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Python 2 72

Pythone—i1# £ 5%, DWEBERKNKEES. CEEAaMNaSaBELE LG L mANMN
ERt RBIEFIE, Pythontt B2 E M5 & £ BURHEBRMENM R, BEEFS 5
REWTEEN A hERHANIRR 5 BEFFF 4 B9IE8EE,

MPythonRighttp://www.python.org/ AT LA%R % k BSFATE EEFLARNRER A= Z #HIF 8
Pythonf# s 25f1I 2, FETLUIERMS 2. 2Nt S8 4L RENE=A
Python #&3x. 2. TEUKMIINSHEA % 6 S 4 E,

Pythonf## 83 ATLAMCEC++ (XNAITMCHAAKHEMZSE) xR BMKRE £ e
Wy R, Pythonti@ &4 Al EH 2 REFN—My RiZE.

AHWRIEERMEEN L Pythoniz § REKRMERB SXMINEE., F B MPythonfi#g sk
MEF i REER), BMERGIERME I, PAUARBREDLTUE S HE,

st FrnAExt RIERB3L88, 5B | Pythontt i &, Pythoniz 5% ¢ T Python;z E & IE
XWE L, BHECKCHMY R, % Wiz EBAEAPythonfis2:5Python/C APIZZEF
fite BEILAHREMN 2 T Python ,

AYEIRLREEFREE M2, EEE—1EANEYE. BR, EN8T#%
Pythons @S ERHNR R, FaR— M RENEZENAOKRMNASE. 2TEerE, RE8es
1 33 M4 BPythonMAR 3 M2, HAULUELFES M T BRPythontr /& RiEHRBI &
Python & 13,

W ERBERHIE— T,
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1. ARIRNE O

MRREAFBENMRS THE, KKIRLARE —LEEFLEAHNITHES. HI0, RATEE
FENRENX ARG HTERME 5, JUE WA ANESBHERI—HRAX
. HFRERE—NNIBELEEE, H— 1D+ THGUI L REFH— £ BIH X,

MREB—DF LHKBGF L AR, EEIgEmER/LNC/IC++/Javak, B MBENRE/
YR MRIEF R KE, A RETXERERBNXEN, AELARENRNKNLE
BREZHMIE, HBFERET - 2R, cHUER—Ty BizS, BRAEAENRA
BF&it5s— 1 TEBHHES,

PythoniE Z X # # R4 &85 5.

{RAT LA A H A —LE5{F % B —Unix shellfi A5 Windows#it » B4, {HEshelfl AR EEFH
HXHEHBRXAEBIE, FEERTFGUIERARFSHFER. RaUE—/C/C++/JavatiZfF,
BREEEFHNE NIRRT R KEMF £ ot H. PythonBEH £ 5H, TRHTF
Windows. Mac OS XHUnixi&{F%s%, FRFHBBNIEERMTERIE.

PythonfE R % %, BER—1TMEEM%IEES, shell AR L IBXH 1 FRENERF
REEZM L IR, »—HMHE, PythonkiRMMILCEZHZ 24, #EB, fx—FEx
ZE, CENENSASIE XL, IR ENRANTHR, FyHEBEN—MKRREIE xR,
Pythontb Awk&E EPerliZE R FRE B AR 7 4, MEBEPythonFREFF/EDMABLEZS
— B 5.

Pythonft i+ RN EF IR N T U R EPythonEFHEE AR, ERBEARENF
HERRS, (RA LU H B IREORFNE S — SEF 4 F 3 PythonmiZHIRAl, X &R R4
HAXMHIO, R4AM. ERFNEER AW REEOD, HlA0Tk

Python2— 1Mz S, RAAREH3MNEE, SUUYEAFRERF L PN KE
o PythonfZ@asml AR EMFEA, X{HEEX%PythonizENRME. wERREMEFK
EEEALHVEFEFLPNXINEIFERS. cBR— N AENEETESR.

PythonfEf2F s B RCKEED R A F ik, pEMPythonfZF@ELLFMHC, C++5Javaiz
FRER%Z, RREL:

o SHEIELBAFEELNEDPRRLE £HREF ;
o EAINAREIT K, MABRTHRMLERNIES ;
o E% EXSHNFPRAZLERN,

PythonZ A4 RHY : MIRIRFLEIAACHE, BL/RREZRIMN— TN ERNZE A E]
fRds, Boh TURRNBEEMRITREIIRE, EoH THPythoniEF5RE Z#Hl
A E NRFEERLERHNET E) #iEEk, —BIRENSX, (RAUEPythonf##2s
HEICHRENEREFP, HEEHFERIEFNY BRHABRITIES,



R{E 3 —A, Pythoniz EB&F ¥ B FBBCH“Monty Python’s Flying Circus” ¥ B, SI€1T3
ME*x, TEXHFE]AMonty PythonkE B A AT LA, FEER |

BERMIE(RAED A PythonBE 2 %, MRM—ERBEMitmARE. F3I—i12ERFN
HEMRERTE, AUEHFIRD 0 ERAPythonf8R24 5,

AET—F9, FNEEEPythonfgRRE. X2REEN—HFR, BeBEPTREE
HBIBF

FHRENHEREDE L £FI7T2Python;z EMERIIZMRFE, Mg £HRx X, 2K
EE BT, RERRHENER:R, KREHFESAER, WEREHABELH L,



2. Python f##:25

2.1 B RfEREES

ERTAMNES £, Pythonf#s 2358 B R /usr/local/bin/python ; i 5 /usr/local/bin AT & H
Unix shel#3RE81E, LUMEFHLLET fEshellh s At S

python

RKEHE. BTHERBRNEBENE ZR—NRE%H, HehHtETEEN ; & 5EARH
Python%+ R R LB 7 5%, (B8N, /usr/local/pythonE % H—1NE LIAE, )

FEWindows#l85 £, PythonByZiE @ E MAEC:\Python27, YRR LRz (TRERFN #1T
B, {RAILE—1DOSEOMMNIRTA M ALUTHSRIBXNE ZRMEIEZRH :

set path=%path%;C:\python27

FIRTE T2 A LERERT (Unix EEControl-D. Windows_tZControl-Z) &% Hf#x2%
DOBHR AR, MRETLEEE T, ETLLBit AT BHEASSS : quit().

fRABRIITHEBINEBETFTRBE &, EUnixt, TER#HTEN, MaRTRES M
GNU readline £ I #, BRI T BifmNRBERNREMpRie 8. REREZHE®
S1THBHORROA RN 52 R E— N PythoniR "A&F42 AControl-P, IRE % Hi#gs
=, MBRSTHE ; HSHM LB Anafln RSN EXRELNN T, R
LEERE, HELTP, NDITHEARTA ; R Rees EABRE L RREFITHNE
o

R 23 A LR Unix shell : 2558 Aot (A AR — Mty ik S1EAEH A, EREMEEF i
176090 BRANXUGRSEIXHFEA 7 ERANRR, BREIFITEXXHHRREIE,

5B Fh g 2 R 209 A R 2python-ccommand[arg]..., B&i#fTcommandHByiz4, ®£F
shellfy-ct 5, B APythoniz B2 E a2 EEKEMshel FFFRF, BEEVIELE
commandi{7E £5| 5 &,

A Py thontsisa th 2 T M ATHIBIA, ix L6483 T LU R python-mmodulefarg]... B8 F, ix
ATER ST 0 ASZEMEE B M ITmoduletI T 1 2 — #6,

B ER—NHASE, B EziTzHACE# ARXEBRRIEFEER, XLBSERA
BUTE NN £ -i3% 55 52 3o

211. S8 &3



ARARRN, HARLHMEMSEEE BN — D FRIBINRH B A 4 sysiE s hiargy
2, {RALUBimportsysiy o] lbFI5R, FIRMKERED R ; MR EEF L HMATSE,
sys.argv[0]@—NEFFFHR, LEH-ccommandst, sys.argv[0]#i2 B #'-c', HEF-
mmodule&t, sys.argv[0]#i% E A I8 EE RN L2, -ccommands-mmodulelZEM & R AR
FEPythonfi# #2238 1 M L IBHLHIAENT, TR #E(RIF/Esys.argvrh, e DR {FEA,

21.2. XHER

L m Mty B, BilBaRERERA T, IMEXTERRUERTIFRTTI—1 6%
T, ERTFFREHZAARTS (>>)  dTFLITHRASKUMETRFRT, BMAH=ZTR
(..) o ERE—NMRTHLH], BESSITHEH-—RKDERFAEHRASHRRAE !

python

Python 2.7 (#1, Feb 28 2010, 00:02:06)

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

MAZTEMREERELT. FA—THIF, BEXNGER

>>> the_world_is_flat = 1
>>> if the_world_is_flat:
print "Be careful not to fall off!"

Be careful not to fall off!

2.2. R RHERE

2.2.1. 2 432

#ig kg e, AR ERIEARREER. AREEREXT, BRROEERT

s YARE—IXG, CITHHEARIRMGEE, ABUESRHRAERE, (Hiyiza
Fiexcept FAREMNREARAEZX AENGZ) . ALEL2ENGHNFHSEIESITRAEY ;
RBEHTABA—BMELBERTHARAERIESH. B EEEEARELZR 5
TR TRIE @M T A s .

EXRTHAHMBTRHTEi#H APERFGEE # Control-CEXDEL) AT LEUE# A, FiRER FIRR
B, 1S T2 APMRIS3E] % Keyboardinterrupt® &, BRI LKy B85,

2.2.2. T3 THIPythonfil A&

1£ £ BSDRUnixX%4 £, ATLUGPythonBlA T BRI B ITHY, FhikshellliA—4, @it
BE—1T



#! /usr/bin/env python

(REME#IRTEA P HIPATHR) EHIANFFIEFH B2 XTI ITHER, #lbhieXExTT
AN FER, E—EFEE5LE, B—TRAU—DPUNxREIIITERAT (\n') %R, THER
WindowsHIT£RAF (\n\n') . FE, FR#EPythond ATFiIE— N iER,

it chmod @ Al LA FBIA AT 1 A THUR XS4 R -

$ chmod +x myscript.py

EWindowsX%k 4 L, EE"THITENX"HHEE, PythonREEFRE & .pyXHS
python.exex 5%, M PythonSXERLUHAN AR 21T, ¥ BEAEITLUR pyw, EXFHIE
AT, BREHANZEHESEORRBERT,

2.2.3. RREFBI% 5

FEPythonR& XX AT LAE A IEASCIL 8, RIFHNAEEEAITHEEBEN—TRFRIER
ke SURXHERI 575

# -*- coding: encoding -*-

Wit tbAERR, R4 HIRTE FRIS4EA 4 BHencoding4 #5, FEALIEERERHH %S
AR % BB UnicodeZ TR FHEE, fEPythonESEFMBcodecs/NF d, ATLUREIFREH
BEMI4m A A IR,

N, EEBEAGEMITE B FSH Unicode =, AILUEAISO-8859-15 455, HERIT
FSHEA164 . LERIARG, LLISO-8859-15 445, {R1FaIFFTEIAY{E 8364 (Unicode X3
REEHRTHS) , AEERH

# -*- coding: 1s0-8859-15 -*-

currency = u"€"
print ord(currency)

INRAR 45 38 SR X FFRF A % BUTF-8F i F 4r o (R UHMMBOM) FIUTF-8R8 XHISC 4, {RAT
PUFER X MINREMA A4 a5, IDLEMIR % & T Options/General/Default Source
Encoding/UTF-8 th X2 #5thIhEE, FR, XMirieAEEIHMPython fRAH (22 RER) 2
TEER 5B, EHBABEHREES LE# (REUNXRLLER) THIRIERZ R .



