True, EREFEH IR

def is_reverse(wordl, word2):
if len(wordl) != len(word2):
return False

i=0
j = len(word2)
while j > O:

if word1[i] != word2[j]:
return False

i=i+1

j=31

return True

B4 if BAREN D RS KEME - WRAMER, AT LOLELRE Falseo
NI, BRI LAGRIEPT D A K AR A « GXRETT 227 — D sr i N7 -

i o TR, 1 MNEIEFERED wordl, M j MWEMRERIET word2. WIRIATLIM
FAIARE, TATATLSLELRE Falseo WIRBATEAEENELS, RIFTEFAFERICEL, A
ﬁi[] True -

WRFATH “pots” Fl “stop” AMIFX L, FATALRREEN True, RMFANIEE
PhREEIR:

>>> is_reverse('pots', 'stop')

File "reverse.py", line 15, in is_reverse
if word1[i] != word2[j]:
IndexError: string index out of range

T EIRGXREIR, BB — PR AR AT I T B AR R O (E

while j > O:
print i, j # print here

if wordl[i] !'= word2[j]:
return False

i+1

j-1

i

J
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WHEFKBITRF, BEIEZHEER.

>>> is_reverse('pots', 'stop')
04

IndexError: string index out of range

EHR—IRFHIEINE, j FMER 4, BT 'pots' HIKE . &g —DFHR R AT IRz
3, ALl j WIRIERMERZ N len(word2)-1-

HEBLETXIMHER, BRSITREFEE

>>> is_reverse('pots', 'stop')

03

12

21
True

RIRBAVEENEFROLER, (BEEREAGBITT 3 Ik, ToA5k. 7T FEEREAH
=, —MEAEBEITTERERERE - R —ENHF, is_reverse HIH—MWifNT:

wordl —= ’pots’ word2 —= ’stop’

i—=0 i—3

HKHBERCHZE 1 F j X wordl 1 word2 HHIFAF -

Exercise 8.8 MiXMEJTIG, AR LIZTRF, AFUCGENHBE 1 7 j HE. HHHE
PR B IR -

8.12 AKi&

W5 BER LSRR . 2IHE, (RATIEEREER g & E .
FHl. —NEFNEE, B AT RE R — TR -

H: FAFH—15E -

TR FFAIRRHTERFEDE— M EBERE, R — R
Uk B—E FEmFERFBEn— -

AR —MEEEANRES o MEGER. ERFASRE.
ANEES: A R E AN AT O P .

W ERGR TSR ENTE, TR RIRERE

B BRI, YRBERINENEL .

THES: AR R, EEVRICH o, REHHE.

Tk — DRI RKEAIREL, NSRS R -

W AEAERES -
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813 %>]

Exercise 8.9 F4F HR AP AT LURHUR = D240 K, BHRE T HPFFF Z 8 BRI FE -
SR 2 BREFR— TR, PRN 3 BRERM DT, LUk

>>> fruit = 'banana'
>>> fruit[0:5:2]
'bnn'

ARy -1 WG EERTR BIE, EBEL: -] R — DR AT &R
XN EERE — 1T is_palindrome BNEL, FKILR>] 124

Exercise 8.10 [#1E4F B f 77 ¥2docs . python. org/lib/string-methods . html . /RFEZ A
FHER 5 B ECE IR R/ EERR E A 12 201 TAER) - strip 1 replace FiAIHH -

SR EER BES ANE . N, FEfind(subl, start[, endl]) #, FEEFRRSE
%ﬂiﬁﬁ"]o ﬂi[i sub IEéLlZ‘ZDiE@, ﬁ start ;Eéﬁfﬁ'_aﬁ’\] QD%V(@@T start, ﬁB/A endeé
R[]

Exercise 8.11 FHIMREANKERE — M FRESEE NG TR, BEEDENTHH—L&
FEFEIRA - R TEDRE, MAENER LM T2 (BXSEE—DFHE) -

def any_lowercasel(s):
for ¢ in s:
if c.islower():
return True
else:
return False

def any_lowercase2(s):
for ¢ in s:
if 'c'.islower():
return 'True'
else:
return 'False'

def any_lowercase3(s):
for c in s:
flag = c.islower()
return flag

def any_lowercase4(s):
flag = False
for c in s:
flag = flag or c.islower()
return flag

def any_lowercase5(s):
for ¢ in s:
if not c.islower():
return False
return True
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Exercise 8.12 ROT13 & — M5 ANE 73, THHIEF S NFE ek 13 8Al.
RN FERERERTHINFHE, BEUENSGRFEOME, KA Bih3 1 8AaL
D, 'Z Bl MERALEA .

95 M rotate_word, B —PFHFEM—PMEBEENSE, RE—DFFHE, TR
AR FAFRITAT hess” RENE -

than, “cheer” gk 7 1~#ALZ “jolly”, “melon” FE¥s -10 A2 “cubed” -

TRVFE HEINEEE ord, TRFAFEEN—PMEFE, DUKEE chr, REF(UH
N — DT

W _E— S UGEE B R B R ROT13 SRR, MRS E LN, FHRHAM
B

1% wikipedia.org/wiki/ROT13 -



Chapter 9

SR S] . TR

3

9.1 BEHEUEIAFE

BAIARBENBRAFTE - NIB IR . M EERLUTTHRIAR, HE&EEARNT
— N ETHRA AR BIAE, ©RE Grady Ward EEBHEEN Moby 1A THEA—IR
g3l B 113, 809 MBI A F WA RIRAARL, WS EMEA G F ik EH AT
WP P AER BT HR - 7 Moby RIS, UHEZE 113089.fic; WA TiIXNL
@,ﬁ@ﬁww%xm,#EE@@ETSM@yETO

XA SR AT, R A — MRS T e, SR, IRBAT LA python RBEHX
e WEREL open HX—NIHAIENSEL, IRE—PICHERR, FHERTLLERCCH -

>>> fin = open('words.txt')
>>> print fin
<open file 'words.txt', mode 'r' at Oxb7f4b380>

fin ML RN BSCEN Srg R WA RR . ROFEEE e RSO LU BE5 SOATT
Chvw DUAEBEAIT AR -

SCHRRARBE T 2RO ERERCCHE, S readline, XEREUMICHE AT AT AN
EIBEHATH, W5 AFAT B R Z0R [EIE R

>>> fin.readline()
'aa\r\n'

XA R E) S — D BRIA R aa, " B—MESHIEIR. FFF\r\n REWIDTZEFH, BHE
FHAT, BEAHEXABRIE N —1T 0 Rk -
NG B CIRERA R TSR 2377, FTAE FHXHAE readline MEN, B

>>> fin.readline()
'aah\r\n'

T HIA & aah, "R SIER)— D HBIE, RNEUIAERRWE R R
wh%wue%ifﬁﬁ%ﬁﬁwmﬂﬂmﬂp@ﬁ%%E

luikipedia.org/wiki/Moby_Project.
2. RIRERIE RIS
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>>> line = fin.readline()
>>> word = line.strip()
>>> print word

aahed

WA LAZE for JEEAHMFACHENS . FTHIFEFN £ word.txt, FTEIR—HIE, —17T
— A

fin = open('words.txt')
for line in fin:
word = line.strip()
print word

Exercise 9.1 5 — M2, 3 words.txt, FTEIEE#EIT 20 MFAFRIHEIE (MIFES
H) -

92 %4:>]
TR E XL NER . REDBESEERZITZAM—ME—E 8 -

Exercise 9.2 1939 4, Ernest Vincent Wright &% | —7% 50, 000 /Mt Gadsby, 753X
ABEHAEETE ‘e <o " AARIFETZIFHE T WATEE, PrluX I HRMEME] -

HEE, WRAEARE LTS RIRERRIERNE DN . Tt REEE, (E1E
B ILD I Z )G, RS 2P ) E IR -

UFHy, FEAIER- !
95— ¥has_no_e, WIRABTEHIHIFENESHFEE ", RE True-
B E—ER AR, fTEHRNE R e IR, JETEAEH" e MBI E 5

Exercise 9.3 45— 1%L avoids HZ— MHIAM—& “ZE1b F8, ARBAIEEH
FEFEAFREM—, JEE True

BRI TR A P A — BT, RETHASHENPER— TR RIEEA -
TREEFR R 5 > “ZE1E” FERE R B, NS e N E BRI

Exercise 9.4 41’5 — K %luses_only, X —DHAM—HBFEE, R AFLEEINF
FREBEIFEE, iRE True- BRT "Hoe alfalfa" /RAEF acefhlo BB — 0] FIE?

Exercise 9.5 ?ﬁgaﬁ\@ﬁuses_all, B2 1rRnfi—aFe, tRRAFH-SsFEE
FIFTEFE (ZD—R), RE True. L/ PHRIFEAE T 2EMIITTE aciou? aciouy W87

Exercise 9.6 A5 — 1~ K #llis_abecedarian, U1 F 57 B fF & LIF 8T+ H I, &[E
True- H%/) abecedarian T\ HHIA]?

93 &K

I —ER o FIFTE B R EE — D3R A TER AT DU — D PR AR MR, FA17E228T
B ET . BRI TR
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def has_no_e(word):
for letter in word:
if letter == 'e':
return False
return True

for fEMNEI word HFHIE—DFEE WAL, MAHEANT— DT WREATER R
HPEES, WRRERNERE] “e «, TRIEME True-

avoids & —Mfhas_no_e WA, (H2HEMFMILEH.:

def avoids(word, forbidden):
for letter in word:
if letter in forbidden:
return False
return True

WREH—A “FE1b F8, AR E False; WIRINAE TIHIARILEE, R E

True -
uses_only FIERML, H T HRMAEEREMERL -

def uses_only(word, available):
for letter in word:
if letter not in available:
return False
return True

BRT R —& <2k 78, AW LUEH RS FEEE (avaliable) « WRFATLE
word HAM— M FEAF I RIGFEEH, #iRE False-

uw&dl@@ﬁ%@,ﬁTﬁmﬁﬁTwwdﬁﬁ$$ﬂ%ﬁ@o

def uses_all(word, required):
for letter in required:
if letter not in word:
return False
return True

HNNH R word FHIFEE, MR T “ZSR “BFE, WREE D “ER Fi
BUE I word 1, HATIRE False-

WRIRBR — DI BRI R —HEE, RATRECE I Huses_all JERFITH CAAFRIT KR
RSER, RS -

def uses_all(word, required):
return uses_only(required, word)

IXRREFFEO A I — DG ——-I R R, & SR RIS IR R ) R
LR IR IRRE— NS, SRS BN DA B -
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94 fFHRSIIEA

FH for TEEARE LIRTHIREL, FINEAFEME T R BT, BB LEEHRS
R R [ -

X[ Fis_abecedarian A TMELEAILIAIFEE, for JEEAHAE S TIANDT -

def is_abecedarian(word):
previous = wordl[0]
for ¢ in word:
if ¢ < previous:
return False
previous = c
return True

AR iR A A

def is_abecedarian(word):
if len(word) <= 1:
return True
if word[0] > word[1]:
return False
return is_abecedarian(word[1:])

H A/ LUF R while fEEF:

def is_abecedarian(word):
i=0
while i < len(word)-1:
if word[i+1] < word[i]:
return False
i=1i+1
return True

TEERM i = 0 TG, LL i = len(word) -1 Wi . BIRTEEARS, HAESH i (RATLIEE S
FEEBIEFA) M i+1 745 (RATLUEE S EE ZAFA) -

WRT = DNFR DT HEFA (FRIFRER), FERRFREITE 7. F1TRE

False-

B 1EE T IEERER R ELIE X IR, X4 word “EiT “TWit. HTiLE DI
FRIBEREMMOLE T T, BB — M T ' flossy' « XABIAMKER 6, FTLURE—K
TEERBUTHORNE 1 2 a-—EIFRERE - ANFHNESD] . ERE—IOERT, BFLE
BB AN FHRRE TR ——-XRRERATFER

TE R —is_palindrome WA (BB 12.4) , WEFEATHAIZES — Mk
WIS, FHE, HO— P NEIFG, FFRE

def is_palindrome(word):
i=0
j = len(word)-1

while i<j:
if word[i] != word[j]:
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return False
i+l
j-1

i
J

return True
B, RERD T X OE CRRR R — G, R SIXAE:

def is_palindrome(word) :
return is_reverse(word, word)

HINIRL T 45> 8.8-

95 ik

MR TR —F B o« RERREGEN R HBAE SR, E R IRAT LT Bk &
R RN, FLi T il R AR 3 N AT REE SR — 5 E H B 3R ORI TR AT RERY

B o

Ehas_no_e WMFIT, AHMUIAZKBILEZMIK:. &HF" e KHEFENMZEME False; M
SHEANRE True. XNTHXPAFIL, BIZARSE LR -

FEXP B N XE—EAKAER BN . £5H “e “HHFATR, HAIRZM e 7E
BIART, EERE, TR HTT o WROZIMN K BRI, M, FIEE ARSI, 5
EFFE . BT BERFRELT D07, BREFEAHERER, MEXEIREH
TS AL -

BT ik B AR BORE AL, ARt T U SRR SR, HWAnEA word. txt o il EEH
o, URELAT ISR, HR/ VD IREGFREIME —FMER (R NZERE R R ERE T)
EAZAI—F RZESHRIAREREE) -

— ok, MAKAER BN AZI bugs, EEFEFHNHREIARE—HESHIE, AR
FEARMEE T, IREARECRIE /R FIRE 2 TE A -

—h T AT EHRL AKX 2 85T

FEFMIAEES XL bugs RAFER), (HREKZZIAT bugs PFAE-
---Edsger W.Dijkstra

96 RKNIER
file object LIRS ARRITH U AIEUE -

problem recognition [RI@HRR: 18 13 2 [7] 5 ] B il 238t ok i) il 1) — 1 S 451 fe g 1 ] 70t
HITTE -

special case FFPRTEIL: E M B E AN E]+  (TRAESESRMRR) -



82 Chapter 9. SEffi|22>]. FRFALTR

9.7 %>]

Exercise 9.7 X/ A& T T #%77 B Car Talk #&4& ) — > MERR3:

BR—EH = MEERN B, FREEIRIL DL PR A SR EIE, H
BNRTEMFE - W, Hif committee, c-o-m-m-i-t-t-e-e. WRKE T i 7
ABE, SH5EE; Mississippi /& M-i-s-s-i-s-s-i-p-p-i - AIRFEMS EHiX Ll j, 45
RHARTESE . H— 1 BIAH = MESRNTFEE, B, AEX—1. 3R,
WARRER 500 21>, HEHRARBELIX—1 . IBAXERIERTAY

WME—TREF, FHE - RIS E AL Fthinkpython. com/code/cartalk. py.

Exercise 9.8 FTH FH & — Car Talk HERH*:

“H—R, REEESEAK LITH, RERER THRIHERERE. BREHW
BREEZFH, BERTANME, 25285 i, wREA/NKETH
300, 000 B, FKr<FEF| 3-0-0-0-0-0-

i, BIEREBIMHEEFNEERL . REERIEUNFREE TR, 1
AR VAT IR G R — R . Han, 5-4-4-5 2RI, ATRIFAOE
R AHEER 3-1-5-4-4-5 -

T B2 E, BERNEEEIHT - i, FIEER 3-6-5-4-5-6 - FRITE
— B EH R EA R T - AREGFER T, — ARG, ASNETFEREI
BT !

PR, HEE—REBRERONGE, ERAE AT

95— Python 27, MNABTAERISAEL, FTHUEMHERFRET - RATLUSERNE
Zthinkpython.com/code/cartalk. py.

Exercise 9.9 NHEMI X Z— Car Talk MR, 177 LUHIEREMMARTS:

CEOL, BFFEDT T B o BATAIREIE A IR 0 7 AL AU R R i R
tan, wRiwE 73, B 37 BN VEFE XM ELERREL DY HERK
EEREN T Ao — 8, BN A RIS .

“HUHRBIRIIE, Bt B HERBEAFE R P 2H 7S IR R LA
BT . BWWEY, MREEWE, JLEEX2ZET, WRINENEZH
i, R, da—ik. BHEd, EHEHE 8K HAENFREE, HAHFE
ZRT?”

9’5 — 1 Python F2/7, HRIXMMEMAVE SR - Hint: IREGF R ZIMTAFERITIE 2£111 MR
HLEH .

Al LIS B E Fthinkpython. com/code/cartalk. py.

Swww.cartalk.com/content/puzzler/transcripts/200725.

4www.cartalk.com/content/puzzler/transcripts/200803.
Swww.cartalk.com/content/puzzler/transcripts/200813
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SUFS

10.1 FEE—1IF7

RUFHFER, JIR—DFINE:. EFFEF, 8MERTH; E—DIIRF A LR
HHRRA - IR EUENCOY TE, BRI NIE .

HEZMTEATLLOE—MFTIsIR, &ERNTERRATTES (1) FrRamEx.

[10, 20, 30, 40]
['crunchy frog', 'ram bladder', 'lark vomit']

F—MlFRES 4 MEENIIER. BAUTFRET 3 MFE/FEMSIER. — IR
PITTENFERMAREIERE . TEHMFIREE - DFHE . —MFEAE — DB A
— I F

['spam', 2.0, 5, [10, 201]

FE—PHNIRARFIRIRNIRE -

BOREMITRE IR N SR - (R ERZSHES 0 g — 1%
EARATREIIEERY, FIRMME R ISR ES LR

>>> cheeses = ['Cheddar', 'Edam', 'Gouda'l]
>>> numbers = [17, 123]

>>> empty = []

>>> print cheeses, numbers, empty
['Cheddar', 'Edam', 'Gouda'l]l [17, 123] T[]

10.2 4|52 A BEE /)

V7 IR]3 2 TT R BB IR AT A 74T B R AT IR AR ], AR B S s BTSN -
FSHRZAIEE T R iRE RN o JHS:

>>> print cheeses[0]
Cheddar
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ST EAR, FIREA LSRR . SE52RFHIERERANLDR, ERrSERS
FEPIRERTTE -

>>> numbers = [17, 123]
>>> numbers[1] = 5

>>> print numbers

[17, 5]

numbers HFHIE—DILE, FERE 123, AR 5- used to be 123, is now 5.

IRATLARES Z2E BT FRAITC R AR RIS R o X PR RO RS « B TR X R —JT
o XHE%H cheeses, numbers F empty HJIREA:

list

cheeses — 0 —= 'Cheddar’
1 —= 'Edam’
2 —= 'Gouda’

list

numbers —= 0— 17

list

empty —=

RSB “list” WETHRR, NEESIERHPHIICE - cheeses 2 —MH 3 TILHR
g%, FERAlE 0, 1 Al 2- numbers f1E 2 PICE o REEERTHE I RER
& 123, WHEHHMKEN 5. empty MR —MXETLEMIIE .
FIF T AR AR RN 7 8 HAE TR

o AETEEECRIAIUAT LUES 5 -

o RS — P AFERTRRFEE M RER -

o NHRFTRABUOEL, B NS HEHT T [R5 5% -

in BEAFFEHERSIE -

>>> cheeses = ['Cheddar', 'Edam', 'Gouda'l
>>> 'Edam' in cheeses
True

>>> 'Brie' in cheeses
False
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10.3 WwhAFE
B PR IR E T 2R for (B5F. BT E.

for cheese in cheeses:
print cheese

EMEEEHTAESNETHTE . MRIRFESHERFH LR, RFEES SRR -
— N EGE RS S range 1 len PREL

for i in range(len(numbers)):
numbers[i] = numbers[i] * 2

XAMEERB SR EHENILR o len REURMEFIFFITEEL- range HREURE—4
Moo Bl n—1 BINIRIIFIER, HF o RIIERMKE. BXEST, i BEIT-PITEM
TR EEAE AR EEAER 1 BRI EHRERIE -

K F—PZFNIERK) for EIARAZPITIRRIAIE M

for x in empty:
print 'This never happens.'

BIR—1FNIRA LB E A — MR, WRENSIRIENBRP—DTTE . LTIIERMKE
h 4

['spam', 1, ['Brie', 'Roquefort', 'Pol le Veq'l, [1, 2, 3]]

104 % FH#IE

BEAF + EESIE

>>> a = [1, 2, 3]
>>> b = [4, 5, 6]
>>>c=a+b

>>> print ¢
[1) 2’ 3, 4) 5’ 6]

KUK, BREA * HERBUESIE.

>>> [0] * 4

[o, o, 0, 0]

>>> [1, 2, 3] * 3

[1, 2, 3, 1, 2, 3, 1, 2, 3]

F—IHITFEE [014 IR BAFIFEEYIFE [1, 2, 313 K-

105 FFRY)
PR BRI E T2 3%
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>>>t = ['a', 'b', 'c', 'd', 'e', 'f']
>>> t[1:3]

['b', 'c']

>>> t[:4]

[Ial’ Ibl’ IC', Idl]

>>> t[3:]

['d', 'e', 'f']

WRARZBREE — DR, YA WIS iR - IR IRZREE A4, TR BISIREEREEH -
RLIRR AR ZBE P D, )R B FIRAIPE DL -

>>> t[:]
[Ial’ Ibl’ IC‘, Idl, Iel, Ifl]

HTFSIREA SN, BUEENE . et IR ER S H515% .
T (EIE ) 22 P R BAT AT LU 2 1 e &

>>> t = [lal’ lbl’ ICI’ ldl’ lel’ lfl]
>>> ¢[1:3] = ['x', 'y']

>>> print t

[lal’ le’ Iyl’ Idl’

10.6 FERFGE
Python $2ft T —"FIERAI 7% FIU, append J7iEKRFHTRITCRININEIZ R EER:

>>> t = [lal, lbl, ICI]

>>> t.append('d")

>>> print t

[Ial’ Ibl’ IC‘, |d|]

extend FIEHI M FIRIENSE, HHIIEFFIERITLE.
>>>t1 = ['a', 'b', 'c']

>>> t2 [ldl, |e|]

>>> t1.extend(t2)

>>> print ti
Ial Ibl’ Icl’ Idl’ Iel:l

XAFIFH 2 RS
sort JTIEM/NEIRRIS R FRITT R IATHER -

>5>> t = [ldl, 'c', 'e', 'b', |a|]
>>> t.sort()

>>> print t

[lal, Ibl, |C|’ |d|’ |e|]

IR RN, BRI EIT EMHHEE None. WRKET t = t.sort(), i
AR TS
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10.7  BRET, JHEANUHF
SFNFRAF G ITTENRF, )R] LLX 4 FTEER:

def add_all(t):
total = 0
for x in t:
total += x
return total

total #WHIIAILH 0. BHRZIIEES, x MIIRAHPER—PILE . BREMF += RET—1
PREE AR R TI% - X R B (EIE A

total += x
HMET:

total = total + x
HPEAITES, total 1E5K T ICERIM - XA EFR N RN -
KFNERATTRERIE — D EEAIERIE, Python fRHL T AEKEL sum:

>>t = [1, 2, 3]
>>> sum(t)
6

RLLRE—DFIIRIICR & F 2] — D B —REUE BRI ER Oy V3 -

AR Z R — IR S — DI . Flan, TR O — 747 R 51RER
SR, REIKE FH#EIE:

def capitalize_all(t):
res = []
for s in t:
res.append(s.capitalize())
return res

res WHAIIAH AN —DZEHIFIR . BRIEAT, FAMIIT—PICE . Bt res 2H AR
ngs -

Fflcapitalize_all HR B ANB, HAEXMFITHENTILE B EDwE (&
KFIFIETTHE capitalize) o

A—NE RRBRIER IR P EFE—LITTER, HRE D75 Flan, T e EoE
—PMFREIIE, FHRENE S KRG TR

def only_upper(t):
res = []
for s in t:
if s.isupper():
res.append(s)
return res
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isupper BT EIIE, WRFAHENGTERG T, MIEE True-
Kflonly_upper HIBRIEWNCATE, Ciktl—MoTR, MidiEEMTE -

HE R Z O FRARVEAT ISR RS~ T A S - T IX B EIRE M, Python $2
BWTIESREARISCR, BENERE nap MI—MHCh “FIREE FLEEST -

Exercise 10.1 %@ 5 BAL, R —DNECFIIRIEANSE, REEBRME. BIE i HITHERE
JRFERAET i+ 1 DICRIA - FIn, [1, 2, 3] KRERKRFHN 1, 3, 6]-

10.8 MIERICE
BEZMTIEMINEFRER—DTTE . RERFETERN IR, R LUFH pop:

>>>t = ['a', 'b', 'c']
>>> x = t.pop(1)
>>> print t

[Ial ICI]
>>> print x
b

pop BB, FiREWMIFRIITCE « MRIRATRME TR, CFMIRE)E—1ICE -
WERARATFEZBMERAE, IRATLER del R4

>>> t = [lal’ lbl’ ch]
>>> del t[1]
>>> print t

[ 'a', 'c' ]
WMERAREIEREMIERAITTE (EAEE THR) . RATLUEA remove:
>>> t = [lal, 'b', vcl]

>>> t.remove('b')

>>> print t

[Ial’ Icl]

remove HJIR[E{E/Z None-

ZMErZT—1IeE, RATLX del EATIA T5:
>>> t = [lal, Ibl, ICI, ldl, |e|, lfl]

>>> del t[1:5]

>>> print t
[Ial, Ifl:]

MR, VREFENE D TIREIE AT (REFEE DTN FRITETE -

10.9 FIFRFFLFT H

FREERRTFRIFS, FIRREAFH, EEFHRSIRARTFRFE - R LUER 1ist
R 715 RN FAFIOF1 2R
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>>> s = 'spanm'

>>> ¢t = list(s)

>>> print t

[ISI’ Ipl’ Ial’ Iml]

BT list BRNERESL, REZEBRHEFEALES - FEAEBEER 1 BAEERR
B 1. TEREHAT ¢

list BRECRTAT B E AT - WRIRERFFAT B IR, (RATLUEM split
it

>>> s = 'pining for the fjords'
>>> ¢t = s.split()

>>> print t

['pining', 'for', 'the', 'fjords']

— MRS AR, TR T AFRE NS Rk FEPIT S RETRE R
HEIF

>>> s = 'spam-spam-spam'

>>> delimiter = '-'

>>> s.split(delimiter)

[Ispanll’ lspaml’ 'spam‘]

join INAEFN split MR . BR—MIIRFR B EEER - join B—MFMETIE, HI
WFRELE—DHEF LAY, HEER—1IIRIERNSEL

>>> t = ['pining', 'for', 'the', 'fjords']

>>> delimiter = ' '

>>> delimiter.join(t)
'pining for the fjords'

FEXANGIF R RIFFRE— D2, join FEE BRI EARIMN— 24 MRATEEMZ
HEd, IRATLUER— D27 a& (ERDEINT .

10.10 X2 FME
TR THAT LT B AE 7 A

'banana’
'banana’

a
b

HAVFIE a M b HFEE—DFHE, BRATAFEBITRESEE—MEROFFE. F
LR RHAT HE

a —= 'banana’ a
™ panana’
b —= ’banana’ b —

HEE—FENF, a b FBEAFNDEHEEEARERNS .. 5 fERF, efilfEnE—
SEE

TRATLAGER is REAFREN ML REREDTE R FE— 5.
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>>> a = 'banana'
>>> b = 'banana'
>>> a is b

True

FEXNBITFH, Python A F=AT —MFAFEXIR, a M b HFEAE -
ERIRIRBIEM D IIER, REEIR X 5

>>> a = [1, 2, 3]
>>> b = [1, 2, 3]
>>> a is b

False

RS EE AR IXFE:

a—=[1,2 3]
b—=[1,23]

AR, FATHOXAFIREAER, BOVENTEERMITE, ENEMERR, FEAE
TIARR— W& GERP DN REMFER, ENHEHEEN, BERWRENEMEFN,
EAIA—EHF -

Heimik, TATATLIACHMAER xR f1 “E7, EHEREEN RE S5 —ME. E
REVT [1,2,8], REBE—PDEEFIIRNG . RS —MIIREMFRRTR, AR
CEMRME, BENRMERRRER .

10.11 %14
B 38— SR, RIEGTRE b = a, TAFH MBI E— 2.

>>> a = [1, 2, 3]

>>> b = a
>>> b is a
True
RSB EFTR:
a
\
b/[1,2,3]

— MR PR RISKREFONGIH - XM TF, F—INRERA5IH -
WR—IHNFEHEZT—P5IH, FARX N REFH A -
AR BRSO TR R, W — 34 BBl & RN o — 1

>>> b[0] = 17
>>> print a
[17, 2, 3]
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XMTHRRIREN, BEESEMEER - B, X T A0 A Sl % 5 2 AR B %
£

KT AR IR R, A ar e, SRR AR . Fan:

a = 'banana'
b = 'banana'

M a 5 b fERFE— MNP BEAR LA R XS] -

10.12 FERSH
YR —NINRIERNSEIRA TR, REEEELEXMNNER— D5 H . R EREGHX
MNINRSEHIT TR, AHESENZS) . FHl40, delete_head MIFRFIFERIFE—INITE:

def delete_head(t):
del t[0]

EAEIX A E Y
>>> letters = ['a', 'b', 'c']
>>> delete_head(letters)

>>> print letters
[Ibl ICI]

ZH v MZR letters R —PRZRIHIZ - BT

list

__main__ letters —|
— O - lal

7 1—=p

2—=717

lelete_head t

TSR Mt =, BHE AT -

TR ER R BE R EM QRS R BRI XA, 10, append LB —1 5
®, M+ BEARLE—NHIIE.

>>> t1 = [1, 2]

>>> t2 = t1.append(3)
>>> print ti

[1, 2, 3]

>>> print t2

None

>>> t3 = t1 + [3]
>>> print t3

[1, 2, 3]

>>> t2 is t3
False
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WARIFE GRS MBS, XA RBIMREE . Filan, TR EGE BRI R AR — 1
TLE:

def bad_delete_head(t):
t = t[1:] # WRONG!

IR BRERIE—ETISIR, HE « AT - HXERIEENSEEIT RIS M -
—PMERNGEE SRR E—FHFE . G0, tail REAEEHE—-PITRNIIE.

def tail(t):
return t[1:]

XA REGFAMEBUTORIISIF - T HIZE a0l {3 A 4> s AL

>>> letters = ['a', 'b', 'c']
>>> rest = tail(letters)

>>> print rest

['p', 'c']

Exercise 10.2 %5 K%L chop, BE—1FIRHFHITESR, WERB 1 F&E—1ILE, I
JR[E] None -

PSS A middle, B PIIRIENZEL, RE—PMEEER T E - MIRE—PILER
o -

10.13 I,

HOEEASIR (UM SRR SR ) & S ECRR RN . T Hish H— 25 R
B DL RGBSR E AT i
1. IEERZEWINR O TTIEN ZHOE AT B, RIFIRE None - F4F HRHITIEMIAEI,
EATERE IR AR T 8 R [ — T 74 & -
WERAR IR G 5 AL B FAF RS, 4

word = word.strip()
FATRER S N E AR
t = t.sort() # WRONG!

T sort iR Nome, % t TN —PHAERRES KM -
AP R TIEFZERFRT, RO SO, HAEZ IR T M- 5
FMEALFI (745 8R) L BT EMZ BB Ui fEdocs . python. org/1ib/
typesseq.html - A]UZEHIFHIAE 17 EFE BAF SR fEdocs . python . org/1ib/
typesseq-mutable.html -

2. FERCE OGRS > -

FNIRA ) — N REUEE KL R R M R = - Flan, ZMEBRIIERFH—TE, IR
A LUIER pop, remove, del EZEVIAMAIE -

BIRIN—DTCR, IRATLAEH append VAL + BEAF . (HiofEf 24 ZEFAY:
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t.append (x)

t =1t + [x]

PUT 2 BB 1R Y

t.append ([x]) # WRONG!
t = t.append(x) # WRONG!
t + [x] # WRONG!
t=1t+x # WRONG!