Wit {FH UTF-8 47 (XX EBOMARKERHEAFRAR) , #HRLEARXSHEENFRA
DEFHEFEAEMNERPRNER, TR THRERIEASCH FRHEFAXFN, BELEH
ETFTERERR, BRmBRUFNRZXER UTF-8 %4, FEEUAERAZRHRXXHH
T8 F R F

2.2.4. XEX B #H X

LIELUR B AR EAPythonst, LR EEREHE HT— SRS T RBIEETHE.
RA LB i BEFIE T BPYTHONSTARTUP A 8 &1RM & # S S MIXHENE T, X £ LF
Unix shell®.profileZh 8,

BIMXEREEXERS M LE, % Python MRS IS AainE, HU/devitty £
S HRRERT AR (REXMARBREEXREAR) . EMXERGSEAERY
BREEFRIT, FAUAERERXRiEH, HTELSE| AN —tDa IR 223 R ZRRE i
FA, Bix AL X BB sys.ps1Fsys.ps2 BIIR R,

MREEEMEEIE FixIEmNN 65X, RAILELRB B & XHRFERxER S
ifos.path.isfile('.pythonrc.py'):execfile('.pythonrc.py'). SARIREEIEARFER & 5 X4, &
FBIEHATRRBE :

import os

filename = os.environ.get('PYTHONSTARTUP')

if filename and os.path.isfile(filename):
execfile(filename)

2.2.5. BE L&k

Pythoni2 it 7 @ M4 FEEFIILE : sitecustomizeFlusercustomize, B & BT TIE, R
BAESEHRERIA #site-packagesB %. & #PythonFiz 1T FEAIK 3 :

>>> import site
>>> site.getusersitepackages()
'/home/user/.local/lib/python2.7/site-packages'

AIEMRATLUIELL B % F 6184 A usercustomize.pyfISc i, FILEIREEM 4 MR E@,
e A= T PythoniAa B, MRIEE s A-sk ARXRZEAEH F A

sitecustomize I TEA XA, BEE R+ EVMELR i I£2Fsite-packages B & # 4l
2, F1fusercustomizeZ B % A, BZifm{E RS | sitefZHIHE,

fE

| [1] | GNU Readiine & 80— il T8 $ MERR % 2o | [-rorrlrd|



3. Python & 7t

LTFEIREIH, A Ed 2EFRRETMA (>>f.) XD IREFEES w6, K
DAERTHEAE, M ARTHEENAMAERS ; REURTRAIT LHITEMEAHR0M
o ERTOPEAMBRTIHEREMR—EEZEREMNLE—1NZT; FATHER—INZT6®

PAN
Mo

FFEMFNREZTA, EEEREARNTHARTAE, #%AEH, PythonhEEALUGR
FR#FE, BEERFNTR. TETUMTEFG, BIUREZASINAZE, BFEE
SEFHEFHEP., FHEFEEPIHFRRERTH. BATERZY THRERSHE
FAEWPythonf a2, FTUABARAIBEHERT LB E i1,

BN -

# this is the first comment
spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1. APython{F % i+ &35

IEFHA 2R — 4 £MPythonte S, B HERBAEEFIIRTFT >>>, (RZAEER
Ao )

3.11. #=F

BASEEL— 1 H LM ES  MEMATHA— I RE R, SHEOEER, Rihis
SEREM : 2B - H/MAERNETABSEE—# (FlfPascalsic) ; EE(()E
USRS, BN -

>>> 2 + 2

4

>>> 50 - 5%6

20

>>> (50 - 5.0%6) / 4
5.0

>>> 8 / 5.0

1.6

BE(H1902,4,20)09 £ B Zint, FB/NEERD BT (FI405.0, 1.6)80 £ B Zfloat, EARZIZRY
FEEHIENZBIEZXRTHF L ENRA,



FRIE()IREIR % BIBUR F SRR, IR A MEERERRint, FRAAoorkiE (floor
division)FiREl—int, 1R A MRIERPE -1 Efloat, FEAFEMREFIRDO—
Miloat, & IRM//i2 ERFF Ffloor division MTT SRR EM 4 £ B, REFTLIA%IEER T
= .

>>> 17 / 3 # int / int -> int

5

>>> 17 / 3.0 # int / float -> float

5.666666666666667

>>> 17 // 3.0 # explicit floor division discards the fractional part
5.0

>>> 17 % 3 # the % operator returns the remainder of the division

2

>>> 5 * 3 + 2 # result * divisor + remainder

17

it Python, ®AILUMER iz BRI+ ERTA[] :

>>> 5 ** 2 # 5 squared

25

>>> 2 ** 7 # 2 to the power of 7
128

EF5S (=) AFLTERE. BREXE, BT T RARFZATASEEALERE R

>>> width = 20

>>> height = 5*9
>>> width * height
900

MRTEXFTEL (W) , ERN RN

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

Pythonh BEXZFZEREY ; BEMZRHBHVEGHED, BHSIWHE LA ZFRE

>>> 3 * 3,75 / 1.5
7.5

>>> 7.0 / 2

35



ARBERAT, RE—RRAANARRALTE . IEREEPython S MK+ BaHRERH
ok, ATLATERI#1TE46+ 8, B0 :

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price + _
113.0625

>>> round(_, 2)
113.06

AraizRE N T8RN Rz, TEXAELERME — MRREH—MRINERBHER
T8, FEARHRTRELT ENEABRR.

BR T int#0float, PythonzZirHEHF £ 8, fHlaNDecimalandFraction, Pythonit REXZ#F
53, FRARRKIFIRTERES (Hlwn3+5) .

3.1.2. &R

FBRT 844, Python i efLUREFRTE, ATLUR/LMAERRR, SN UAE5]S(... )N
BI=(".."EEE, MRB—H02), \FLIAXE LS,

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '"Yes," he said.'
'"Yes," he said.'

>>> "\"Yes,\" he said."
'"Yes," he said.'

>>> '"Isn\'t," she said.'
'"Isn\'t," she said.'

AXREAEESRT, MENFREIALISEIER, FRFRFARMIE L, 2RATEN
MABLERKR—#, BERANFREEEFN, NMRFHEHRE L5 SMEENSS,
MANEIS5IM, SnAE5IS5/A.



>>> '""Isn\'t," she said.'

'"Isn\'t," she said.'

>>> print '"Isn\'t," she said.'

"Isn't," she said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

>>> print s # with print, \n produces a new line

First line.

Second line.

WRIREITE % B \WERFRLUERRER, RIUERRIRFERER, AE2ES—15IS8@E
mE—"r:

>>> print 'C:\some\name' # here \n means newline!
C:\some

ame

>>> print r'C:\some\name' # note the r before the quote
C:\some\name

FREAUBEZIT. —MAERFER=SIS " ""HE"..", TRELATHFEEHSIEF
freap, [BERAUETEMERERXNMTA, FTEIRA

print """\

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

REMRU T CER, REFHENE—1T)

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

FHIRALUMA+HRFERFEE, BTURARERERS R :

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium'

BN ANRZNFHEFEE (ALISBIERN) KB



>>> 'Py' 'thon'
'Python'

AMzMARRGANFTHEER, TEHERAAZTTH,

>>> prefix = 'Py'

>>> prefix 'thon' # can't concatenate a variable and a string literal

SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'

SyntaxError: invalid syntax

MRMFBEEZ N EEHEFLE N LEN—IFEE, ER+:

>>> prefix + 'thon'
'Python’

EDIHEETE(RIBI DR K F R R iR%F 51 B A -

>>> text = ('Put several strings within parentheses '
'to have them joined together.')
>>> text

'Put several strings within parentheses to have them joined together.'

FRE|ETLUIRE, F—DFHFNHRBIE A0, PythonkA 2 MHNFRLE ; —PFRUZE—D
B ERIRE AN 1HFRF SR,

>>> word = 'Python'

>>> word[@] # character in position ©
IPI

>>> word[5] # character in position 5
lnl

REBATLAZ 78, tbat MBMFFIRHER -

>>> word[-1] # last character

lnl

>>> word[-2] # second-last character
lol

>>> word[-6]

IPI

AR, EA-0F0Z—#HY, % KIZRBIM-1TFA,



PRT3RBl, aXfFUA. RIATRELDFN, URLERE - FFHH,

>>> word[0:2] # characters from position @ (included) to 2 (excluded)
lel
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

AR, 2aRENTFR, TEERENFR. XEFsi+s[i]lkzFTs

>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

ARSI BHFERRANMAG ; ARHE—TRIIMANT, BENEZNRBIFAAT
FEFRFERBIARN,

>>> word[:2] # character from the beginning to position 2 (excluded)
IPyl

>>> word[4:] # characters from position 4 (included) to the end

lonl

>>> word[-2:] # characters from the second-last (included) to the end
lonl

BNAEALLEEYNRNIFEAN, BRIGMFHAZANR, B—TFRNELZ0. &
B FHNFRENRE— T FRHNARZERSIn, FI0 :

1 1
o + — +

1
o © + — +
1 1
1 1 1
a R o+ — +
1 1
1 1 1
5N O+ — o+
1 1
1 1 1
w o w o+ — +
1 1
1 1 1
N A+ — 4
1 1
1 1 1
R o+ — 4+
1 1

BT T FRHEFR0.6FREINAE ; BTAHTHEEMN A RS, MEJHIY]F B
13 BIFT B FRF A K.

stFIE# REl, MR LETEHEZRA, DR KEMEANREIZE, 10, word[1:3] WK E
z 2,

REEARNKNRES$ B ¢

>>> word[42] # the word only has 7 characters
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range



BE, HZATAN, BHEENYARSISBuHLLE

>>> word[4:42]
lonl
>>> word[42:]

PythonFfFE R LIMKENR — BMNEFE £ 09, Eit, RELFRHEREINMER $34
% i
>>> word[0] = 'J'

TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'

TypeError: 'str' object does not support item assignment

MRIMBE—ANTENFRFE, Rz elB—TH0:

>>> 'J' + word[1:]
'Jython'

>>> word[:2] + 'py'
"Pypy

RNEEHKen(REFREHKE :

>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

Wl/lﬂ

=51 # — str, unicode, list, tuple, bytearray, buffer, xrange =R R T ¥ #AUnicode=

BRI LBNGF, enNZiExMEBERNEE, FHEHEFFEMUnicodeF R
MZFRENH EATERN RS K, FREBEIEXBRER T EAst format() #1TFR/F
BERIMENER. FHERIUCEEXERHR T IBXMFRHERNIERE, EnNEFHFEM

Unicode F fF &5 2 % IR VE RPN ZZ 12 F 8 et A .

3.1.3. Unicode &5

MPython2.0FF18, 2R 7 18 T — M HTRARF 4 X ALIER £ B : Unicodext &R, ©HLL
FA 77 4% F & BB Unicode BE (. hitp://www.unicode.org/), FHE5RBEHNFZFENRERIFHE
B, WEIREE 3%k,


http://www.unicode.org/

Unlcode iR ETFAARNERNE—XFZHNE—DFRRM T%—E’inv'%o LAAT, B

RBE256 1A HNFR% 8, BE, XARHAEDRAFR LKL £, X7RELSH
m, TEHEHHEErRE GBEEMRI18n — "'+ 18NFER +'n') , Unicode »FrBEMIAE L —
MUB T, MIIARRT x93,

1EPythonH & Unicode F Rl BE BFRIE—H 5 £

>>> u'Hello World !'
u'Hello World !'

Bl SRIE/NEHURTEE—NUnicodeZ /R H, NRFEEAZTRPILERHRER, Y
L@t [ A PythonB Unicodes S 4 #5, TFEBIRBIERINAIER :

>>> u'Hello\u0020World !'
u'Hello World !'

# L FHIU0020KRNEL EMBHAF S/ #0x0020 (ZHEFFF) ByUnicodeF o

HhFRFHR Unicode 4 a8 — IR E MR A3t m %S E. NREEFEREFZHAAER
M ELatin-1 3 B FRFE, RE % 0528/ F2568Unicode R & FN1ELatin-145 2 iy
—H#o

MEBFFRFE—H, UnicodeF Rt Brawiz®, EfEFARaw-Unicode-Escapesi s, Wi
FEBISMEIEML ', REANENUVITEEFHNRBAT, FSHA EBEBUXXXX ##%k

>>> ur'Hello\u@0O26World !'
u'Hello World !’

>>> ur'Hello\\u0G026World !'
u'Hello\\\\ue026World !''