HERBEREAXNMREGE— 07, REEHAEN#T 4. EERERE -T2
IBATEF R, HALAER SRR, (BT BRI S -

3. BRI, BRHIA -

WRIRBEEHRLL sort HITERENSE, HFENEZREEIIER, (R UASH—
L

orig = t[:]
t.sort()

TEX DT A VRID R LAEF A R sorted, BRFRE—MFTHICHFFHIFIZE, K
FIRFFRFF AL - ERIRFHE BN sorted ENEEA !

10.14 KRiE

5z — ARG -

TE: FIE (SFF) R ME, BFEE .
THR: ARSI TR B

BENIFE. FIRFHTEER—FIE.
eI SE I E LT Srd ilantia

BREF.  —PNEEHELREMA — MRS IICRIR MR R  Flan, FIERE TREITER
BRET -

2ings: AT A THEMSRERNEZE -

WERE: FHEEREN, EHEU= MsEAT-
3w, FETR IR RO — ME R B -
BRET:  mFFS, SR TTERUTERER B
Giiide: A, 35 H R — R b A B

W BEATLHERBIREE . — DA SEEEIERRAE -
& HHEFRE-

A ZH— % BEEHEE) -

I ZEAMEREIFREX -

B AL E TR E XS

DETF. RATIERTRHHESEN BN T EE TS -
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10.15 %:>]

Exercise 10.3 %85 Ki¥{is_sorted, BEE—FIRIENSE, WHRINFEFFHFE, MR
E True, HNLRE] False. VRATLMEE (TERIERFEZME:) FIRFHFITTE LIHR R ZER
o<, >,

#lun, is_sorted([1,2,2]) KiRE True, is_sorted(['b','a'l) FiR[E| False-
Exercise 10.4 B~ 818 & B SCH), @RARA LLEHHEY | — MFE/FE T IS H A —1 -
95 KElis_anagram, U NFERFE, WREANTZESXHNERE True -

Exercise 10.5 iIXHHFR N AE HIZEL:

1. %% Hi%has_duplicates, BE—PFIRIEANSEL, WREFITE HI#L—X, N
IR[E] True. HREUINREZZRSIR -

2. MRRIER EH 23 DA, 2 DAE HAERREREZ D? JRA] DU FERT = £
23 MEH F e EICER M TR . 3278 IRATLUIEA random BHRH ) randint B
BORAERFERIZEH -

{RA] LifEwikipedia.org/wiki/Birthday_paradox | fEixX 1~[Al&H, /7] I7Ethinkpython.
com/code/birthday.py R E| AT -

Exercise 10.6 %75 Mi#lremove_duplicates, ZHUN— 7%, RE—1HEFIE, HAf
REEFEINEPE—FTTE - R FIRPRITEN—EL R -

Exercise 10.7 95 RE, B words.txt, Y —NER, B PMHEIFEN—INILE . %W
SWARARE, — MFR append 7%, A—MMFH t = t + [x] - AP RABITEE?
Tt 4?2

R 7] LAZEthinkpython. com/code/wordlist . py HIEIFAFET -
Exercise 10.8 o8& — IR R GERIARF, KATLMFEH in 285, HXRE, HAE
FE T £ 3 B

AT AR e R B AR R, FATAT DU s (MR bl R) SRR,
RUMRET B P ERBFN IR RN RITFR, QR R ZE ) B3R 7 8] #8352 /1
REFEEE Y, BNRERE D -

BIXRER, R ERGE BN —F . RAIERAE 113,809 i, RAFE 17 DARELEH]
XA B, BCE RE B AN -

MMEREL bisect, ZEN—NEHEFIFIERM— HIME, BENZEESNEFOMLE, W@
RAFEAENERE] None -

BE R AT UL bisect BIRAISTRIF(EH |

Exercise 10.9 P D BIAMIAE “RAEFAX ", WMR—-DEA-DHIREE . WERE, T
BRI P TR 0 RN

Exercise 10.10 P01 BIFAMEIR A2 “EBUAE", Q0 FRA B A 18 F B AR R A —
NEEIEL . B0, “shoe” F1 “cold” EBGACN “schooled”

1. WERRRF, RHFTEREDGE . 3R AHIEETE § BRI .
2. IREEIRE| = E B RIEE Y BIE D FEHKIRN 3 D HIERE .

1@’1‘%35{% Epuzzlers .org ) — M -
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T

FHGIIR—FE, ERE W JIRMRGLIEEE, EFERS] (8) JLFTLUE
AR .

LB HAERRGIEE OBT) MESESZRBGE . - REFXN—ME-
SRRSO (E R o B ﬁﬁ BE I -

AR E — Tt BT Je S R PG HE A8 B A 7 8, SO AR B T E AR AT &

dict HREBIE—IPZEFH. BT dict RNEREE, FTLL, BATRIZEREHAEERE
B

>>> eng2sp = dict()
>>> print eng2sp

{3
KIS, UREFHR AFEAFIN—DI, /TLAERTES:
>>> eng2sp['one'] = 'uno'

ATRIEOE T — P NKEET 'one' F{H 'uno' AIBRSS . QIRFREIH T4, ATLIEFI%
Sy — (B, b2 EKE S

>>> print eng2sp
{'one': 'uno'}

AR, AR . b, AT USIE— A = S
>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}
ERWMFREHH eng2sp, RAIFESEEHIE:

>>> print eng2sp
{'one': 'uno', 'three': 'tres', 'two': 'dos'}
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KT ~(EXSHFP IR A A —FE . B b, IR iIPLE: L 20X A, Bl
REMFRIANFIRILE R o —BOoRUL, ST I 2 FE LA -

HX N ASH T AR, FyTHETTER AR T RTIRIRBT . AT DU ok
EEREPSIVA:D]I=R

>>> print eng2spl['two']
'dos'

KEET ' two' FUENRI(H dos', FrABRIMFAAE 4K -
WRRE T ANETHA, PR

>>> print eng2spl['four']
KeyError: 'four'

len HEUNTFHMZER . EIRMEH — [EXHEHE:

>>> len(eng2sp)
3

in EEANTFHRBFEEER . ©EREMERTET AT RET (.

>>> 'one' in eng2sp
True
>>> 'uno' in eng2sp
False

WA EEE MERTAETEF, FUEHATE values, IREEERBFENSIE, RE
M in SBREA:

>>> vals = eng2sp.values()
>>> 'uno' in vals
True

in EEFEREFIRMFHEFHAARMEE . STHER, FHEREE,, 2572859 .
EYRDK, WERENERLEIEN; &TFH, Python FHEZIEE, HR—-TMREZEDN
MR TWFHEZ/I, in 2BRAETRITF RN E . X, TN g H 5 21
R, 5% wikipedia.org/wiki/Hash_table o

Exercise 11.1 485 %L, BLHL words.txt SCHF B RHIA, EMANIVENF HMBFAE AT
B KRBT EMERMT L. KNE, FH nzBAEER T FHEREGHETHRE

R 455022, AT — X MRS IR in i2BAF 5 0 BRIHEE -

11.1  EFHERITE S
BEAE—NFHRH, GrEG T EHUAIRE . 7] LU T LR

1. Bl 26 MR, FMUE-DFE RERHFHE, WE—DFEE, SR
REFITEE:, AT LA BE AR R EA) -
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2. IE—1 26 JTLERRSIER - WEERDFHLHENET (FHNE ord MED, B
FAERFIRIRSG], SEINAER S -

3. QAT FEAERREY, ITEEHER NAE . BB T Y, BT
IR o SRJ5 AT LU INRE RO E -

MBS THESSI R R, B2 SSR T EARE -

SEIRAE ST R —FOTIE, ARSI A A BT - Htn, BTSSRI AL 2 3K
ML ESLIFIER A7 i HIE T 8 B, BATAT O H I F B -

T TSI AR

def histogram(s):
d = dict()
for ¢ in s:
if ¢ not in d:
dfc] =1
else:
dlc] += 1
return d

22 histogram, ZZTHHEAIE, HREMFRIME

BRI
BREHIE 1T, Bl T — =T for TENEHFE - BIRTEIS, WMRFH ¢ NMEF
AR, FAIGE—DEA o, ¥IMEHN 1 BT R c CEETHRE, FIPEM alcd M

ot

A TR TR

>>> h = histogram('brontosaurus')
>>> print h
'a': 1, 'b': 1, 'o': 2, 'n': 1, 's': 2, 'r': 2, 'u': 2, 't': 1}

HJiE (histogram) Z7x, F&k'a' v HII—IK, "o HIEIMIK, %%

Exercise 11.2 FHHE—1 get A, HX—1MHEM— D EEHE . WRBAETFTHE, get iR
[EXFRIAE; AR EBREE - -

>>> h = histogram('a')
>>> print h

'a': 1}
>>> h.get('a', 0)
1
>>> h.get('b', 0)
0

i get E — 1 FETIH histogram PREL - NIZAEERA if IEAIHLATLASKIR -

11.2  {EEAFIF- 4

WRAE for WBAIFATE, FEFEHTHMARET - AN, print_hist HH & KH
A R R
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def print_hist(h):
for ¢ in h:
print c, hlcl

NGRS AR

>>> h = histogram('parrot')
>>> print_hist (h)
al

o R
=N e

AILHE—IRES], REFETTTH -
Exercise 11.3 FHEH—"1771% keys, IFIF LR B 5 A KB
1EMprint _hist LA BT 19T B SC 7 A% R -

11.3  Hif# &ia

BE—DTHE 9 MRET k, ATURESHNERNNAE v = dk] - X MERIEMMER .

BEREWR, BE—1 v, BEHNNE k ZEAN? AW F—, AREEZ KRR
FRESBIE—ME ve RIEEFFNA, ATREREERF LA —4, WAt —PIIRER
METERIRET - B, BUF— 1R BB E &, UIEHER-

FEHRE—EH, BE—ME, EEF— MR TRENRRT,

def reverse_lookup(d, v):

for k in d:
if d[k] == v:
return k

raise ValueError

XA R EER— D07, ERER T —PEAE RS FE, raise. raise i
A5IE—1FHE; WA, 514 —" ValueError 7, —MEWE, SEMEHIT A .

WRBANEA TR, BWKE v WEHIGETRCRTEE, U151 %x—1 5
H o

R AR E R T

>>> h = histogram('parrot')
>>> k = reverse_lookup(h, 2)
>>> print k

r

— P ERREH] T

g BRAbAY T B R R AR TR, B RS ST SR R B R HES -
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>>> k = reverse_lookup(h, 3)
Traceback (most recent call last):

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

File "<stdin>", line 5, in reverse_lookup
ValueError

FINFI L —1FFHM Python 51K FH MR FitEWEZMEREE -
raise EAIEZ—MFMRVEEIRIE BIENANESEL. .

>>> raise ValueError, 'value does not appear in the dictionary'
Traceback (most recent call last):

File "<stdin>", line 1, in 7
ValueError: value does not appear in the dictiomary

EER L ERERBRE . WELMEFBEER, 5085 7TREMRAR, BFHE
DR TRAERE -

Exercise 11.4 {Ef{reverse_lookup, 1L E—FIFKE R B — XN TE v BIFTE B -,
mEEE, RE—PEEF1FE .

11.4 FHF|E

FIRATLMEN TR RETE . L, B~ DNFEHEIPIRPS 74, ATRARERE,
WU, Sl — MR T BN 7 8. RN BRI LD F BRI R R — Y,
FrPL, S SR S B (B B % R R R 7 B BB 3%

NIRRT SRR

def invert_dict(d):
inv = dict()
for key in d:
val = dlkey]
if val not in inv:
inv[val] = [key]
else:
inv[val] .append (key)
return inv

BIXTEIS, key M d BE—PREET, val HESNAIE . R val AE inv B, B
WRE, FATZantE e, FrLBAeIE — e, HEs —MERSIRTIRILE -
A, FAHEXS AR TIENEFIRE -

MR

>>> hist = histogram('parrot')
>>> print hist
'a': 1, 'p': 1, 'r': 2, 't': 1, 'o': 1}
>>> inv = invert_dict(hist)
>>> print inv
{1: ['a', 'p', 't', 'o'], 2: ['r']}
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XBEENEE, ERT hist f inv BIZS{L:

dict dict list
hist—= 'a —=1 inv 1 0——="a
D —= 1 1—=p
T —= 2 2 —=
T —=1 3—=0

0 —=1

list

2 0O—=17rr

TFUHAETHRER, R dict AFT LT, B—ENEETREE. MREHNEEY, 4
e TS, BREERETRE, MRESR, NEAES TN, XEMNOGER T F
R TR -

G MBI T M R E, B L RE TR . B2, AREERNT M RET -
HE N

>>> t = [1, 2, 3]
>>> d = dict()
>>> d[t] = 'oops'

Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: list objects are unhashable

HAEZHIRENT, FHREABIITELEIA, XMERE, RETLIUEATHII -

OISR, X —MEMRBME, RE— DB FRAERXLSEN HUIE) 7 &
THHE — BN -
WRKEETRAFZR), M—PIEF - B2, RKETRATZN, HWFIER, UL -
Han, HelE—ME -EX, Python BUIKHET . HHILCHBAMNAME . tREH
Ky, REH—KEY, MBI A~ DE - ZMEL T, FaBREm I EEN
IR, B ATRETCIAIRBOCHE Y - TOR AP oL, ¥ AR ANREIE R LIk -

XL 4 R AU AT RIS, AR KRR IR AR E N i 7 R - fcde
AR TR TAH, BIET—E/F28 .

BIRTFHIEARR), TREMERRBET, (HEA MERNRHBTFE -
Exercise 11.5 E[HFH £ setdefault FIXH, HERE — 1 FEiEHinvert_dict -

115 HBEE

WRFFS 27250 fibonacei BREL, AIRERTERE], RMMSHEBR, RECGETHERT
IRl - BRI UE, JE1TH RIS KA HOAR R -

NT—HRE, BEX AR, EF n =4
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i

fibonacci
n—4
fibonacci fibonacci
n—— 3 n— 2
fibonacci fibonacci fibonacci fibonacci
n— 2 n—1 n—1 n—s0
fibonacci fibonacci
n—1 n— 0

WHEEE T —RINREGER, & HER AN REERH E&ER . AR HRRATT
¥, n=4 B fibonacci YA n=3 HJ fibonacci I n=2 HJ fibonacci. fK{KH, n=3 AY
fibonacci VA n=2 F1 n=1 AY fibonacci HRZK......

115 —F fibonacci(0) F1 fibonaci(1) ZAIHIEHHE T2k FTLIER, XAEMBIR
XA RO, FEMESEHE R, MESFERK-

AR R RE C AP BNE e FHEETRE . FRCSETENEEEH
Mg B2 . IR & B fibonacci:

known = {0:0, 1:1}

def fibonacci(n):
if n in known:
return known|[n]

res = fibonacci(n-1) + fibonacci(n-2)
known[n] = res
return res

known & — NFH BERITCEITE D Fibonacci 5. AW H: o BRFE 0,1
MLATE] 1.

TR fibonacci, PREMEE known Tl . WIRFHMEGHFENLER, KECLZIR
[, HNREGTERE, HEEMAT R, RERE .

Exercise 11.6 iZfTHRAR] fibonacci BREFFSERIMAR, 18182, RIEHESZE
FT IR ] -

116 2FE%T=

e LR G F i, FATE R ESNE A known, FTPLEJE THIKMMER__mian -
__main__ NWZBENHANEREE, FOAUEMEEEATLUTGREN. MBI, &
B, ERFURERHEE, £RZEERSANGRES, MEFEN .

E2FREEEACRERERE LK), Bk, f/RZEE (e ) RUFRERS
NE. i, HEBEFERH verbose FRICIZE I HIZ IR

2% #vyikipedia.org/wiki/Memoization
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verbose = True

def examplel():
if verbose:
print 'Running examplel'

IRINER— P2 REEEHME®, HATTERLSREY - TR TRE KBRS HMRA:

been_called = False

def example2():
been_called = True # WRONG

WEIETREF, K2 E T been_called HIMEFHEEMEE . [MEET example2 QT —1
HH B 2 Ebeen_called . FERZ EFEE KA ALTHER, M 2RZTREELMF
M

MR EERBEE N2/ TEEHWE, RO FEHEA2RER:
been_called = False
def example2():

global been_called
been_called = True

global EAIHIFERES: “AX TRECE, ZHiibeen_called, EilEERZE, HEHA
E-TREHEET - ¢

TN EHeREEENFT:
count = 0

def example3():
count = count + 1 # WRONG

WHRETE, 25
UnboundLocalError: local variable 'count' referenced before assignment

Python IAH count 2—MREZ R, XUEREALES ZHILIEIE . BRETEE,
FH count NERZE-

beforeverb

def example3():
global count
count += 1

MR 2/ ERAA R, B LAEHERE:
known = {0:0, 1:1}
def exampled():

known[2] =1

SR XANHE T ARE R AR - FATHLE Python F{FRRZSIH, FTLURTFAERME, A1 LUKE
HYPE (rebind)
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Pl BATRT LA, MER, B#eRIIEMERTHROTER, BRNRABRLATEEN
E, LAEHN2REE

def example5Q):
global known
known = dict()

11.7  KIEL
ERITHE fibonacci(50), FATER.

>>> fibonacci(50)
125862690251

LERERRE) L RUIZECE— M REER

int RAKERFEEE); KEREFLEEREKR, EREBKR, JHFEAZS IR &
Ko
EAREHZEATRBAER . nath BURFIEHBILL, BT, —HBokid, int FUIEH
[FFEE A T long-

R, WREERAKR, MEHEITEF RN, Python HIMEAREHIN KA.
>>> 1000 * 1000

1000000

>>> 100000 * 100000
10000000000L

BT, 45RE int B BB, 2 long A

Exercise 11.7 KREHERZ— ﬂﬁ“%ﬁﬂﬂ%ﬁ‘]ﬁﬂ"]ﬁﬁﬂ o [REMER E R RSA BIETUES, SR
G5 — 1 REIN B B

11.8 JHit

BEERE R AN, @ T s R AR DR EORBIE R - T R T HAME LY

Y ANEIEE: MR, REBEDEIEE . i, REFBESEE— ORI,
AT AMUOSCEEUT IR R 10 17, B0 EMAIIRIAHR LBV NEIER 4> o AT DUEBCUEAR
8, 8 (RIEFXEE) BEREF, EEF R RBCUHRIET o 17
R MR, FTR4E/ o BE, BIHIEREHDT, REZFEEnT, BRI
?U#EE%E{I?E

REMEMERR. AOEHHOESETETE, BEEHEIEOME. i, FRmpEHE
BB RPEF AN
— N BB T R BOE R AR . WX RO T, R HE R R T R
T

47E Python 3.0 1, %! long NEFET: FTAEEL, RMEdEH K, 2 int R, B3 long X%
Swikipedia.org/wiki/RSA.
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S BB R, TGRS B EEhR . i, WWREIIRP TR, W
LU ELERMIZAKTIIRNBEATCER, ARTHRNICE - XM RN,
PR I A AN R R A28 5
AT LW DA R REEE R, BREMIIRTES « X H %5 T
e

FEITRFTE R BRCREE T LEA S AT . 2F 6.9%07 - pprint fRERIE
f# pprint PREL, DAARAE B RN ERA

FHRSEEE: feWefessd “MT28 RIRfEhE, AR AR Btk .

119 RiEE

dictionary F#1.  HEEEE BN NE AT -

key-value pair #{Exf: 8 -—{EBSAIFER .

item TT: BE(EXT A4 -

key ##: F LA BEEXAE — DR

value KEEF(E: FHHP, BEXAE S WRANTLRI ARSI 57, FRk-
implementation SE¥:  ITHEATTE .

hashtable {%1/3%: SEHI Python “FHEAY—FhEE

hash function FFIREL: T REEAE R REL

hashable I {&: ERGIREEIEIERT . AT RA, BB, FOA, FASRHEE
IR, AR, HangRAI T HAE -

lookup &if]: JEIT KT EH R FEA) T HIRIE

reverse lookup Hi{E| &) @iz B (E B HON B KB 7 10 B4R A -

singleton 718 HBE— P ITERLRIERIRLE .

call graph VHIER: T RAERRFHUTRS, M R EE B0 F & BUE IR AT LR
histogram B /7 El: 1TE#5 %4 - indexhistogram H /7K

memo &mK: FECETTELME, BIEREHARTE.

global variable ©/52F&: REAINE LA E - 2R E AT LMER R EH I -
flag PRic: RAFMRTRSLAMN /R & -

declaration F Bi: 1§ global ifH]—HF, HiFEEG X TEEN—EER .
section %k>]

Exercise 11.8 WIHRM 7 4:>122, 2 %E | — T has_duplicates KA, TBHEHEZ—MIIERIE
NZE, MR- DNREFEFHIAZIK, BRE True -

fEHF YR E — N F R, Eﬁ‘fﬁﬁ"]has_dnplicates PRI
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Exercise 11.9 P8R, iR “feke Ho— A LGS P atiion “hefex” (&%
>] 8.12 rotate_word)

WME—REF, SEEREIRESNE, ZITE PR .
Exercise 11.10 N[ X 2&— M@, £ H Car Talk®:

XAMERIR BT Dan O'Leary - fiB %] —MHE RLHE—DET, DDFEHA
HIEIAE o XN EIF EE W IR YRBBRE— 1 FE, BTN FEREAM T —
MEFERBWR L FEIERIPI R MREHESE -ANFE, EMFERAZT, W
SoE— AR - XA BRI A

MAEL N AR - FATEF 2NN F R RIFENF], “wrack “- W-
R-A-C-K, 2, 40 “wrack with pain’' - MREHE—DFH, FIFR-A-CK -
#1&, “Holy cow, did you see the rack on that buck!It must have been a nine-
pointer!. B E—MREENFE G - WMREMHT, BT ‘wack, EFEZE—
A, HERANEREIRT -

ML R/ — N A X S 1 B IR) - f /i B B R ) — SRR ] LA
R R BR A [E] B0 o [REUE, XA AT AT

FILAGEFZR ) 11178, BT R TETHYIRE

WRERE D BRI TR R E A, W LA R N iR A Rt - AT DG B R
www . speech.cs.cmu.edu/cgi-bin/cmudict B # MiX Ethinkpython. com/code/c06d
7] LN #ithinkpython. com/code/pronounce . py, iX MEIRIE M T H%{read_dictionary,
SR BRI, GR[E Python 74, $R{t T WBLRZIX KA & (MIFAF B 3R7R) KB -

GRS R, F2EHE0E MR OLX AR BT R $LE . 2 F B thinkpython. com/code/
homophone. py -

www.cartalk.com/content/puzzler/transcripts/200717.
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Chapter 12
JLEH

121 JCHEANTZERY

THRE—HFFFIHME - TTHFRER DR EMESR R, HBEE R TR, EXDTE
ARSI  HE—DEERXHRETTHRE AT -

WIBVEM AL ERE, TUHRHE SR rIERFS:

>>>t = 'a', 'b', 'c', 'd', 'e'

WEHAESEETTHE, BERXARLER:

>>>t = ('a', 'b', 'c', 'd', 'e")

BORAS P ERNTL, FHEQEREINES.

>>> t1 = 'a',
>>> type(tl)
<type 'tuple'>

RS FRIEARTTAH:

>>> t2 = ('a')
>>> type(t2)
<type 'str'>

OB ITTHN 7 — T R AEEE tuple. HASER, REOE—=HIICA:

>>> t = tuple()
>>> print t
O

WRBHGE—NFF (FAFER - FIREOTA) , IRELE RGPS A & ATt A

>>> t = tuple('lupins')
>>> print t
(lll, lul, |p|, liI’ |n|’ |S|)
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T tuple E—TWEREMAT, RMZERFEHEIFENERS -
REHWFNFZEFERT LA - FE5BEMA IR —PITR:

>>> t = (lal’ lbl’ lcl’ ldl’ |e|)
>>> print t[0]
lal

PR sEATERE — MEENKITE -

>>> print t[1:3]
(’b‘, IC‘)

HERMEFXEBEOTHEFRITER, (R2FEEHR:

>>> t[0] = 'A!
TypeError: object doesn't support item assignment

IRANREBEL— P ICARITCR, (ERVRA LUER A — A AR R ITA.:

>>>t = ('A',) + t[1:]
>>> print t
(IAI’ Ibl’ IC', Idl’ Iel)

122 JTABME

BMNEF AR ZERAERE . ST ERERNRE, REFEEH—IRNZRE. 5
ZZI], %T*ﬁ% a %ﬂ b:

>>> temp = a
>>>a =>
>>> b temp

XNTIEBARER, TTABER T Z
>>> a, b =D>b, a

EMRZEEAMKITTA, AMRRARERKITH . B MEFRBESN M EE . AT
AR BT B H R E -

)03+ 04771 E A SN U DR

>>a, b=1, 2,3
ValueError: too many values to unpack

B, AMELUREMFES] (FRF 8 FIREOTH) - flil, ZHE—1 email Mt
W P 2R, (RATLUX 45

>>> addr = 'monty@python.org'
>>> uname, domain = addr.split('@')

split HDREMERMN NILEIIII R B— P ILERKES uname, H - PHRIKES

domain o
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>>> print uname
monty

>>> print domain
python.org

12.3  JCAMERRENE

FEREHbE, — R AU BER B —ME, THXEQDE%1_4\ﬁ§IE‘A/\jEﬂa FERCTIR A Z AME -
flan, WRIREE RN BREBREFERRARE, 2R x/y o<y BRI,
— DNF R IE R R BLX P ME -

NERE divmod BERUNDNZEL, IREEMW MERITCH, SHIREMALL - RATLIFFLER
REFAE— I

>>> t = divmod(7, 3)
>>> print t
2, 1

i TR E R TR 0 IR A7

>>> quot, rem = divmod(7, 3)
>>> print quot

2

>>> print rem

1

NI4E H— R BT R R A5 T

def min_max(t):
return min(t), max(t)

max 1 min RNERE, SHERFINFRANRPHITLE, nin_max HTEFEHIRE
BEWMERTTA -

124 ZRSEOTHE

BB VR — PN RS — DL+ TSRS ERSECRE N — D ed - i,
printall A] DIEMUERMEIZEL FHTEIENT:

def printall(*args):
print args

RENSHATUBUEMREX AT, [HEE LEH args. NHE4 HRER WA TIE
H:

>>> printall(1l, 2.0, '3')
(1, 2.0, '3")

IR EEARRS DL BB WRARE — MERFINEIER ZNSEUEE — KA, fRA] LUE
H * 2855, #li, divmod FEWNNZSE, MAE— 1 ITAH:
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>>> t = (7, 3)
>>> divmod(t)
TypeError: divmod expected 2 arguments, got 1

{HRIRFECRTTE, R TIEER:

>>> divmod (*t)
2, 1

Exercise 12.1 W Z WEREFERAZKSEOTH - FM0, max A min 7] DUZBUER NS
e

>>> max(1,2,3)
3

B2 sum PRECIEIXHE -

>>> sum(1,2,3)
TypeError: sum expected at most 2 arguments, got 3

Y5 R sumall, FLURWERZANZE, HREENRH -

12.5 F|FEFTH

zip B—ANEEH, SECHFAEFEAULGORF, FHTH R BT
% FBATAASENFAIPI—ATE .

TR — R B H—A B E R BRI

>>> s = 'abc'

>>> t = [0, 1, 2]

>>> zip(s, t)

[(ta', 0), ('b', 1), ('c', 2)]

ERE—DILARSER, FNITHEE T B AR — DTSR A M ATTE -
WRFINREAR, G5 RAR BB RS -

>>> zip('Anne', 'Elk')
[(IAU’ IEI)’ lnl, lll), (Inl’ Ikl)]

YRATLAFE for JEEAAf# A TTAMERE) — D ITHAIFIE:

t= [('a" 0)’ (Ibl’ 1)’ (IC|’ 2)]
for letter, number in t:
print number, letter

STEIXEES, Python EFEFIEH T — P ITHH K TEIMEL letter Al number. fHEL
T H

N —» O
o o e

7 Python 3.0 ', zip iIREI—ICHRNEIE, EEMNTAZHEER, ERBEANG—IIE.
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WRIRGES zip, for MICHEME, HREFI—NFEEHEH A (BE1) FIINEHEE-
140, has_match BEEEHDFS), t1 o t2, WERE T 1 #15 t1[i] == t2[i], MHR
[ True :

def has_match(tl, t2):
for x, y in zip(tl, t2):
if x == y:
return True
return False

WRARELR T — NS RITCEMEN T TR, IRATLLER AN ER%L enumerate:

for index, element in enumerate('abc'):
print index, element

IERZNib s ok
0 a
1b
2 c

12.6 FHFIITH
FHENFIEWS items, REI—DMICHEMFNE, BOITHRERE -HN2.

>>d = {'a':0, 'b':1, 'c':2}
>>> t = d.items()

>>> print t

[(ta', 0), ('c', 2), ('b', 1)]

AR F ST B R, B AT H 130 & E R -
MR, URATLLBE A — DTS R AR IR L — T 4.

>>>t = [(ta', 0), ('c¢', 20, ('b', D]
>>> d = dict(t)

>>> print d

{'a': 0, 'c¢c': 2, 'b': 1}

54 dict M zip ZAH T — PMRIEHI BT AT X

>>> d = dict(zip('abc', range(3)))
>>> print d
{'a': 0, '¢': 2, 'b': 1}

FHRAA—NTE update ER—PICEIIE, KEIENE —EXXMAIIERT .
55 items, JLHMER for EEA, RFILIGELER FHAVE ~(EXHIFEHEE:

for key, val in d.items():
print val, key

27 Python 3.0 HHHE A -
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(EEZN:RE i ok
0 a
2 c
1b

R ICAE TR (EZEEOVRAREEASIR) - Flin, BIEERE -2 2
SRS - BN CAEE LT last, first Ml number, FATAILLUXAE:

directory[last,first] = number
5 RRARE— P ICH - Bl 1T DU TR E SRR 7 4 -

for last, first in directory:
print first, last, directory[last,first]

XMEEAR T directory HERBERFITTA - FEDNTTETRITEREL last M first,
SRS HT BN I 4 FO%S R Y LI 55

AMERSE B RITTER TR - N EASE MRS T R UUSIRE T IRMITE -
fltn, JLZA('Cleese', 'John') FFEPRARAGXHE:

tuple

0 —= 'Cleese’

1 —= 'John’

(HRAE— R E PR A 2RSS - fan, — D EIEERR SRS Xk
dict

('Cleese’, 'John’) ——= '08700 100 222’
('Chapman’, ‘Graham’) —= '08700 100 222’
(ldle’, ’Eric’) —= '08700 100 222’

(‘Gilliam’, 'Terry’) —= '08700 100 222
('Jones’, 'Terry’) —= '08700 100 222’
('Palin’, 'Michael’) —= '08700 100 222’

XEITHRIE Python HIEIXLIEIEHEICHIEAAH -
BRI TE S92 BBC HIBORFEIE, EANERIT -

12.7 JCAAELES

KADEMFHAT I TAMEAFS] - Python WNEBNFIIE— N TLEFIRLE - WWRE]
FEE, MRS N — &, RICRHE, BEREERXRAFTITE, UEMITER I S
e (BIEEITRK) -

>>> (0, 1, 2) < (0, 3, 4)

True

>>> (0, 1, 2000000) < (0, 3, 4)

True
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sort MBI TIEEHRML, ERIEE —DITRAF, WRFBEDITEMERE, WXE AT
RIATHEF, RIREHE -

XA ST, DSU - A5

Decorate 2175, AERMTTHINE, H— i HEF BT AETT R M EHTH -
Sort XfICLH|FHEF

Undecorate & it M EHEFF T2 H 4 T E LR -

flan, kiR, RFEZENEKEI B TR

def sort_by_length(words):
t =10
for word in words:
t.append((len(word), word))

t.sort (reverse=True)

res = []

for length, word in t:
res.append (word)

return res

B MEEIME T —NICESIER, B ITEE BRI A AR A .

sort MREECILE—1ImE, MHRIFEKE, (VY RFAKEHRN A ZEE - MTE. X
BT B reverse=True 51f sort HHEFHET -

FMERH TTHS R, R DK EHES | ) H IS -

Exercise 12.2 TEiX Ml FH, K JEM [F A0 B IR & B FE T HEF A - W F— L H A Y
R, /R FEEANTZRBEIHET R - B F T2 KEMR N RFEEIAT - &R 5%
random 7]‘539%‘4:’ HJ random PR ﬁ[ °

12.8 FFAIRIFS

HEEMAITTHMIER, FLEVFARRERNE TEE T LUERSIRSIR, JTTHETT
HMPRATCHENRLIL - oy TR ATRERIAE S, B YRS IRIFSIE R T5 (-

FERZHENT, ARIFES] (FRFE, FIRMITAH) TSR « IR Zm ks, H
H2aX 2k FENE?