UMRBEM ARSI, raw BEXIEEEFRH, XEEMNRRAFP/LFERH B,
FRT XM+, PythoniZt T ETFEH 4% 4K 4 B UnicodeFFEN—EEHE,

HNEE#unicode IRt FE B EMBIUnicode s fR 388 (M) By, XEyfEsg
BE L Mt B 2% S B Latin-1. ASCIl, UTF-8FIUTF-16, Em N2 % ¥ E 443,
EMNFE#ETUnicodeFHE—PNHENF T H. BRilkSRE X EAHASCI, bk oEEz0R
127X EA %S, BNRE. ST, MXEEA, & Astr()##—DUnicodeF R/ &
B, #ERRHERRIA% S,



>>> u'"abc"
u'abc'
>>> str(u"abc")
'abc'
>>> u"aou"
u'\xed\xfe\xfc'
>>> str(u"aoi")
Traceback (most recent call last):
File "<stdin>", line 1, in ?
UnicodeEncodeError: 'ascii' codec can't encode characters in position 0-2: ordinal not in

| S— »

Unicodext iR tencode() AL fFUnicode R/ R 44 3 A F IS E p BB FEF R, ©ERN—
N BEBIMEA S, ok Riz/IhE,

>>> u"aou".encode('utf-8")
'"\xc3\xa4\xc3\xb6\xc3\xbc'

MRE—NEMp AR, FEMEEK—UnicodeFfFE, RaJLUFERunicode()EEFHF
U a2 IEH B NS,

>>> unicode('\xc3\xa4\xc3\xb6\xc3\xbc', 'utf-8')
u'\xe4\xfe6\xfc'

3.1.4. 55k

PythonB/LNEEHE LB, ARAGHMEE, REANEIR, AUERBESHE—
SIAESORNE. SIRALUESAELENTR, BREEMENTRABERHERN £

i

>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

MFrres URHEMAERENFSI ) —#, JIKRATURSIFIA :

>>> squares[0] # indexing returns the item

1

>>> squares[-1]

25

>>> squares[-3:] # slicing returns a new list
[9, 16, 25]



FRA R R =R E]
— M (%) #EREIRE,

>>> squares|:]
[1, 4, 9, 16, 25]

SR TR X A BOHRAF

>>> squares + [36, 49, 64, 81, 100]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

— a2 E i KNTEIHIIR,

ZERE TENY FEERBISIER

SEFREBENTE T RFERE, SR 0L, FIINETLIRE EMIAR

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here

>>> 4 ** 3 # the cube of 4 is 64, not 65!
64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

Rz I LAfEMappend()757% (FEHRNZEERLZRTHENAR) EIRBRERNINFE

pIvE

>>> cubes.append(216) # add the cube of 6

>>> cubes.append(7 ** 3) # and the cube of 7

>>> cubes
[1, 8, 27, 64, 125, 216, 343]

AYIRRAERZ LR, REEERUR L IR KNSE

>>> letters = ['a', 'b', 'c', 'd', 'e', 'f',
>>> letters

[ta', 'b', 'c', 'd', 'e', 'f', 'g']
>>> # replace some values

>>> letters[2:5] = ['C', 'D', 'E']
>>> letters

[‘ta', 'b', 'C', 'D', 'E', 'f', 'g']
>>> # now remove them

>>> letters[2:5] = []

>>> letters

['a', 'b', 'f', 'g']

aff
Ha
cl

N0

>>> # clear the list by replacing all the elements with an empty list

>>> letters[:] = []
>>> letters

[1



NEBEHenHERTFIX :

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

SIRALBRE (elZT2IEMIIKRNTIER) , F0:

>>>a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> X

(f'a', 'o', ‘'c'l, [1, 2, 3]]
>>> x[0]

[lal, Ibl, |C|]
>>> x[0][1]
|b|

3.2. pIEE—F

LR, BHAIATLUEPython A FELHE2IN2E 8 2 ME 4. FAlt0, FHAATUE—DNERKRERIR
LR FRIINRER, MR :

>>> # Fibonacci series:
. # the sum of two elements defines the next
.a, b=o0, 1
>>> while b < 10:
print b
a, b =0b, atb

o 01T W N B

ARBIN BT ILHET IR,

e B—TERT —TLERM : T EafbRAN KF/HBIEOM., KE—TXXHERT—
R, #AFSAELNRXAERALAE AR TER . ANREAAZMNEREHE
B,

o RELXMH (XER b<10) »E, [while]#)EHFRREMIT, EPythond, FIC—4#, (£
FEFEBREHAHE ; EAHB, BARFELAUR—INFEFREHEIR, 2rrlLAURE
AFH ; KERASHFIAE, 2RI AR, ~EIPFERRDNXE— 6 2R,



wERREERFS C="HNEE—# : < (UMF) , ="> (KTF) , == (FTF), <= (UM TF
FEFETF) , >= (KFHFETF) M= (FFF) .

o EFER%# BY : HHEPythonDABAM AR, KERMA, RHABD%HHHN
TmA—"tab X (Z4) 2. RERPMSAXK%kEHRERTE &8 Python 2% ;
AR SEENX A% EREEE s 5E# TN, XKEXNMAER AN, KELHAE
IRFE—PNEITRRTER (BABASELTERNMT o ZE2HARE—1T) . IR
EXBANE— TR aIRERNE S i,

o printizAMHELENRRANE, SxumbRBmbnREATE (RURBMNTER]
Hit BRI FHAHER) , EFUGHEIRARNFREE, THHRNFREFS
2515, AEARBA—DER, FUMRITLLEERTHRR, x4

>>> i1 = 256*256
>>> print 'The value of i is', i
The value of i is 65536

FEERBYSE S 7T LB 6 44y HH 4% AT AT -

>>>a, b=20, 1

>>> while b < 1000:
print b,
a, b ="b, atb

112358 13 21 34 55 89 144 233 377 610 987

AR, MRER—TRAEGR, BRHBA—THT (EITHT—TRTAEZED .
BE

[1] H 4Bt mET- FATA-32FH# 5 H-(32) B R %9, H» TRAEXRFEE9,
fRATLAE A (-3)2,

| [2] | EHEBETE, FHRFAAMINELSIS(.)FR5IS(C".VFEFHENS L. &&
HM—HNX 5 2EL5ISH, MAFELEL" (BMR2H5#L), REBFRe | |-



4. FEHIR

MRTEIEN 2 Bwhileizf), PythonthBHTE 258 LHHRREZEH 20, BEERBETR—#.

4.1. if;&49]
thirxHEaEa xR, 0 :

>>> x = int(raw_input("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
X =0
print 'Negative changed to zero'
. elif x == 0:
print 'Zero'
. elif x == 1:
print 'Single'
. else:
print 'More'

More

ALUBEENHZ NelifZfy, elseZBRrl, KigFelifRelse fNFE, AUBRME R
FER g3, ifelifelif.. FIBFEREE 125 FBswitchzcaseiz A,

4.2. foriz A

Python/fforiz @Rl BERAERICPascal PG m AR, FIE NAKIE—NEEHT%E
£ (40 Pascal) , =LA FRE BELERT HFELEZME (10 C) A—4#, Python®iforiz
BIRBITRHARRFERTAFES (FIRIFRFE) . fli0 CREEVXE)

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print w, len(w)
cat 3
window 6
defenestrate 12

IIRBABAREBREEENRFS (F1a0, EHFERE) , EEEGFFRIE, ER
FIA Al ZaIAR, ERYIAMALUREZHHE



>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:
words.insert(0, w)

>>> words
['defenestrate', 'cat', 'window', 'defenestrate']

4.3. range() B

NRFBEEEER L —NEERY, REEBrange()IEEHE, SRERTSERETIRG
x:

>>> range(10)
[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

B ERL RKEARTEERFTIRT ; range(10)EX—NE 210N R, FRE|09EF <
R ITRMEEE, e LGE range BREIM 3 — M@ TR, SKEBALUEE— 1N TFREMNT sta
(BEEZR A, AdxtEHy LS i)

>>> range(5, 10)

[5, 6, 7, 8, 9]

>>> range(0, 10, 3)

[6, 3, 6, 9]

>>> range(-10, -100, -30)
[-10, -40, -70]

BRIRKIERSIERES, RAILlg&ERrange()flen(), TS :

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):
print i, a[i]

Mary
had

little
lamb

A WON R O -
1) o

A, EREDBER FERAenumerate ) EBESENAE, FS NIEFHFIT,

4.4. break#continue;za, LIKkfEFFelseFH

breakiZ@FCHBE £, BAFBEHERZIERforskwhilel&F,



ErzAA A TelseTH ; & (for) BFRERNTENIIRSK (while) BEFRFHZT AR,
mM3EMbreakiz @k b, BRMIT,. THEFERABHONBHRT Z—K :

>>> for n in range(2, 10):
for x in range(2, n):
if n % x == 0:
print n, 'equals', x, '*', n/x
break
else:
# loop fell through without finding a factor
print n, 'is a prime number'

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

© 00 N O O b W N -

(B8, XZ2IEMMKSE, BFm : elseFRETFforfEsxr, REFIHEA, )

BEsx—iFERn, elseFaS5tryiza@AMelseFALLEi2AMNEERZHHER : tryiz A
elseFRIERE MR HE et 21T, EFNelseFRAERE sbreakstz1T, BEZXTFiryiz AR
BHAS, #SLLERE,

continueizd, tHhEMCizEEFER, RRgks: T —RER :

>>> for num in range(2, 10):
if num % 2 == 0:
print "Found an even number", num
continue
print "Found a number", num
Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8
Found a number 9

4.5. passiz Al

passiERAMt LR M, EATFEELMMAEBEE—FKiz0, BEREFALBAEENNE, 6l
i :



>>> while True:
pass # Busy-wait for keyboard interrupt (Ctrl+C)

ERERTEKNNE :

>>> class MyEmptyClass:
pass

B —MERpassBIt 5 2 4 5 HA D ot VF 4 EREASIRFABI SR, XHREERMRE R
J:n_.\”—-% passi& /j'l_.f'*&gﬁgxﬂﬂlum% .

>>> def initlog(*args):
pass # Remember to implement this!

4.6.7E LK
BTl —MERE S RIER IR -

>>> def fib(n): # write Fibonacci series up to n
""Print a Fibonacci series up to n."""
a, b=o0, 1
while a < n:
print a,
a, b =0Db, atb

>>> # Now call the function we just defined:
. fib(2000)
O 112358 13 21 34 55 89 144 233 377 610 987 1597

K FdelBIARBNEL. HEUARBEREANUESIFHANTASHIIR, AREREIE
B RMT—1TF i, Bdgigs .

HBAENE—TAUR— NI NFRFEXR ; FHFEEZHEAEFRE, R
#docstring, (%% TF docstrings AR LUIE CEFHE—D T, ) BIEFEA
docstrings B # £ FE AR ATHTEII XA, HE LA P ERSPRREH § ; E8%ENR S
R EE docstrings BRIFEIMIE, FRELEERK A = 1RIE,

PIT—PHBRBIA—TATHBNEE L ENFHTSR, BRI, HEFRIAMERR
BHERFEEHERBTER  MEISSIAELE2HEBHTER, RAERLERBNFEER
=%k, AERERASER REENEBEAFTR. Alt, TRBANLE T EFEEER A

(BRIEFTE—globalizmmdrs) , &ARLIBIAEN.



BEGA M 2 e S ER A B Bl AR B BEMEER ; Bitt, SHME#ER %
AR (XEMEIBRLZRNRIEIAE, F23tRKME) ., [1—TMREGER 3 — 1P EH, &
A iZA R B— N TN EIF SR

REBE L RELRIFFSRABIARE G, REE T 5 a8 L B EARERAR A BEL

FRZE
R, thaaUDES 53— DEM, RERATFEHERE. xZ2RANENBIE

>>> fib

<function fib at 10042edo>
>>> f = fib

>>> f(100)

0112358 13 21 34 55 89

MRIMRFERTHMES, MUK  ibAR—IMEEY, ME— NI B(FERF), BAAE
FHAROMEME, Fxt, &BretumizAMEREHRERLE—MNME, RER—1MREHING, Lt
BIEF A None (ER—1MHEMETR) . 1R NoneR2ME—MinH, ErRBEARIITH
3k, MRIREMBERXNE, ALUERprint 58 -

>>> fib(0)
>>> print fib(0)
None

E—MEHEEFRIBRHIINIIE, TARTENLE, 8%

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=o0, 1
while a < n:
result.append(a) # see below
a, b =0b, atb
return result

>>> 100 = fib2(100) # call it
>>> 100 # write the result
[6, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

LRBIH, REBE—4, BT T —LEHE Python 8L :

o return;Z @ MEIEHIRE— M, F%FRE XS M returniR[ENone, EEIEZLZREH
iR [ENone,

o ;&z4result.append(a)id TRt Rresult I—N A%, AERREBT E NI RIEKE,
R n % A obj.methodnameMIFZ R, HAobj2ENHR (H2—1TF2xR) ,
methodname@ st R £ BE L AEN BT, TREXBEL T AEANEE, TR FEN
FETREERHERMNET, MARSIEE L, ({BAILMER class EXLRBE SR £



MAE, w50 5) KR RMappend)FERIIRARELH, BEINRNVKER
M— 1 HMTHR. EABIFEHFERTFresult=result+[a], BREXREF,

4.7. 5% KT E LK
AUELEFA T HEMSENEEN, =M, BallgaFER,

4.71. 2 8@

=ARNTARERE —A‘Z%/Pﬁéﬁlﬂﬁﬂh}dﬁo EMTE BRI R AE R, AUFAL
EXLHMEDHSE. 0 :

def ask_ok(prompt, retries=4, complaint='Yes or no, please!'):
while True:

ok = raw_input(prompt)

if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False

retries = retries - 1

if retries < 0:
raise IOError('refusenik user')

print complaint

TR LLE LA AGEA -

o RpHEHISEN - ask_ok (' Doyoureallywanttoquit?')
o BHH—ANTRBISE : ask ok ('OKtooverwritethefile?',2)
o HERHATEMSEN 1 ask ok ('OKtooverwritethefile?',2,'Comeon,onlyyesorno!’)