BiM5 WERE, FAFRHL AP 22 L RRE, RO TRLIR T - FRTIZ
AFEEE ) . IR R BRI R PR FA (MARRIE— NI E), (R 2
HFAFHISIH -

FIRHWITTHE NFH, EERNENRATEEZR - (B8 LB o R eir & T rd.

1. FEFLEEHT, W return &R, HE LB ITTHLAE-DIIERESE. £H
ffEOLT, RV A 5
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2. MRMREMHA— D RUTRRETRTI, RO LT 87 A7 8 AN A B
AR R

3. WRIRREFPFIE D RS EL, (R TCLE 2 8 NEFE R 31 44 T AR R IAT 9

HT AR ANTEZER, ENARERELL sort 3 reverse HEMIIRFITTIE. (HE
Python PTEHEN R EL sorted Fl reversed, EATEBUEFIFIIENSEL, FHRE—1F
HIHER J5 512 -

129 izt

FF - FEATCHIB W W EARE - RER AT MM E S BIRSM, WA
F . LnElE AR RIENER T8 . SRS TER, BB 5ERH R
FERTEAREE R, BN THEREM S EERMEE . KNSR S THER AR Flan, 7R
%ﬁﬂ*/ﬁﬂé\*ﬁ%%ﬁ%ﬂ%, ML R E—DEE (RE—1FIER), XSRS
o

N T BRI RER, BRE T — DA structshape HUEHRE, $&{#E— structshape
AL B DURBUE MR S IE R S8 R B — DR R S 755 & - IRA] A
7Ethinkpython.com/code/structshape.py I # -

NTEZE H— MR B SR 4

>>> from structshape import structshape

>>> t = [1,2,3]

>>> print structshape(t)
list of 3 int

HIFRIREFMFSHH ~"list of 3 ints,'', EAFEESHEHMENER . TEHE— IR
I35 :

>>> t2 = [[1,2], [3,4]1, [5,6]]
>>> print structshape(t2)
list of 3 list of 2 int

WARINFHHITREARR —EGEREL, structshape HREREGEA]:

>>> t3 =[1, 2, 3, 4.0, '5', '6', [71, [8], 9]
>>> print structshape(t3)
list of (3 int, float, 2 str, 2 list of int, int)

NERE— NIRRT

>>> s = 'abc!

>>> 1t = zip(t, s)

>>> print structshape(1lt)
list of 3 tuple of (int, str)

THZEH 3 WNEELE 77 B U A5 4 .

>>> d = dict(1t)
>>> print structshape(d)
dict of 3 int->str

IR ARAE R B ER S B 2] T A, structshape A AFFBAIR o
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12.10 AKiE
JoH:  AREERITTERIFS

TTHME: —PMFIEL . —DTHREELANRE . ARESITREE, RNERETER
HAENHZE -

RE: NWEKSEOTHMEGHRIE

R R FIIWERSEE IR ERAE -

DSU: " “decorate-sort-undecorate'' MUfIFR, — MUEITHIIFE - HEF - FEELERM
B

RS  MREERMES, BEESANIIER . FH. THS.

AR (BURETRY) . WEIRETGEEL « K/AINFIH AR -

12.11 %:>]

Exercise 12.3 4i’5 i $imost_frequent, ZEN—DFRFH, LIS FITEH A7 LAY
KEL . WASRITE T N SO FHAAE RN FE - FFIRILE R Fvikipedia. org/wiki/
Letter_frequencies AR R LR -

Exercise 12.4 L X TFE %> !

1 WERE, WP ER— D RIAER (ZHET 22), ITHFTEE ST #IA .
N T BT 28 H T RE AR H G

['deltas', 'desalt', 'lasted', 'salted', 'slated', 'staled']
['retainers', 'ternaries']

['generating', 'greatening']

['resmelts', 'smelters', 'termless']

R IR VFR IR — T I RN T B A 88 BIX L B AT A AT BRI 511 3R A
BRET - [ R AR AT RoRaX A B A R T ATTRT ARy 7 L B

2. [BECZETHRERT, [EREFPIRIREE R BRI/ R E N H -

3. EHFFIHT, RMRTFLH) 7 D FRARE B 1 D FEEM— A 8 NFEAEIA,

TREIT “bingo” - W 8 DM FEHEMME SH BAIIMELI “bingo™? f&7R: H7
He.

4, TATEXFHABIAF Ry “BHX, WRAREE A F BT 3 — A B i e 55—
NEAEP . BN, “converse” 1 “conserve” JE—XF “EHLN . FOR: AEMKE
HIEIRANS, ANEMNR AT FAs H -

{RA] LAFEthinkpython. com/code/anagram_sets.py I & — EZ -
Exercise 12.5 N &% — Car Talk 4.
$IXA5>] Fpuzzlers.org T— PRI FHIBXL -

4www.cartalk.com/content/puzzler/transcripts/200651 -
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WMRBRIRN— D BT F R ER— D F R ER— MERRIE R, ARiEH
RIS R A BRI R AT 47

i B 7 £ 7T UG T s a3 P R], (ERARANREE RS 7 6 o BRIRMHIBR —
N, REEIR D IERE . BRG] AE TR . '
MERKBEIAREST 2, EFZ 0T

HELGH— BT Sprite. VRN sprite TFIGMERTEE, ERMER r, FATEF]
B spite, HEMER e, FA1HE spit, FMERs, FAVEE pit, it FII-

ERER, RH A AHOX RS NPT B, R B — .
XGRS DEREE A PR, B DAZS H— 22l

1.

4.

RBVFFRERE — i, ZEOy— 18, KB PrERER— D7 8RS 1Er
BA, RIJRBRIAR) E%T

BIHKE, —NEERAG/NG, MERTIERZ TR AN - EREARTE,
PRAT LUA N 2574 B AT AR/ INH -

FIRMEAIBIAR words. txt FAEIHEAFEHIE . FrLMRFERIN “T°, “a” M=
FrFER .

T RERERRFREEER, (RFHRECE TR 48/ #iA -

{R 7] LAfEthinkpython. com/code/reducible.py I E I MIMEE -
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LB BAEEE TR SE A

13.1  BiAFE ST
HERIEG], fESERER YA, BIFER E OS] -

Exercise 13.1 S5 27, SLHOCH:, BT BN — DT 2IE, HMNFEIRF EREZS M
FREfFS - REHERIRERE KNG .

Hint:string R & it whitespace FHF #, B & T B, #lK, AT HFFH,
punctuation FA B EIAAS - LNEE, BB AILAE Python “IH5”:

>>> import string
>>> print string.punctuation

P#$%& O*+,-./:;<=>7@[\]1"_"{|}~
FH, ATRESMHHFAFEIIE strip,replace fl translate.

Exercise 13.2 T/ 58 TR E T1 (gutenberg.net), N EARE B T RRAGH ISR
FEE-

BERRER, BT BRE, RIS LBLE R, BULRT— AL PR AR i B9
WIFBEERER, SOrHhaFpEE, MBI H AR E .

AP AR BFNEHE - ERARB, ARIEERBEE . WMES AL E R
Exercise 13.3 EZHT—MRIRRER, Fy - T SEAIARR B 20 4> H84H

Exercise 13.4 EIAHT AL, BEBUEIASIER (ZF 9.1805), &+ A NERFESIE
HIEIE TR A 2 DRHRERRY B2 DRT WA R, HE R MR HAE?

13.2  FEVLEEF

BEFFEREA, REZBEPTENEFGRTERFERE L, il EITEFmErN . e
PoBEHE R — I E )L, FEABNABRBERT R ERERLSR . NTRERRF, Hi1H
BN E MIAE R - IR — MREARBIBI T, (ERmim A X — T
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e — P EEESAHEENEF R —HESHIEIL. B, A -EFELUEEE L
ERATER - — MR L YL - IFEYLET H AR EIEREEET, Fouthi]
FEEI T E TR AR, ERMRNOLELT, Z A AT A EREYLEX 57T
F o

random FEERFRME T AT LA A= DhEEHLELAT R EL (Bl ]—F#H “BEHLEC HRATHR) -

random BREGRE—TM 0.0 F| 1.0 WIREYLIFSE (25 0.0, HEANEHE 1.0).
X, VAF random, FLEMIF|— EENLEL. & N EATEER

import random

for i in range(10):
x = random.random()
print x

randint HEFEZ—1 low Fl high %L, KME low Tl high ZIAIM— 1L (BIEM
#) .

>>> random.randint (5, 10)
5
>>> random.randint (5, 10)
9

SRR — A EBOTE, FTLAER choice:

>>>t = [1, 2, 3]
>>> random.choice(t)
2

>>> random.choice(t)
3

random RFLATRML T MBS A = EREVLEGR AL, B3, =R, BERE, v 9
1, &%

Exercise 13.5 %5 pi%lchoose_from_hist, % — 1THFTKE (£ 11.1E 5 E L1, R
NETTE B FEHLR A — N, FORF RS o Hoan:

>>> t [lal’ 'a', lbl]

>>> h = histogram(t)

>>> print h
{'a': 2, 'b': 1}

BRECL AR Y R 2/3, Fl'o BHRZE 1/3-

13.3 HIEGIEES
T AR, B RIRR SRR E T .

import string

def process_file(filename):
h = dict()
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fp = open(filename)

for line in fp:
process_line(line, h)

return h

def process_line(line, h):
line = line.replace('-', ' ')

for word in line.split():
word = word.strip(string.punctuation + string.whitespace)
word = word.lower ()

h[word] = h.get(word, 0) + 1

hist = process_file('emma.txt')
PR emma. txt-——2 W . BENTH/ NI (ZH) -

process_file IR IRECCHRIEAT, RIGEH % process_line- HTKE h fENEMN
AR -

process_line SElffAF AT replace IEFHEMNAEM, REMA split 14
FAMRTEIE. BE, RH RIS, HF strip A lower MM AIHEF A
BN NS TRt . GRE D HH R RIRETE . R T R A A, L
7 strip M lover SHEEHIFIFE - )

/5, process_line JEut QFNTRIMIELE N O AAETRIE, EHETHE,
B RS R SR, TR R E T AR 0.

def total_words(h):
return sum(h.values())

B E ST I :

def different_words(h):
return len(h)

T TE R S SR A D

print 'Total number of words:', total_words(hist)

print 'Number of different words:', different_words(hist)
LE R

Total number of words: 161073
Number of different words: 7212

13.4 &% H A

HEWN AT AEIE, BT ANAE Dsu R, most_common Bz 1EAHHE, kA
(B — gD Pk, EEHDNEIRITHET -
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def most_common(h):
t =[]
for key, value in h.items(Q):
t.append((value, key))

t.sort (reverse=True)
return t

N T A S B A R P B B AT

t = most_common(hist)
print 'The most common words are:'
for freq, word in t[0:10]:

print word, '\t', freq

(ZH) o, SHERK BRI

The most common words are:

to 5242
the 5204
and 4897
of 4293
i 3191

3130
it 2529
her 2483
was 2400
she 2364

13.5 HA[ZZ4Y
FATC R BRI EZ A TSN B R T BT 27 LLE & X H 1 28 5 500 R
o Lban, NTERH BT BRI BRI A R AT

def print_most_common(hist, num=10)
t = most_common (hist)
print 'The most common words are:'
for freq, word in t[0:num]:
print word, '\t', freq

B NSEELHH); B ANSEEANER - nun FEVE{EE 10-
IR ARBE DS

print_most_common (hist)

num FLEBRE(E - WREHENNZE

print_most_common(hist, 20)

num fEFRERSE . BATEN, FESEESE | EE -

WRREIIE A ZSE, FrEL TS HLIER(E, FEA R ESE .
VBELE: 30N optional argument, EF N AT RIS, SXMETE— S5, TP CEIRME S SEc
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13.6 FHIETE

MBI AERIFTIE vords. txt HIHIE, ATLVEMEESEIRSRE, Wi, i
M—PEE (BHEF) RHAER—PMEERHI (BIRRE) .

subtract % di M d2 AT, BRE-PMESFEAE a2 BI d1 PRIRIE TR
TR T X, AT IRORETFEAD, PrUBAEREEFEEN None

def subtract(dl, d2):
res = dict()
for key in di:
if key not in d2:
res[key] = None
return res

EIMBHALE words.txt HEHIE, FATATLAF Hprocess_file N words.txt I —1
B, SREME:

words = process_file('words.txt')
diff = subtract(hist, words)

print "The words in the book that aren't in the word list are:"
for word in diff.keys():
print word,

TERLHE (ZH) JFRER:

The words in the book that aren't in the word list are:
rencontre jane's blanche woodhouses disingenuousness
friend's venice apartment ...

HLERFEZEREY) (N, o), %) 25 . &, 1§ “rencontre" NERHEI . HEFHL
IR E B E R RIASIR A -

Exercise 13.6 Python f&fit T set #(iE45ty, WH —LW WAEEGEE . e 7 0
(docs.python.org/lib/types-set.html) , WEFEFHHEAEEE, ERBHALERFAS
F B

13.7  FENL A

BEINETTE LB — D #IE, R AR R KR IR, B — 1R,
FF A FLE I TR T AEL -

def random_word(h):
t =[]
for word, freq in h.items(Q):
t.extend([word] * freq)

return random.choice(t)

Fik: [word] * freq OIE—1FIEK, FIREE T freq TMFFFH word. extend JTZ
1 append JTHEREL, BRT EMSEE—FI-
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Exercise 13.7 XM EIEZEER, EREAZMRE . 8K, FEHLEZE 18I, saEH
Q- CEPMER—HERD) - =D EZFHBHTTRERQE—RIIE, REZR
W, RMmIFRLRRA

1. M keys KB HIAF1%
2. QI EE RIS R HIER (ZEHSIN) . &a—WEHH RiFEp S E,

no

3. BENLIERE 1 8l n, WRMEREEL . BH R (ZFEH?). EHREABIERNER
gl

4. (PR BER AR L B«
U505 0 A P L A e — A4 i -

13.8  H/RAIRHT
R M A FEEYLES RIA, REERENAIL, EAREEEET
this the small regard harriet which knightley's it most things

HELEMBENL B 2B, BRI B 2 AR IRE T A L ERIR R . e,
HRIEMA)TH, “the” JFHENEFRELFIASAIN, NEERESREE -

SIX LR R TTIEZ — R DRI R, ERIRT, FTHER— R BFER T — 8
THRYATRENE - than, HKHH Eric ,the Half a Bee:

Half a bee, philosophically,
Must, ipso facto, half not be.
But half the bee has got to be
Vis a vis, its entity. D'you see?

But can a bee be said to be
Or not to be an entire bee
When half the bee is not a bee
Due to some ancient injury?

FEHCAAH,” bee ©, SEIRAEMIE” half the “J5M, (HRMWE" the bee “FIFHIRE"
has z(gz z(is uo

LRAT R HIERZMFIZR (8 “half the “Fl “the bee “) FIFFHAREMIEZ (1
“has “FI “is ) HOBEET .

LHREIX MRS, BRI DA AR BRI SO ——- WARTRIZEIT IR, N5 BEHLIE AT RER /S 44 -
g, W LIS A SHIEISRAE R TR SO R — D RTETSR . RS -

23X 545 537K B Kernighan and Pike, The Practice of Programming, 1999 f#)—1~{F
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toan, MBIZE “Half a “JFiR, T—1HIFELIE “bee “, BNBTZMAEIIAH HIL—
Ko T—1HIZ%ZE “a bee “, FTLAN—1 /54X FIfE2& "philosophically", "be" HE "due

FESABIT R, AIGKERRY 2, (URIRAT USRI A KBRS - ATREK TR,
ST B

Exercise 13.8 /R A RHT
1. WEBRFIECCENE, RIEFITS/RAT R 458 0 AT 22 v 685 R E 5310

BRET (FHh) . EAFLURSIR, JTTHBE T, XPEemRE OME . fTERAK
B 2 BRI SRR, (BRI S BT R RA 5 Zk b K AIATS -
2. [ ZATHIRE AN — 1 BREL, AR S /R AR TRENLAE A — B OOR - NIEE—
RTZR I 2 f 7
He was very clever, be it sweetness or be angry, ashamed or only amused, at

such a stroke. She had never thought of Hannah till you were never meant
for me?" "I cannot make speeches, Emma:" he soon cut it all himself.

SFRAIT, BAERAMIESAEE . WO LR, SRASER, BETEE
HEAHTE . MBS EE, WL -

ARG AT SRR, UL MR FENLA AL SR 2 B & S

3. —HREFAULE, szl —MREarRR: mESTWASEELHNHE, M
HUP= AL B SCARE 2 I— M@ I RIR & T AR EE FRIC A E -

13.9 EUELE

RS /R A RO E MBI IER AR, BRI NFIT D ER: BIRERnNERE -
HITH SR>, AT

. TR
. R R A A
o HTHETR AR5 R A BT

B, SE—MRREEN, RIS SEFINBTEORRR R0, PO ARERET .

TR, RPHROERREERTAS, FARIIEK, SETHETH. HTER, —
MRS, BI—FMREHE (FH).

ROZUMA LR IR ER? 55—, BEZENEUREW SN ERE . ST, BRITFE
BRSBTS MIBR BF, RN EEH . tan, R M EIARIZRIE "Half a . NE— A
& "bee", TEREWILA T —1HIZ “a bee ©

FMRBIRRRERINER, WNFIRIRE S LIRS INAIM ERITE, (ER B FR RS
e THE R BT, BTLERRSIR - X TIoed, ARECEIRINAIMIER, (E2& 7T LU6E
A <+ BB -

31%7E: collection, ANA: set
4FF: collection
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def shift(prefix, word):
return prefix[1:] + (word,)

shift X HIATTH, prefix M—1TFRHE word, QE—MHAITCA, BE prefix ¥
BREE—ADISMY2ER IR, word BRININEIHTTTAEMEH -

NTESRES, BITHENRECERI—IHER (SEEMCFLERRIOME), Mk
LT — a4 -

AN — N HRG00 T AN R KB E BT B SR RA S ) - NIIR ARl — e &
WRRE SN, HENEFEAERE, MARRER (ZE%] 13.7). -

125k, FATELRIRIKIREZ ZESH LI, HRELHHEMrE R AR FEIRS AR . —
MUZIB THEE . B, B b, AR -MEERE L EAMAER . N, RS, in #IE
P, BOETEREBMRAN, HTFRETIRENR.

B2, EHBATZHFHAFIE A SLIR? — My SR LI AR, il — T - X
MOT MR . — D E SRR R R RA 5 LIRS, RN TELI
HIN ARG 2R mRE, WAL EFELHELTEIRSS . RN, FHBE
Ff, & profile MR, W LAWHERETF -PALTR I (B S K AOHR ) -

AR EZRORRRAEE - tean, ERETT B SE & TRz 6],
RN AR EAEE A B0 —IR, TIREAESCRFHIZ DR ERIGHT, &8
TAL A FEE TR A R . iR, RIRER N, BFRATLTZET. HE,
KNFRE MR, ZRESITERRESERE -

BERE T WM, BEURHN, 7204 S B R — D EaR S - (B2,
R BB, Bril, ArREsE M — R EaRai i i, IR H N J oh— R S5 4
R o BRSRAE AR (BT R AL e B B] XA T U R AN B I

13.10 VAt
LA, FERR S — M XA B bug B, BRI AR E AR

Bk EHRERE, BREFRLTHEHNER-

BT B, BT ARMARRER . @%, WREESOME, Bl 7 HUTRRE,
[FIRLARAA R, (ERTRERRS R, o ZLfeLen M@ Foe .

FE: FEEERSAI R L B IR T A AR VA, BT, RRE SO FTLUNEE
RERTHEREFRMEGIMT AFE? FLAMERTRESEGBRIER? FIHIE, &
Ja—IREBh R A7

SBIET: AR, RFMNESMEKENE, BRREFEIE, FERESHERE. NF,
WA LA R

PR AR REET ML, 20 T HARITE . SFOTIEEE KR .

Han, R FEEH AR RIER B, R AR, HMRRMSIERE, wETH
BT mRECHAERECHRER, MEREEEE, WEANIMT AR BNERE
K E -
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R RER AR, FFAEBITE BRI . (B, WMRAELER, AnE%, NHEikE
CHRERF, RAESEAN BEMIEFETFRE K0T, BEFRFEEE
RS RAERE R, TEIMRLIERE T A R TRE, TR

DAE TS 1A F 2% o Pl BBl 2200« AT E BRI I 1A AR - 40 2RAE AP EL
ZHETRENE, IO —T, HEBR—1-

EYRE—T, ABTEE. Tt mREEMA (BEZEHC) MR, G
MR R RS R, RIS .

BE, MRBEFERZMOER, sF 2B AR, RER, EEREEFIFHIITH
SR B, BEFRERERE, BUREF, BERREFMEWET, FARESHERE (2
> HCRES PR -

AR BB R MERGRIE, By, IR MBR—7(UE (REECEERN) - IR
THEVEARE, ERFES—0, NERE - X, BEERAT LL— s A RS E

RI—PEERIET bug FEMEE, 21T, B, BEEHERE - WRE AT AE,
ERHEERTTA-

13.11 ARIEFR

deterministic #iERT:  EMFEIREIA, BFBIOZTR, MFEHRERE, 4HFEEROR
H o

pseudorandom ThFENL:  HFAEMREFA ™, Kl EEMEHLAET S -

default value SR {H: IRBETEZEGRM, HAESEERHEAI(E -

override B #i: EHSEEHREE -

benchmarking F/ERREFF:  SCHUBERIEIREEH, 45 € — & R AT L2 -

1312 %5>]
Exercise 13.9 B “S40 b A8 MK ESRECHE P A SRS R B AOAL B e L A0 B0 2
BER L, HHENRIARER 2, %%,

Zipf M BRE F 1A T RS RAECZ FE R RS - FRli, T TS50 r 1§
Y fIEL

f=c®
s Fl ¢ RAKITEFT SRS E R, WEXLEGTE, 53

log f = logc —slogr

WSR2 log f—-logr, ER, MEBE—FRMER —s, BIEHN loge E% -

GERE, BRECUHE, IWWE ARG, SEGEPHES, BATITE — A, IR log f
M logr. HHALERFLHIZER, HARBERRLTIVMES - REEWMEN s AEH?

5i%7E: random walk programming
6% Fwikipedia.org/wiki/Zipf's_law.
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Chapter 14

S

14.1 #HAME
B H R 1T Bk SRR A R, RIS (7 (7 P55 5 5t — B 2
TR, BORBTEE T - MRREIGETER, TRMA— P GHHR AT .

A—RBEFPEIRRFFAR, ENRM T (8ENZLETT), 20508 CRAE
KAt (INREE) b, SRR RAFEFEINS, TR LUK E S5 AT HRAS AR
PRELEAT -

—MFRARER 0T RBRIERGD, =— G BT LS B RS R Z B RIE BT,
KF—MEZMEIE R wveb RS, BIERGINZIEDIT -

RE PP RO B fa] B T 15 S 5 ORI - 1 B2 et BEBOCUA SRR P, A
BB TR S NSUR SRR -

IEFREFIRER A — 1 R A EIEE - FEART T P 32A H — 1A B O RE AR
pickle, ZBHREMN [ FFRELIEAITEE -

142 EERFIE A

SRS R AEFFAERURER, - [NFF - CD-ROM /K AN B LR FRF 75 . FATEFRT 227
AT SCIR AT T ATREL -
BEAN—ANIE, R EAEST I SRR 250w

>>> fout = open('output.txt', 'w')
>>> print fout
<open file 'output.txt', mode 'w' at O0xb7eb2410>

R C A, DGRBS/ 218 =5 Rk R BT RIT 46, B LN
O RIS, TR AR O — TR -

write JTVERFEUES ASCHF .

>>> linel = "This here's the wattle,\n"
>>> fout.write(linel)
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RN GARFREALE, WRIFRERAN write, ERAERRNT AFETE -

>>> line2 = "the emblem of our land.\n"
>>> fout.write(line?2)

HURFTEME N, RA] AR S -

>>> fout.close()

143 X BELST

write WSHLIURTAE, WREANZRFEAMES A, HAFERENHREN T
B o BRI TIEREN str:

>>> x = B2
>>> f.write(str(x))

A= NIERTHARSGEER . SERTER, ¥ 2REZER, MYE—MzEHET
FFERmS, % EASGRELT -

F-TEREEEATFHE, EEENHEZMEAFI, BIEE TEMEEHEW
RS - R AN—DFRFE

B, #HBFH % BIRESE ZMBEEROZHEAE SN — P (@ K “decimal”
)

>>> camels = 42

>>> 'Yd' % camels
l42|

CERBEFR R 42 THEMEBEE 42 RKOHHK.
WFH ] U I R R AR AL, B DU AT DURHE IR A BB A H
>>> camels = 42

>>> 'T have spotted %d camels.' % camels
'T have spotted 42 camels.'

WRFAFEHHLZ T PRI, FASHLTON— P IEH - B IEFIHIR A
TEH A HITTERENS L -

NEPIFFHEA % RS — PR . '%g' to format a floating-point number

(don't ask why), and 'Js' to format a string:

>>> 'In Jd years I have spotted %g %s.' % (3, 0.1, 'camels')
'In 3 years I have spotted 0.1 camels.'

TEHA TR K DR AT T 545 8 R UF IR D [, TR BIRBLL AT &0 B [
AT -

>>> '%d hd kd' % (1, 2)

TypeError: not enough arguments for format string

>>> 'Yd' % 'dollars'

TypeError: illegal argument type for built-in operation
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HERE-IPITH, STHPEEBHILE, EFR BITH, JTTERRERER -

BAZBEFt+oHE K HERMESEMH KA D %Edocs.python.org/lib/
typesseq-strings.html [ILEEZHRKHIAE -

14.4 HLFIRZ

MELLES (W 30ERT) pEERE . BN aTRERFE - “HETEXT, BE
VFEBRERIEOA R . flEn, SARFTIT— DO EUSE, Python £ H R T FH0X
I -

os MREERIRME T HIESCHAN H R AIKEL (“os” 3 “operating system”) - os.getcwd X
5] 24 i H SR A4 R -

>>> import os
>>> cwd = os.getcwd()
>>> print cwd
/home/dinsdale

cwd ft3FR “current working directory”, Rl H] LVEFHR - &AM+ 45 F 2/ home/
dinsdale, B &M %N dinsdale FIFHX-

KL cwd REWSRAE — D IUHFRIFAT PR BRTE -« FEBRIZ BT H TR, 480t Bf i M C
P RGIHIAR B IR -

FATIAER 2 OB o) B ST E 4, I E AT TR AN 2 a0 H SR« 2] — 1 30HFR
i B, PRATLAE os.path.abspath:

>>> os.path.abspath('memo.txt"')
'/home/dinsdale/memo.txt"’

o&mmemasmﬁﬁﬁﬁﬁﬁﬁaiﬁﬁﬁﬁz

>>> os.path.exists('memo.txt')
True

WRGFAE, os.path.isdir REEEGE— 1 HXE:

>>> os.path.isdir('memo.txt"')
False

>>> os.path.isdir('music')
True

KA, os.path.isfile BB REG R0
os.listdir IR[MEI%E HR RIS (DLEEABE ) -

>>> os.listdir(cwd)
['music', 'photos', 'memo.txt']

TR, FEEF T amB — A, TERTE XA T, FNETE ER
B S -



130 Chapter 14. 3%

def walk(dir):
for name in os.listdir(dir):
path = os.path.join(dir, name)

if os.path.isfile(path):
print path

else:
walk(path)

os.path. join BER(—HEREM—1ILIF%, FRWEEH N— BRI -
Exercise 14.1 B2 walk BR%L, (EZIREISCIFESIFR, TARITHIXLES -

Exercise 14.2 os BT 5FHATHY walk REEDCIAIRE, HIGEEFEE . FSECH,
AL R EETEN 45 € B 3% N SR 7 B 3% -

145 HHIRAEE

HIREFIRE SR, REHT &L LR . MRIRIKET T — D AFERL, R
BN A R

>>> fin = open('bad_file')
I0Error: [Errno 2] No such file or directory: 'bad_file'

AARARBER PRI A — 30

>>> fout = open('/etc/passwd', 'w')
I0Error: [Errno 13] Permission denied: '/etc/passwd’

WRIRIRE R A%, RaRBE)

>>> fin = open('/home')
IOError: [Errno 21] Is a directory

N T RN IR, AR AT DA A R os.path.exists FH os.path.isfile K2 BRI AR,
EHERREATRENER 2 G RREZEEAMAHE (R “Errno 217 2—PMERER,
KEMDH 21 FRHEEEDR) -

B AR S RE I T A R, B cry BRI - EROIEERLL if EA):

try:
fin = open('bad_file')
for line in fin:
print line
fin.close()
except:
print 'Something went wrong.'

Python M try WEAIJFIATAT, MR —VIEH, A4 except FF#Bhid . WIRALRF,
NPk try WEAR, HUT except HHTH .

M try WEASERFEEINFIRET - AT, except BRI NIITE T
HREE - B, WIRRES TIREH RIS, RS, 8 20 DU
HILE AT -
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14.6 HIEE

o R AT R R A SC: - RS BEIE A L S E UL, BRSBTS N (E - L
EER RS (SEMKAFESLRE) L, R ERFSREN IR -

IR anydbm FEf T AUEABFAGEECFRED - (Eh—D07, BRI MESE
F AR R T -

TR AN A ST AL

>>> import anydbm
>>> db = anydbm.open('captions.db', 'c')

st e RFME AN O . SRR TR — MR R, AT LR s —
FEREGER OFF T KZHC0BRME) - NS IROIRE— BT E . anydbn $FFHTECRAECH

>>> db['cleese.png'] = 'Photo of John Cleese.'

LAURVIFFEEATE R, anydbm RFEZHOCCH:

>>> print db['cleese.png']
Photo of John Cleese.

AR EF R GATIRE, anydom RFERIHAOE:

>>> db['cleese.png'] = 'Photo of John Cleese doing a silly walk.'
>>> print db['cleese.png']
Photo of John Cleese doing a silly walk.

WETFHETE, W keys M items, FIFEEMNTHIRENSR, GFEEM for 5L
B

for key in db:
print key

ANEARSCHFE—FE, HARSERIRIE R VR E SR SO

>>> db.close()

14.7 Pickling
anydbm FREHF— N REIETHAELIUEFRFEH o RIRERAHEMEE LA, (k&5

=R .

pickle FEERATLURARIXAIE B HERF (o KA A5 B AlE & AE RO 2 A A D 7 1
B, FIREER AT 8RS R -

pickle.dumps WH— W RIEHSE, HEE I EEFHE (dups £ “dump
string” (EEREFRFH) M4ES) -

>>> import pickle

>>t = [1, 2, 3]

>>> pickle.dumps (t)

' (1pO\nI1\naI2\nalI3\na.'
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XA O AR E ARG AZ R, HEX pickle RUIRIFAFRE . pickle.loads
(“BATFAFER ") W LAEEN 5.