RFAIZEBIATINKREF, EMNX—TFINEEE S EMN [,
A TETE LI PRI EUE L e+ 5, 30 -

i=5

def f(arg=i):

print arg
i=256
()
PFTENS,

EEMNES  BOAEARHE—R, ZEEHAARIIR. FHRIKBD LB 2F8 IBAT
[, Fl0, TEHNRSEESARIEPERRRELEHNSH



def f(a, L=[]):
L.append(a)
return L

print f(1)

print f(2)
print f(3)

X AFRATH]

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

MRRTER AR EEERAAPHRE, TUURXHHTRH
def f(a, L=None):

if L is None:

L =11
L.append(a)
return L

4.7.2. RiEF B
B AT LUB it kwarg=valueTe R <4 F S 2R A, B0, TR :

def parrot(voltage, state='a stiff', action='voom', type='Norwegian Blue'):

print "-- This parrot wouldn't", action,

print "if you put", voltage, "volts through it."
print "-- Lovely plumage, the", type

print "-- It's", state, "!"

BES— iS58 (voltage) 1=/ a5 8 (state,actionflitype) . BILAR RIMER—F
AR RAX D :

o
Vi

parrot(1000) # 1 positional argument
parrot(voltage=1000) # 1 keyword argument
parrot(voltage=1000000, action='VOOOOOM') # 2 keyword arguments
parrot(action='V0O0000M', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

BN EBRRE AR T



parrot() # required argument missing

parrot(voltage=5.0, 'dead') # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument
parrot(actor="'John Cleese') # unknown keyword argument

EEBGAAR, XReFHSELFARBEMESHNEE. #ENAMBXRTFSEYAEH

BIEZWENSHAETE (Flflactor S Eparrot BN AERNSEH) , ENNIIFEHTEE, X
th BFEIEAT £ 280 (130 parrot(voltage=1000) L2 EMH) . ERSEEAR A UL R 4.

TEREIEF X FRENF LK

>>> def function(a):
pass

>>> function(0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: function() got multiple values for keyword argument 'a'

ERE— TS Unamels X o st, ©ER—DFHROLRS L8 — FH), ZFHAITAR
BEREAERLSHINRPN KX RFEH., ExrAESnameLANSH (B T— /M Hrr
) BAEFEH, nameEW—1MEE2MEEEEAERASHIKRPHMMESHITA,
(*name4 s s FEname 2 Bil, )BIM0, FARFATE L X BV -

def cheeseshop(kind, *arguments, **keywords):

print "-- Do you have any", kind, "?"
print "-- I'm sorry, we're all out of", kind
for arg in arguments:
print arg
print "-" * 40

keys = sorted(keywords.keys())
for kw in keys:
print kw, ":", keywords[kw]

CH XA

cheeseshop("Limburger", "It's very runny, sir.",
"It's really very, VERY runny, sir.",
shopkeeper="'Michael Palin',
client="John Cleese",
sketch="Cheese Shop Sketch")

LAECITH :



-- Do you have any Limburger ?

-- I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.

client : John Cleese
shopkeeper : Michael Palin
sketch : Cheese Shop Sketch

EREITHXFS R, Bl XEFFH keys() AENBR#THR, £RTXEF
SHEMBIR ; MR M, FTTENHEMSHHIRFEERTE LM,
4.7 3. FESHHIR

&E, —TRAERANRE FREATLUEA T MNSEER, ZESHERBRE—TTA
(LITAFMFS) B, FEENMENSHZE, JUEFISNMEENSH.

def write_multiple items(file, separator, *args):
file.write(separator.join(args))

4.7.4. IR DI

Y SRBE2E2—NIIRITAN, BREZIER, MESFILSH, EAEEGA
RERMIIAIESE, Fli0, REMrange()REHIE £ M startfstopS ., MREMNT
BIRITHY, EEGA R ER - RERFRSEMIIRSETTARDIFFEK :

>>> range(3, 6) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> range(*args) # call with arguments unpacked from a list
[3, 4, 5]

LR, TR IRERL TR KR TEH

>>> def parrot(voltage, state='a stiff', action='voom'):
print "-- This parrot wouldn't", action,
print "if you put", voltage, "volts through it.",
print "E's", state, "!"

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot(**d)
-- This parrot wouldn't VOOM if you put four million volts through it. E's bleedin' demis

J — e




4.7.5. lambdazxX ix =

AILMERAlambdax i FaIBNMEZRRY, TEHXMHECREEH & NS
lambdaa,b:a + b, Lambda B A LA FEMREZERH IR A, Ei5/EL, BNERRE
FREE -2 MMREAR, TiELt, MNREEBERHE LHEENE. RRENEEE
L, lambda A LMEETEASIAT £ :

>>> def make_incrementor(n):
return lambda x: x + n

>>> f = make_incrementor (42)
>>> f(0)

42

>>> f(1)

43

FEERAIER lambda Rix FoREI—PNEH, 5 —TARER—NMINERBIEHSE &R

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort(key=lambda pair: pair[1])

>>> pairs

[(4, 'four'), (1, 'one'), (3, 'three'), (2, 'two')]

4.7.6. XHFRFE
AXNHEEFEHNARABTMNERXH 4 EETFTEN,

B—1Tkz gz RARN R, BHEOLR, 5T HEEN, T2 %BRRR MR R
2FHEE, EHxEERTUMMNMRETRE (RIFXNEFHMITHM 20 X D ERE
E#37) » B—ITRZUKREFEF %, FUBASLE.

IRAENEFHEREESHIT, BT RzEREA, AL LICRESHRNMESEIT
k. UTFETRZR—RIALERMBERAANE. HEIFERS.

Python B E A MSITHNIEFHEP AR #, MU ENHERXEXEFRENTE
EHEECERSG#, ZBEIERUTHETULE, F—17T ZE WR—TIFETEREME
BIMNEFRENGHNE, (BNTRAF—TEEHERE FEEFHHEHRNEIS, &
v AAGNAERMT. ) PRBETTEIIBINE T4 # SEMZERERG MRt e, PRzk £ # RO
17, BMRMeMNxE, RERAMEHEN$EH, BANKERSFTY BRAIRFNEE (E

EE 8 M) .

FBE—NZTXEFRERA



>>> def my_function():
""Do nothing, but document it.

No, really, it doesn't do anything.
pass

>>> print my_function.__doc__
Do nothing, but document it.

No, really, it doesn't do anything.

4.8. HHER ¢ A A

R IREERER KBS &8 Python FEE, XZiE—i% HaAE BT, KREHEET
DB (SREFAMMH, BNER) TRWAE ; EhE— LS HMM R EER 3%
M, LRIt AR ik B MNFEE, TR IF %58 K& A 1R KBE B,

st F Python &, PEP8 Bl AALHnBEBENRIGIER ; BT —MaERE, A

T REFR %25 RAE, B Python F2 &R iZHE— T ; RERAHMRERERNGEENE
=

o HF 4 NEMHI%GH, FNEMEMFIRT.

4 DB NG (RFERNRE) MRE# (BTH3) CAREFNFIR, HIRFR51E
/J:L’.El.n Hﬁa}#ﬁo

o MTLIAREAR BT 79 TNF/.
XEBTF/NEREEA 7, BALLGEK B REFEHIER RILMMOS X
o FAZTOMREBA L, URKBANHKREN L,
o YIRFRE, FHME—1T,
o {#FH docstrings.
e zHEARMESEEMEREN, BERESENRTMER : a=f(1,2)+g(3,4)

o MRIMBY LTI —E ; BRAIZFEARIERRERNEFEH
lower_case_with_underscores BRI 5% . 1A% (FEHselffE # HEMNE—NSHNEZ
R (RTFEMAENEZERFS LR E) o

o MRFEMHURNBEREMMEFERER, TEERFHN%D. & £8 ASCI EEME
BTk TSR,


http://www.python.org/dev/peps/pep-0008

| [11] =ret, BiFpgEmt 28 SRNBIAAMR, RAMREZNZ—TALHIAR, Ba
ARE AT UEEERRE S CAMEEmR T @AZ—MIKRBTHR) o | [



5. iR 4

AE#mppdfRE 22 N—LRHR, FEM—LHRE,

5.1. FAFIR

NIRBIELERBAESHNA L, ZBERBINRSKRMMBERLE :

list.append(x) AMN— TR EIFIRHFKE ; #HHFallen(a)]=[x].

list.extend(L) 54 EFIFRFPRIFTE TTHRMINE 5 — PN FIKRHKE ; HHFallen(a):]=L,

list.insert(i, x) £ EMBIHEA—T TR, E—NSHEELBATHFTEMIIBNTRHE
51, FTLA a.insert(0,x) FEFIKRBIZBIEIEA, a.insert(len(a),x) HHZF a.append(x).

list.remove(x) MIERFIFRAFE—NMEAH x TR, NREEIHMNTREEE.

list.pop([1]) MBFRFIFRA L EMBMTRIFHRE S, WMRKRIEEFRS], a.pop() wIFRFRE SR
FHRRE—TTTR,. ( AZMNAESREIZINSHET LN, MAREMMALES. e
7 Python % & 2 BB EXMRTIE).

list.index(x) REIFIRAFE—NE A x ITTRHFEE, MREEXHNTERASRE
list.count(x) JREFIZRA x H 3 HIREL

list.sort(cmp=None, key=None, reverse=False) Rt HEFFRHN TR (SHEALEEBE
LHEF AL, SEsorted(\HIE i mIfRRE)

list.reverse() Rt 42 FIFRHPHITTR.
FHRATHRKRSHAENGF :



>>> a = [66.25, 333, 333, 1, 1234.5]
>>> print a.count(333), a.count(66.25), a.count('x"')
210

>>> a.insert(2, -1)

>>> a.append(333)

>>> a

[66.25, 333, -1, 333, 1, 1234.5, 333]
>>> a.index(333)

1

>>> a.remove(333)

>>> a

[66.25, -1, 333, 1, 1234.5, 333]

>>> a.reverse()

>>> a

[333, 1234.5, 1, 333, -1, 66.25]

>>> a.sort()

>>> a

[-1, 1, 66.25, 333, 333, 1234.5]

>>> a.pop()

1234.5

>>> g

[-1, 1, 66.25, 333, 333]

{RATBEE 23 B E{Rinsert, remove & sort % B75E5 RIERFIRT R B R EE FTEDH K --
EATHE 2R E T Bl None, X2 Python FIFFA A T #E L #8935 i+ R0,

5.1.1. FHAIRIE A 4

NRAEEFELStHERIEER S, RE#FANTREE—TRE (F#xd) . FF
append () TTHRRMNBN A W, AT % 325 Mpop() M4 RENH TR, B0 :

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
[31 4[ 5[ 6]
>>> stack.pop()

>>> stack.pop()

>>> stack
[3, 4]



5.1.2. BHIRE A 5!

A LSRG ERTIER, b & ARTTREB—TERE (FG#Ed) ; BRIERMAEF
LEERERT, EINROARERNM R HTRIFER, BREIIRNOTTLIBAS#HITHR
NR1E (B A AN EMITRL A REE—A).

MBExm— P35, ATLMEAcollections.deque, Bi% i+ B BBIRERTE & iHERAE 95 1R R0
M Tk, B0 :

>>> from collections import deque
>>> queue = deque(["Eric", "John", "Michael"])

>>> queue.append("Terry") # Terry arrives

>>> queue.append("Graham") # Graham arrives

>>> queue.popleft() # The first to arrive now leaves
'Eric'

>>> queue.popleft() # The second to arrive now leaves
'John'

>>> queue # Remaining queue in order of arrival

deque(['Michael', 'Terry', 'Graham'])

51.3. HBX»#ETER
BETHRERBESNXR—EERASIFEFRA : filter(). map()Freduce()o

filter(function,sequence)iR [l 5 Ffunction(item) s R A BERTTFRA K. 1R sequencez
—NFREHITE, 2RNERRNER ; T, gRMELE—175E. fill, E248&
— DT BEHR2FI3EE R T -

>>> def f(x): return x % 2 !'= 0 and x % 3 =0
>>> filter(f, range(2, 25))

[5, 7, 11, 13, 17, 19, 23]

map(function,sequence) # FFIHRE— JtkEAFH function(item) BIEFHIR [0l R FIZR,
fan, +EINRPPAETRIILAMA :

>>> def cube(x): return x*x*x

>>> map(cube, range(1, 11))
[1, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

ALEASDTES ; e, #ANRBHLABZEHFIHRERRNSH, HiTeKRA
FF5 Ext mBTTIRE A RS (WRENFIL 34—, A None RE) . HI40 :



>>> seq = range(8)
>>> def add(x, y): return x+y

>>> map(add, seq, seq)
[0, 2, 4, 6, 8, 10, 12, 14]

reduce(function,sequence) RiRE—Ma, T©EFELAFIINEI& N uskkRiA AR function, A
EBLUREMZE RN T — N ke s AR, KERTTE. fiin, EEHERFT 1R 1088
0

>>> def add(x,y): return x+y

>>> reduce(add, range(1, 11))
55

MRFIHRRE—IPTR, FROEXDTHREE ; WRFIAHZE, MBILFE,

AL AB=ZANSEBUE ARG, EXMERT, WRFIHEROERE, SNRE%
LA#Na 4 MFEFI89 88— oA Bfunction, AFREREIEF T—1Nitsk, KILEHITTE, FI
a0,

>>> def sum(seq):
def add(x,y): return x+y
return reduce(add, seq, 0)

>>> sum(range(1, 11))
55

>>> sum([])
0

AEFERRFFELHsum() : BFHERFH L2 —DULE LAFEK, PythoniRt TR
BEREHsum(sequence), HI{FREFRAEILE—4#,

5.1.4. JIRHEZF R

USRS IRE T —DNERINKRN G 5 T5E. L ARFRESMN—TFINENTREF
EREMFHIFIR, HEERHREFERGFHITRBFFS.

i, BEFENEBZE6E -1 squares :



>>> squares = []

>>> for x in range(10):
squares.append(x**2)

>>> squares

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

HNATLATENARNSIR#HL

squares = [x**2 for x in range(10)]

ix Y Fsquares =map(lambdax:x**2,range(10)), 1ERE &£ M s,

FRHSAAFESELE, FEEEEE— 1R, ReAGEGEEBE—NMoriza, EHEE
ALUESENHEZWlorskiliE8, ERE—IPFNIRK, AXRXAKBEEEERNOMIFEL
TGHEMENE R, B0, TEM listcomp A& ANIIRPFREENTE :

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != vy]
(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

CENT :

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x 1= y:
combs.append((x, Vy))

>>> combs
[(2, 3), (2, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

EREAMMUAERSPor 7 if i3 DRI FZHER,

IMRFRAZ— e (PIIRTERBIFE (x, y) , B



>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[(e, @), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
N

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 38, 4, 5, 6, 7, 8, 9]

IR F AT UA SR xR AMERERERE :

>>> from math import pi
>>> [str(round(pi, i)) for i in range(1, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
5.1.4.1. BREMFIRHE S
NIRESAPHBE-—ITRAATUZREARZN, 2FEAHA—DIRESK,

EZETHBR=NKES 4 BFIRERB 3x4 55 :

>>> matrix = [
[11 2/ 3/ 4]/
[51 6/ 7/ 8]/
[9, 10, 11, 12],

TERSIRE S G ETN



>>> [[row[i] for row in matrix] for i in range(4)]
[fx, s, 91, 2, 6, 10], [3, 7, 11], [4, 8, 12]]

FMFHEMNEL—FHEIH, RED listcomp FERME 2 EMfor ZAHHE, FLLULEIZER
F

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
(1, 5, 91, [2, 6, 10], [3, 7, 11], [4, 8, 12]]

TR, 2FRT :

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append(row[i])
transposed.append(transposed_row)

>>> transposed
[f1, 5, 91, [2, 6, 10], [3, 7, 11], [4, 8, 12]]

ExRrFR, 58 2REIRILER, R zBEXNENER. 4xtxMys, €A zip() B
BB :

>>> zip(*matrix)
[(1I 5/ 9)I (2I 6/ 10)! (31 7[ 11)! (4I 8[ 12)]

RTATHERNESHHEE, #FSHZ L= F,

5.2. del;z A

BNHAETLUMIRFIRIERS I MAREREMR— DTSR : delizl, XFAEFAHIREER
pop() L. delizAix Al LARF MR B MR FSGEMRENIIR (ZRiHM2NEIRR A
wtlF) . g :



>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del a[:]

>>> a

[1

deltb ATLAM T HIFREN L & -

>>> del a

LEBsIRETa ey (BEEE 53— MEERAE) . MERMNHEDJNETHRE .

5.3. oA

ENEeaBFRNXNFHEEARSHEANEN, MRSIMUAFIEE. en2FNHELE
B HMNIF (B 05 %8 — str, unicode, list, tuple, bytearray, buffer, xrange), &%
Python @ — N EEAET#HEHE S, HMBES £ RBAIREMRM#R, &8 5 —MnkF
FIEHE LB - T,

TCHRESDEIMNE T @A, Fa0 :

>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!')

>>> # Tuples may be nested:

.u=¢t, (1, 2, 3, 4, 5)
>>> |y
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

. v = ([1, 2, 3], [3, 2, 1])
>>> vV
([, 2, 3], [3, 2, 1])



SOIRAR L, TTATEMEN LBERESH, UETEMRIARESH ; B A TUEHRAL
BREES, TaESeBEHR2LsN (MRTAR—IPMERANRLAN—D) . FELT
e BB — PN aRERE, TEAUBEET LR (FII5IR) BISTA,

ZATABERLUTIR, EN2ERTARANSMARMNEN, TARA A L6, @
FAETAMENTRFBI T (SHAYEENARAS) XK1 (IR
mnamedtuples, EERLLELEMY) . KRBT L H, EMNNTRESE2ERMN xHEHBi
ERF 19,

— MRFRIERZMIEEZ0NHINTTHREMITA « T EAXMIER, BELFE-LFE,
AR —EZESE  RE— 1 nENTABaEERE—MES 0 E (ERESPBRA £
5E_/|\{§-1£$®§') o ﬂl@, {E%ﬁi\&o {ﬁuaﬂ

>>> empty = ()

>>> singleton = 'hello', # <-- note trailing comma
>>> len(empty)

0

>>> len(singleton)

1

>>> singleton

('hello',)

1&8]t=12345,54321,'hello!' @ — A FEEMBIF © 1812345,54321 # 'hello!" #H— A —
NoE, EWRERIETLUM

>>> x, y, z =t

XA FIDHF BREAR T, BEAURTAANEAFES. FISHFEREZM T EHK
BHMFIRITRNBERE. TS ERERZR N #1TTaHEZNFIDF.

54. 556

Pythonz @& —TMHELERATES. FEPHNTRLXANFETRESR, FENELAR
B MRFDEREENRE. FEUREXFHHE. K& EMATEFHFEH,

EESHset | HEATLURT o BES. IR  EEWE—INZENESRYmERset(), T8
Al BERUE—TENFH, —DHNET— 7 PEiTHNEIEL 4.

FER—THENET :



>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> fruit = set(basket) # create a set without duplicates
>>> fruit

set(['orange', 'pear', 'apple', 'banana'])

>>> 'orange' in fruit # fast membership testing

True

>>> 'crabgrass' in fruit

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set('abracadabra')
>>> b = set('alacazam')

>>> a # unique letters in a

set(['a', 'r', 'b', 'c', 'd'])

>>>a - b # letters in a but not in b
set(['r', 'd', 'b'])

>>>a | b # letters in either a or b
set(['a', 'c', 'r', 'd', 'b', 'm', 'z', '1'])

>>>a &b # letters in both a and b
set(['a', 'c'])

>>> a N b # letters in a or b but not both

Set([lrl, Id'/ Iblr |m|, IZI, lll])

My S L2, KAt FTSR

>>> a = {x for x in 'abracadabra' if x not in 'abc'}

>>> g
set(['r', 'd'])

5.5. 7B

PythonRER » —FAERAMNKIE L BEFH (RS L5 — Fi), FHEEERFHRE
#EHE 4 “associative memories” B#& “associative arrays’, SRR, FIHBFEMIERE],
FHH key 35|, keydIUREBARA T £ 8 ; FRFBEMBF Kiz o] LAZK{key, WRTT
MRBEFRE,. BFHons, WA rLlAEkey ; MMRITABES A ZFMSEEM AT L x¢
R, WBLrETEERFH. TRRANKRIFEY, EAHNRTURRS. U HFZHFappend()Fl
extend() 5 iR IER,

ERFHNSESAZLECEMEFNME A HRE, EXZRUARK—N (ER—1TFH
R) , —xEFESFeB—NENFH : {{, BESHEESDRAVLE A R Y FHEEY)
A ; FTEFHE N L ZRIRx MR .

FHHOFBRFRRIBEEFIE, BALLE L delhifRiE A, MRA—TELFENRE
i, HEA kg FOENAMERKRES. A— PP EERNIER $ B4z



FHist RMkeys() A E RO FHAPFA & AKMNIIR, FIRMFFZMHEHH (NRIREEHE
F, REFEECLEmAAsorted )EE) . B ENMEREGEFHD, TJUERINKETF,

TEHE—MERFHRENRA

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'sape': 4139, 'guido': 4127, 'jack': 4098}
>>> tel['jack']

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

{'guido': 4127, 'irv': 4127, 'jack': 4098}
>>> tel.keys()

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

dict()#EEREE M s 1t FF 51 e B8R

>>> dict([('sape', 4139), ('guido', 4127), ('jack',6 4098)])
{'sape': 4139, 'jack': 4098, 'guido': 4127}

4, FRESKXTUATFMESRMAERAN 0 BFA

>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

IIRpEMZ H LNFRSH, BBEIXREFSHEE -1 B HHE -

>>> dict(sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'jack': 4098, 'guido': 4127}

5.6. & /7 H95% 15
B H— e, fRenumerate )\ EREA LUR st S RIZRB I F =d 2 B9

>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print i, v

0 tic

1 tac

2 toe



a8 5 A ANHEZHFI, Rz LBt 3 BT R,

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print 'What is your {0}? It is {1}.'.format(q, a)

What is your name? It is lancelot.

What is your quest? It is the holy grail.
What is your favorite color? It is blue.