>>> t1 = [1, 2, 3]

>>> s = pickle.dumps(tl)
>>> t2 = pickle.loads(s)
>>> print t2

[1, 2, 3]

RIFEON ZRZRS ZEMERERE, e GE®) NRFE—DRER:

>>> t1 == t2
True
>>> t1 is t2
False

WEZ, pickling N/5 unpickling AT EHI— XI5 .

RATLMER pickle TEEUIEEPHFHE—MIEFRAHEN R BXL L, IMHEGEFER, I
BH—EEHRGFAIEIR shelve o

Exercise 14.3 HRRM 72T 124 1% ), BEURMA R, Q@M EgEE, FIEH
P8R TR BRSOy f5 P R B 1) BT ) 311 3%

GG H— R, BEREIRE R DA SE B P A TEI A 2 -

14.8 BiE

REBHRIER IR — D ATIE D, F5N shell . shell JEBHRALNY M RGURIE
REFH L - BIU, £ Unix REH, RATLUEM cd BZHEZ, #H 1s 27—1H
RINZS, BTN firefox RFEN— M TN BIEF -

EFTRAE shell FALUSBIHIREFFH A LIZE Python Hidid fEHEENRESN . — MEER
— P RIRIE SRR 5 -

B, unix @4 1s -1 FLUFARERYET HR THINE - KA LAHEA os.popen 3K
B3 1s:

>>> cmd = 'ls -1'
>>> fp = os.popen(cmd)

ZHE— T shell ATRHITATER « IREERE—PXR, BMERITIF— X —+E . /RA]
LAEH] readline #FUUMHIH B —H, BiEMHM read —UEBTHNEA:

>>> res = fp.read()
HURERERIEE, IREBRH — I — R R E:

>>> stat = fp.close()
>>> print stat
None
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IREMERE 1s HEMRZORA, None BAREIEFEHR (TEEIR) -

B E ) R B S - S, BIAR R — &%V%Aiﬁ NI R
BORB— MRS ZENZE, FH gunzip SRARESCH:, JRRE—MEE

def open_gunzip(filename):
cmd = 'gunzip -c ' + filename
fp = os.popen(cmd)
return fp

RN fp BH—1T, (RAT R E RS ORI AE A T BGEL E -

149 YREREHR

A Python UHSEISCHFAT MENBERBESAN « B0, BokiRE XM we.py, WEW
T

def linecount(filename):
count = 0
for line in open(filename):
count += 1
return count

print linecount('wc.py')
WRIRIETXMREF, ERERES, HITETE, 525RE 7. (R LUXHES AR

>>> import wc
7

BAE/RE — MERI 5 we:

>>> print wc
<module 'wc' from 'wc.py'>

XERMT — 4 Nlinecount AIREREL:

>>> wc.linecount('wc.py')
7

DAL NSRS Python HUR .«

XA E— A RAE T S AR AERE, Hm MR AR T - BH S RSA—D
R, ERESGHREE, EFAHRTEN-

VEREER AR i 5 5 Rl — R 4574

if name == ' main__':

print linecount('wc.py')

__name__ & MEFTRINZENNELE . MREFLUMARKEGETT, __name__

(E7__main__, fEXFELT, Mﬁﬁﬂhwmﬁ B, GRFRAEABIRPTA,
IR 2 -
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Exercise 14.4 R FHAZ M we.py #, FFLUEIAIEZ 21T - WIERAE Python @R Es
@ﬁimwtm,%ﬁ%ngﬁlmpmq_Wﬁ%ﬁZ?

Lh ARERSANEESARBIRER, Python Fift A HWAH . NS EHEIOLIE,
RV ST A A T B

WRAREE B — MR, IRATLAEF N RS reload, (HERRER HitH, RMEZEMT
FEREERBRESNEEN S AL

14.10 Vit
BIRES A, RBIFSBRS RS . HTFZSEA . tab FFABATE S &40
R, XEEREEIERMEE

>>> s = '1 2\t 3\n 4'
>>> print s

12 3

4

NEEMREL repr FJRAFIRMEARIX DN . CEE—INRIEASE, FiRE—DFRXN
NROTFRE . STFRE, EREARSHRBLFIIERR:

>>> print repr(s)
"1 2\t 3\n 4'

XA EARE -

TRV EIBE A — DR, AFEBERERSERAFERTSE TR . BRASEM \,
AWEANr, BOERRE - WRIFRERRAGIPER, XEERSSERM -

KEH ARG M TS EMPIFET - R LifEwikipedia.org/wiki/Newline H#E| (F
PR ZMRANE) « YRIRATLLEHCHRE — MEHIEF -

1411 KiE
AN — P KEET - ARDE O EIE R EEK ARSI S DR

A EA: BEAL, ZEOI - IMRAFAFEM—ITH, ER— DT R E
FITCH A IR RIER FAT & -

BAFRE.  EHABNEER, BT TRrE .

BAFI): BAFHFREFOTRTS, Kblua, F8E T —MERRER-
SORSCH: - PRAFAESRURE B K AR FE i & LT ARSI -

% — Mg rmEs, Wk

B2 AT IRBISCHFERIFAT &

X BRAE:  NEETERITIR IR -

RS WU RS IT IR AR 12 -

AR N TPERFENREMAL, A try M except EAIMIERN -
Bl — SR S5k PR ST [ B P S
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14.12 %:>]

Exercise 14.5 urllib fERIEM T #(F URL FOMEE M R85 B A7 FHE A5 N
thinkpython.com NEIFTEH —FAEFE R

import urllib

conn = urllib.urlopen('http://thinkpython.com/secret.html')
for line in conn.fp:
print line.strip()

SEITRIF, BITEREART—5ES -

Exercise 14.6 #£—MH1RE MP3 UHFRIMEF , B RREF—EHHZ MBI, LIARE%
FRIFAEARI AR o X8 H A2 H X P L .

L WEREF, BEFMER-DERMAE T HEX, BE—DEBEBIEEE RS E R
(W0.mp3) MICHZFE - $27R: os.path FEMHL T JLAE R HHRAE ST AN B 1245 B BR
3.

2. N TRBIFEIL, ARAT DLEE ARG Ay R R, BEERCCAR A2 Al — BT A 25 A 8 e AR
B, MD5 (Message-Digest algorithm 5) S —MEF KK “VHE” HikE—1 128
FLAFEY ALIEANT o AN E] SO IR B AR R RS AT R AR /D
{7 AT LAfEwikipedia.org/wiki/Md5 | fi#H Kk MD5 FIAIIR « fE—> Unix RZ% LARHA]
DU md5sum F2/7F1 Python A1 HE E KT ERIF -

Exercise 14.7 M4 B EEZE (IMDb) & — MNELK ARG SRS EN150
Bt AT LLLLVAE SR RS SUERAS . T Python MUIEH. 7EIXANSR>] P, IRFFZE 4
actors.list.gz fil actresses.list.gz, EmﬂL)UJ\www.imdb.com/interfaces#plain

T

BWE T 1M ERF ATUBTIEXHEHFSH NEAL . @A
fEthinkpython.com/code/imdb.py F#k o

WMRARCH AT G217 imdb.py, FEFREE actors.list.gz HIEBITE NG -7
%o BUEVRATLL import imdb, EHME%{process_file SRANHLXLET 4 o SECH— P IHF
&, — D REOS SR — AL e B A EEA T ROEL . N4 H—

import imdb

PR & . R AT LA

RS

def print_info(actor, date, title, role):
print actor, date, title, role

imdb.process_file('actors.list.gz', print_info)

X {5 8 Fprocess_file, B T filename, L HU N %, H X X+ 0817
}Eﬁprint_infOo print_info HHEGEA - B BREEMAEENSE, HFITHLX S
=B

RO

1. JRERE, ¥HL actors.list.gz Ml actresses.list.gz, #H] shelve R —1
BlRrE, R T 5 2 i Bt A LR 51 5 -

2. MR NE “BIE B, b= 0—RES —5RR . BT E -SRI
W, MEBZAEEE, FEE N EABPSNEIbE <& FERAYIER .
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3. fEREFP, LI “Six Degrees of Kevin Bacon”, {R7] LAfEwikipedia.org/wiki/Six_
Degrees_of_Kevin_Bacon HTRMERER - XS PEAE TR FHEAE R RE L
WEEJEIETZ - /RA] LifEwikipedia.org/wiki/Shortest_path_problem H [ 545
A2 EIE R AR -
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RN G

15.1 HEXEH
BNIEZEMHH TIREZ Python MINEBEEIERT, HAERNTKFEE LHCOHEIRER . /Eh
—MIF, BATEEQE— Point XA, MFE_HESHEPI—DA -

FEHEACES, SORFEASERS BErAingR, REAEZSEF . i, (0,0) fREER
B (xy) REEEFESAGIN x, EER y BI5-

f£ Python H, EATEZMERAKITTH .

o FATATLHER LI REEN P REE, x M y.

o FATATEA PR REAES IR ELE TTAH R -

o FA AT LLOTEH A EE R R TR A -
O R I ER R A H T HAb B 2R S R, (BRI EHRIRE B3 -
FAFY B SCRAL IR « AT SURIX

class Point(object):
"""represents a point in 2-D space"""

RLEZUFHIFZE Point, BMZE—FNER . M RMZE—FABEREIERTY .

RERHFFE (docstring), PR T Point FAIMEA - FATAr DR B E U & A
B, HA—2 )Ll M .

X~ Point K, MpAIET —PRWTZ2.

>>> print Point
<class '__main__.Point'>

2 Point ZAETIHUE LK), M) “£4" Z__main__-
RAZEGE “HE” WRLT - AT K, HATTLLEREE A Point -

T XEMHAPENERRA, MRS . —BIE TS ET LEEE LR SORPER -
23E: class object, BHTFR, TREEHXS
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>>> blank = Point()
>>> print blank
<__main__.Point instance at 0xb7e9d3ac>

REMERE— Point WRIGIH, FATEEKS blank ZE - OFE—DHHIXRIYEH]
1, FRERE—DEH] -

HITEHI—X 5, Python HIFHATERBETWANEN, BHEFMEINFHIE (BT ox
FoRJa BT S/ ) -

15.2 B
BATAT LUE B S VR SR -

3.0
4.0

>>> blank.x
>>> blank.y

ﬁ%%%&ﬁMﬁﬂiﬁ%*ﬁgiiw,ﬁ@nmmpiﬁ%sumgmn%mwoﬁ
B, BATAEFIRICERE - XEITTR M EIENE -

fE R —A %17, "AT-trib-wte" MF—AFFELEL, MENHTN “a-TRIB-ute,"
R -

THMERER TIRERPER . BRI HEBIERPRS R 5 -

Point
olank —=| x —= 3.0

y —= 4.0

blank ZEIRE—NEEWDNBER SIS R . B—DEMERER—NEAE
HATAT OB R A EUR PR A1 -

>>> print blank.y
4.0

>>> x = blank.x
>>> print x

3.0

FIAA blank.x BHEE, “F| blank fRAARIGRE, K x KME. A, FAHERGER
ERAZE x- & x MBEE x AR

AT IR AP A AaCiE - Hean:

>>> print '(%g, %g)' % (blank.x, blank.y)

(3.0, 4.0)

>>> distance = math.sqrt(blank.x**2 + blank.y**2)

>>> print distance
5.0

WA LHE— DG E RS E G2 - Hdp:
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def print_point(p):
print '(%g, %g)' % (p.x, p.y)

print_point X —PRAENZEL, HMAEEACIERRE « BANTATLUE blank FRLAE:

>>> print_point(blank)
(3.0, 4.0)

FEREUE, p & blank MR, FTRIGISRREELZE T p,blank A T3.
Exercise 15.1 45 — 1~ pR%{ distance XM SAENSEL, REIFA S 2 BIFIEEE -

15.3 FE/F

B, RAZSMATLE BN RFEMS 2B, ERERE, Lo —%&. i, 8
=T, RO —PRERKIEL - (RS2 BRI ELRMEMAN? ZIEAE,
W TEE, B TRACFISEER .-
ZE/DH I FE:

o VRAILMEEE R —/A (EE L), TEMEE -

o A DUFERE X SL A A -

BERS, ARMES RIS REERSS  FRBA TSI —FE, UUE R —1 7.
MR RAE L

class Rectangle(object):
"""represent a rectangle.
attributes: width, height, corner.

HTFAF RS2 T T REYE: width Ml heigth /E#(F, corner BE—TEAINZ, K
RITLETA-

N TRE—NHER, BATLAEGII— MR RIR S, AR IR E:

box = Rectangle()
box.width = 100.0

box.height = 200.0
box.corner = Point()
box.corner.x = 0.0
box.corner.y = 0.0

Fi£7 vox.corner.x BAE “F] box FRMMINZALE, EFE—1EM cornet; REH
FFCAKT IR, % x B

BIFREoR T X GRS

SEE: Python 1, HAESIH
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box —=

Rectangle

width —= 100.0
height —= 200.0

Point

corner

x —= 0.0

y —= 0.0

— PN GRFBIN =PI ZH B I R E -

15.4 SZHIVERRENE

PRECA] LR B — 5240 - LU, find_center % —1 Rectangle {ENSEL, REIEE

Rectangle /UVEARKRHY) Pointe

beforeverb

def find_center(box):
p = Point()

p.x = box.corner.x + box.width/2.0
p.y = box.corner.y + box.height/2.0

return p

THEZE—MIF: 8 vox 1ENSEL, EIREIFSIHL LS center:

>>> center = find_center (box)

>>> print_point(center)
(60.0, 100.0)

155 XfHER[EEH)

FATA LUB L 285 G — DB ARBCEER REPIRE - i, BB, EREAME

g, BATALMEM width 1 heigth [I{H:

box.width = box.width + 50

box.height = box.width + 100

BATH A UIGR G AR 5 . N, grow_rectangle % — MRS, FIH M,
dwidth Fl dheight, 458 dwidth M dheight MNEIAEF AT AIE L.

def grow_rectangle(rect, dwidth, dheight)

rect.width += dwidth

rect.height += dheight

NEAEIT, EER TR

>>> print box.width
100.0
>>> print box.height
200.0

>>> grow_rectangle(box, 50, 100)

>>> print box.width
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150.0
>>> print box.height
300.0

FERREUAE, rect & box MR, PTLL rect IZCHT, box tHEKEET -

Exercise 15.2 45 — 1~ i {move_rectangle ¥ — M EA M M F dx f1 dy. HKEGHE
W dx F dy PHESAIIIE] corner M x Fl yo

15.6 Ef

514 AT LA AR e XE LA 52 R D 2 — A0 PR 2R 1 BE LB (H AT RE XA HAR T AL 7= AN AT FIURL A2 -
TRMEBREZFTE TR0 245 E X SR & -

WEREE I SRR 4 B — M RUTE - copy BREE T — D REL copy BHMUERRIN G

>>> pl = Point()
>>> pl.x = 3.0
>>> pl.y = 4.0

>>> import copy
>>> p2 = copy.copy(pl)

pt Al p2 EF TREHESE, HEMBITAER 1.

>>> print_point (pl)

(3.0, 4.0)

>>> print_point (p2)
(3.0, 4.0)

>>> pl is p2

False

>>> pl == p2

False

is BAEFFERM pt A1 p2 NER—IWHR, XERNHEN. ERFEFHE == 28
P True, BRUBXMNAES T RFEEGE - EXFBOLT, IRATRES KB/ T R
TP, == SERTAM is BIEFFRMERT; TREXRES M AR S a2 T
%o FAMEATLIBEIMT R ——-BNIAARZEE] -

FATATLLERM copy. copy BHIKITE, BATRLAIEER THEENS, EREHFEHKE
A, -

>>> box2 = copy.copy(box)

>>> box2 is box

False

>>> box2.corner is box.corner
True

THEEN S
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box width —= 100.0 100.0 =— width (=—box2
height —= 200.0 X —— 0.0 200.0 =— height
corner y ~ 0.0 corner

XAHRIEM B, FoVEE I THEMEaSH5IH, BEEAEEHRERNR -

KTk ZHRR, SRR IRETR . W, 8 fgrou_rectangle T2 BIE M
MAYEETE o (B2 Fmove_rectangle SRMANTT | iIXFTHIRE S S NKE, HIRE S
AR

SEZMR, copy BUEEETHI— AT deopoopy, ROUTHINTEAS, 1IN G4
[A] R AR 7 R ELF R ) R T 4556

PRVFAS 2558 X P AU RloR 8 DT 1027

>>> box3 = copy.deepcopy (box)
>>> box3 is box

False

>>> box3.corner is box.corner
False

box3 Fl box M & EMINTS -

Exercise 15.3 w5 /M —Fihi Amove_rectangle QIFEEH IR [E]— HTIFETE, ANEMERFR
HIFESE -

15.7 it
YEERXT G RO, FATRI RSB — S . RIRFE— N EEREME, ¥

2153%| AttributeError F:

>>> p = Point()
>>> print p.z

AttributeError: Point instance has no attribute 'z
WRAREFE XN R PIRBLREA 4, T LLXEE:

>>> type(p)
<type '__main__.Point'>

WRATEN BT — BN, FTLERNERNEL hasattr:

>>> hasattr(p, 'x')
True

>>> hasattr(p, 'z')
False

FMSHATLREENSR, BoNSHE- I FHEAIEENNENL-
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158 ARiE%

class K: P HE KA . KAE QT —DRMNF

class object X5t E& HF HE LRAUE BRI G« R G AT IR A — 5L
instance SEf: BT RATKIG -

attribute JEBIE:  — FIX R KA dr 4% HI(E -

embededed (object) fXEXG:  VERNBEMEMEEL MG BRI S -

shallow copy %I PEUIN S04ty , GIETERBEN S5 H; #id copy BB
copy ERE{SLIL

deep copy IF#EIL: I RAVEMBRENZME S EREN ZRXN R, wikintt; 8
1 copy TEHY deepcopy PREUSLEN .

object daigram * G E: TR R EHBFFEMEEREZE .

159 %4:>])

Exercise 15.4 Swampy(ZE 4) H—MER, World.py, 85 T HE LHIRE L World. IR
ALUXHESNE:

from World import World

XA import IBAJM World BHLSA T World K. FHAIMAIEOIE T —1 World
5, FHBEAT mainloop 7i%, EFRHF -

world = World()
world.mainloop ()

ROZHIL T — MHAEMZ AKX E 0 - BATFEEXNE OB, KITELE M
MY - 3B RSN Enainloop FIRITH, BITIXMET -

canvas = world.ca(width=500, height=500, background='white')
bbox = [[-150,-100], [150, 100]]
canvas.rectangle(bbox, outline='black', width=2, fill='greend')

REOZEE] T — MR BEMSKEEER, NENE TR T — P Ef, UzEARXEET
WO EANGIRRME T —EITVEB rectangle RAHIARIHIE -

bbox ZFFIE, MK THELMNT - F—PUIRHUER TEBE T A, BN EIMUERT A
Ere

YRAT LAIX 2 SR 2 ] — 1 [E
canvas.circle([-25,0], 70, outline=None, fill='red')
B NSRRI ORI, BoNSEEER.
MEEXFREMAZREF S, F2FIRLUEMNEEENER . (3%Fvikipedia.

org/wiki/Gallery_of_sovereign-state_flags).

1. H5— 1 Hi%drav_rectangle, HX— P EMMELNZE, HEAA LAHEL -
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2. FERIIFEFEX GBI — color J&1E, [BXdraw_rectangle (EFHHEIEEIEIEN
HEHIE .

3. %5 — 1 f%ldrav_point, X — NEMFIAIEASE, LA LE— DA -

4. EX—1F cCircle, BOE GESMWEME, SSH{L—L Circle X% w5 K
#draw_cicle fE&M LiEE -

5. 5 — T HIRE R LA E R ERE - Hint: 7] DUXELH — D20
points = [[-150,-100], [150, 100], [150, -100]]

canvas.polygon(points, fill='blue')

HELRWE T —&RERF, I 7T A EAEE; 7 UGX LN Eithinkpython. com/
code/color_list.py.
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RANR%

16.1  Hf[A]

TERNA P E LR A —NT, FATRHEL— Time K, 1LFHFINE, FEAYE LW
T

class Time(object):
"""represents the time of day.
attributes: hour, minute, second"""

HATATLABIEE— BT Time WHR, FEXSHS - FIRPFEATIRE:

time = Time()
time.hour = 11
time.minute 59
time.second 30

Time X ZAPIREELT:

Time

time — hour — 11
minute — 59

second —= 30

Exercise 16.1 4’5 HK#¥{print_time, ZECH—PMIFEXIER, L. 4 FPAUREZCET IS ] -
ferm: AEFFERFE .24 HHEDAITEI— P EE, WMRFENERERE -

Exercise 16.2 a5 i /R K%lis_after, BLHUNEFEFTS 1 F0 t2, @5 t1 7 t2 2)5
MPERME True, BMERE] False. Hhkk: ANMEA if 1A -

16.2 4l pRE

FETEILNETS, BATERE WA RE, SO FEAEMIIE . EITRF RR M AR
AR ECRIIB - RIS 45 1 — D AR RBLAN N T B TF 3 4, Bt — B i,
MR R, SR A E L AP A B % PR -
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'ﬁ@&hm;me%~¢ﬁiﬁﬂ:

def add_time(tl, t2):
sum = Time()
sum.hour = tl.hour + t2.hour
sum.minute = tl.minute + t2.minute
sum.second tl.second + t2.second
return sum

XA Tine XR, WIAMLEBIEFIENGI IR EILS — BRI R « X4
WONEER g, RN ENBCEEMIERNSERN SR, bR 7RE—MEEREEMIER, XU
BoR—MEEEBUH P HIN -

AN T P AB R SORMNEGX A R, start B & T — 1 EFEIFIERIRIE], 1 Monty
Python and the Holy Grasil, duration E & [ HLEZMIEHE, & 1 /NG 35 538

add_time %5 HiHL L5 AR A [E] -

>>> start = Time()
>>> start.hour = 9
>>> start.minute = 45
>>> start.second

I
o

>>> duration = Time()
>>> duration.hour = 1
>>> duration.minute = 35
0

>>> duration.second

>>> done = add_time(start, duration)
>>> print_time(done)
10:80:00

10:80:00 FEFRFFABERILSH o WEET XA EAE LA SRR EIIRAET 60 1
WO X MR %R, AR TS RO FE S5, LRI E
1)/

N2 B AR

def add_time(tl, t2):
sum = Time()
sum.hour = tl.hour + t2.hour
sum.minute = tl.minute + t2.minute
sum.second = tl.second + t2.second

if sum.second >= 60:
sum.second -= 60
sum.minute += 1

if sum.minute >= 60:
sum.minute -= 60

sum.hour += 1

return sum
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BRI RERIERY, ERETREZERITK . HAZEEE B —RER B -

16.3 B REL

LRSS SO SR AR . XA, BB ERE 2T . TR
AR IR
increment - —REEONE|— MTEME, TTLIEH—MEEEE . FEE— L.

def increment(time, seconds):
time.second += seconds

if time.second >= 60:
time.second -= 60
time.minute += 1

if time.minute >= 60:
time.minute -= 60
time.hour += 1

FATHUTEARERE, FHJUTOEBAZ 5B 2T rRRE I -
XEREE? WRSE seconds KT 60 &/EAFE?

EXMEN T, H#A—EAER, BIOFEAWHMEE] tine.second /N 60. —
FRRTTRZTH while IBAVEH: if B XEERRETIEER, HANRRERE -

Exercise 16.3 @5 — " E#EH) increment, ANEFFHALMTEER .
FEATAEE R ERT LSRR P LAE P SE eREOR SE B - S 58 EE RIETE 5 A R rsikisi - 7

SLIEYE U A {68 PR 40 pR R O RE 1 EU B PR B R R BRI RE P T A R BE, BHRFE D . ERBE
KB AN T R, T R B SRR R AR BIG -

W, BIEERERARE, RAFBEEREEWERRSE o XN R BRI -
Exercise 16.4 %5 2B EURAR] increment, G —MFTHIRT RN SHFIRE, TARBEL

Zs
;/&:éi o

16.4 JRA 514

HAERIIT I RIBAR Ny “JRBIMEN T o TR RE, B KB AT e R AL
BT, HRERRITHNT -

XADTESRARE, STHER REE — MRARTIAR - BR8N BH & EE R
BALENEZ:, WRHFTELCEAFNFIRGI, R BT REERE RS RE] T IE 0
R, UM AT

H—MEAITHBF L, W& E XS TR ER & BRIt X674, xf
AR 4 BT E TR EBIBT A X 8 3 > 60 # A% (5 Fuikipedia.org/wiki/
Sexagesimal-)! P& “%8 1 %1, minute & “% 60 %7, /PEFE “5 360 7.
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YEANHSadd_time F increment, FATFEALTE 60 AUMNE, Xt @Mt AFATFE
N3N E| 5 —F AT

XGRS T B R 5 — 716, BT AT DURFIS (B S ae s 3G, HRI At
BN TEEOTH -

T T ) BRI ESCIRE ASF ] B hy BE L

def time_to_int(time):
minutes = time.hour * 60 + time.minute
seconds = minutes * 60 + time.second
return seconds

N R AR R OB A (17 divmod BFEE— NS EERLIE 1S40, HREREM
REHITTAE) -
def int_to_time(seconds):

time = Time()

minutes, time.second = divmod(seconds, 60)

time.hour, time.minute = divmod(minutes, 60)
return time

BT FE—LEE, 27— SRR X LR A TAEIER - — DT &N £
x (B & time_to_int(int_to_time(x)) == x. iXs&—PIRLEIERIFF

HUREEENTRIERL, /R UEHENE S add_time:

def add_time(tl, t2):
seconds = time_to_int(tl) + time_to_int(t2)
return int_to_time(seconds)

XA FLJEOR IR, RISt B 5 R0 -

Exercise 16.5 {#fHtime_to_int flint_to_time 5 increment -

BB, 60 HEHIFD 10 IR B LU ACFRIN R BE M . EACRHUERT E R, BATHE
o, B K AL BT ]

R WMRIEATRI AIE R 60 HHIFIEL, HAMEEMEEL (time_to_int Flint_to_time),
FAVEEREFERER, HEA R, PRS-

[R5 68 USSRt - lan, RS W B RIAE G, S 2P E Z R A01R]f% - B
MLH T 52 SRS OLRIE « (PR BT LU TR B8, 25 5 IEA -

JURI ARG R S 2L (BeE M) SERRRIL T MR (B ARG oL D>, [
EBER BN -

16.5 IR

— NS [EI GARR N  BIFELRR), R FFE LT o 3 60 (B35 o (ENELTFE 60),
hours ZI1EM), /NI EEEEEL, (HRATRT LLRFFREE NG5 -
BULXLESRWEIRNAR, ENINIZEEANE. Bt 52, WRENEE, WEEH AHE

H: >
HLR ©
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9 G AE PR E LA A I B R BB SRR « a0, /RAT LAGR 5 B £lvalid_time,
BEE IR SRR SR, B T AR IBRE False:

def valid_time(time):
if time.hours < O or time.minutes < O or time.seconds < O:
return False
if time.minutes >= 60 or time.seconds >= 60:
return False
return True

R BREUTT LR AT LR E SRR RIE E AT TR B 3

def add_time(tl, t2):
if not valid_time(t1l) or not valid_time(t2):
raise ValueError, 'invalid Time object in add_time'
seconds = time_to_int(tl) + time_to_int(t2)
return int_to_time(seconds)

SUEFAT UM assert W, EAFRE—MAEMAR, MRBERIONEL H—1F
W

def add_time(tl, t2):
assert valid_time(t1l) and valid_time(t2)
seconds = time_to_int(t1l) + time_to_int(t2)
return int_to_time(seconds)

assert IEAREH, ENX 9B FHWFRERE .

16.6 KNiE
BERFIANT . —FHF &R, AEREEREFER - W BRI R -

BRI L. —MIFRITR, AfNERERRRFHEIT T, M I A sURET &
HEZH -

ARE  MEREAS RN SR AL -

BEERE: BB MENSE IR SR -

RBEURIE NG —MREFROTER, FARZER BT iR %L -
R ERFRUTR LA A N B RIS -

16.7 %4:>)

Exercise 16.6 %5 #{mul_time, ZECH—PHFAEINTSA— 4L, IR B —H AR R 5
HAE R S (A RO 3R .

i fmul_time 5 — R, SEN— RIS S —NEUE, BEXSRERER
FLERAT R IR E], BUEFORIER, RE— DR S, HE R FEEE (3RS AR
[E]) o
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Exercise 16.7 485 HIAN SR E X, &HBEMH, AME. 45 K Elincrement_date,
SHEN—1HEN S date FI— 1 EE n, JREMEN—DFHHIAXN S, SN date JFHY
n Ko 8o 2 AIE 30 K...0 Bkl IRAVBRECE EE TIEIERS? S % wikipedia.org/

wiki/Leap_year -

Exercise 16.8 datetime MEERFE ML | RUIARZ T A1 i) H BAFINS AKX R, date 1 time, E
IR T FEEMHIEFZESF, i¥docs.python.org/lib/datetime-date.html F [
(=

1. f#/ datetime BHIRGHEIET, M —1HE, FTELXA HEAPTAERIE -

2. WERF, BU—NEH, THAPRER, DUEEZOR . N ERFEER T
—PAEH -
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KA

17.1  TH )R SR

Python & THIMNRMHEES, Bk CRRER ST RHE

SR N SRR E A0S, BRERRITEEERTH L.
o FEFHINTSE CFREUE AR, REEWIIT BRI AEBRIERN St R 31T

o BN GUE SCEPMELSE I T — X RERE AT &, BRAEXT SR A R BRI IS T 5
FHIZ BT —E

an, ERETH Time FFAANICT HEAR T AR, FATE AR EFIAA T3 [A]
177 A —E . KM, Point 1 Rectangle FFIELHEE X bR S FAEAE—E -

125k, BATBEREF A Python FHEAIEF ST I FIN SRYRHE o IX LT AN 5
A, KEEEF S AT DL AR R AR AL T ATk F R iEE - HERREZB/ART,
BT R S R R R R 7 RS -

Han, £ Time B, RECMERREFMEREEGXET2WHERBRR . FHAEE,
MEXIM, BPREEESZ T 20— Tine NRIENSEL.

XNRIERA T BRI AR MR S E—ERRE. BINEETH
BITFAE, Ik, FHRATARE. X8, B9 EEEEE L TTE-

TIEAETE S B R AL, (BRI R L AIANTH]
o TIRENHEREER, HETEMRNRAENNE -
o VHTTIRIEE MR BN -
FEEZTRIEJLOED B, BAVEATWERRRE DR, EENERRET . RRKTT%R

U, DUERE — RIVEIPBRBORAT T - W, IRIRBGEE — M 2R A o — e
X, R E AR R R T
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17.2  Printing objects
FENE, FATENLT —1 Time K, 4> 16.1, K5 T — 1 H#print_time:

class Time(object):
"""represents the time of day.
attributes: hour, minute, second"""

def print_time(time):
print '%.2d:%.2d:%.2d' % (time.hour, time.minute, time.second)

WX AL, IR REUSE 2R — 1 Time NRIEAZEL

>>> start = Time()
>>> start.hour = 9
>>> start.minute = 45
>>> start.second = 00
>>> print_time(start)
09:45:00

E{lprint_time ¥EHATTIE, BATPTEMATZICRECE LBEIRE L E - EEYEIE -

class Time(object):
def print_time(time):
print '%.2d:%.2d:%.2d' % (time.hour, time.minute, time.second)

IMAEE WA Hprint_time o #—FF R HEHEEEE C(RHEIL

>>> Time.print_time(start)
09:45:00

XFATER, Time /2R 4%, print_time Z /7154 - start {ENSEWE L5
FETF GEWNE) TR EEE:

>>> start.print_time()
09:45:00

TEiXF77E, print_time EJTHE%, start ZEJTIEWRAN R, MMER. wgaF
MIEBERATREGR—HE, TR ERTERERE -

EITENTS, ERREHE 128, XMFFEZ start KL time.
SR L, HEME—NSEE self, FTLIEH LAEprint_time 5 AU :

class Time(object):
def print_time(self):
print '%.2d:%.2d:%.2d' % (self.hour, self.minute, self.second)

SV IR R — R

o REUH BB YE, print_time(start), & WRE K EE E A TFHRXHE, “BE,
print_time ! XEBF N RFEREH -

o (EHMIX RYRFEF, ﬁ%mf% JiiE i Hstart . print_time() @&iXFERY, “BE,
start! HITHIEC -
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XA A ERFREFINNALE, B2, REAHAFAEERMIMS, ERIBEIREF 5
B, BpSORXREER . B2, AR, ERBETERSIN RS LESREE ML, fE
HYEFE -

Exercise 17.1 ftime_to_int PREL (22%B4)) EAAL A% . #Pint_to_time PRENEUAN 77142
NE4ER, BOBNERERHNS -

17.3  AIN—"1HIF
NTJE increment (16.3) WG N EM—RUA:

# inside class Time:

def increment(self, seconds):
seconds += self.time_to_int()
return int_to_time(seconds)

XM RRA B E time_to_int (%5>122) WRWME M T Hik. DAZR—T, X2 — D4R
W, AR -

THEMEFEH increment K

>>> start.print_time()

09:45:00

>>> end = start.increment(1337)
>>> end.print_time()

10:07:17

FE start WIRAE DS self- BEL 1337, WHLE 1S4 seconds -
XN TIERS R, B Y R EARE . e, WA S S50HH increment,

SRE

>>> end = start.increment (1337, 460)
TypeError: increment() takes exactly 2 arguments (3 given)

HRE B ERERZ S NARN, FNEFRSEWNNRE 2 M58 BEEHRBEFIA
S, BTE—HE 3 M55

17.4 HEEIEPI— A+

is_after (KR 16.2) MEHREZR, FANEEZW Tine NERIENSE. MK, S
FIEE— N SHCYER self, 5 NSEUERHAMD.

# inside class Time:

def is_after(self, other):
return self.time_to_int() > other.time_to_int()

FERLX AN, AR — N SIER TR, AP GIENSEL
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>>> end.is_after(start)
True

BB EX L2 LU HIE—FE1E: “end is after start?"

17.5 WG HIE

VIR (Ei#R initialization") =— MMFHMIHEY — PR EFILAIRE. 24
£ init_ (BIDNTRIZ, SRR init, HENEW D TRIZ) - Tine RAWILE T 15T
PIX 45

# inside class Time:

def __init__(self, hour=0, minute=0, second=0):
self.hour = hour
self.minute = minute
self.second = second

__init__ KIZEFIRMBHINE R P2 RZRE LK. 15
self.hour = hour

et T hour HIENEDN self HIEME-

SHCETNER], WRMAA Time. MATRESE, MEHE—EEE-

>>> time = Time()
>>> time.print_time()
00:00:00

IR T — S8, BAEE hour:

>>> time = Time (9)
>>> time.print_time()
09:00:00

WRBHPNSE, #SBEE hour l'minute.

>>> time = Time(9, 45)
>>> time.print_time()
09:45:00

WRIRE=N2E, BB EN=1EE -

Exercise 17.2 y Point K5 — MIRILITIE, % x F y (ERNALEFESEL, I HIEb(]
TR T I ) 12

176 _str_ HiE
st % _init__ —FE, R ERREITE, SEE— AR S .
Fen, s XERE Time WHRAI—D str i
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# inside class Time:

def __str__(self):

return '%.2d:%.2d:%.2d' % (self.hour, self.minute, self.second)
% print —/PXREN, Python WA str Fi%E:

>>> time = Time(9, 45)
>>> print time
09:45:00

LRRMEMRNNE, HILFHENRES __init__ (FHEESHEFUNR) Fl__str__
(eI ) J7iEI iR -

Exercise 17.3 2}y Point Ji5—" str 1. BIE#E— Point %5, FITEIE -

17.7 aHfFEE

W HABRER AT, AT LR P B8 SRR ERERF AT N . e, ARA Time
RENLT =N _add__ 7%, BEATLATE Time XM R[EEH + 2B -
NS AT RERYRE X

# inside class Time:

def __add__(self, other):
seconds = self.time_to_int() + other.time_to_int ()
return int_to_time(seconds)

NEEREE A ERE

>>> start = Time(9, 45)
>>> duration = Time(1, 35)
>>> print start + duration
11:20:00

MIE Time WRENH + ZHEFFE, Python VA __add__. HITENLERAINE, Python
W __str__ . LEHIRTEERGE TTIRAIANZ !

BB EARIT ), BRI E E KM OB EAFE R - Python HHIE— MNBEAHE
SR TE, 18 _add__ - BRZIFEES Fdocs .python.org/ref/specialnames.html.

Exercise 17.4 -} Point £24RE —1~ add /71 -

17.8 FHETRHFIHAE

Bl —#0 4, AT T AR, BRAMBEE - DBEIME] Time XH L. FHHE
&__add__ MJ—THUAR, A other MIRM, R/5Hadd_time B{ increment:
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# inside class Time:

def __add__(self, other):
if isinstance(other, Time):
return self.add_time(other)
else:
return self.increment (other)

def add_time(self, other):
seconds = self.time_to_int() + other.time_to_int ()
return int_to_time(seconds)

def increment(self, seconds):
seconds += self.time_to_int()
return int_to_time(seconds)

NEMKE isinstance X —MMEM—1TENSR, WHRMERZENN S, RELE True-
W other &—MHTEINIS, __add__ JHadd_time, TN, RECGANSERE—PEEL

VM increment - XFHRIEMMEET RIS, K WRERFKIESEII R D IRAF ) #
fE-

TEE—MEM + BRI, £8 T AREENZEL

>>> start = Time(9, 45)
>>> duration = Time(1, 35)
>>> print start + duration
11:20:00

>>> print start + 1337
10:07:17

AEAE, X DINERSEIAR AT ACHE), R E — M RIFEE B, 2153

>>> print 1337 + start
TypeError: unsupported operand type(s) for +: 'int' and 'instance'

AT, AEZEK Time MR EM— 1L, Python ZSKEEEIN—1 Time XHR, X
9%, Python NALELMMML - H—MRITWHIRRERINE: FFIRITIE__radd__, RFE" HiIM
five & Time XHRHINAE + WAAN, XDITVEMIAA . NHEEE L

# inside class Time:

def __radd__(self, other):
return self.__add__(other)

N RER T

>>> print 1337 + start
10:07:17

Exercise 17.5 5 Point 2485 — 1~ K%L add, 25K 0] LIE A TEAIEEUE Point M 285 £
2H:

o WEARBTABRIERE S, TTRREHA, AR X ET R X B2, y

E
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o INAREE TABRIEECR LA, HEETAHRNE NI EMmE X L, E50mEly B R
[EIHTH A, -

179 £&

HETRARREE S LI REFEFHE, EEFARRRELE. BHALIERIEAF
KA E AR R -

BA TR FAF G 5 HR Z R ACHOR G TAR A E SR ae e - ten, 78 11, 18053, Bf1fE
H histogram SitH DT RFAEH A H H ELATIREL -

def histogram(s):
d = dict()
for ¢ in s:
if ¢ not in d:
dlc] =1
else:
dlc] = dlc]+1
return d

EEEIER TR, THEREFH, HE s MILESEELR, il LUER a
s .

>>> t = ['spam', 'egg', 'spam', 'spam', 'bacon', 'spam']

>>> histogram(t)

{'bacon': 1, 'egg': 1, 'spam': 4}

REMPIE A T A F R B R R AU & . 2803 TRIEBMEM - i, WEFRE sun, K
FPANTCE IR, XTInEE SCReE N A7 38R 2 & A Y -

Time XfHWIRH T add 5%, FTLL sum sRECHBAEA .

>>> t1 = Time(7, 43)
>>> t2 = Time(7, 41)
>>> t3 = Time(7, 37)

>>> total = sum([t1, t2, t3])
>>> print total
23:01:00

SRR, AR R E BRI EE A T4 E BRI, AR 4 R BUSL I TR EL .
WIFHIZ SR B EMT 7 ER R Z IR E R ECE A TR AT EE AR A

17.10

FEREFFBITR, AXSEEER AN, ERWRRE—PREEHMRFE, (X
R S IE AR R E MR EER I . B RREVIR LT IR B WL BT A HIX 38
1

AR E X I — M E AR N, ATLUEH A ERE hasattr (2R 15.7) -

. XAIEE R, KRBT LR unmutable
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AT GBI T __dict__ Ak, DTFHEAERERBEES (BT
#) FfE -

>>> p = Point (3, 4)
>>> print p.__dict__
{'y': 4, 'x': 3}

MWRIRAEE, SR ERTER D ERERT -

def print_attributes(obj):
for attr in obj.__dict__:
print attr, getattr(obj, attr)

print_attribute i[IXf GFHEEIPTEI, FTEIN A4 PR S HAE -
WERE getattr, X —PXNRMENS, RESERIE -

1711 AKiEFR

object-oriented language M X RIEF: RHEHF B E KRB IHEESE/F AHES.
BT H AN R -

object-oriented programming M [AIXf R IwtE: —FRIENGE, ESEIRFIERES AL
FHETTER

method 7i%: € AR BEAIREL, 8 RAEHIEA -
subject A& JTIEHIHAHEIX 5 -
operator overloading IZREMFEE: HWHR + ZRZEMOITH, FHERTHABEX

KA.
type-based dispatch 2T RAAIFE: —MImER, RERFEECRE, REHHARRT

polymorphism £ 7%:  REUEH T AFIRE LS -

17.12 %]
Exercise 17.6 X P> &N Python H i H W& SR BRI F R Z —H— MBS .

1. 95—~k Kangaroo, ERIHHE NHEMTTIE:
(@) __init__ A¥E, ¥IIAHL—"1JEEpouch_contents T .
(b) put_in_pouch, #EXZ—TEREMMXNE, h1Fpouch_contens | -
(c) __str__ Ji&, IREIFFFHLE) Kangaroo MR AR T BEAVRI -
MAAAR RS B PI T Kangaroo ¥4, 437IIK% kanga 1 roo, % roo M%)
kangaE@%%ﬁzﬂia
2. F#ithinkpython.com/code/BadKangaroo.py - M#Zr HE & T Bl — NS, H
ZH—MERK bug - HHIFIFBIETE -
WRRKF T, LU #ithinkpython. com/code/GoodKangaroo. py, ‘B fERE T 7] &
HIFTEIE B8 1 T e B -
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Exercise 17.7 Visual /& Python #J— /R, {2t 1 3D K« 18 #1E %3 Python HIBT{,
BOARANZIRER, IRAT DN B T8, AL IRH . MiX)Lvpython.org-

TNHEBF T, ET —4 3D ZH, B, K =mHHR 256 Bor, FTOHIKEE R
(128,128,128), il 7 — A ERHIEK -

from visual import *

scene.range = (256, 256, 256)
scene.center = (128, 128, 128)

color = (0.1, 0.1, 0.9) # mostly blue
sphere (pos=scene.center, radius=128, color=color)

color /& RGB 7L, st 2M, TTHMITEZM 0.0--1.0 ) RGB H ($F wikipedia.
org/wiki/RGB_color_model)-

WRBTENRE, FREEFEI—NERAERMEGIRAE O . R BT+ E A%
Hl, ATRABCORGENE R - B A IR AR R Y, (HR AR R — DBk, TRMETRH
DX 531

t = range(0, 256, 51)
for x in t:
for y in t:
for z in t:
pos = x, y, z
sphere(pos=pos, radius=10, color=color)

1. EREAEAERAR, FRAEBETT -

2. BEREF, VT EMNE M MERAEEM TR EENN . EE: AFRIOTEEZ
0--255,RGB JC4H TG 2 0.0--1.0

3. T #ithinkpython.com/code/color_list.py- f## Vi read_colors, F“HEIRALL
AP 5 5115 65 & RN 80 RGB 6 « K18t 765 RGB AT
B E 2 — 1 HEK -

Al LIS B fEZ thinkpython. com/code/color_space.py.



160 Chapter 17. RFJ7%




Chapter 18

AV

FEART R FATRE B — DRI T E . WRIRADUIN T, (77T Ll fEwikipedia.org/
wiki/Poker HIAIEMRIGFE, EARALXAM, ME&EIN TS EHFF—EFENEE -

WRARARE NI v, R7] LU wikipedia. org/wiki/Playing_cards FHIHNE -

18.1 FhwmXf%

—EIE 52 KM, B—KBET 4 MEEHM 13 Mg . 4 PIEEEEN . Ok EEH
e 13 MERR Ace, 2, 3, 4, 5, 6, 7, 8, 9, 10, J, Q M Ko ST AE IR,
Ace BEELL 2 K, WA[RELL 2 /)

WRFATEE L — MRS, BREESESEMLE, B2 MRETERE N Z
fEFE? — N HEREHFERF S, (0H 'Spade’ HIARTEE, 'Queen' FHIRER - X 4 M
— A T LA B B S R I LB R IRE )

AN ER AR SR OG- X E, Gl B30T E L — M F R E
DARECF FISER 2 (A BRGT « X RS RRERE R (KB “InE”) -

Blan, TERFRELS M T EA N B GR

Spades — 3
Hearts = 2
Diamonds +~ 1
Clubs — 0

RXAGRIEEAL TR AR, BT R ATE GRS OREORL, AR DU R i R LA
AR

SR FIRLST AN IR i, RN S A R AR, T HEAB R A
Jack — 11

Queen +— 12
King — 13
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HAEH — FFERE XL IE Python BFELIMK . EABTRFIZIT, HEA]
NEERRIMEREF

Card FRAJENIITF:

class Card(object):
"""represents a standard playing card."""

def __init__(self, suit=0, rank=2):
self.suit = suit
self.rank

Init JPIEFEWNDIESE, BOARRARETL 2.
MAREAFE—DFF, RATLUHAA card, HEARERTEEFIEH -

rank

queen_of_diamonds = Card(1l, 12)

182 KEM

T LUE A AR EERARATEN R A X5, $ll] 75 BRI CRS 2 L AL (AN S5 0 A -
— A BIRRTER R FAFRIIR, BATRXM PRI ES R

# inside class Card:

suit_names = ['Clubs', 'Diamonds', 'Hearts', 'Spades']
rank_names = [None, 'Ace', '2', '3', '4', '5'  '6', 'T',
'8', '9', '10', 'Jack', 'Queen', 'King']

def __str__(self):

return '%s of Y%s' % (Card.rank_names[self.rank],
Card.suit_names[self.suit])

TE MAERNEAET RSN E, Wsuit_names Frank_names, WFNREME, FHHNE
ITFAEN R Card BREK -

ZAREXHIRL, suit 1 rank WIZE, EOIEMOUSEFENE, FOWENM—%E %
FIAHFREX -

WA B EEE L S AT SR . BN, fF__str__ B, self B—MFAXNSE, self.rank &
TS . LA, Card 22— 1% %, Card.rank_names & — THFIZRREEHIFRTEF
*,

BNRAEEVE HOREEMEY, H2H — 1 suit_names Flrank_names MJ&{ -

FrixsE A4, FiAH Card. rank_names[self.rank] =/EE “MN self WHEFHFHE
P rank YEJTHR, 5] Card ZEAH Hrank names 3%, 1EFEXNNHFIFTE" .
rank_names FHIE—1ILEE None, FNEEZRNERIFRF - #IT5|A None 1EH
FAF, ARV Thr 2 BRSFNFERFER 20, IR . FAERAXFTE, AT
FH—FH8, mMAE— 1%

ETRANCHENTTIE, BAOTTLLGEHITH R A
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>>> cardl = Card(2, 11)
>>> print cardl
Jack of Hearts

NHE%H card FIFA—F L HIHIE:

type list
Card —= suit_names
list
rank_names
Card
cardl suit — 1

rank — 11

Card ;e —TENE, EHEIERTN type. cardl MIEALN card. (AT AN, &
% B H Hsuit_names Flrank_names FJHAZ) -

18.3 R H

STWEER, XRBEMF (W <, >, == %) JLAURENTE . 3T HHPE R,
BATAT LB R _cmp__ MRECEEEHNEZEIFAIITH -

__cmp__ BEZWNSEL, self A other, WHRFB MW RARNGRE—NIEE, WHRE—
X RANNERE— A EL, SR pE R ENLRE 0.

TR RERIRFE AZRAE - Flan—PEE 3 M—PI08R 2 BAKR? —DEYER, ™
A—MEBER . NTHERTR, REEHESFFMEalIEEE.

ERPURTIRITAR M A A TRHRER, BINESMERAEE NER, NIE
RIS R TR B, MK .

X MREE, BATATLIRE __cmp__:

# inside class Card:

def __cmp__(self, other):
# check the suits
if self.suit > other.suit: return 1
if self.suit < other.suit: return -1

# suits are the same... check ranks
if self.rank > other.rank: return 1
if self.rank < other.rank: return -1

# ranks are the same... it's a tie
return 0
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PRAT LA R TC2H HU B R & B TR R -

# inside class Card:

def __cmp__(self, other):
tl = self.suit, self.rank
t2 = other.suit, other.rank
return cmp(tl, t2)

PWEEREL cmp AV __cmp__ AHFIMED: BN ME, RH—ERNLRE—4
IEX, BAEARMLRE DR, WRAEENLRE o-

Exercise 18.1 N RIN G405 % __cmp__ o $érr: URATLAMFRIJCAE RS, HrT I R H
R -

18.4 4L

BB T F AR, T—9 R LA . TR b T H AR, BRSNS
HEMEE— - T (R E R -

THERGRMAIEE XL - VIRTIESIER BN, HAERMPNER 52 5KFH

class Deck(object):

def __init__(self):
self.cards = []
for suit in range(4):
for rank in range(1, 14):
card = Card(suit, rank)
self.cards.append(card)

A2 AR M B TR B ) T MR R S — MIRERITEER - SMETEEMZ: o B 3 pUfEf, NZETE
Az 1 B 13 ISR BUGERAIE X BB RERF R A, FFEH e
self.cards f5 o

18.5 FTEI4H
THEAMY  str_ H1E:

#inside class Deck:

def __str__(self):
res = []
for card in self.cards:
res.append(str(card))

return '\n'.join(res)

XNTTEER TICRKFR B RERAI T B — M FRRIER, REHEH join J71%-
NEEE str WENRAEA__str__ 77k, HREIRMEMFRE -

HTERNEFTHFS LA join, RAEEHEITHIE . THEELR:
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>>> deck = Deck()
>>> print deck
Ace of Clubs

2 of Clubs

3 of Clubs

10 of Spades

Jack of Spades
Queen of Spades
King of Spades

BRGEREEARE 52 17, ERLER—MEGRITHFHR—MRFAFEH .

18.6 #sIn, MiBx, Pepd, R

NFRA, BOIFE—DNEERHMER—5KF A R RSB TT - FIRE pop 7 ikiR
T — N EFE RSB

#inside class Deck:

def pop_card(self):
return self.cards.pop()

T pop MIBRIIFHEIG—iKk T, FATRARRRARIEATERNE « EINLA TS NRET R E
TS, (BAEX B RATIRE -

T II—3k KA, BATTR LAEFSIER ) append J7ik:

#inside class Deck:

def add_card(self, card):
self.cards.append(card)

RLLXFEH A g, A S AR BAR TAER 5 IR By vt - XMk 5 AR T
Pk, S8 TR — AR A I A ARG A — SR B R AR B3R T

FEARBIRFFATE A —A B (7%, (ERAERIEE T4 -

Wﬁ%*ﬁ%%,ﬁMﬂu%Eﬁ%ﬁ%SMHh,ﬁ%rm@mﬁ%*%sMﬁméﬁ
%

# inside class Deck:

def shuffle(self):
random.shuffle(self.cards)

AERB TS A random fEHL-

Exercise 182 iG55 sort, B HASIEFTE sort XA H IR F#HITHEF -
sort & HAFATE XHI__cmp__ A IERREHFIRF -

1%2#yikipedia.org/wiki/Bottom_dealing
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18.7 4ERL
FOTH [ X5 G TR B FE o RTE S 45 S R 4R A - AR BT B8 B2 R A3 I 28 I RE

ZRTLARRY “4Rp REOVETEIRES T EERTTE 5L, CHEEBIRONE,
ORISR T -

g, FAZEOE—DRARFOR “FH, - DIXFHRERE . TR T
HRERARIES, AT RSN IR T A HIERIE

FRAFR BT BN TET A —LERMF, EIXLEBRIER AR U B - il
FEFN ST R BT Z OB > F R IR - N, TR/ ET BT E, B
T -

B AR R RS FET ENTRREER R -

TRAE CMEAR S E S, BRI Z T IR 5+

class Hand(Deck):
"""represents a hand of playing cards"""

%€ XK~ Hand 4R Deck, X MRE FATRT LAABYTRE —FEXT F- M8 F K {blpop_card
Fladd_card B

Hand [RIFF4EAL T Deck HI__init__, [ELXHAZHAVEEN: FHH cards EIERIZH
A —DERFIE, MARER 52 FHH# -

WRFAN T4 Hand RAE—DWIIRULTTIE, BREH Deck FHITTE:
# inside class Hand:

def __init__(self, label='"'):
self.cards 1
self.label label

PR 2 R T — D FHEN 5, Python X MHIIAML T

>>> hand = Hand('new hand')
>>> print hand.cards

[]
>>> print hand.label
new hand

EREEMAIEM Deck kAL, AT LIFRATAT LA Hpop_card Fladd_card RANFER A

>>> deck = Deck()

>>> card = deck.pop_card()
>>> hand.add_card(card)
>>> print hand

King of Spades

EIRAT R — B R X e RIS B fimove _cards J7%:
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#inside class Deck:

def move_cards(self, hand, num):
for i in range(num):
hand.add_card(self.pop_card())

move_cards BHUM MSEL, — PMAFHEXN R, — DM AHELHEBRFE. ERNEBI self
F1 hand, FiIR[E None -

EHMHEXRT, FREARFETHS, HENFEBNE & EE. KA LLE
Fimove_cards RHAIT/EMLXLLEAE: self AILUEFHISLE LM, hand R LIE
HEM, BRELFYTFH.

Exercise 18.3 JR5 4k} /7 1£deal _hands, BEERIZE0, 4512 F AN ECNE A F R
FTHEANE, HRBEX O TSR, IRE— D FRX R -

A — A R - B AR RT LU — L E B TR 15 U . JRRUERRA
MERERS S, R LLEEXSCRITH, MATREENEE - ARERFRT, HRaldhH
FRE T BRSE R (RIRR SRS, (RG] R 2 AR

A, RS AR LIS S — N IEBIAMR, BETRRE A E AR
RIGZE - Mo HIURS FTRERUIAE 22 MR R o [RIRS, AR 25 AT LU 4K BB 2547 R RE mT LAAS
FRARRASCEL, E =I5 T

18.8 KK

HEr EF AT THE, K TRFARE, MRE, EIE THRIEEME. X
LERERFHITEREPRRE, R el sTmseE -

RINFE TR H AT, A X FELe R R T - 28 R Il 5 B SRR 45 H ) 1
EER T RRGEWMERZENRR, MARERE PRS-

FEAELL N LRI K AR

o KA —PRREER—DRONRISIH - G, FIRAEEE— P ARNA,
BIMUEESZ P RAREIE . IERRXABEHRNES, B0 KAREG—P R -

o —PEEHADRMERL - XFRAPIRE, B TR — -
o —PRMIFRETH K, A—DRAOBBHEREABRIIS -

REZEMARFRIX LR A2 . a0, THBEERT Card, Deck fl Hand HJK
By

Deck Card

I

Hand

2HRAGX BAFEAKEEL UML (3%vikipedia.org/wiki/Unified_Modeling_Language)
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SLDZAFAERTR BT RAY, ERFIHRIR TR T 480 -
PRERTRFROR HRAR”, FEARFIPAEE R A5 -

FEREGHHS (0 BREE. EfEn TRETFEEZDKE R - ZEALE—E D
ey, wos2, —MNEHE, W 5.7, B MHE, BRREATLEEMZHERA -

FEA A B BoR R ESE E X — DR AFIFER, (B H RS R dL BRI
DR A

Exercise 18.4 [#3 TurtleWorld.py, World.py fl Gui.py, HIZREPREREN]Z AR
FH o

18.9 it

PR FEAFFA — DAL, oS R — DR RIS, IR A FEDR A
VA -

BRI T — D PR RARE, RFETREN TEMFHE, Wit Fm, HiFm
o BRI TR shuffle HIHIE, IRVFARIAEE SCAERB PRI, HEWR
HEATREH TXNTE, REBEIRARTTE -

LR ERFFIT AR, & AR R B T AR TG E A N TEN TG A - 10
R Deck.shuffle FTE[IZE{l Running Deck.shuffle HJiEA], P4 HIEFHUTH ERHEER
PATHORAR -

A—PHEREHTHRE, X —PRNEM—1iEs (LFFHEE), RER
A% TTIERE LK

def find_defining_class(obj, meth_name):
for ty in type(obj).mro():
if meth_name in ty.__dict__:
return ty

N4 H— T

>>> hand = Hand()
>>> print find_defining class(hand, 'shuffle')
<class 'Card.Deck'>

BRI FRER shuffle J5 1SR HYLRE

find_defining class fff mro AIEHEIIHTERAFEMENSS (KH) FIF£. “MrRO”
¥8 “method resolution order”, BN IEMEMTIAF -

UN RO BARES— I, B5ERE O ROZA T EAARE - E11N
FERAMRRIZE, IREARF AR, 56 M R R SCRFE ARG REE A ARAIRE SFX 2
M, VR ZBALMERTERSE (N4 #REREER T 7R nFEedhn
FhE) -

WnSRARE R TR, ARACIEARE & ARt -
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18.10 AKi&

GG SEIT RSB A — A IR S — MR A -

REM: FERNRREPBEME - REMEE LAERE LNEL, T71EE LM -
SR FRAISEFIME R BT -

T A REGRHEA R O AT F 2T E R T IAE R AL
Ak JEEEUTETE URSE O R YRR

R BEFRIETIE -

TR EIIEA DR AR -

BTRR: TFTEMEKZERFIXRR.

BERR: WIPRZERRR, HPFH—1RE8E5H5—1RM5H-

KHE: RREFFRIRUSLEZEHIRANIAE -

Z&: REFRIRME, NTEERR, RO T EMRRS ] FHEEE .

18.11 %4:>]
Exercise 18.5 FEEINTHEEMTR, DIA/INHFHET] BERER) .

K SERARF I PIGKAR -
XOxF: SRR P -
MR 3P FERMEFR 35K K.

T 55KEFRELNIR A (aces FTLAREEAR, FIt Ace-2-3-4-5 2T, 10-Jack-
Queen-King-Ace /T, {HZ Queen-King-Ace-2-3 1Nj&) -

FfE:  53kIEEMFEMRA -

3 5KAREIFN 2 SRAARIAURE: 3 SKERSEAEE, 5 2 SRS HATR -
FARIAT 4 1 SSPAEFE R 4 FKRE -

[EIAEN: 5 5K AR AT -

GRS B R T RS F B F R R -

1. Mthinkpython.com/code & I {4
Card.py : AEH Card, Deck fll Hand HITEHERA -
PokerHand.py : RIEBFEEE, B2 .

2. WIRVRIZFT PokerHand.py, ERFME 7 5KFHE, HieERTEGFACN - IR
HilTE (40 8 1520

3. ¥£ PokerHand.py /sl /7 #£has_pair, has_twopair &5, HRIEAHICHENIFHITHIWTHIR
[[] True 5% False VRAVAAIREH TAERKEFE (BIR 5 7 & H WAL

)
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4. GWE L classify, WHFMAERAKIDTER, HILKAE 1abel BHEF - FlI0, —

5.

7 SREVFREATREE — DIRT A —XF, ABARIZIRE T -

HEBERA D RTELEEYE, T—PEMITARFREAHYPR. &
PokerHand.py T 4n 5 B AL, X —RIIEITHLM, N5 v T Fh, XFFDE,
GO AR 7> 2 HBRAIREL -

FTEN G RFMEEAE - ZUGEITEF, BIHHEER— M EHEIEE . BFIRMER
HMwikipedia.org/wiki/Hand_rankings ML -

Exercise 18.6 AZ5>] {1 ETT 447 TurtleWorld - /REFRE L1, 1k S AITNEIRZE BT, -
WERARABRTEIEHN, S Fwikipedia.org/wiki/Tag_(game) -

1.

F#ithinkpython.com/code/Wobbler.py 21T . MRGFER ZHEMEFESE 3 H2H.
WERARIE N Run #2510, DfGRENLEES) -

FEEAE, THRTEWRIIER. NEEREMR AL, XBRWKRESEHNTE 1t,
rt, f£d Ml bk [FEEEEHATRES .

step HIEH S AMAEM . B steer, & LFIAMIEENTTI - wobble HRIELL
AR TTEEREYLAVER A, move MRIE 2 &R B [0] B A5 5 — € HUBEE «

B Tagger.py, A Wobbler, & XK Tagger, ¥ Wobbler. Ll Tagger [
K GAE N ZE ) FImake_world -

TE Tagger HNII steer J71%, EH Wobbler HHIKEL. 1ENEPSLES], RERKE
R BRIEREARRA - 3R ERECARE atan2 I H@EM x, y M heading-

B steer, FFRHALHANTN . TR, IRATLUER Step #ZH, TRXTEA
B step-

B steer, ©BHABBHMBEERIENADE - 3277 HREEME world, ZENT
RS EMFGIE, MEAatFERENE aninals, MMPTESRNIIE.

B steer ik %%@ELM‘T X VRA] LATE Tagger LIRNMINTT%E, HE#E steer
F__init__, {ERNEEMBINEIEH step, wobble & move. HBHF steer MIFINA S
T, 1HI Eﬁl*‘@ﬁo

BEEMFIIRE) steer J7A, HINHHIGE - FU0, BRI SBMZEILZERNS
G EFRE .

R 7] LA#Ethinkpython. com/code/Tagger.py & EIFHAIFEST -
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SO >) . Tkinter

19.1 GUI
AT H R IERE IR EFAFRE 1), IAERERFHEAEEHF#0 (graphical

user interfaces, fAFK GUIs-

Python &Mt T ZMIAEANAERE Gul ¥, ©HE wxPython, Tkinter F1 Qt!. HFHHE
ZRERRER S o X R R4 Python FERIEEE LB A— M RERIRRA -

X—E, BEJAAE Tkinter, HARINNERBRESAFH . KEMRZHEFEE
AT HA qur k.

H—EXT Tkinter FIBFIMuE. W EHG AR E Fredrik Lundh FHJ 4n

Introduction to Tkintereo

b5 T — M Gui.py, AETE Svampy B. THRMT Tkinter HEAURIZ I 8
Mo JX BB F Rt LOX B Befid -

THE—MEEER Gui KR EGT

BRI quI, LT Gui B, FHHLFIML—D Gui XH:
from Gui import *

g = Gui()

g.title('Gui')
g.mainloop()

xR, SHH—1MEH, JHRKER XSRS Gui A - mainloop 11T
EIEUEES, SRR ERE, RS EHAER R - X — TR, —EsfTEIH xR
P& O, BE# T Control-C, B HABBEMARRFA LARIE.