ERMEEH—TFES, BEERERXNFES, AEARE reversed() B,

>>> for i in reversed(xrange(1,10,2)):
print i

B W o N ©o -

BFR—TFIREFIRF, #ERsorted ) EHE, REI—MHPEFRIIR, RaERERAR
EO

>>> pasket = ['apple', 'orange', ‘'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set(basket)):
print f
apple
banana

orange
pear

B hFiet, {FBiteritems()A AR LLE st 1S 242 F =t 2 8944

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.iteritems():
print k, v

gallahad the pure
robin the brave

EEAEEFRESENELE »HFS (BIINEFHIFELTHR) , EVEERFFRIE, EF7
LEFRREAMEERIE, IARTEAEILHSE



>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:
words.insert(0, w)

>>> words

['defenestrate', 'cat', 'window', 'defenestrate']

5.7. FAF G124
while 1 if ;2B ERNFERTUS SEENERE, M EHEE,

O IRERT in 1 notin ¥ 8 —NMaBBE—NFHRHm (RHm) . is #l isnot i BRFLL i
ANHREBAMEBENIR ; XRMIIKRIENT T HREX, ALKz ERFBEFHERA
Btk S, ETFRIAEE G & BT,

tb A g Bt, fBI80, a<b==cilixam&/NTFbHHEbEREETFcC,

AILAMERfA REERF and flor 4G, EEMLZER (FEMEMNA rFERX) FTLLA not BX
Ro XEERERFRIL SR B TFLAIRER ; ©MZE, not ik %xE, or (RS &E, A
LA AandnotBorC &3 F (Aand(notB))orC, S5&&E—#, AILUERIESRKRTMENASE,

B Fand # or 2ATEM B 2 B  ISBMERAKRE, 2R—BRAEMEIE,
Flan, fNRAF C #A4E, {EBE, AandBandC HFAHER#R C, AE— LB EMmIE
Zigaet, EMEREBREFHROEEERRE—NHERN,

LB R E T E ER: AFNROaRs — 1N T &, FI,

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

EAEEPythond, S5CAE, R AKNAMAEL AR L. CEFATEREEZX—R, HE
ERTCREFPELN— 21948  ERAAPHA=-MEENTER==

5.8. FIIFIAE £ Bputbi

FIRATLUESEEHERFY £ BHEM I RIALLR. ERIFR FHREF #1T : BEttgad
FIWETTHR, RTE, MRETLRHOER ; IRER, MLKFEANTR, KL%

#, BERESR—1TFIS FT. IREEKNANTRASGUERE— £ BHNFES, miikFi

P atbiR, MRADFINMAETREBES, RYFAINEF, IR—TFINZ 5 —1TF

SR F S, REMFNGMNT % —1. FRENFHRFRRBLFHE ASCIIAF. T

2R % BFHZ A thax B9 — L5 F -



(1, 2, 3) <
[1, 2, 3] <
'ABC' < 'C' < 'Pascal' <
(1, 2, 3, 4) <
(1, 2) <

(1, 2, 3) ==

(1, 2, 4)

[1, 2, 4]
'Python'

(1, 2, 4)

(1, 2, -1)
(1.0, 2.0, 3.0



6. &=k

SNRAREH Python g fsFHEM# A, MENEMEL (ZEMAER) #HEK EiL, WM
RIFBERE-LEERNEF, RFERXERESRLEREY, REETINXXMYE, xp2E
FE eI A, BEERMNRER T SHREK, fTRBERCONLIXYE, IREST
%P, MREAREBENLNMEFHERMELREFNERE, MAREREE NS ER
#,

# TXFXNIEE, Python BMIFERLIEIRE LHRBERE — I HEH, REENERE
REAFXPER, xMXERHER ; BRPHNELATL 3 A BHERERN TE4% &,

Ei: 2SS Python EXLFFEAMSMYE., XHEIEEREN L py B8, TERE@, Bk
MEF (B—1FHFE) JUBELE T2 name MESEI, FliN, BIRERMIXA%ESRIT
LETE & T/ B—1 %84 fibo.py IS, RBMT :

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=o0, 1
while b < n:
print b,
a, b =0b, atb

def fib2(n): # return Fibonacci series up to n
result = []
a, b=o0, 1
while b < n:
result.append(b)
a, b =b, at+b
return result

WIE# A Python g asFER THMM T S AX DER: ¢

>>> import fibo

EXAREEE fibo FELHWEBHNEZF S ALANFSRY ; ERFLERAF fibo FAH
R, RATLUB I 3 B i ) X LR

>>> fibo.fib(1000)

112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo.__name__

"fibo'



IMRIMITERBEER—PNEY, JUANERL —TEHNTE :

>>> fib = fibo.fib
>>> £ib(500)
112358 13 21 34 55 89 144 233 377

6.1. FF AR
B UEER T EaUREBNE L, xEza@FRATntER, enNRE £—RK
g AT, [1] (IRXEUHABM AT, BinttsiEiT, )

BIMEREACHARERSR, BRRNELNMEERARFEYERFSR, B, &
MEETUAERBEGERERETE, MARBLSETA A NERTERANR, 5—7HH,
INRIRFE H CEMM 2, RALERSIBERERBEHNRTEF ERNERE E,

modname.itemname,

B e s AREES:, 38 ESAER import 2B MEER (FEBA) IR, Bx
TEBHEIMEN, #He ANERNEFRIES AERNLBEFESERF,

import Z AN —N T REBRME S ANER:R S ALFR S ARRNFFSRA, Hil:

>>> from fibo import fib, fib2
>>> fib(500)
112358 13 21 34 55 89 144 233 377

EXARIEER B S ARAMBFSERD (FREARSIH, fibo HEBEEL) .
ZEMAXNTLUS AERPELHRBE LT

>>> from fibo import *
>>> fib(500)
112358 13 21 34 55 89 144 233 377

ZMAXTE S ALUTHL () FLHER,

ER—RERTAREM—MERHERFA Y, EAZBERBRSB®iz, T, &
SEXRRHFEFARTUN, ETLLHFOE— LR,

AR

HFHEE L, BMEREEMEARREFRFA—E, Fit, MRIRERT RE9E::,

IRLBERH B RR2R HE, MRMTEUEBBRRZERIN XX 2— MRk, FLUE
Freload(), f#l#Mreload(modulename),




6.1.1. 3 iTHE R
LIRE TEMAREIT— Python #&32

python fibo.py <arguments>

BB RREMIT, MEFAT—#, Tt name X EH "main" . thFL=Eix,
IORARFERE 3 R AN TS A3

if __name__ == "__main__":
import sys
fib(int(sys.argv[1]))

FEAT LA E L ST BE AT AR 4 AT 4 A THORI A, el LAM{E T LA S AMIEE R, Ry BITeS1TH
IRER DR REEERIEA “‘main” XEHERITR T HAR -

$ python fibo.py 50
112358 13 21 34

MRBEHZER S AR, MARETIEBRAS

>>> import fibo
>>>

XMARBEEAXRAESRRE—NAENA #EO, HEARNX (flINEREE THAS K
T XA .

6.1.2. E 1 ERER

Y2 A—1 B A spam HWiEke, FBRRELEREGZEMHNNER R, NREEHE,
CREET sys.path T 2L HIE H 5B A spam.py I, sys.path T ERIFLAE K
HiX LAIE :

o HMAFMEMEBE x (HHAEZ) -
e PYTHONPATH (—E2&BF4M%XK, 5 shell T 2PATH B:&54ER) .
o SLREHKMIER AL,

#ia1ba, Python B2FRILUENsys path, HIAFAENE RN EELREENRITIE,
M EENBREZE,. IERERIMEEME ZHNHE, 2B xHEGHERRATN
B AWME. RIFMFREREEkmEE, SN EZWIARE—T4Hiz. BSESH
St EE S N



6.1.3. "4 1T B9" Python X

stFEATAEREERNGERERE, BT REAIRENERSLE, MREspam.pyrift
BB & THEE—1NHR Hspam.pycHIXH, E#M A spamiEiIE %2 " IRA, K
spam.pyc3ffet, spam.pyX{FBIER et A KT & Espam.pycSX R, 1R et ja RE

B, .pycS I R2RE,

BEBRT, BREEMEMEEFEEspam.pycXE, FYspam.pysit, &2iXE
spam.pycE A% iFBIARAK, 2kt At ng iz ; IREFEANREXEEALRTS,
£ RKH spam.pyc B SIERTNH, FHFEEUESHZIE, spam.pycXHFHRHRBESFE
AKX, HItPythontExBE F AT LMERRE R B2 R £ =,

R BAFRIG

o HLL-Osi&iA APythonfasat, FEMKIEHR BHREFET. pyoXX ., BrIB®IE
TRBIAL ; e REMRassertiz B, HEM-O, SrACFRET 7 2 ; [F2A.pyc
A FHAE . py ST 45 2 R ALY SE B 23,

e [[@ Python f@2str i A N-OfrE (-00) R BFH AmiddniTrit, mOHER
T, XARSBREFNE, BRIRESMNFF S RFRdocFRFH, fE.pyoXXHEM %%,
RAyFLEREFIRESKn TEEXLERA, By RERLER, ERMEREMMT L
it

o EEARRBITHER, TECEMHMMH (py ; .pyck.pyo) HizEl, HE—IEH
&.pyCsX.pyo S BIIN # F E

o UEMDITHEAMALT R THIAN, HAMNTEY SE2FREE A & B.pycsl.pyoX
By, Eit, MRFGKREBDS 6 HTXNRBBE—MER P S AR F I
BHEARRG AR MESRMA P E—L L3t A, BALUNEREMSIT LT .pyc.pyo
S,

o FAILUR B BRI R X Hspam.pyet, ERAX{spam.pyc (Sspam.pyortfEH-0) .
ZARAFAHAARZ #1TRATIENPython 5 %,

o fEkcompileal AILAA — 1N EH ZHHIFTEE R 6B pycXHF (S.pyoxX et fER-O) o

6.2. frAEIR 3

Python % B— MRS B, H LA LM EWPython SEFM (UTHIRESE
FM") . BEERBERHNERRNTRE ; ILREATZEESHRONES, BRMKAHE
RE#X, —HTHEIENERR, »—HEEH TR IRIERAREINR% AR
fE, XLERZARERN, LEURTFEENFESR, B, winregiEik RIEWindowsXk 4 LR
i, BE—NFHMERETER @ sys, EREREB—PythonfEirzH., % Esys.ps1fll
Sys.ps27E L T IR FIFBIR R ERNFRE ¢



>>> import sys

>>> gys.psl

'>>> !

>>> sys.ps2

>>> gys.psl = 'C> '
C> print 'Yuck!'
Yuck!

c>

REAREARAH, ZANEEFTEE L

¥ 2 sys.path B—NFREFIR, ©RETHEEHERELRNERR, SBMEARRES
FxxiE%F 2 PYTHONPATH, #08 PYTHONPATH RixEBMXBFRBNER A @G, {RATLUE
FRir ERFIRBIEBHRE -

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python')

6.3. dir()E#
NERE dir() FARHZERRPELT HELF, BRO—PMHHFFHRFREIIR :

>>> import fibo, sys

>>> dir(fibo)

['_name__ ', 'fib', 'fib2']

>>> dir(sys)

['__displayhook_ ', '__doc__', '__excepthook__', '__name__', '_ package_ ',
' _stderr__', '__stdin__', '__stdout__', '_clear_type_cache',
'_current_frames', '_getframe', '_mercurial', 'api_version', 'argv',
'builtin_module_names', 'byteorder', 'call _tracing', 'callstats',
'copyright', 'displayhook', 'dont_write_bytecode', 'exc_clear', 'exc_info',
'exc_traceback', 'exc_type', 'exc_value', 'excepthook',6 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'gettotalrefcount',K 'gettrace', 'hexversion',
'long_info', 'maxint', 'maxsize', 'maxunicode', 'meta_path', 'modules',
'path', 'path_hooks', 'path_importer_cache', 'platform', 'prefix', ‘'ps1i',
'py3kwarning', 'setcheckinterval', 'setdlopenflags', 'setprofile',
'setrecursionlimit', 'settrace', 'stderr', 'stdin', 'stdout', 'subversion',
'version', 'version_info', 'warnoptions']

MRAF#SE, dir() JIHHRIEE LBATR



>>> a = [1, 2, 3, 4, 5]

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins__ ', '_name__', '_ _package__', 'a', 'fib', 'fibo', 'sys']

ERCIHTAE 2 ENEH . 8. B3k EHHEFE

dirARFIHEABHEHEEM T EMEFR, MRMBIHILENT, SNELEsHAFERES:
builtin & :

>>> import _ _builtin__

>>> dir(__builtin_)

['"ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BufferError', 'BytesWarning', 'Deprecationwarning', 'EOFError',
'Ellipsis', 'EnvironmentError', 'Exception', 'False', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError', 'ImportWarning',
'IndentationError', 'IndexError', 'KeyError', 'KeyboardInterrupt',
'"LookupError', 'MemoryError', 'NameError', 'None', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'ReferenceError', 'RuntimeError',
'RuntimewWarning', 'StandardError', 'StopIteration', 'SyntaxError',
'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError', 'True',
'TypeError', 'UnboundLocalError', 'UnicodeDecodeError',
'UnicodeEncodeError', 'UnicodeError', 'UnicodeTranslateError',
'UnicodeWarning', 'UserWarning', 'ValueError', 'Warning',
'ZeroDivisionError', '_', '__debug_ ', '__doc__', '__import__"',

' _name__', '__package__', 'abs', 'all', 'any', 'apply', 'basestring',
'bin', 'bool', 'buffer', 'bytearray', 'bytes', 'callable', 'chr',
'classmethod', 'cmp', 'coerce', 'compile', 'complex', 'copyright',
'credits', 'delattr', 'dict', 'dir', 'divmod', 'enumerate', ‘'eval',
'execfile', 'exit', 'file', 'filter', 'float', 'format', 'frozenset',
'getattr', 'globals', 'hasattr', 'hash', 'help', 'hex', 'id', 'input',
'int', 'intern', 'isinstance', 'issubclass', 'iter', 'len', 'license',
'list', 'locals', 'long', 'map', 'max', 'memoryview', 'min', 'next',
'object', 'oct', 'open', 'ord', 'pow', 'print', 'property', 'quit',
'range', 'raw_input', ‘'reduce', 'reload', 'repr', 'reversed', 'round',
'set', 'setattr', 'slice', 'sorted', 'staticmethod',6 'str', 'sum', 'super',
"tuple', 'type', 'unichr', 'unicode', 'vars', 'xrange',6 'zip']

6.4. &

SE—MEE Python B EZANAR, RA‘KROEKEREL, M, Hxé ABRRE
AH—1EH BWFESR, MEERNER LTRERNEETRBEOEEINERETE4

M—#, ROEZRNFERLEEZMERNE (H120 Numpy #1 Python Imaging Library) B
EEBAAIEOEER | ERER,



Bz RERE %+ —RIER (F—NME") R4e—REFEXHNESHE. aF7REHAH
MEEXHE BEHENNT BEFKRH, B way, aiff, .au) , EHLRATEREZ
%P TRTIE K IR R SRR MU ERNZ 7 B4 3%, (RATBER R84 3t B R BRI
BLAREMNEZEE (LIRS, RNEFE, @NOERINE, ABAEILIFERR) , FTLUR
REFBEHRE— K EFTHE S RAIBRERE, fUSTRESEENEH (B2 ENX
HRHEKRR)

sound/ Top-level package
__init__.py Initialize the sound package
formats/ Subpackage for file format conversions
__init_ _.py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__ .py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init__.py
equalizer.py

vocoder .py
karaoke.py

g AxNEet, Python #% sys.path FHE FUFHxNEHFE .

# 73k Python B 4 E, HZ TLH8E initpy XM ; IHEMEHTHIE—NEERE
BT (BUa0 string) WB ZXEFEHE ZEREFPEBEER, &6 £HER
T, initpy IR Z2—1NEMXE, BTy 8Tkt ssiBaltE (BES

na) .

A P AT LAM SR § A # JRE9RE 3, 120 -

import sound.effects.echo

X AEFINE T FH&E $:sound.effects.echo, B EREZELFEE A,

sound.effects.echo.echofilter(input, output, delay=0.7, atten=4)



SATFEZN 5 —HER

from sound.effects import echo

EEABINE T Fi&Ekecho, BFEEAUFASEIAFF, RHLLEATLURMTAIER :

echo.echofilter(input, output, delay=0.7, atten=4)

FES—MEEARNREZESF AFMFNRRILTE

from sound.effects.echo import echofilter

XERINE T FHEkecho, {ExFhAfEEEechofilter() AT E#E 75 7] :

echofilter(input, output, delay=0.7, atten=4)

S B fE Afrompackageimportitemss, item TR B FES: (KF2) , BAUREHREL
M—EH AT, MR, 2NELTE, importiz AE LMK item EEFEREHEEL ;
IRRA, BRECE—MEHS, F2RMKE, WRAREHE], WEl%ImportEror®®.

Mk, A %4 importitem.subitem.subsubitem X #8935k, BRTRE—AH BB
28 XE—FAUR—MERF—1E, BFEREI— N REFELH £, B

18,

6.41. N\EHZF A *

AR M IEUNR A » B fromsound.effectsimport* &% £ 44 ? BEERT, hriz2HEE
XHZREFIHOEAREREFER, HIBEN2B3A#R, XTEFERKE, mMA
S AFESRARE > ERBAENEER, ZEFRAXEZRBETFEREIRFARTIREL
%,

M — BRI AR BRIEE » BIRMH 2 MBI, import 2 AFEALUTYHE : IREFH
init.py KBELT —1 & Halldlx, IBLEBEE frompackageimportiz Gy at %, & i%iE
BNNRPHMEREREFT S A, HBEHRAST LA, REZANEEREHRXINIIR
7. MRIBEE A A RATLUHE import A F AEHMNG, BALURERXFE, M, X
f#sound/effects/init.py FT LB & FEHIN 25 :

_all = ["echo", "surround", "reverse"]

x BELkE fromsound.effectsimport* $5 § Asound @ =/ Fi&E 1k,



MR all 5ZABEL, fromsound.effectsimport iz8 F* & M sound.effects @ $ AFFEHF
BB METHREE ; ©RRE sound.effects BE LW S A (FBESRE 1T init.py FEEMA]
wme=a) , AESFASHE LHNEMET. XSDIEH init.py ELHEAEHF (UREER
MW FER) . 2BEXNSHELHBIENImport 128 2 XNMHZHIFER, HEELLA
g

import sound.effects.echo
import sound.effects.surround
from sound.effects import *

FEZXNMIF A, 4T from...import &85, echo # surround x4 5 AR HEI6HE 2 2
A 4 ©11fEsound.effectsFBEEL, (EXLT allsttb=R# T/, )

% RF LR % i1 BUE A import* if R $ HAFSHEREANE, £~ mflapERZMEX
IR B IFBIHE.

iefE, f#F fromPackageimportspecific submodule —s% 4 | Exw b, xZ2HENTE,
MRIFF ANESRZEFRAHCEHMER FES,

6.4.2. 25| H

FEBEFEMESIA, ft0, surround B3k FTRERE echo &3k, Exx E, xM51H
EULEE LU import iz AREHFERRERBRCAGEAEMENESF S, Hi,
surround &2 AT LA 4 % #{F Fimportecho 2 fromechoimportechofilter, FIRELEIE (a0
BEBTHFERNG) PRI ES AR, import 2R KEFLELHH MR
o

MR—NMEE2FE (LLaflFHhe sound ) , RALUFERA LS AL AR AEHNFIE
3, BIg0, INERREH: sound.filters.vocoder & E# Fsound.effects @HH echo =, B©HLL
& A fromsound.effectsimportecho,

Python 2.5 FF44, BR7T LEE@RAEXE st S A, RAEILUEAfrommoduleimportname 9% A
EXREEREdS A, XL AWEGS AFAFTSNRSRIES S ARNZMNEFTIS R
= w8, L surround #&3x A H1, {RETLUER :

from . import echo
from .. import formats
from ..filters import equalizer

AR, ERMEXES $ ABETHRIERNE. B EEHRNEF LRI "main”, Python
FRRFRESER Rz EERLT S A,

6.4.3. Z2ZTHEHZNE



BEXF—MEHRIEM, path, EXHETEHE], 2% E2WAKR1EN—1ES initpy FifE
B MR, ZNEEAUMEN ; IHMEF ARREPSENELRNFIHER.

2RBEANFTZELIIE, SHURTY REPIERNES,
BE

| [1]] = rr L, HBHELBR WITLI SR ; Rk g 5 NEBUE LA HITRHERBEBRA %
BHHNERFSRP, | |||



7. sy A

EBABFHNHHESTAE ; ATLUTHIRA £ 7 NFER, BaIUBEARIXXELEEEE
. AERTEBPBLMAE,

7.1. #%{bia

EIBFT A BRI A AN E  ReaXiEaMprintizA, (BE=ANAR2EAX
52t KRB write() 3% ; AnAEs HSUERTLAE| B sys.stdout, @R ABS N ESZEF, )

BRFAER TG M UM AZ 5 £ TR ZR RN E. BAMITERLE
MR B—MAAZECHABENTFRELE | ERFFE A MEERE, R
BEMMREBRINGR, FRELBE-LHE BTHRTHFHRERIEES TEN
BRZRE; SERE™Te. BTMITERMEMstrformat()777%,

stringEhBE—PNTemplate %, R B4 —FRFHFERAEHEE.

UAREE—NNEE : A0 A FHE ?FzME, Python BEAEREMEEZH AT
8 Feg#grepr()Sstr() B,

strORBARETREIA £ /MR ATN, MreprWABETENRE RIS zHNRAT
X (NREEFENIEEFEEI L SyntaxError®®E) . T3t A% FEERINRFIHERN
iR, str()frepr()fHREMERBE. F%14, PINBFHENRNFHRIER LY, FHX
ATNEHHEPNER—NHEFHERNKR TR, [Fitt, FRHEMNZEIFE aMMTENERR
=,

— L6 F



>>>

>>>

s = 'Hello, world.'
str(s)

'Hello, world.'

>>>

repr(s)

"'Hello, world.'"

>>>

str(1.0/7.0)

'0.142857142857"'

>>>

repr(1.0/7.0)

'0.14285714285714285"

>>>
>>>
>>>
>>>
The
>>>

>>>

>>>

X = 10 * 3.25
y = 200 * 200

s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...

print s

value of x is 32.5, and y is 40000...

# The repr() of a string adds string quotes and backslashes:
hello = 'hello, world\n'

hellos = repr(hello)

print hellos

'hello, world\n'

>>>

# The argument to repr() may be any Python object:
repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

X ERAMTEAmETEAMIIGR



>>> for x in range(1, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# Note trailing comma on previous line
print repr(x*x*x).rjust(4)

noR

8
27
16 64
25 125
36 216
49 343
64 512

9 81 729
10 100 1000

0 N o gk~ WON R -
©

>>> for x in range(1,11):
print '{0:2d} {1:3d} {2:4d}'.format(x, X*x, X*X*X)

© KR
N
N o KB

16
25 125
36 216
49 343
64 512
9 81 729
10 100 1000

0 N o o b~ WON B -
[e)]
a

CERESE - RAIH, Sz B—1EEEIntB 2R 1 ELREENSRZ @R
1%, )

LENAFERT FREFRBstrjust) AL, CEBIEENBREREFTFHRELTETEN
AT F. REBIAEEAstrjust)fstr.ecenter(), XEFERHBEMAR, B41RIKE
MNFRER, MRHANFREREK, ENTREBEFRE, MErRFREARE ; XRF5
MR FREL, ERREEFT 3A—Mikix, BIRR—TEENE, (MRFENEE
BT, AL E—DEIRRE, Blaxjust(n)in], )

B —FTTE strzfill(), EMBEFHFEEMERT, ZERBAUERRHIELS :

>>> '12',zfill(5)
'00012"

>>> 1-3.14'.2fil1(7)
'-003.14"

>>> '3,14159265359'.zfil11(5)
'3.14159265359"



str.format() A EMERREN TR ¢

>>> print 'We are the {} who say "{}!"'.format('knights', 'Ni'")
We are the knights who say "Ni!"

RESREPHFR (MABXFE) [SHEE %A k@ bstrformat() FEM TR, ES PRI
38 % 2 hstr format() A ER st R E,

}

>>> print '{0} and {1}'.format('spam', 'eggs')
spam and eggs
>>> print '{1} and {0}'.format('spam', 'eggs')
eggs and spam

WRstr.format(\FEERXEFSE, BLFBEISHELSIREIME,

>>> print 'This {food} is {adjective}.'.format(
food='spam', adjective='absolutely horrible')
This spam is absolutely horrible.

IESHMREFSHITUBE A

>>> print 'The story of {0}, {1}, and {other}.'.format('Bill', 'Manfred',
ce other='Georg')
The story of Bill, Manfred, and Georg.

"s' GERstr()) #'lr GERrepr()) RILLA T & #848 Ab 2 B 048 31T 3% 32,

>>> import math

>>> print 'The value of PI is approximately {}.'.format(math.pi)
The value of PI is approximately 3.14159265359.