XA Gui EMAENE, BAEREEMBESE . EHEEWR cul KTE, 6B
Button #%#l: ELESUREEGREEN:, HEEER, HE— k.
Canvas Efi: BEWE RELZ, 5, BEMHEMBELHXE.

Nt AR IRAITHIRE pyGtk
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Entry BIAME:  FF AT LU A SO ) X8 -
Scrollbar {RENZk: 25 HoAth 2 1R AT WL #0932 ]
Frame fE: ZFYNEMEFRIRES, EHZ AT LAY

O Gui I EREXEERE—ME. HHE—PEN, ez ME-

19.2 FEANIE
bu J7{A B — R H
button = g.bu(text='Press me.')

bu JIKANIREMER LN R« HE R AL HLER X DRI BT EoR, AT DO Y
FEAE e -

bu AT LGE 32 PEEEEHILHSNEMIIGE, XESHOU LR bR TR HEEETR 32
AEI, VRATLABRHE RIS EL, Btext="Press me.', TRERTEANETRIAT, HAbf)
FEBE(E -

2 — MER IR, B WREE T, WatRENE R BN - 1RAE
ISR Z 2R, AE BB RoR T HEMA] -

la JI{EQIEMRZEE M
label = g.la(text='Press the button.')

BT, Tcinter M LE T ZHZR, WEHIET . RAVFAK 2 BRI MARRX
FirT s

AT, FRBRC IR AF . RRARTRE B8 B, BN,
R SR 4

B — MZEIT N B)%2 command - command FOMELR— N EREL, EAEFEIZ T IR BN
e totn, TR R — DRI

def make_label():
g.la(text='Thank you.')

BAEBATAT LB — %L, X REUEN command:
button2 = g.bu(text=’No, press me!', command=make_label)
LR X MR, BF U Tnake_label, — SRR ER S HI -

command HJfEZE—PRREON S, WIHEEME, ERHHEAM bu O HE, A
TR, PUTHREE T -

XA AN RE O 5 - P BME, R N IZEIANG B, M . SR
EhgRREH, PUTHLR B P i eI ASE R 5 -

EPFOE B G RE B0 B PRAAE TN AR R P s VR3S — R B0 S Bl R . (B R
AE SRR ER) -
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Exercise 19.1 5 —MEFF, QI HE —MEHE) GUI. AR N, BRFAEE
L S I N, MOZEE— R, ER"Nice job!" .

WA T ZUEEH, = HI A0

Al LS B I E thinkpython. com/code/button_demo.py

19.3 EAELE

EAEHRREHZERZ—, Q- DA LAHIEZL, B, MEMPREXE . R
THI, REERE T EA .

ca B T — HTHYE A
canvas = g.ca(width=500, height=500)
width F1 height &HBREFRTAIEMRE

TERNET — M2 G, MIRFT LB config JTERMBHBUETIME . A, bg ETIKZ
HREIT

canvas.config(bg="'white')

bg WIEEHE - AFEH Python A NFEKIGIEHE%, HEFEH python KIAZ
RMEE DT BT

white black
red green blue
cyan yellow magenta

E AR _E R I . Fetn, BT circle @] (RFEEXEE) — ML
item = canvas.circle([0,0], 100, fill='red')
F—NSEE LI, B TEOWAE; 2R

Gui.py ML T —MREREHR/RAIRR, FaEEMR PR, y EFRhE L. XD HEAm
MEGRASA—H, WNWESELZ LA, y EFHET .

£i11 EIFFEAAE RN 1% AL A SRIE T -

circle HRRENMER—PMIINR, M MEXEAM LI AL . WiH, ATLUEM config 24
AR B AR R — e T

item.config(fill='yellow', outline='orange', width=10)

width 2B EFRRIBREIERE, outline 2Hifh .

Exercise 19.2 5 — MEFQIE—PMEMMLH . S % T, MIzESfA L|—1
5 -
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19.4 AEFRFS

rectangle J7IEIESZAANREANTRAX THAMAME . NHEX M F2H T — MREnEE,
MR ATEREA, B EATE (200,100):

canvas.rectangle([[0, 0], [200, 100171,
fill='blue', outline='orange', width=10)

MR ARTEMMAE & T, B, WDARE T — M ER .

oval X —1MFERE T, R BELHI—MHE -

canvas.oval([[0, 0], [200, 10011, outline='orange', width=10)

line HEZAMNRFFS, LHILBOEHES MR . FHXMIT2E T =ABHIM 1A
canvas.line([[0, 100], [100, 200], [200, 100]], width=10)

polygon HEZFHAIZE, ERELH THRE—FI WRELE), HFHERTE:

canvas.polygon([[0, 100], [100, 200], [200, 100]],
fill='red', outline='orange', width=10)

19.5 B ZHEH:

Tkinter IR T MEMHEAFBWASCR: —IMRAKE, REESRITRA, FISCREM:, /]
LIAZAT -

en QIE—PHEIAKE:
entry = g.en(text='Default text.')

text LU RVFIRTER ANE QRN ESCRGHRBIAKE - get JTIEREISCAERNE (ATBEHK
FPFMAET):

>>> entry.get()
'Default text.'

te OIE—IUREM:

text = g.te(width=100, height=5)

width 1 height J&Z5[AIFFAFECFITTEUIIR N -
insert EICASHASCREE

text.insert(END, 'A line of text.')

END & —PMAIRIERS |, RFEIAE R &E—DF4F -

PRATLAFEE FH AR 5| (dotted index RIMATHT, 1§ 1.1, NEUHHTEAETERITE,
JEHERESNEL . THEAF FIE nother' MEBE—TH—-NFRHZE -

>>> text.insert(1.1, 'nother')
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get JTIEMNSUAEMRBOUA; BEZEIERIMENSE . THEKIET R B SORE R TE
NE, EIEHATA:

>>> text.get (0.0, END)
'Another line of text.\n'

delete JTIEMIUATENEERERICA; FHEEIFITHERER T Ik BIPDF4F

>>> text.delete(1.2, END)
>>> text.get (0.0, END)
"An\n'

Exercise 19.3 1E24%5>] 192/ Z:, HEhN— M AMERIEL - 2 F P # R Hrisin i # e,
B MBS — 1 EtEs, AEMZRPERE . H config (BIE, NEFHE—1
& o

TREE P ROZ BEAL B R o B 2 LB B 8 A S vk oL -
2B HIf#E thinkpython. com/code/circle_demo.py.

19.6 HEFFEAE

24, FATRE N RS, (HRKZSEW) culs MMRERREZ . i, THZ
— A S E 4] TurtleWorld(H& 4ET) o

= L e

Print canvas Quit.

™
,.A_Tnbur'
1‘3 Make Turtle Clear
L\,_|
.
! - o
*r"u:’ P S
u

o, Run file ||snnwﬂake.p5.'
rur'
)
c
R
oF world. clear ()
L hoh = Turtle (world)
T LT
)
c
S
o
I
2
RE s 4 £ BTy
S Ry A
AT
bl
-y
o

Run code

XA AW T XA Gur BES, R — RIIHIP . LT SRR T
thinkpython.com/code/SimpleTurtleWorld.py -
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AT, XA GuT B& TN EN ——-— P EHM—ME ——-FHITHIIE - TP R
T -

class SimpleTurtleWorld(TurtleWorld):
"""This class is identical to TurtleWorld, but the code that
lays out the GUI is simplified for explanatory purposes."""

def setup(self):
self.row()

setup & QIEFF A RIEIFRIRE i BHEIFMMELR -

row fTBIEE T —MTHE, FEERHEIE . FHEX MERKH BB BAEBRM, FrE)E
O3 A AR A B R AEXAT L

NHEGEQIREAASIME, FPEAE A

self.canvas = self.ca(width=400, height=400, bg='white')
self.col()

FIME RS — MEMF R TIE, BT AP MNAE R -

self.gr(cols=2)

self .bu(text='Print canvas', command=self.canvas.dump)
self .bu(text='Quit', command=self.quit)
self.bu(text='Make Turtle', command=self.make_turtle)
self.bu(text='Clear', command=self.clear)

self.endgr()

gr SIS, SECRIINEH . Mg BRAEERRBENAERS, KB ZHE -

F— N HEH self.canvas.dump ENEIHEEG 5 - /MFH self.quit. B =MEE
J7¥: (bound methods), EMREMATFI—MEE RN R EAE—R - HiTRAA, bl
RAEREIZN S L.

IR —MEHFETHE, B8 7 — MEHMEAE -

self.row([0,1], pady=30)

self.bu(text='Run file', command=self.run_file)
self.en_file = self.en(text='snowflake.py', width=5)
self.endrow()

row WIE—NSEESI NFF, RE TEFZEZ a0 EWA 58 . [0,1]1 ZBEFTEH
ZAIF LA E A, XERWMAE . RRETXERE, NBE O RN, BeE
Fl g NAEZS K AZE -

W pady fE y BUTIAIETE, LRI 30 BRERIENE .
endrow ZEAUNINGENE, FrLILUGE QIR AT SR S WERAIIE . Gui.py R T HERIHR:

o S row,col, HiE gr SIE—ME, BEFHEALI, HHZEHWHFME-

o Y{fH endrow,endcol E{ endgr KFRH—NHE, FEFHHBHLIN, HE—MEES
HHIHE -
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run_file JJVEHURI AERANZE, BEAENCHL, BB, £3%%run_code-
self.inter & — RN R, BBHEXZ—IF/AH, FHIEEIERN Python LG
1o
def run_file(self):

filename = self.en_file.get()

fp = open(filename)

source = fp.read()

self.inter.run_code(source, filename)

B e P PR ORI A A R

self.te_code = self.te(width=25, height=10)
self.te_code.insert (END, 'world.clear()\n')
self.te_code.insert (END, 'bob = Turtle(world)\n')

self.bu(text='Run code', command=self.run_text)
run_text Mrun_file ML, BRT B MICARIBHREZAY, MHAE ML

def run_text(self):
source = self.te_code.get(1.0, END)
self.inter.run_code(source, '<user-provided code>')

AERGE, EHARITRMEMES REERN, B2 Python AR EHER
7. Tkinter HOWIEM T 3 FONREN BIEHFRT o X LT IEM HULAE L -
R EIERERE “grid" JUMEER, HAMARFFIE 2R M RE <

SEIBARE, XERD RIRZEEERT EAR) quT BURFIEMIE = tEE F -

19.7 SREAIR] A MR

REFHLZ — D EERGILHI S, BRI NER, THHRE . FFEE— I
Ja, ZREIEK -

N TR O S — R 0% 5 SR B R B RO AR (T LAAGX 4 #ithinkpython. com/code/

menubutton_demo. py)> :

g = Gui(Q)
g.la('Select a color:')
colors = ['red', 'green', 'blue']

mb = g.mb(text=colors[0])

mb BIEE—PIRHIHL . JFiR, HHl DASURERSEBIE S - NHERTEA IS MEELE T
— IR

for color in colors:
g.mi(mb, text=color, command=Callable(set_color, color))

mi HYEE— SRR IR IX LI — L AR B4 -

command JEWEF AN F, XTEDFINE - 245 N1k, FATEEE D REFLE 1%
YEREIREL, WMRAFELDBSEAERE, X TIEMRE - B, /RO —1 6
FREL (Bset_color) MHEBEL (8 color) HIR[THRINIS -
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AT RIS SR T RS RS R E B . N, HHP RS AR, B R
HOF M B BB 24

THEset _color EREL

def set_color(color):
mb.config(text=color)
print color

SRR DRI, set_color MM, EEMME | RAMHERINERIHE,
RN ITE TS . ARARISE B ITX M7, JRAT AR E 2 IRIE R — 1 T set _color
WO, 002N RECE B -

19.8 Binding 4l iE

WAL, FHEMEHREZ BOBRER: A—10FF (BT £ EFEL
AR, [E R R SO -

REEFBEREOIE - i, SRIETH%HE, SRERHENE THENET, BEX
1%%)§U£¥>T~1‘io HENGEHL, BERE TR, REEAEFEEE (H command
EITE E

ATLAEH bind FIEB VA KIHE, BCEHEM—EE - than, THEARE S EfG
BT —HRIE (AT RAMGX )L N #ithinkpython. com/code/draggable_demo.py)) :

ca.bind('<ButtonPress-1>', make_circle)

F—NTSHRE—NEHFRE, INBEHEAFE TR ARE, . Eapiinsg
4 61F5 ButtonMotion, ButtonRelease #ll Double-Button.

BIASHREMA L - FOEGSR - D RBEERE T, BERARE—H, HE
AP EENARREF R EZ — D E S RERSE TEE— M7

def make_ circle(event):
pos = ca.canvas_coords([event.x, event.y])
item = ca.circle(pos, 5, fill='red')

HENREETERREM ST EER, REREHOLIR. X7 ERAFR
ENERERIFAEME . XEEHREUGRLIMRAR, HEEZMEBRRSE L-
canvas_coords JJ{EIEMIA L H#i L "Canvas coordinates", iX/ME A BETE H A 7% H
., % circle-

K THEAEACEH, HE<Return> FFRRHE A, AR T Return B, WA -
Han, NEEFT R T — DA AE:

bu = g.bu('Make text item:', make_text)
en = g.en()
en.bind('<Return>', make_text)

F P S ANHE B AR, 3% N e B P A Returnmake_text FLHEAA o T f#iX
TREALERE TIE, BAIFE TR IAHAREIEN command (LS =HEHIENEHF
ShFEZS (Event TENZED) .

beforeverb
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def make_text(event=None) :
text = en.get()
item = ca.text([0,0], text)

make_text KB ARERINE, R SOR BoRFEEAR L -

WAl ABEARTIOESE - THER Item TR Draggable HIE X - Ttem 2 THE, HE
i SEIHAT -

class Draggable(Item):

def __init__(self, item):
self.canvas = item.canvas
self.tag = item.tag
self.bind('<Button-3>', self.select)
self .bind('<B3-Motion>', self.drag)
self.bind('<Release-3>', self.drop)

WIE WIS — Ttem 1ERNZEL. EEHI T Item WEYE, REN=FH0EHE:
FT R, RS sh AN RN -
FHAIEES select fE0HS B FIALIRFII N IR SEEI (R, AR5 1080 B2l B

def select(self, event):

self.dragx = event.x
self.dragy = event.y

self.fill = self.cget('fill')
self.config(fill="'yellow')

cget UK “RBEIME", ©RZETYL, RFREETTIE-
drag IWRMX TR AHIIHIIER, FEFFEEOLIR, RS-

def drag(self, event):
dx = event.x - self.dragx
dy = event.y - self.dragy

self.dragx = event.x
self.dragy = event.y

self .move(dx, dy)
THRETERRLIR#T, 3 LR AT AT -
%Edm?ﬁﬁﬁ%ﬁ%ﬁ@:

def drop(self, event):
self.config(fill=self.fill)

R A] LLf# H Draggable 28 J 77 76 B Wi I 6 AL Th RE. b, R E — D MU SR
fimake_circle, fff circle BIEE—1I0, JFH{EH Draggable {15t LAHE:
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def make_circle(event):
pos = ca.canvas_coords([event.x, event.y])
item = ca.circle(pos, 5, fill='red')
item = Draggable(item)

XM TR T AR AL YR AT UMBECCRRIBE I T ANMEEUE #IE S QR ARAE AL
SRR AR BOR R E AT, IXHRAER AR

19.9 &

GUI AR — MR BRER AT 2 6 7E GUI QIR & 48, A S IE7EmRH P &4

AT, HIRBCE D EIEREL, AR LA — R AR R RO AN 1% 3 e 15
.

def the_callback():
print 'Called.'

g.bu(text='This is wrong!', command=the_callback())

WMRRZITIXBUNES, IR 2B EE LA the_callback, /5, GIE— M. 2%
T, FAEBBAKLE, Ffthe_callback HIRFEIEZ None- JHH, ZH{RAIHE GUI
IR, PR AEE — N EAREG E RAERE TR A P 2 A -

GUI GR ) 73 b — D PR R TOIE A I TR « WRE 0 A Fe BT AR AT RO PR T RO F
FEIERTE « Rt ul, AT AR RENS AR A S A E AT IE R A AL 24

Ftn, %53 circle2 #) GUI B W DM — P8I Circle #, H4h— 1% Circle K
@ R AR, HHSCE T AEEE T RS, B R ERNRAPEE T A
FEERBIREIEE 2 ? BiE0E T 2 0E?

BEEEAEECE AN, BUERAR L T AT RERI AR T o — MR T R R GRIRSE
THE—INRE, REHE:

o AIREHPIRARAT A7 # Circle 7, BB EHFARES: AP SIS — P EIEE
R

o HEMREE, HAEMHFREE? EHTH, MPEAZTHE, ZARY-.

o XfTEMIRE—FIEXS, WIRREEREN 27 BOyERMEIRSAm %, A AR
S HEERNFESE -

o FAFLUSEMN—MREEN A —MREMFTLEZ. ZMBELT, SHA0RE—IE
b, ZRETHE-IEE.
RBFE X E e B & FrA RS Z &R —ME AL -

XA AN T GUI iERE B (R 5 HIERAE, AN ZER EEIRKE —F A REr)
A -
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19.10 ARiEFE

GUL: HFAEEEA . [GUI

widget % ¢: HAL GUI Mt EZ —, AFEEH, 8, UARRMAEES.
option JEIT: IS R EETNRENIE -

keyword argument K#ESE:  RASHILEREORASE -

bound method #FE /7 i%:  FIHRFE HUSEBIER RAE— TR % -

event-driven programming HFIXEHGRAE:  HUTIRHI A P ehEE MR 7 =X -
event Ff:  —MHPFEIME, N, BURAHEGE T, BUE GUI ZE KRR -
event loop FEHIEEN: F R P EhERITCERIEES -

item I0:  EAE L REEICE -

bouding box FE&ET: (HIEE—EMERER, BHEH T TAMAE -
pack fI%%:  ZHER GUI TE -

geometry manager A E A AIEMEN ARG

binding #8%E: #HF, FHMFHOEIBRMIRR . YFERER, FHOHEBEBHH -

19.11 %3]
Exercise 194 XA RERKRE —NEGREEE . FEE— M LH T

beforeverb

g =Gui(Q

canvas = g.ca(width=300)

photo = PhotoImage(file='danger.gif')
canvas.image([0,0], image=photo)
g.mainloop ()

PhotoImage BLHUL 3R [H]—> Tkinter 7] LLUE R PhotoImage % - Canvas.image i
RIBBCEAE AR L, HREEAAIRE TR WA LUERBBHENRS, HH A E Al A

Gk

g.la(image=photo)
g.bu(image=photo)

Photolmage R GEALFE NEAZ HIEEEE, 1§ GIF A1 PPM - {H2HA 1A LL{#H Python

Imaging Library(PIL) BB -

PIL BEERA4 5% Image, [HSE Tkinter i€ S T — PRIFEHIE T - Oy TGP, A LIGEH

import. . .as iEH]:

beforeverb
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import Image as PIL
import ImageTk

F—17, FAT Image, WA TE—1TRHELF PIL. F_ITFAT ImageTk, AJLIE
PIL EJE#LHi AL Tkinter #] Photolmage - [fis&— 1M+

image = PIL.open('allen.png')
photo2 = ImageTk.PhotoImage (image)
g.la(image=photo2)

1. Mthinkpython.com/code Tﬁiimage_demo.py, danger.gif and allen.png- J&
fTimage_demo.py. TRAIRERR 22 %3¢ PIL Ml ImageTk. fHIJIRAIREC S & £
oER, HEWFEEHE, MiX)LiKSpythonware. com/products/pil/.

2. {fimage_demo.py H, 1% — Photolmage M photo2 I{i photo, HEFZITIET -
2 FEEE 1 Photolmage, HZEFEAF|HE 1.

FIAET, HREHL photo SHIRS, BUEE I % —1 Photolmage KI5 H, FlJ5
EREET o FIFER AR 2 L /R Photolmage T4 — M RHR A&, AL R
I, BT -

R T EGRIXAN A, AR BB S W& — 1> Photolmage FI5IH - /RAT DUEH—14
A8 BB F I Photolmage fA#7E— MEREH B, BB ER— DX RABIERFLE -
XMOTRATREIR @ ANTHTE, XA BE N 2 BEIRRER (RN A0 TE A &
7~ “Danger!") -

3. NIXAMBIFIHtR, e — MR, X PHEFIEASE, 1B e XX, E7R
B PIL AR B R RIS ARATUER try WEAIIVE PIL ANGRR SO -
HJHAREEE, BRLMAER N —MEE-

4. PIL $2RZ /7 1E#ER /- LA pythonware. com/library/pil/handbook - fE
F—AIVINIBRER, e —ET5T%, A GUI R HEIE A -

AT LU #— 1~ 8 # fi# & thinkpython . com/code/ImageBrowser. py.

Exercise 19.5 & & FlJmE a8 & — > VP P E R L h g T2 9 HEEWS IR &A%
(Eb2n Postscript #1 SVG) i th T O T2

H Tkinter 8’5 — MR R RER RIS - £ CRATFHFERESZ, BMER, LA
F Canvas.dump ¥itH Postscript #% =X EJE -

TED9 AR, ARAT LAS I AP e AR i A R IR K]

Exercise 19.6 f# [ Tkinter 4s 5 — 1 1& B I DU BE s o« ZESRAITH — 1 CARZS 0], XA
PRI URL, i&F — B ER M TR 2 -

PRATLAGER urllib BEER N &0 (ZEY>] 14.5), (FH HTMLParser 74T HTML #5
% . (Z%Fdocs.python.org/lib/module-HTMLParser.html).

E: AREGI B ES BEWS A BRAE SR SRR e - (BN — D EkAR, IRAT LU E REIE,
R PR AR -

2%% wikipedia.org/wiki/Vector_graphics_editor.
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REFF A & AR AR, N LU 737 BT R B R A R B

o EVAHIRIE Python FERH RS AR N F TSR P2 A ) . BB WA REERE
R . B0: 1E def EAIGZABGE ST ERM SyntaxError: invalid syntax 5]
=B

RO

o ZITHT R H AR AR LR P o 17 HE BRI 7 AE - RE BB AT I B R TH B 2 B iR
REMMEMEANT R Bltn, —DIE5 %8RB A S EUE 1T R

“maximum recursion depth exceeded” -

o EHRIERFTE A IRE A NGRS, BREFIEBERKIE. flin, —
PRI HEBIRERIFHTRE, SBEHRI0ZER

WA E DR IRBE] T 2 KRB . BRTHNETREERARTAAN, H
—EEER T ZRIE0 -

Al TETRERIR
HEHERAFERER - BRESHEBL . NERE, BREEFEAZRERY . &F
UINESRENSS SyntaxError: invalid syntax F SyntaxError: invalid token, EAER
FEREEEE-

A—JTH, R R SRR L AR PR AME . FE L, X Python B AR
ERERIR, BRI T - AR H B ERORT T, @ LT .

WMRREERTTRER, REERERERE . TR REFRINAITHS -

WRVR N F S — B, A NFaitea R REM P P UETiE . EE8—1
FAF o FRHCERBABSEER, MRRKBRIRLIFEER, HFEHE-

N2 — Lk O TRV E R R BTV
1. JBEGEH Python XEEFENTE
2. RIREEB B AEALIESIMLETES, B for, while, if Al def.
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3. BRERIHS A B FAT B E R ILAC Y55 -
4. MRFHA=FEISIRECSTFAE, WRIREBMISRIZTITE . — PDREERFHA
ZSHREFRELL invalid token $HIR, EUETEFHE N RAVE D EHIN N T,
BII T —PFHE . AH MBI, Python ATREAZ A —MHHRTHE !

5. Python #REAIGER —(, {, 8~ F—IFEN 24 MHON—TS . BHF
AR

6. LA PEEAIPEAIEAN = TRR ==

7. WREAT YL IER - Python A] UGCEZSHEA tabs, [HAIRIKIBIEEN 27 LR -
G (PR I T 2 (& & Python Jll - 2 BRI ISR REE SR -

LUESECZEEy i X241 oo N0 E

A1l S T EEUE R BCE X A

AR R RS, (EARIAEIENR, B AR AR A B AR AR AR - REIRD
YRREEASE, TERIRIEAESR AL IHZ Python F2LETHI -

WARARAHE, AR T IR A BN B SRR RER, FUGslT, WARMERESR
HERELX IR, WIHIRNEBITHTRER -

MR AT RE R B SR A
o IRGFHEE T ICHE, IBITHIRIL TR - ARGREINE 2 MR BEhRTE, BAS -
o MERCT XIFIET, BRBITENAT -
o REJFAIMHELEH IR -
o WIRVRAEGR GEIRIFEM import, FHLRIRE AUEIRZ AFT Python PRERIERA -

o WIRIRMEM import BEH—PEER, IEGHEEMBESRDEN reload A — MBI
SO ANRARF IR SRR, RS AR .

WRARBE AR S AR SRR, — DR N —1 KL “Hello, World ! HIBTEESFIT
1, BRI — 1 CRIR LT ITE - RE 2 P INInER T RS TR -

A2 BfTHEE IR
SRR EIBIEE R, Python A MRIEIFETT - XN ATRER A A BEIRIE?

A21 BEREF 41N

XA R E & AEAE AR B SO (L & BB SR, (BRI AST 08 A - R IREUROX
B, B IRUDETRE S A MESRAR SR B -

WFRIXANEEHER, BRUREA— D RECRIT AT, BUN— DB SRR T AT -
Z TR PUTHRE E
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A22 FEEFHEET

WR—EFEL, BEEFABERE, FATR . B ERERFEA— D TTRTE
IREE o -

o WISRARMEEREANEEAG DX, FEPEEAFFIGINAIN print BAFTED “FHEAJEL
HENEIILERETHTED “exiting the loop” B HIEEL -
BITRF, MBRRNEIE—FEE, BEEFEZFHEE, FEE—1LRIELR. 20
“TCRRIEER” BT o

o REHWHE, TIRIEIASSHEFZIT—BFE, RE74E “RuntimeError: Maximum
recursion depth exceeded” FUEEIR - QIS EIXFE, S% FHA “TLFR#BIT B .

WRIRIEREIEOENRE R, EREERENBATTIES R B R, AR{5A] AR
R <ToRRaBIT BTSRRI T -

o WFXEETTERIE, FAMHEARAIEER 2B UTR R AT 1% -

o WMRILRBBRCR, FARAEAFEERFITHRE. 2% TEK Uik &=
K

TEBRVEER

WRARE — D TERIEEAH BARA X MEEA S ECT MR, EMEEMALSE R AT print
EAFTEN AR FE A R B AE IS FE -

Fln:

while x > 0 and y < O :
# do something to x
# do something to y

print "x: ", x
print "y: ", y
print "condition: ", (x > 0 and y < 0)

WEHFETERF, S8MEMRE2EES 3 THE L. ST &EF KGR, FEMZN
false . WIRIEIAAWIEAT, IRATLAVEE] x A1 y H(E, WBIFEEBZI N A ENTREHIE
R BT

TERRE A

KEZHEHE, TREIASLEFEIT—BEE, SRE4E “RuntimeError: Maximum
recursion depth exceeded” %1% -

WRARIRGE— DR EETTESE T ERBH, BEREFE-DERLRE . FZ, NiZ
A MRS R BETTEERRE, MARFIGEAER - WRAE, REZEFEEER
%, TP EARTE

WRFAE—DEART, BERFLFEEBTELXMRE, /K7L 8 E 7 T 1n HIET
SUIN print IBAITTEISE . WAESIRZTRESF, SREEETEPOARR, REEEIL
FTRTSEEIL - WRSEEE MEARERER, REFS I 20X -
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PITHE

WRIRAHERFOHTHE, £8P PRBOTHMHM AT IMA print B, FTEIRM
“entering function foo” HJIHA], HA foo ZREMIZT -

BAEHRIBITRER, ERATENE B AR A HIB B -

A23 HFEhER, HER—NFRE
AN ERFIZITR S, Python RHTEIRFEIIA S « (AR & BN EFNEW -
BRI L BB TR AL, RS IR FZ R A R R, DI RIE . M5 2, BEBE TR
BRI RIS R R AR - RN B AR X L AR S R R
F— P RREREHNNAHENME, SUFREELZ ISR . T HES LSRR
LFER: RREEH - M ELS R THZ R - IERTREERE BN, RNGEEE
SUEATHI R E ISR S EA T -
RAER.  ARERVL DR A&
o RIREINELIHEAE . Flan: AN HEREEPEFENFR S - FIRETTHP
AR
o HEFFAF RFIAH T HHR PN R . XA EFESELEAER, SE /AT —
M EERTFE R
o VRVEF REE T VAR F3 S BN BT 1R - ST, REFEE N, HRE—
TSR self, RERENERA, WRRN—DNSIFATTE, HIEFE
HHEAM S
SRR R T B RN BB RIS LA TCE
ErEEER:  ARREE R DR B IR T E . REPE | RO LUEH dir RIIZEFE
HIEME -
WRBEBHEREH - I REE R, KEEZM . — I R R K E R 1 =
ILIRENE - WREREREIEE return 1&B7), RECKIRE—1 None. H—1TEHA
EHEHEELINERAR sort H1E, EiR[E None-
TAREER:  FSRIIASIER - FAFRETAMN TR K E R 1. R E R — 1T A
print HA) R FAMEFFIIKE, 1B MESEIER -

Python il 2% (pdb) AVFIRFERIRAIG ERFINE, B TEER® - /RALIE docs.
python.org/lib/module-pdb.html [#EEH XK pdb FIHNE -

A24 FIRINT RZH print 1BA), TN A

fEH print BAIEIKE— DR RSB E L EEEE . AW LCHE % @itk
HERLE -

a7 e P DU BREGEREA ) print 154), SR ENEH, S tEH S ENES
B -

AR PR AT LU — R LIRS - B S8 MERF B R R RO . Bildn, anRARAERR —
IR, BRAVDNRFIER . WREF AP, BARR RS
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B, BERSF, MBRIEXACH, FERFSE. FlIn, BRIy FBERAERF T,
B TR BRI E B AR - AnRARIREE— DR ECE R, B E o HIR m g, &
Ja 535 U, -

B H SRR B RS R R R B EEHR - SRR I — RPN T —MEOER, X
A MERAER, XRHR— AR -

FItE, HE —BRIEAEBT A LR NREE . WERIRET — MR A ENRE 1
ek, EEESE LR T, XA IER] AGIRE R -

A3 B EEIR
FEEMIEE L, & RN R, FNERS NIRRT R E R - RETENE R
REBRFNIZE A

F— DRI RIEAIR RE T Z AR « (RFREERREFEF LM T4 —
DEERMEE T RIS ITHARRT -

PRE A R AT DA R P 003, = ASRAT DUBR &, @i (EH as, IR AT LISEIX P -
HRAERBEH T INA—LE print WEA)FTH AR BLE R T ELFRE . IAMBRET &, &
G Epr BTREFEIENRAE

A31 FHIEFATIE

PREFENR B T LA
o HEHAREFRAZHEIEE & E? WEPITZREIOREE, WEREF T -
o HIWAARBEEERLZET? RBBHUTZRENRBE, SECETHITT?

o HI%ARIBIIHITHRS IRIEAFE? FRIZEEE REMAS, THEAEEA
HAth Python BEER AP I s ELE T i - BEEIR AP s AL A0 SCRS, I — L2 B 0 ) 73t
FFI -

RN, ROFPFER — DR TRF M TIERRR . R IRRE P EC0E % R E R
TAE, RATREMEANETAER, AT OH BRE .

EIERL P BRI ) S BT IR R P D U AR > GEH R REFTE) . H50 51
e —BAREZI T REMBICHZER, VR AT DA R (Rl .

SR, T AR R e R BRI MGRA M - WRIREE T R, R — N TR
5 AN RE IERPE Y -

A32 EE T —MRERMFAR, BREHEEEIER TR

9’5 BARIFAAZGEE), WREN . EEENHEEERREME . @FEAHF -1
B IR IFA A EI R — R (w28 2 (A -

Fln:

self .hands[i] .addCard(self.hands[self.findNeighbor(i)].popCard())
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AILUEE :

neighbor = self.findNeighbor (i)
pickedCard = self.hands[neighbor].popCard()
self.hands[i] .addCard(pickedCard)

XA DR RO RRCA & TP 2, RO 2 B A SR it TR SO, Rt ER S, BiR
AR PR R AR B AT THI(E -

REFEGERA 7 — AR T BRI A—E AR EAER i, WmRRRERA L #iE
7 Python, RBITFEE

y = x / 2 x math.pi

POEANIERER), RORIEMBRIZEMEFRES, FENEEATTER, XA
B xm/2

IR — MNMFR ARG S, AT R RS T
y = x / (2 * math.pi)

HIRATETRESE, HHES - NMUEFPR TIEER (RIRFZESRET), Rk
ARELI R C AL SE L] ) B SRR A B fEE

A33 FIREET AR & IR R R ]

WRIRE) return BAIEE —MERMFAR, FECHILEEREFITTHLREE . FRER
T LABEA IR 228 - flan: X5 T

return self.hands[i].removeMatches()
YR LS Al

count = self.hands[i].removeMatches()
return count

fﬂ‘ﬂf%%’fi@lﬁlﬁﬁﬂuﬂm count E@{E °

A34 FEHERRET, BEERY
S R BTN LAl o FNE ST SN KN AR, SECT A LA
o JHIEHITE

o EFHIATY BRI, HHFIMEE PSR E 5 S8 7 TIEE
H

o FENLIED IR (HAFFIRER T IEGAE, HkfFE TIEIER A1) -

WWARRAZBARA A LR —FMEIR, SEARE—E . AIROE TR, BF—-1TEF. ©
TMAT A B2 A A BREERL XM T Y BRI TAERE R 2B ? N —2B Mt 47
ARHRE— D ERAR RIS (6]« B W AT RN, WL BYEG BRI B R . — R
PR R E AKE L, WEE, DUKImHHER] -
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A35 I, BRENFTFEREDY

RIS AR 7 I & R4« BRHRE—MERF L TAE T RIKAE A, i DUZ S
o Tt AT HE—BRA A I -

FEUR A HoA AN SRFEBI AT, RFEMITES . ROBFRERERE, AFERDHE
AR EIEAR . REEESENMN BN print iBA], [FIRHH N AR . (REEREW L

8777 ) = T ] o
HURIBIFENKE, RFEERMIEBRIE R
o BEEEHENAE? ERMAY fRRAEFHIWER >

=t
o HERHIEIRMMNERE — P42 REREREILTRMTA? 2 FH0N ST 8
=7

o IRITIREEZAR? JR2AE T A7

HREE] TR, R AR E AREERIENTE - T —IXARIBE SRR, Rt
A LURE R3S ] o

otk BARAMUOGRLARRF TR, M2 i s TR
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0, NIRRT, 84

,181
Z1t, 35

abecedarian, 78
accumulator

histogram, 119
Ackerman PRZ%Y, 56
add method add /%, 155
addition with carrying, 63
algorithm, 7

RSA, 103

square root, 64
algorithm &%, 63, 122
aliasing 744, 139, 141, 158
alternative executive iif%?ﬂﬁ, 39
ambiguity — X1, 5
and operator and iZH4F, 38
anydbm &%, 131
append Jj1%, 86,91, 94, 164, 165
argument

keyword, 172

optional, 99
argument 2%, 19
argument X%, 21, 22, 26
argument ZHSEL, 17
assert 15H], 149
assignment

multiple, 64

multiple %R, 102
attribute

__dict__, 157

initializating, 157

instance, 138, 143
AttributeError, 142
Austin,Jane, 119
available colors, 144, 159

Bacon, Kevin, 135
Bangladesh, national flag & iz E, [E i,
143

base case, 45
base case 2 1F554F, 42
benchmarking E/EFEfT, 124, 125
binding 485, 178, 181
bingo, 115
bisection, debugging by, 64
bisect 1k, 94
body, 45
body 1%, 19, 61
body H#({E, 25
bool type bool %!, 38
boolean expression 1fi /R KA, 37, 44
borrowing, subtraction with, 63
bouding box, 174
bouding box F7E & ¥, 181
bound method 4F5E J71£, 176
bound method 4 /71, 181
bounding box , 143
bracket

squiggly, 95
branch, 45
branch 4337, 39
break statement break &1], 61
bug, 7

worst, 158

worst ever, 182
Button widget #ZH A, 172

caculator 115 2%, 8

calculator, 16

call graph, 101

call graph i FHHE], 104
callable object AI X 5, 177
callback A3, 172, 176--178
callback =] PR %], 180

Canvas coordinate i 7 24¥T, 173, 179
Canvas item E A, 173
Canvas object, 143

Canvas widget Effi#Z {4, 173
Car Talk, 82, 105, 115

Car Talk 4 1K1%, 82
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191

Card 2§, 162
carrying, addition with, 63
chained conditional 305414, 39
chained conditional %3554 7E ], 45
choice function choice K%{, 118
class, 143

Kangaroo, 158

Point, 137, 154

Rectangle, 139

SimpleTurtleWorld, 176
class definition Z55E ¥, 137
class object X%, 137, 143
class 3§, 137
close 771%, 128, 131, 132
_cmp__ J7i%, 163
cmp K%Y, 164
Collatz conjecture Collatz 518, 61
colon 475, 19
color list, 144, 159
commutativity F] 52 #t, 156
compile %%, 6
complie, 1
composition I, 22
compositon flll &, 26
compound statement, 45
compound statment, 39
concatenation %%, 22
condition &1, 39, 45, 61
conditional

chained, 39, 45

nested, 40, 45
conditional execution §={: 47, 38
conditional statement £&{f154], 38, 45
config method, 173
consistency check 7% & £, 104
conversion

type ¥5

R, 17

coordinate

Canvas, 173

pixel, 179
coordinate sequence AAHT/F 51, 174
coordinate! Canvas, 179
copy

deep, 142

shallow, 142
copy module copy 5k, 141
copying objects ZHIXf %, 141
counter TT#{2%, 96, 102
crosswords MEHE ATk, 77

cummings, e. e. I /E, 3

Czech Republic, national flag #& 5 2 F1[H ,

K, 144

data structure (34514, 123
datetime ##1R, 150
Date 2§, 150
debugging
by bisection, 64
emotional response it
BN, 6
experimental Jixt
S48, 3

debugging Vi, 6, 7,25, 43, 81,103, 124, 142,

157,180

declaration 7 Ff], 102, 104
decrement, 64
decrement V=, 60
deep copy AR5, 142, 143
deepcopy function deepcopy FR%{, 142
def keyword def K, 19
default value

avouding mutable, 158
default value H#41H, 120, 125, 154
definition

class, 137

function & X

PR, 19

del ;IZHAY, 88
deterministic, 117
deterministic ffi7E I, 125
development plan

problem recognition, 79, 81

random walk programming, 125
diagram

call graph i FHE, 104

object, 138, 139, 141, 143

stack, 23

state, 59, 100, 138, 139, 141
__dict__ attribute, 157
dict function dict F%L, 95
dictionary

invert, 99

lookup, 98

looping with, 97

reverse lookup, 98

subtraction, 121

traversal, 158
dictionary “F £, 95, 104
Dijkstra, Edsger, 81
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dispatch exception

type-based, 157 AttributeError, 142
dispatch ,type-based, 156 KeyError, 96

divisibility %, 37
division

floor, 44
divmod, 109, 148
docstring X F4F H, 137
documentation 3%, 7
dot notation .ICVZ, 18, 26, 138, 152
double letters , 82
Doyle, Arthur Conan, 4
drag-and-drop #i/iX, 179
DSU pattern, 119
DSU =X, 113, 115
duplicate, 104

Einstein, Albert, 33
elif keyword elif X5, 39
ellipses A%, 20
else keyword else K5, 39
email H#itik, 108
embedded object HIXEX R, 158
embeded object, 140

copying, 141
embededed object BEXTS, 143
emotional debugging 1F45 11, 6
encapsulation %, 63
encryption %, 103
Entry widget fii A fE, 174
enumerate EK#Y, 111
epsilon , 63
error

runtime, 42, 44

runtime 1%

iZATHY, 3
semantic #5i%
HX, 3
error message BiRfER, 3,6
eval function eval PK%Y, 65
event, 181
event handler EH-403, 178
event loop FHHEF, 171, 181
Event object, 178
event string F1FF A7, 178
event-driven programming, 181
event-driven programming = {4 4% 5 4 1%,
180
event-driven programming i [B] 4% 5/ 4 1%,
172

NameError, 23
OverflowError, 44
RuntimeError, 42
SyntaxError, 19
TypeError, 100, 153
UnboundLocalError, 102
ValueError, 43, 98
exception 7, 3,7
exists BR%Y, 129
experimental debugging SEH MR, 3
experimental debugging L4, 124
expression
boolean, 37, 44
extend J7V£, 86

False special value False $F7K{H, 38
Fermat's Last Theorem %% & & )5 €3, 45
fibonacci function fibonacci R%Y, 100
file object LN 5:, 77
file object X, 81
find K%L, 70
flag FRic, 101, 104
float function float K%Y, 17
floating-point ¥ ., 63
floor division HiAR B, 44
flow of execution FATI, 26, 60, 180
flow of execution HUT{ j, 21
for IR, 30
formal language IEFIE S, 4,7
for JEEF, 68, 85, 111
frabjous, 51
frame, 101
Frame widget, 176
frame [, 42
frame HE&], 26
frame HEZE, 23
Free Document License, GNU, vi
Free Documentation License, GNU, v
frequency

word, 125

word #.17, 117
frequency ##, 97
fruitful fuention 455 K%L, 26
fruitful function /5 FRL 1 REL, 24
fucntion

choice, 118
fuention syntax EREIEE, 152
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function
deepcopy, 142
dict, 95
eval, 65
fibonacci, 100
float PRZEY
float, 17
getattr, 158
hasattr, 157
int PREY
int, 17
isinstance, 156
len, 26, 96
log BRI
log, 18
open, 77,78
randint, 118
random, 118
raw_input, 43
recursive, 41
sqrt %L
sqrt, 18
str BREL
str, 18
type, 142
function argument RRE{EL S, 21
function call pRECRAH, 17, 26
function definition EEE X, 19, 20, 25
function frame K#A, 42
function frame FREUHE, 23
function frame FREHER, 26, 101
function object %X, 20, 25, 26
function parameter FK%UEZ, 21
function BE%g, 19, 25, 151
function, fruitful, 24
function, math K%L, %2, 18
function, reason for, 25
function, trigonometric K%L, =f, 18
function, void, 24

gamma K%L, 54

GCD (BAALED 57
generalization, 79

geometry manager, 181

geometry manager JL{A &2, 177
get method get J71%, 97

getattr function getattr K%Y, 158
getewd B%L, 129

global statement 42 JR)iE ], 102
global variable

update 53T, 102

global variable 2 /7

i R=A
RH,

101, 104

GNU Free Document License, vi

GNU Free Documentation License, v

graphical user interface BJZHF#H, 171

grid FI#%, 27
GUI, 171
Gui module, 171

gunzip (Unix fi7 %), 133

Hand 2§, 166

hasattr function hasattr BK%{, 157
hash function §U5 K%Y, 100, 104
hashable FJE{F1], 100
hashable #7111&, 104

hashtable &%, 96

hashtable §(513%, 104

header K%k, 25

header 3k, 19
Hello, World, 5

help utility #B) T &, 8
hexadecimal 1753, 138

histogram

random choice, 118, 121
word frequencies, 118

histogram 57 ], 97

Holems, Sherlock, 4

homophone [F] &, 105
HTMULParser module, 182
hyperlink IR, 182

if statement if 15f], 38

Image module, 181

image viewer EGZEE 7, 181
IMDb  (M4&RLFEIRZE) |, 135
immutability A28, 100
implementation £, 97, 104, 123
import statement import i fJ, 26

import &), 133

in operator in iIZEfF, 96

increment, 64, 147
increment ¥ &, 60
increment ¥ &, 153

indentation #gi#, 19, 152

index

looping with, 80

index &5/, 95

infinite loop TCFRTEER, 61, 64, 171
infinite recursion J5% % 4, 42, 45

init method init 5%, 157
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init method #J4A /7 1%, 154 Label widget, 172
initialization language
variable, 64 formal IS
initialization (before update) (B HTHI) %/ 1Ex, 4
f1t, 60 natural 155
init 777%, 162, 164, 166 HIX, 4
instance safe 1B S
as argument, 138 4,3
as return value, 140 len function len K%Y, 96
instance attribute SX5 &4, 138, 143 len BR%Y, 67
instance 3E1§1, 138, 143 letter rotation , 105
instantiation £ {t, 138 Linux, 4
int function int K%, 17 lipogram J#14, 78
integer list
long 1, 103 BR%Y, 88
interactive mode ¢ HA&=, 7, 24 literalness TC{&iMif4:, 5
interpret, 1 local variable Fi A &, 22, 26
invariant N2 &, 180 log function log K%Y, 18
invert dictionary X558, 99 logarithm %1%%, 125
in iIZHAF, 72, 84 logical operator & iz HAF, 37, 38
is operator is IZHAT, 141 long integer ##4], 103
isinstance function isinstance K%Y, 156 lookup %], 104
isinstance PR%Y, 54 lookup,dictionary & if], F#, 98
is I HAT, 89 loop
item event, 171
Canvas, 173, 181 infinite, 61, 171
dictionary FH, 104 while, 60
items /71, 111 loop 1&¥, 61
iteration 51X, 60, 64 looping
iteration %3S, 59 with dictionaries, 97
with indices, 80
join J7 1%, 89, 164 Is (Unix f74), 132
Kangaroo class Kangaroo 3, 158 mapping BREf, 122
Kevin Bacon Game, 135 Markov analysis 5 /R A] K431, 122
key X, 95 mash-up B &, 123
key B, 104 math function £{%: K%Y, 18
key-value pair KH#F —{EX}, 95 max K%L, 109, 110
key-value pair ##{EXI, 104 McCloskey, Robert, 68
keyboard input S &5 A\, 43 MD5 5%, 135
KeyError, 96 membership
keys method keys /71%, 98 dictionary, 96
keyword set, 96
def KHEF memo 55K, 101, 104
def, 19 Menubutton widget 3¢ %5, 177
elif, 39 metaphor, method invocation [, 77 1%
else, 39 H, 152
keyword argument, 181 method
keyword argument K # 24§, 172 _str__, 154

koch curve 1 ZE ff4%, 46 add, 155
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config, 173

get, 97

init, 154

keys, 98

radd, 156

setdefault, 100

strip, 77, 117

translate, 117

values, 96
method syntax /7 &%, 152
method J77%, 151, 158
method, bound, 176
methods

readline, 77
min K%Y, 109, 110
modue

copy, 141
module

Gui, 171

HTMLParser, 182

Image, 181

pprint, 104

profile, 124

random, 118

string, 117

urlib, 182

Visual, 159

vpython, 159

World, 143
module object FEHRX 5, 18
module &1, 18, 26
modulus operator I&#(EFF, 37
modulus operator 2 H 1, 44
Monty Python and the Holy Grail, 146
MP3, 135
mro /7%, 168
mutability F]7Z%, 102, 140
mutable object, as default value, 158
mutiple assignement % E{(H, 64
mutiple assignment £ HE{{H, 59, 102

NamekError, 23

natural language BAIEE, 4,7
nested conditional #x & $AH1ER], 45
nested conditional k& K &H1EA], 40
newline #17, 43, 59

Newton's method 2Pl /1%, 62

None special value None Ff71H, 24
None FF5%(E, 48, 55

not operator not iZH4F, 38

number ¥, random K&, 117

object
Callable, 177
Canvas, 143
class, 137
copying, 141
embedded, 143, 158
embeded, 140
Event, 178
file, 77, 81
function, 26
function X%
BRIL, 20
mutable, 140
printing, 152
object code HHRHH, 7
object diagram X 5t &, 138, 139, 141, 143
object S5, 137

object-oriented language [ [M¥ RiEF, 158
object-oriented programming T [A] ¥ 5 4

#%,151, 158

odometer BFEF, 82
oepn function open K%Y, 77
open function open K%Y, 78
open KR%{, 127,131
open &%, 130
operator

and, 38

in, 96

is, 141

logical, 37, 38

modulus, 44

modulus #(EFRF

1, 37

not, 38

or, 38

overloading, 158

relational, 38
operator overloading iZHFF E #;, 155
option, 172
option 7%, 181
optional argument, 99
optional parameter AJ 2854, 120
optional parameter 7] 12t Z4], 154
or operator or iZHAF, 38
os 1k, 129
other (parameter name), 153
OverflowError, 44
overloading E#, 158
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override 78 &, 120, 125, 154

packing widgets , 181
packing widgets ®3E1% 1+, 176
palindrome [E]3Z, 80, 82
parameter

optional, 154

optional AJi%H, 120

self, 152
parameter JE %, 21, 23, 25
Parentheses

parameters in, 22
parentheses

empty /NMES

=5, 19
matching 55
ILAc, 3

parameters in, 21
parenthess

argument in, 17
parse FJIEST, 4,7
pass statement, 39
patameter

other, 153
pattern

DsU, 119

search, 78, 98
pdb (Python i2%) , 186
PEMDAS, 13
pi, 18, 65
pickle #8k, 127, 131
pickling, 131
pie, 36
PIL (Python Imaging Library), 181
pixel coordinate B E PR, 179
plain text #i37K, 182
plain text ZE 3RS, 77, 117
poetry #F K, 5
point ,mathematical M, B2, 137
Point class Point 2§, 137, 154
polymorphism £ 7, 157, 158
popen BKi%f, 132
pop Jii%, 88,165
pprint module pprint 3k, 104
prefix Fii%%, 122
pretty print f5 7%, 104
print statement print i&54], 5, 7
print statement print # ], 155
print 5], 186

problem recognition [A[#iR%, 79, 81

profile module profile &R, 124
program testing F£/7 i, 81
program 27, 7

Project Gutenberg, 117

prompt R, 43

prompt #&7R=1FF, 7

prose B, 5

pseudorandom AR, 117
pseudorandom AFEHL, 125
Puzzler ¥R, 82

Puzzler ¥, 82, 105

Python 3.0, 5, 12, 43, 103, 110
Python Imaging Library(PIL), 181
python.org, 7

Python #if# (pdb) , 186

quotation mark 5|5, 5

radd method radd 7%, 156

radian JIJF, 18

raise statement 5| & 75, 98

raise 4], 149

Ramanujan, Srinivasa, 65

randint function randint K%Y, 118

randint K%Y, 94

random function random PR%{, 118

random module random &1, 118

random number FENLEF, 117

random text, 122

random walk programming & J# filf 7¥. % F
YmitE, 125

random ER#(, 113

random &4, 94, 113, 165

raw_input function raw_input RN, 43

readline 777%, 132

read J77%, 132

Rectangle class Rectangle 2, 139

recursion

base case, 42
infinite, 42

recursion 3%, 40, 41, 45

redline method readline /5%, 77

reducible world 7] ¥,/ B A, 105

redundancy TURME, 5

relational operator X RiZHAF, 38

reload K%Y, 134, 184

remove J77%, 88

replace method replace ik, 117

representation 3%, 137, 139

repr K%Y, 134
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return statement return 154J, 41 None, 24
return value 1R [Fl{H, 17, 26, 140 split /i 1%, 89,108
return i51), 188 sqrt function sqrt B, 18
reverse lookup ,dictionary Hiff|#if], "8, square root, 62
104 squiggly bracket K%, 95
reverse lookup,dictionary Hi{#| & 1), 8, stack diagram HEtE[H, 26, 42
98 stack diagram #EtE R & &, 23

reversed %], 114 stack diagrams HEM R E K], 23
rotation state diagram, 59

letters, 105 state diagram PRAE, 100, 138, 139
RSA algorithm RSA HiZ%, 103 state diagrm IRAE], 141
running pace HIFHE, 8 statement
runtime error IZ1THE51R, 3, 42, 44 assignment, 59
RuntimeError, 42 break, 61

conditional, 38, 45

safe language #2155, 3 global 4:J7), 102
sanity check fE I, 104 if, 38
scaffolding 1 F-2%, 104 import, 26
script mode AR, 7, 24 pass, 39
script I, 7 print, 155
search, 98 print )
search pattern ## &%=, 78 ¥TENL, 5,7
self (parameter name), 152 raise, 98
semantics error & X 5515 13%, 7 return, 41
semantics errors & X (1%, 3 while, 60
semantics & ¥, 3,7, 151 statment
sequence compound, 39

coordinate, 174 str function str FK%Y, 18
set membership, 96 _str__Ji1%, 154
set &, 121 _str__ J7V%, 164
setdefault method setdefault 75 72%, 100 string module string &3k, 117
shallow copy, 143 string representation, 154
shallow copy ¥%#% 1, 142 strip method strip J71%, 77, 117
shell, 132 structshape &8, 114
shelve &3, 132, 135 structure %54, 4
shuffle K%L, 165 subject F1&, 152, 158, 176
SimpleTurtleWorld class, 176 subtraction
sine function sin FF%, 18 dictionary, 121
singleton , 99 with borrowing, 63
singleton JH71%, 104 suffix 54, 122
slice sum BR%L, 110

update, 86 SVG, 182
sorted BA%Y, 114 Swampy, 29, 77, 143,171
sort J71%, 86,92, 112, 165 syntax, 183
specail value syntax error, 7

True, 38 syntax &%, 3,7, 151
special case ¥/, 81 SyntaxErrot 1A%, 1
special case FFiRfE T, 81
special value testing

False, 38 and absence of bugs, 81
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is hard, 81 update F T, 60, 62, 64
text update /7%, 111
plain, 77, 182 URL, 135, 182
plain 5241, 117 urllib module, 182
random, 122 urllib B3k, 135

Text widget X RZS[H], 174
Time 3, 145
Tkinter, 171
token triC, 4, 7
traceback, 26
traceback [E3#, 99
traceback FREF, 42, 43
traceback B F, 24
translate method translate 777%, 117
traversal, 119
dictionary, 158
traversal ##/77, 79, 97
triangle = fj, 45
trigonometric function = ff FK%Y, 18
True special value True ¥75k(H, 38
try ¥, 130
tuple
as key in dictionary, 123
tuple BK%%, 107
Turing, Alan, 51
TurtleWorld, 29, 46, 170
type
bool, 38
dict, 95
long 1%, 103
set ££4, 121
user-defined, 137
type conversion FAEEH#E 17
type function type ER%§, 142

type-based dispatch #= T KA K [, 157,

158
type-based dispathch 2T K1
TypeError, 100, 153
typographical error ENfil5i%, 124

UML, 167
UnboundLocalError, 102
Unix 4
gunzip, 133
Is, 132
update
coordinate, 179
global variable 42 /R &, 102
histogram, 119
slice, 86

use before def & SR, 21
user-defined type H7E LKA, 137

value

default 44, 120
value XHEF1H, 104
ValueError, 98
ValueError , 43
values method values /77%, 96
variabl

global 4:J7;, 101
variable

local 25 &

Jai, 22

updating, 60
vector graphics K& ], 182
Visual module, 159
void function void K%Y, 24
void function 5 TC K%Y, 26
vpython module, 159

while loop while {E¥F, 60
whitespace 75K, 44, 78
whitespace & H, 25
widget, 181

Button, 172

Canvas, 173

Entry, 174

Frame, 176

Label, 172

Menubutton, 177

Text, 174
widget %1, 171
widget,packing, 176
word frequency HIAST%Y, 125
word frequency HIASIE, 117
word,reducible #.17, F[{L{E, 105
World module World 5, 143
worst bug

ever, 182
worst bug FHIEEER bug, 158

Zipf's law, 125
zip BK%L, 110
F dict —[FIf# A, 111
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—E5IHF/HE, 35
TRILFFF, 11
THEERRE, 12, 16
TH%, 67,73, 74, 83,93, 186
M0 FF1R, 84
MNEIFR, 67
PIF, 69, 85
1&EX, 85
%L, 68
TFREEIR, 68, 73, 84, 186
ANA[EE, 70, 74
ANAEAR, 91,113
ANA AR Y, 107
MBI R, 94
A28 &, 47, 55, 188
BEFTFL, 36
THHIEE, 04
T HIES, 2,12
THE, 14
THEEL, 108
54, 16, 188
PSR, 13, 16
FI#R1E, 12
RIES, 1
BOHKER, 53
ETLR %Y, 147, 149

TEALEE, 148
B0, EI%, 148
18, 89,90
Jr4H, 109
{EEER, 108
JCE, 83,93
JLEMER, 88
Jt4H, 107, 109, 113, 115
VE R FE R, 112
P1A, 108
H—, 107
ERESH, 112
Hg, 112, 164
T AE, 108
JCEANRAE, 109, 110, 115
Seig&tE, 35, 55, 94, 168
J\GFHI, 11
7Nt 147
KARIZHERK, 163
FHEF, 11,15, 183
KT S5E, 32,35,113
B5,183
PRIEL

ack, 56
cmp, 164
enumerate, 111
exists, 129
find, 70
getcwd, 129
isinstance, 54
len, 67
list, 88
max, 109, 110
min, 109, 110
open, 127,130, 131
popen, 132
randint, 94
random, 113
reload, 134, 184
repr, 134
reversed, 114
shuffle, 165
sorted, 114
sum, 110
tuple, 107
zip, 110
[, 31
Zi, 31
TFIR, 49
ik, 31
PN, 53
iR, 48
LENHE, 48
Firsfe, 51
HEE G, 50
BREURIE NS, 147
BREL SR AR KA, 149
PREG A
1B, 147
4li 146
K%, JTAIENIRIEE, 109
IR, 89
SrEIFE, 93
Yk, 74
JC4H, 108
5%, 85
51, 69, 86
FRFE, 69
YIRZ2E4F, 69, 75, 85,92, 108
515, 83, 88,93, 113
T, 84
TENZHL, 91
TTE, 83
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JCERFY, 110 3|
Yk, 85 X5, 145, 163
S, 86 %, 91
XIS, 164 IR, 74, 84, 90, 112, 145, 163
£, 83,85 %, 167, 169
R, 84 B REF/ES, 51
B1E, 85 B R 18, 51
Ji%, 86 BES
PR, 88 R, 10
z5, 83 5] R £k, 31
%, 85,91, 94 WEIFA, 55,183
/7, 85,93 HEN(E, 87,93
HH,85 =Kiil
B, 19 YA, 69, 86
MER, ZIERFFITE, 88 24,50
44, 89,90, 93 £, 168
B LB, 93 28 (FEREH) 168,169
%, 161 217,184
HEFRRA, 167,169 ZITFRFE, 35
H— 107 ZihEREL, 31
BIAISIT, 133 KINEHRE, ZTEH4, 15
BUE, AI4E/NEY, 116 KB RpFIAEK, 187
£ 45 SLF, 183
A4, 133 ¥, 166, 169
JEFUFIEN T, 145, 147, 149 FH# 111,186
24,91 WEL, 111
FHEF, 32,35,113 w7, 111
¥, 91 FHTTE
2K ITH, 109 anydbm &3, 131
Ali%, 71, 89 FEF, 36
R, 109 FHE, 68
ZHEAR, 109 FHRPIE, 115
FERANT, 94 F1F, 67
258, 9,10, 15 FHFER,9,15,88,113
1A, 47, 55, 188 =H#5|H,35
BRSHOTH, 109 ANHE[EZ, 70
AlAz, 70 YA, 69
ATHUTAEE, 2 %17,35
A[ER7E, 86,90, 113 #1E, 13
ATECAS [, 84, 107 ik, 71
A YE/ N ELIA], 116 iR, 72
A[i%ESEL, 71, 89 LR, 164
Z TR, 186 z5, 89
JaRE%A:, 35, 55, 168 FREETE, 75
LSS, 135 FREEBERA, 9
M7, 112 FRAEBEFRR, 134
ME—, 94 FE0
[8] 32, 56, 75, 94 Z17,184
[ E4A, 115,132 FIINER, 76
[E]i#, 186 SFIF NI, 54, 55, 73
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TEER, 51
#HIH, 116
S5, 29, 35
SEHEE, 162, 169
X5, 70,74, 89,90, 93
iR, 133
%75, 145, 163
SA¥EL, 29
%, 31, 35, 50, 71, 166
BT*R, 167,169
JE
524, 162, 169
%, 162, 169
JEMEEE R, 186
REY%, 83, 85,93
TAEEE, 129
/R AL, 50, 145
MIRIZEFF, 72
w E 5 B, 188
i, 52
731, 67,74, 83, 88,107, 113
FETTH
JRZAFIRN T, 145
FF &4, 35
JRZSFIFN T, 147
A5, 48,183
HEEFZ 1L, 34
BitRIfr, 147
FEVLIZ P YRAE, 188
FFR, 49
W 15,183, 186
TFREEIR, 68, 73, 84, 186
{HER, 108
2 TR 186
JEMEEE R, 186
RAVEEAR 67,70,108, 109, 128, 186
i N H B, 130
HEEE IR, 186
SH, W, 130
515FRiT, 9, 35, 69, 184
51/, 90, 91, 93
#1144, 90
JNpEEY, 31
SRS AE, 148
915K, 87,93
JEAR, 115
FEAREE R, 114
1&R, 30, 35, 110
for, 30, 68, 85

T#r, 85
KTFRFE, 70
#E, 164
ToBR, 185
&1, 185
w7, 68
TEEAFIICEL, 70
TEEAE X, 51
PR, 187

1ot

Ti%%, 188
R

piffess;

M EE R, 94
THEHIEER, 94
5%, 84
¥h7T, 161, 169
0L, 31,36
HUTIHFE, 53, 55, 168, 186
&5
JLANI T, 107
B R, 13
LRTE, 166
zs,71
E52HAT, 67, 83,108
$01,135
PR, 115
FFAME, 127,134
FEiL, 185
7K, 134
1,33, 35, 168
PERFE, 2
R, 70
R, WL 94
R, T, 94
BfA, 109, 115
#UE, 15
HEZEA, 12
HIRE, 131,134, 135
HIELA, 9
FIFE,9
BEL, 9
HFRESRA, 9
BRLE, 114,115
EEL, 15
BHCERA, 9
XA, 127
[E4E, 133
R, 130
BERAE A, 127
X4, 129
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R, 129
AR
4fi, 135
AR, 134
SRR R, 34, 35
LR INTL R 5L, 53
®h, 49
1T, 164
TiiE, 71, 74
_cmp-_, 163
_str__, 164
append, 86, 91, 164, 165
close, 128,131, 132
extend, 86
init, 162, 164, 166
items, 111
join, 89, 164
mro, 168
pop, 88, 165
read, 132
readline, 132
remove, 88
sort, 86,92, 112, 165
split, 89, 108
update, 111
FIFER, 75
z=, 86
0%y, 72
771 append, 94
TTERENTINY, 168
FiE, B, 86
ek, F1F, 76
T, 54
TCFRIELR, 185
ToRRI# 1S, 185
Wi, 84, 93, 161
i, 87,93
T, 148
B
IR, 131
TiH, 85
HENZEAT, 87
RRAE (GCD) |, 57
B RIRIFF %, 147, 149
RAE XA, 15
R, 30, 130
SkfF, 184,185
1B, 51
BHE, 74
%A, 36, 52, 56, 91

K FAFEH, 128,134
P, 128, 134
¥EFGEHEAT, 128, 134, 186
B
anydbm, 131
bisect, 94
datetime, 150
os, 129
pickle, 127,131
random, 94, 113, 165
reload, 184
shelve, 132, 135
structshape, 114
urllib, 135
HH, 134
NI 4, 133
B, Y9RE, 133
R A, 187
T
DSU, 113
Tk, 108
SN, 55, 73
J43%, 87,93
&, 70
BLsT, 87,93
B, 74
WA, 54
%1%, 87,93
i -HEF 4R, 113
LR EEE, 57
Wi, 75
X ARHS, 48, 55, 186
HeE
JC4H, 112, 164
FRFE, 72
FLER PRI %Y, 48
B AR TS, 48
b3
T E, 164
1%, 188
1B¥E, 170
Z1t, 32
R, 14, 16
i
THE, 2
fBOHIKER, 53
WEA, 48
/NI Z 5, 187
HIEZ, 49
MAXZp, &/, 187
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FREL 15
R, 9
AR, 12
JRAS, 2

HIFS, 71,162
L3, 166, 169
FFR(E
None, 48, 55, 86, 88
¥F74(H None, 86, 88
FEERIG I, 147
R, 15, 74, 84, 90, 112, 145, 163
REEFE, 10
It#h5, Anglo-American, 161
4 H, 150
A HER, 94
FH P KA, 145
H3%, 129, 134
TAE, 129
W, 129
ER Wi
I, 90, 93
XS ES1E, 129, 134
#H5, 90, 93
TS S IHAE, 59
B 45>], 135
A, 1
&7, 2
BFEA], 12
25, 83
ZEFFE, 74, 89
2 T7%, 86
Z=H, 134
X ETF, 184
&7, 161
iR, 87
=t 4, 93
Hi% 3
MD5, 135
K JLE1S, 57
i, 132, 135
%
Card, 162
Date, 150
Hand, 166
Time, 145
£, 166, 169
2,166
YR8, 164
K, 167,169

R, 15
JC4H, 107
5%, 83
XA, 127
FFE N, 145
RAVEE, 9
RIKEHT, 53
FBAIEE R 67,70, 108,109, 128, 186
KEM, 162, 169
Zhngs, 93
5|3, 87
T, 87
ZEFAKA, 88
2\, 148, 149
%EX, 14, 16
4hpR %Y, 146, 149
LK, 135
PR, 164
AR, I, 161
A, iR, 164
%>, TE, 135
ZHEY, 164
YT E PR %Y, 48
YaXt 81, 129, 134
4k nk, 166
K, 169
g, 161, 169
RS, 1
YEi, 184
ML& R EIEZE (IMDb) |, 135
B, 115

B 109,115

[HIF28, 55

IR 284CH, 49

A, 2

A, 2, 12

B3

1t, 36

1tfa, 161

TEERFFS, 134

FIR, 161

#ik5, 12,13, 16
KBk, 187

i -HEF bR, 113

FE R [RIRE, 1

fi#HT, 135

TS, 74

1048, 70

ICECFNTERR, 70
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ILET %, 72 YA, 69,75, 85,92, 108
1iln], 83 FFE, 13
%x%awe, 10, 15, 74, 183, 187 HIR, 72
A, 15 }55, 67,83,108
assert, 149 A1, 12
for, 30, 68, 85 B, 87
import, 133 1%, 128, 134, 186
print, 186 BREAFILEH, 15,188
raise, 149 RN, 13
return, 188 EHEFEE, 163
try, 130 BREAF, #es, 12
5,29 Lﬁﬁﬁam, 15, 53, 183, 186
4%, 51 IR [EI{E, 47
T&(EEA], 10 JC4H, 109
R[], 47 IR EER], 47
THEEER, 3,15, 183 AL, IOk, 146, 148
BE £, 68, 70, 89
&%, 1 %1152, 85,91, 94
B R 5E#, 51 R, 94
g, 1 HIEHIEE, 188
=, 1
WA, 71,74 #8149, 51, 53
VIR, 3, 15, 35, 54, 73, 92, 114, 134, 148, 168, TC55, 54
183 ToRR, 185
1545 R, 188 BUF5E X, 51,116
{5, 188 iwf7, 68,70,73,74,87,93,110, 111, 113
iEy (pdb) , 186 5%, 85
AECTHT, 68 FH 111
BTk, vii wWH, B, 129
l&(E, 13, 15, 83, 94 #E,30
DLk S5 4%, 93 5113, 85
Jr4H, 108--110, 115 i, 33,34
W45, 87,93 EH, 163, 166, 168
T H, 70, 84, 108 EER
M(E¥EA], 10 JEAR, 114
3, 166 YmiERT, 183
PR, 16 i%SL 15,74, 183, 187
U, 149 W EEIR, 10
BREE#E, 170 1%.?/2, 3,15, 183
%1%, 129, 134 Z1THT, 15,183
FEXT, 129 HSRMEA 310
Y%k, 129 mﬂ“ﬁ 53
i Ny R, 130 FHRTE R, 15,183
N =S b (EXT, 111
* A, 163 HEER, 186
BHEE 12,15 M IR pR%L, 51, 53
IZHFF, 15 Il%?i
del, 88 THUEE, 12
in, 72, 84 e, 12
is, 89 BEVLIE S YRTE, 188
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MER, 115
®£4
|3, 115,132
E, TR, 67
[ M5 R IRAE, 166
TiH, 74, 83
T H 53, 85
I HIR1E, 70, 84, 108
¥, 115
YHTE, 165, 169
mRES, 1
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0, TFRAIRT, 84

,181
Z1t, 35

abecedarian, 78
accumulator

histogram, 119
Ackerman PRZ%Y, 56
add method add /%, 155
addition with carrying, 63
algorithm, 7

RSA, 103

square root, 64
algorithm &%, 63, 122
aliasing 744, 139, 141, 158
alternative executive iif%?ﬂﬁ, 39
ambiguity — X1, 5
and operator and iZHfF, 38
anydbm &%, 131
append Ji1%, 86,91, 94, 164, 165
argument

keyword, 172

optional, 99
argument 2%, 19
argument X%, 21, 22, 26
argument XS4, 17
assert 15H], 149
assignment

multiple, 64

multiple %R, 102
attribute

_dict__, 157

initializating, 157

instance, 138, 143
AttributeError, 142
Austin,Jane, 119
available colors, 144, 159

Bacon, Kevin, 135
Bangladesh, national flag & il E, [E i,
143

base case, 45
base case 2 1F554F, 42
benchmarking E:/EFEfT, 124, 125
binding 485, 178, 181
bingo, 115
bisection, debugging by, 64
bisect 1k, 94
body, 45
body 1%, 19, 61
body H#{{E, 25
bool type bool %!, 38
boolean expression 1fi /R KA, 37, 44
borrowing, subtraction with, 63
bouding box, 174
bouding box F7E & ¥, 181
bound method 4F5E J71£, 176
bound method 4 /71, 181
bounding box , 143
bracket

squiggly, 95
branch, 45
branch 4337, 39
break statement break &4], 61
bug, 7

worst, 158

worst ever, 182
Button widget #ZH A, 172

caculator 115 2%, 8

calculator, 16

call graph, 101

call graph i FHHER], 104
callable object AT X 5, 177
callback A3, 172, 176--178
callback [E]1E pF %S, 180

Canvas coordinate i 7 24¥T, 173, 179
Canvas item E A, 173
Canvas object, 143

Canvas widget Effi#Z {4, 173
Car Talk, 82, 105, 115

Car Talk 54 1K1, 82
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Card 2§, 162 cummings, e. e. FREA/E, 3
carrying, addition with, 63 Czech Republic, national flag # 5 A1
chained conditional =554, 39 [EiE, 144
chained conditional #5545 1], 45
choice function choice HK#{, 118 data structure FIELEHY, 123
class, 143 datetime ##3R, 150
Kangaroo, 158 Date 3§, 150
Point, 137, 154 debugging
Rectangle, 139 by bisection, 64
SimpleTurtleWorld, 176 emotional response it
class definition 2 7€ ¥, 137 TR, 6
class object X%, 137, 143 experimental Jixt
class 3%, 137 SC55 3
close /71%, 128,131, 132 debugging i, 6,7, 25,43, 81,103, 124, 142,
_cmp__ J7i%, 163 157, 180
cmp K%Y, 164 declaration 7 ff, 102, 104
Collatz conjecture Collatz J&4E, 61 decrement, 64
colon 475, 19 decrement V=, 60
color list, 144, 159 deep copy #5111, 142, 143
commutativity F] 22 #E, 156 deepcopy function deepcopy BRI%L, 142
compile J#i¥, 6 def keyword def K5, 19
complie, 1 default value
composition I, 22 avouding mutable, 158
compositon flll &, 26 default value 4 1E, 120, 125, 154
compound statement, 45 definition
compound statment, 39 class, 137
concatenation %%, 22 function & X
condition %14, 39, 45, 61 PRIEL, 19
conditional del ;ZHFF, 88
chained, 39, 45 deterministic, 117
nested, 40, 45 deterministic ffi7E ], 125
conditional execution 5% {4117, 38 development plan
conditional statement 5441517, 38, 45 problem recognition, 79, 81
config method, 173 random walk programming, 125
consistency check 7% & £, 104 diagram
conversion call graph 1 FHHEE], 104
type ¥5 object, 138, 139, 141, 143
KT 17 stack, 23
coordinate state, 59, 100, 138, 139, 141
Canvas, 173 __dict__ attribute, 157
pixel, 179 dict function dict K%L, 95
coordinate sequence AAHT/F 51, 174 dictionary
coordinate! Canvas, 179 invert, 99
copy lookup, 98
deep, 142 looping with, 97
shallow, 142 reverse lookup, 98
copy module copy 5k, 141 subtraction, 121
copying objects B#Ixf %, 141 traversal, 158
counter TT#{2%, 96, 102 dictionary “F £, 95, 104

crosswords MEHE AT, 77 Dijkstra, Edsger, 81
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dispatch

type-based, 157
dispatch ,type-based, 156
divisibility %, 37
division

floor, 44
divmod, 109, 148
docstring JUFFF A, 137
documentation 3%, 7
dot notation .ICVZ%, 18, 26, 138, 152
double letters , 82
Doyle, Arthur Conan, 4
drag-and-drop #i/i{, 179
DSU pattern, 119
DSU %%, 113, 115
duplicate, 104

Einstein, Albert, 33
elif keyword elif X5, 39
ellipses A%, 20
else keyword else K5, 39
email i1k, 108
embedded object HXEX R, 158
embeded object, 140

copying, 141
embededed object BEXTS, 143
emotional debugging 1§45, 6
encapsulation %, 63
encryption %, 103
Entry widget fii ATE, 174
enumerate FK#Y, 111
epsilon , 63
error

runtime, 42, 44

runtime 1%

iZATHY, 3
semantic 1%
HX, 3
error message BiRfER, 3,6
eval function eval PK%Y, 65
event, 181
event handler 403, 178
event loop FHHEF, 171, 181
Event object, 178
event string FFFFFH, 178
event-driven programming, 181
event-driven programming = {4 4% 5 4 1%,
180
event-driven programming i [B] 4% 5/ 4 1%,
172

exception
AttributeError, 142
KeyError, 96
NameError, 23
OverflowError, 44
RuntimeError, 42
SyntaxError, 19
TypeError, 100, 153
UnboundLocalError, 102
ValueError, 43, 98
exception 7, 3,7
exists BR%Y, 129
experimental debugging SEH MR, 3
experimental debugging L4 M, 124
expression
boolean, 37, 44
extend J7V£, 86

False special value False $F7K{H, 38
Fermat's Last Theorem 7% & & )5 €3, 45
fibonacci function fibonacci ERI%Y, 100
file object LN 5, 77
file object X, 81
find K%L, 70
flag FRic, 101, 104
float function float K%Y, 17
floating-point ¥ 4., 63
floor division HuiR P, 44
flow of execution FATI, 26, 60, 180
flow of execution HUT{ j, 21
for IR, 30
formal language IEFIE S, 4,7
for JEEF, 68, 85, 111
frabjous, 51
frame, 101
Frame widget, 176
frame [, 42
frame HE&], 26
frame HEZE, 23
Free Document License, GNU, vi
Free Documentation License, GNU, v
frequency

word, 125

word #.17, 117
frequency #Z, 97
fruitful fuention 455 K%L, 26
fruitful function ./ FRL I REL, 24
fucntion

choice, 118
fuention syntax EREIEE, 152
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function update 5§, 102
deepcopy, 142 global variable 452 &, 101, 104
dict, 95 GNU Free Document License, vi
eval, 65 GNU Free Documentation License, v
fibonacci, 100 graphical user interface FIEHF#:0, 171
float PR%{ grid [AH%, 27
float, 17 GUI, 171
getattr, 158 Gui module, 171
hasattr, 157 gunzip (Unix fif %), 133
int PREY
int, 17 Hand 2§, 166
isinstance, 156 hasattr function hasattr BR%, 157
len, 26, 96 hash function (%1 P& %%, 100, 104
log PR%L hashable 7] #(7|#, 100
log, 18 hashable #(%1|{#&, 104
open, 77, 78 hashtable 551, 96
randint, 118 hashtable §(513%, 104
random, 118 header K%k, 25
raw_input, 43 header 3k, 19
recursive, 41 Hello, World, 5

sqrt %L
sqrt, 18
str BREL
str, 18
type, 142
function argument £ S, 21
function call pRECRAH, 17, 26
function definition EEE X, 19, 20, 25
function frame %A, 42
function frame FREE, 23
function frame FREHER, 26, 101
function object %X, 20, 25, 26
function parameter FK£UEZ, 21
function BE%g, 19, 25, 151
function, fruitful, 24
function, math K%L, %2, 18
function, reason for, 25
function, trigonometric K%L, =f, 18
function, void, 24

gamma K%L, 54

GCD (BAALED 57
generalization, 79

geometry manager, 181

geometry manager JL{A &S, 177
get method get J71%, 97

getattr function getattr KN%%, 158
getewd B%L, 129

global statement 42 JR)iE ], 102
global variable

help utility #B) T &, 8
hexadecimal 17533, 138

histogram

random choice, 118, 121
word frequencies, 118

histogram 57 ], 97

Holems, Sherlock, 4

homophone [F] &, 105
HTMLParser module, 182
hyperlink IR, 182

if statement if 154], 38

Image module, 181

image viewer EGZEE 4, 181
IMDb  (M4&RLFEIRZE) |, 135
immutability A28, 100
implementation £, 97, 104, 123
import statement import i fJ, 26

import 5], 133

in operator in iIZEfF, 96

increment, 64, 147
increment ¥ &, 60
increment ¥4 &, 153

indentation #g&i#, 19, 152

index

looping with, 80

index &5/, 95

infinite loop TCFRTEER, 61, 64, 171
infinite recursion J5% 1% 4, 42, 45

init method init 5%, 157
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init method #JA /7 1%, 154 Label widget, 172
initialization language
variable, 64 formal IS
initialization (before update) (B #THI) %/ 1Ex, 4
f1t, 60 natural 155
init 777%, 162, 164, 166 HIX, 4
instance safe 1B S
as argument, 138 4,3
as return value, 140 len function len K%Y, 96
instance attribute SX5 &4, 138, 143 len BR%Y, 67
instance 3E1§1, 138, 143 letter rotation , 105
instantiation £ {t, 138 Linux, 4
int function int K%, 17 lipogram J#14, 78
integer list
long 1, 103 BR%Y, 88
interactive mode ¢ HA& =, 7, 24 literalness TC{&iMHf4:, 5
interpret, 1 local variable FiZF &, 22, 26
invariant N2 &, 180 log function log K%Y, 18
invert dictionary X584, 99 logarithm %1%%, 125
in iIZHAF, 72, 84 logical operator & iz HAF, 37, 38
is operator is IZHAT, 141 long integer K##4], 103
isinstance function isinstance K%Y, 156 lookup %], 104
isinstance PR%Y, 54 lookup,dictionary & if], F#,98
is I HAT, 89 loop
item event, 171
Canvas, 173, 181 infinite, 61, 171
dictionary FH, 104 while, 60
items /71, 111 loop 1&¥, 61
iteration 51X, 60, 64 looping
iteration %3S, 59 with dictionaries, 97
with indices, 80
join Ji 1%, 89, 164 Is (Unix f74), 132
Kangaroo class Kangaroo 3, 158 mapping BRE, 122
Kevin Bacon Game, 135 Markov analysis 5 /R A] K431, 122
key X, 95 mash-up iR &, 123
key B, 104 math function £ K%Y, 18
key-value pair K —{EX}, 95 max K%L, 109, 110
key-value pair ##{EXI, 104 McCloskey, Robert, 68
keyboard input S &5 A\, 43 MD5 5%, 135
KeyError, 96 membership
keys method keys /71%, 98 dictionary, 96
keyword set, 96
def KHEF memo 55K, 101, 104
def, 19 Menubutton widget 3¢ %5, 177
elif, 39 metaphor, method invocation [, J7i%d
else, 39 H, 152
keyword argument, 181 method
keyword argument K 24§, 172 _str__, 154

koch curve 1 ZE ff14%, 46 add, 155
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config, 173

get, 97

init, 154

keys, 98

radd, 156

setdefault, 100

strip, 77, 117

translate, 117

values, 96
method syntax /7 &%, 152
method J77%, 151, 158
method, bound, 176
methods

readline, 77
min K%Y, 109, 110
modue

copy, 141
module

Gui, 171

HTMLParser, 182

Image, 181

pprint, 104

profile, 124

random, 118

string, 117

urlib, 182

Visual, 159

vpython, 159

World, 143
module object FEHRXT 5, 18
module &1, 18, 26
modulus operator I#(EFF, 37
modulus operator 2 H 1T, 44
Monty Python and the Holy Grail, 146
MP3, 135
mro /7%, 168
mutability F]7Z%, 102, 140
mutable object, as default value, 158
mutiple assignement % E{(H, 64
mutiple assignment £ HEi{{H, 59, 102

NamekError, 23

natural language BAIEE, 4,7
nested conditional #x & $AH1ER], 45
nested conditional #xE K &A1EA], 40
newline #17, 43, 59

Newton's method 2Pl /%, 62

None special value None Ff71H, 24
None FF5%(E, 48, 55

not operator not iZH4F, 38

number ¥, random K&, 117

object

Callable, 177

Canvas, 143

class, 137

copying, 141

embedded, 143, 158

embeded, 140

Event, 178

file, 77, 81

function, 26

function X%

BRIL, 20

mutable, 140

printing, 152
object code HHRtHH, 7
object diagram X 5t &, 138, 139, 141, 143
object S5, 137
object-oriented language [ [MJ¥ RiEF, 158
object-oriented programming T [A] ¥ 5 4

2,151, 158

odometer BFEF, 82
oepn function open K%L, 77
open function open K%Y, 78
open K%{, 127,131
open &, 130
operator

and, 38

in, 96

is, 141

logical, 37, 38

modulus, 44

modulus #/ERF

1%, 37

not, 38

or, 38

overloading, 158

relational, 38
operator overloading iZ HFF E#;, 155
option, 172
option 7%, 181
optional argument, 99
optional parameter A 22234, 120
optional parameter 7] 17t#EZ4], 154
or operator or iZHAF, 38
os T3k, 129
other (parameter name), 153
OverflowError, 44
overloading E#, 158
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override 78 &, 120, 125, 154

packing widgets , 181
packing widgets f3E1% {7+, 176
palindrome [E]3Z, 80, 82
parameter

optional, 154

optional AJ 3%, 120

self, 152
parameter JEZ, 21, 23, 25
Parentheses

parameters in, 22
parentheses

empty /NMES

=5, 19
matching 55
ILAC, 3

parameters in, 21
parenthess

argument in, 17
parse FIIEST, 4,7
pass statement, 39
patameter

other, 153
pattern

DsU, 119

search, 78, 98
pdb (Python i2%) , 186
PEMDAS, 13
pi, 18, 65
pickle #8k, 127, 131
pickling, 131
pie, 36
PIL (Python Imaging Library), 181
pixel coordinate B E PR, 179
plain text #i3 7K, 182
plain text ZE 3 AR, 77, 117
poetry #F K, 5
point ,mathematical M, B2, 137
Point class Point 2§, 137, 154
polymorphism £ 7, 157, 158
popen PR, 132
pop Jii%, 88,165
pprint module pprint R, 104
prefix Fii%%, 122
pretty print f5 7 H%i H, 104
print statement print 547, 5, 7
print statement print # ], 155
print 5], 186

problem recognition [A[#iR%7, 79, 81

profile module profile &R, 124
program testing £ /7 /i, 81
program 27, 7

Project Gutenberg, 117

prompt R, 43

prompt #&7R=1FF, 7

prose B, 5

pseudorandom AL, 117
pseudorandom AFEHL, 125
Puzzler ¥R, 82

Puzzler ¥, 82, 105

Python 3.0, 5, 12, 43, 103, 110
Python Imaging Library(PIL), 181
python.org, 7

Python #if{# (pdb) , 186

quotation mark 5|5, 5

radd method radd 7%, 156

radian JIJF, 18

raise statement 5| & 7%, 98

raise #&H], 149

Ramanujan, Srinivasa, 65

randint function randint K%Y, 118

randint K%Y, 94

random function random PR%{, 118

random module random &1, 118

random number FENEEE, 117

random text, 122

random walk programming & J# filf 7¥. % F
YmitE, 125

random ER#(, 113

random &, 94, 113, 165

raw_input function raw_input RN, 43

readline /772, 132

read J77%, 132

Rectangle class Rectangle 2, 139

recursion

base case, 42
infinite, 42

recursion 3%, 40, 41, 45

redline method readline 75 1%, 77

reducible world 7] ¥,/ B A, 105

redundancy TURME, 5

relational operator X RiZHAF, 38

reload pRZ%Y, 134, 184

remove J77%, 88

replace method replace ik, 117

representation 3%, 137, 139

repr BR%Y, 134
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return statement return 154J, 41 None, 24
return value 1R [F{H, 17, 26, 140 split /7%, 89,108
return i51), 188 sqrt function sqrt BR%L, 18
reverse lookup ,dictionary Hiff|#if], ", square root, 62
104 squiggly bracket K%, 95
reverse lookup,dictionary Hi{#| & 1), 8, stack diagram HEt&[, 26, 42
98 stack diagram #EtE R & &, 23

reversed %], 114 stack diagrams HEM R E K], 23
rotation state diagram, 59

letters, 105 state diagram PRAE, 100, 138, 139
RSA algorithm RSA H.iZ%, 103 state diagrm IRAE], 141
running pace HIFHE, 8 statement
runtime error IZ1THE51R, 3, 42, 44 assignment, 59
RuntimeError, 42 break, 61

conditional, 38, 45

safe language #2155, 3 global 4:J7), 102
sanity check I, 104 if, 38
scaffolding 1 F-2%, 104 import, 26
script mode A, 7, 24 pass, 39
script 17, 7 print, 155
search, 98 print )
search pattern &%=, 78 ¥TENL, 5,7
self (parameter name), 152 raise, 98
semantics error & X 5515 13%, 7 return, 41
semantics errors & X 1%, 3 while, 60
semantics & ¥, 3,7, 151 statment
sequence compound, 39

coordinate, 174 str function str FK%Y, 18
set membership, 96 _str__Ji1%, 154
set &, 121 _str__ J7V%, 164
setdefault method setdefault 75 72%, 100 string module string &3k, 117
shallow copy, 143 string representation, 154
shallow copy %%, 142 strip method strip J71%, 77, 117
shell, 132 structshape &8, 114
shelve B3k 132, 135 structure 4514, 4
shuffle K%L, 165 subject F1%, 152, 158, 176
SimpleTurtleWorld class, 176 subtraction
sine function sin FF%, 18 dictionary, 121
singleton , 99 with borrowing, 63
singleton JH71%, 104 suffix 54, 122
slice sum ER%L, 110

update, 86 SVG, 182
sorted BA%L, 114 Swampy, 29, 77, 143,171
sort /7%, 86,92, 112, 165 syntax, 183
specail value syntax error, 7

True, 38 syntax &%, 3,7, 151
special case F55A1E {1, 81 SyntaxErrot 1A%, 1
special case FFiRfE T, 81
special value testing

False, 38 and absence of bugs, 81
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is hard, 81
text
plain, 77, 182
plain 584, 117
random, 122
Text widget X RZS[H], 174
Time 3, 145
Tkinter, 171
token triC, 4, 7
traceback, 26
traceback [E3#, 99
traceback FREF, 42, 43
traceback B F, 24
translate method translate 777%, 117
traversal, 119
dictionary, 158
traversal ##/77, 79, 97
triangle =, 45
trigonometric function = i FK%4Y, 18
True special value True ¥75%(H, 38
try ¥, 130
tuple
as key in dictionary, 123
tuple KK%%, 107
Turing, Alan, 51
TurtleWorld, 29, 46, 170
type
bool, 38
dict, 95
long 1%, 103
set ££4, 121
user-defined, 137
type conversion FAEEHE 17
type function type ER%§, 142

type-based dispatch #= T KA K [, 157,

158
type-based dispathch 2T K1
TypeError, 100, 153
typographical error EN 5%, 124

UML, 167
UnboundLocalError, 102
Unix 4
gunzip, 133
Is, 132
update
coordinate, 179
global variable 42 /R &, 102
histogram, 119
slice, 86

update 5T, 60, 62, 64

update /7%, 111

URL, 135, 182

urllib module, 182

urllib &, 135

use before def & X Hif#HH, 21
user-defined type HE XA 137

value

default 4, 120
value XHEF1H, 104
ValueError, 98
ValueError , 43
values method values /7%, 96
variabl

global 4:J7;, 101
variable

local 28 &

Jaig, 22

updating, 60
vector graphics K& ], 182
Visual module, 159
void function void K%Y, 24
void function 5 TC K%Y, 26
vpython module, 159

while loop while {E¥F, 60
whitespace Z5H%, 44, 78
whitespace & H, 25
widget, 181

Button, 172

Canvas, 173

Entry, 174

Frame, 176

Label, 172

Menubutton, 177

Text, 174
widget %1, 171
widget,packing, 176
word frequency HIAST%Y, 125
word frequency HIASIE, 117
word,reducible #.17, F[{L{E, 105
World module World 5, 143
worst bug

ever, 182
worst bug FHIEEER bug, 158

Zipf's law, 125
zip BK%L, 110
A dict —[FIf# A, 111
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—E5IHF/HE, 35
TRILFFF, 11
THEERRE, 12, 16
TH5, 67,73, 74, 83,93, 186
M0 FF1R, 84
MNEIFR, 67
PIF, 69, 85
182X, 85
%L, 68
TFREEIR, 68, 73, 84, 186
ANHE[EE, 70, 74
ANAEAR, 91,113
ANA AR, 107
MBI R, 94
A28 &, 47, 55, 188
BEFTFL, 36
THHIEE, 04
T HIES, 2,12
THRE, 14
THEEL, 108
54, 16, 188
PSR HIN, 13, 16
FI#1E, 12
RIES, 1
BOHKER, 53
BRI, 147, 149

TEALEE, 148
B0, %, 148
18, 89,90
Jr4H, 109
{EEER, 108
JCE, 83,93
JLEMER, 88
Jt4H, 107, 109, 113, 115
VE R FE R, 112
P1A, 108
H—, 107
EHESH, 112
Hg, 112, 164
T AE, 108
JCEANRAE, 109, 110, 115
Seis&tE, 35, 55, 94, 168
J\GFHI, 11
7Nt 147
KARIZHERK, 163
FHEF, 11,15, 183
KT S5H, 32,35,113
B5,183
PRIEL

ack, 56
cmp, 164
enumerate, 111
exists, 129
find, 70
getcwd, 129
isinstance, 54
len, 67
list, 88
max, 109, 110
min, 109, 110
open, 127,130, 131
popen, 132
randint, 94
random, 113
reload, 134, 184
repr, 134
reversed, 114
shuffle, 165
sorted, 114
sum, 110
tuple, 107
zip, 110
[, 31
Zi, 31
TR, 49
ik, 31
LN, 53
iR, 48
LENHE, 48
Firsfe, 51
HEE G, 50
BREEU AR, 147
BREL SR A KA, 149
PRE A
1B, 147
4li, 146
R, JTAIENIRIEE, 109
IR, 89
SrEIFE, 93
Yk, 74
JC4H, 108
5%, 85
51, 69, 86
FRFE, 69
YIAZ284F, 69, 75, 85,92, 108
515, 83, 88,93, 113
T, 84
TERNZHL, 91
TTE, 83
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JLEA R, 110
Yk, 85
B, 86
TS, 164
£, 83,85
%51, 84
#1E, 85
Tk, 86
P, 88
%5, 83
E¥%, 85,91, 94
/7, 85,93
HH,85
B, 19
MER, ZIERFFITE, 88
#4, 89,90, 93
B LB, 93
%, 161
HERR, 167,169
H—, 107
BIASIT, 133
BUE, AI4E/NEY, 116
[E 45
XA, 133
JRAYFI#N T, 145, 147, 149
Z5Y, 91
KT, 32,35,113
F3%, 91
25 KIT4H, 109
Ali%, 71, 89
L, 109
ZHEUAT, 109
FERANT, 94
258, 9,10, 15
IGET, 47, 55, 188
BRSHOTH, 109
A4z, 70
ATET AR, 2
Mz, 86,90, 113
AR, 84, 107
AT4E/ N B, 116
%S5, 71, 89
Z TR, 186
Ja R4, 35, 55, 168
IR, 135
M 3%, 112
ME—, 94
[B]3C, 56, 75, 94
| A, 115,132
[E]3, 186

W2, 145, 163
%, 91

IR, 74, 84,90, 112, 145, 163

%, 167, 169
FRERES, 51
B R 18, 51
BES

R, 10
5] R £k, 31
HhE 4, 55, 183
HEN(E, 87,93
=Kiil

PIA, 69, 86
24,50
£, 168

28 (FEEREH) 168,169

Z17,184
AT, 35
LN %L, 31

KNG, FEL, 15
KB IREFIER, 187

SLER, 183

F K, 166, 169

FH# 111,186
wa1L, 111
w7, 111

FHTE

anydbm &5, 131

FHE, 36
FHE, 68
FHRHE, 115
F1F, 67
FHFER,9,15,88,113
=#5|H,35
ANHE[EZ, 70
YA, 69
%17, 35
#1E, 13
ik, 71
Hz, 72
L3R, 164
%5, 89
FRFERTIE, 75
FREERA, 9
FREBEFR, 134
FE0
Z17,184
FIFIEEE, 76
SFIF NI, 54, 55, 73
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TE TFx, 85
TEER, 51 KTFERFE, 70
I, 116 #E, 164
S5, 29, 35 TR, 185
S, 162, 169 21, 185
X5, 70, 74, 89, 90, 93 i[5, 68
T 133 TEEAFIICEL, 70
X5 &, 145, 163 TEEAE X, 51
SA¥EL, 29 DH IR, 187
4%, 31, 35, 50, 71, 166
BT*R, 167,169 1552, 188
JE A A
524, 162, 169 WA R, 94
2,162,169 THEHIEER, 94
JETEEE R, 186 5%, 84
REY%, 83, 85,93 ¥, 161, 169
TAEESE, 129 T, 3,36
/R AL, 50, 145 HITIRAE, 53, 55, 168, 186
MIRIZEFF, 72 FEE
wE G B, 188 JCANI T, 107
i, 52 JEEIE e, 13
51, 67,74, 83, 88,107, 113 LRTE, 166
VA zs, 71
JRZAFIRN T, 145 E52HAT, 67, 83,108
FF &4, 35 $£01,135
JRZSFIFN T, 147 PEFERE, 115
A, 48,183 FFAME, 127,134
HEMZL, 34 FEiL, 185
BRI, 147 7K, 134
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