>>> print 'The value of PI is approximately {!r}.'.format(math.pi)
The value of PI is approximately 3.141592653589793.

FRABAF TN MNBRIES, X4 BFZE N B/, TENEIF PI
o ZAIRE.

>>> import math
>>> print 'The value of PI is approximately {0:.3f}.'.format(math.pi)
The value of PI is approximately 3.142.

TEERR-IEBEHRATUREZFEBMRNTE, XEXCRESERER.



>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():
print '{0:10} ==> {1:10d}'.format(name, phone)

Jack ==> 4098

Dcab ==> 7678
Sjoerd => 4127

IMRIRE— /F?f“E%?Ei:E’J%T%H$1ERT?EﬁF%, ERALEREFMAZMAES A
TEMEFT. BVEHENAE, TUEA-NFH, REERT M.

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

ac 'Dcab: {0[Dcab]:d}'.format(table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

ZATLAHSHR N FRURRFEHE AR 4 A,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print 'Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}'.format(**table)
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BFHAXNESHRERESvars)AERFEENER, 2RERE— 1S ESMERB T ENTH,
K Fstr.format()TRMIER, #S REFREEE,

7.1.1. BB F RS

%z BRI LUATFRFREIE, BRZAR % Blsprintf()- AIEHNSH L REIA2NSH, &
[ER B Mg AL R E BB FRF R, HIA0 -

>>> import math
>>> print 'The value of PI is approximately %5.3f.' % math.pi
The value of PI is approximately 3.142.

FRSBBACERE —H i, TURIEZHESR.

B

open(REI— XK, =& LHRZER AR DS @ open(filename,mode),



>>> f = open('workfile', 'w')
>>> print f
<open file 'workfile', mode 'w' at 80a0960>

BE—INBRE—INEENGHENETSL, ESMSHERE—IEFE, SEMRINAFERZ
XHRILNFRF, mode Mt RNAZ WX ; w RTIREEAXH (B4HFEMRAX
B mER) R NITH S TIBM, B AR FBEAEEN B 2R nEIR

Bo. mHRERITHAXH#ITiIMAE A, mode SHZH R, FikA'T,

£ Windows & £, EXEEEN b'RARUZ #HIARITH XS, UBEE D,
'whb'Fl'r+b"iX 4 BIE, Python £ Windows & £ X 45 SXARSIHFI = # #3055 BB A
XA Hrhet, TEFHEEHMMMR L. XFELR =t ASCI XAXHEE 7 #, BR
FBIFIPEGEREXEX A M) Z st Hl SX I EEE, i BEx Xt —EE o SUZ #HIERIT
F. 7 Unix & L, EEXFEMIN—NbREEHRTF, RARATUAECEEEEMAES
RIPRAE — ST

7.2.1. Xt RTFE
A% PR BISBIL X T RIB 2 61,

B EHERE, TLUAMiread(size), %% IETRENMIEF UFHEPRERE
RA. size BEAHMBRESHE, & size WEWHE » 7 Bet, FREDFHREEBNXH ; 40
RXHRNRIRNBREN A S, RBMRMOAMT. Tnl, E5EBEEE size k/NHF
HHIE, MRE T XHRR, fread) KEE—NEFHE™).

>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline()MX iz IN—1TH8IE ; FREBLRSKFE—T®RITIFA (\n), REAXMHERE—1TE
BLLTRH 2R AR, IHROMEMARERE, WR freadline()RE—NEFRF
£, BPRERFEL22IXHFNRE, MUORERE—PMRIE—DRITTFHFEFSE N, NERR

BE— 2T,

>>> f.readline()

'This is the first line of the file.\n'
>>> f.readline()

'Second line of the file\n'

>>> f.readline()

RE UGB /7 X RF MG E—1T. IRBAREXFFERI G £/



>>> for line in f:
print line,

This is the first line of the file.
Second line of the file

INRARIEIE SR RIRT B 1T R —DFIZRAP, (RtBALUEAlist(f)skf.readlines().

f.write(string)¥¥ string IR BE A X4 3R [E]None,

>>> f.write('This is a test\n')

MRBEAFRBEUANEE, FEEHCHEY—IFRSE

>>> value = ('the answer', 42)
>>> s = str(value)
>>> f.write(s)

ftell(pREI—PNEE, KRG REXGHIIELHAE, 28EitE7T BXHFLEIEH &
HILEAFEN, BERX AU ROAME, wTLUERf.seek(offset,from_what), FHGIEHSE
=Nk offset i+ BiSX, SERB%ENEBTF from_what 58, from_what 1% 0 RREL
XHHNFIBEASER, 1 RAUSTHNXHMAEASER, 2 XRAUXHNEREASE

Ro from_what AJLAERE, BAEHA 0, RNUXHHNFBIEASER,

>>> f = open('workfile', 'r+')

>>> f.write('0123456789abcdef')

>>> f.seek(5) # Go to the 6th byte in the file
>>> f.read(1)

15

>>> f,seek(-3, 2) # Go to the 3rd byte before the end
>>> f.read(1)
ldl

ERZ—IXMHE, AMfcose()UX A EHEME SANMERL KR, #Rf.close()
J&, B2 R ERZ X RIFR.

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ValueError: I/0 operation on closed file

RIBX st Rt FERAwith R FERIFOME, IHEMNTFLETXHRARESEsX A, B
FEREFL2EREREXR, ERbHE—NEFERBIry-inally;zAER/ES :



>>> with open('workfile', 'r') as f:
. read_data = f.read()

>>> f,closed

True

X RrE—ERKERMNAE, Hliisatty()Ftruncate() ; BRXAX M RITEERE, i+
24 Python ESZEF M,

7.2.2. B jsonTE % ML EE

MXHRBEFHERE S, BEAMES % RILEH, EAread (HERSREFRH, &
FEE A% Aint() X A BVERE, AU 123" X BT R #4000t i B8 123, HIRBERE
BEARXBIELE, PIIRENIIRMTFH, FIMANFILENBLITESE %.

WA P ARIFEECHENRRRTE 2 BUE £ 889K, Python fo i fR{EAE AR
LT#MEISON (JavaScript Object Notation) o #rAERERjson A LAE S Python $E 4 4,
HReENZHRAFHERTIEN ; BT AFIE. MFPFREXRTEAEFHEBIES 4
A REHME, FIMEFIRFEIMER TEH, Rniz st ROF RSB AT LAF 72 S8R
H, AT LUE it P4 i 1 15 X 4 i PRI 25

- ==
xT=

JSON BX2ERATAN L AEFP#ITEER#. AZRFAMELATET, FBRH
ME R — DB 4%,

MRMBE—TRx, FALUAEEN—1TRDEEH JSON FREXRTFHN :

>>> json.dumps([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps()EREEY 3 A — T ARdump(), BEEARFEIMEEI—DNXE., FRUINRIZ A B AT
FTFRI—AN 2t 8-, BT LA AE 6 -

json.dump(x, f)

K TEFBEAAR, WMRIZ A IR 5

X = json.load(f)

X G L IERATURIEBTRNFH, HFEFUEER % 264 JSON EE— AN
B, Jsont&izB9FM =t b A i m B R #%,

BiEBH


http://json.org

pickle - picklet& 3z

B JSON R[E, pickle 2—MNhil, BIRFIERE &M Python st RMIFFIE, Eitt, ©REE
FAF Python MARER XS HMzEREN N ARF#1TAEE, ABATEHEERRZEM !
MEBIERALNK EEE DL, REIMEERBE—DNTZETED pickle HIEBA LUIITE
=,



8. it MIRE

BEERE, BNEXEESHRELZER, BRORMEN X TRIMNGF, tHiFRE
2 NEd—L, Python (E4) AR i REZXSD : EE42 IRE,

8.1. iz K42
EIRAE, ERZ AN 2, ARERIRIES S Python 3 &G — :

>>> while True print 'Hello world'
File "<stdin>", line 1, in ?
while True print 'Hello world'
N

SyntaxError: invalid syntax

BEEOWMHREE T HEN—1T, FEERELHRINL 2B T —NIVITET L, &2
EHEETXEIE MWisesiEl (EVRNBEIZXHEN) « EXMIFH, 2uEIxeFprintg
R, EAEEZARD—IES (V). XHRMITESE—FHiand, FMUNRzTME2—1
IARIRA A EERER B 22T,

8.2. 7&

EfE—KiaARREAAEEELZERN, EaTemx, hBETEL £42, EHTH
A4 BB 4R AN Y B E FERFAITREME R « RRIRZEFELAE Python 72
FHRREEH, AMAZHRERTIIWEFLE, $BA£LUTENEZER

>>> 10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
>>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: cannot concatenate 'str' and 'int' objects

HE§,: /?E’J E‘H’i/ﬁ/u\j: /—.T_\ZALQET'f-l-/A%o Eﬁﬁxﬁﬂgéﬁi, /\;tng{/Fﬁ/é/u\E’J_gBﬁ?]—
FH 3k - T_J\/I\WJ?':F'E’\Jﬂ'i—ﬁ!ﬁZeroDivisionError\ NameErrorfl TypeError, ITENHEM R
BLRUNFTREREHNENRTENGT. IXTMERENRTERERN, EE24TFH-E



EXLNRERFA—ET (REZXZHFEFANFH) . mERENEHRBZNERN /7 RFF
(TRREHXRT) .

X—TRE—MOLHT FENFwERNBERENRE.

i ERREBI MHEROWHNEA L RTRELEN LT, BEARXREREIRN
HHTER, BRRBEHERANESTRERITER,

NENFE JIHTRENFEURENHNE Lo

8.3. niEzw

ALLB i mIERABREREIRE, BT FTENGTF, 22— BEXKA - ABRHA—
NEENEBE YL, BRFE XN ER (EAControl-CHRAXZFHEMAE) ; F
B p = E£MrhErs| £ 892 Keyboardinterrupt &,

>>> while True:
try:
X = int(raw_input("Please enter a number: "))
break
except ValueError:
print "Oops! That was no valid number. Try again..."

Tryiz AR T AR I,

o B/, WiTtry A (tryflexceptxigFZ @ iiEa) ,

o MNRK%xEFEMRE, ZRBexcept FaAHiryizdHHIT5R %,

o MREtry FAHRITIEPRERE, Rt zFANERES. NRFEEH £ B Sexcept
R FEENFELITE, 0 #1T except T, ARGFekL#ITry 2B BEHNKA,

o MRFEN XL except XFEENRELRLE, BEHME#L EEMIryER ;M
REEHILREZINRENRD, EREAY—TNRRERE, BEFagtaiTHIr—
S0 ERTRBIE B

Tryiz B A BEE ZNNFA, UEEFAANRELIERR, TdEZRE—MRERFENHEIM
17, RIEBEFRXBLETEE try TAFNEE, FRLKLER— IMryFanEMLIEREFH
LEMNRE, —1 except FARMLA#ESHTAINEZ I RENETF, U0 :

. except (RuntimeError, TypeError, NameError):
pass

TR, Lt RENESENERN, [ AexceptValueErrore: B IHRKE X, E#.4 Python
iBE B K exceptValueErrorase: (I0TFFd) o A TIRIFAGZF AN, BX2EMARX
Y, X EEREFexceptRuntimeError, TypeError %A Fexcept(RuntimeError, TypeError): i



Z [ FexceptRuntimeErrorasTypeError: , iX 51 i% A 2{RIEEM,
&E— except FARUEARZEE LI, UNERREMFFER, FRAXMAIXNER 5D,

HERBB—TERNEFHZ | A URARITH—F4:208, REEHIILFE (b
HRAELELEZINRE)

import sys

try:
f
s

open('myfile.txt")
f.readline()
i = int(s.strip())

except IOError as e:

print "I/0 error({0}): {1}".format(e.errno, e.strerror)
except ValueError:

print "Could not convert data to an integer."
except:

print "Unexpected error:", sys.exc_info()[0]

raise

try...exceptiz@A— 1A &k Melse FA, Htimet, WHKEME except FAMGEHE. AR
FEE try ZARENRERE T K2, TUFERXNFE, Bl :

for arg in sys.argv[1:]:

try:
f = open(arg, 'r')

except IOError:
print 'cannot open', arg

else:
print arg, 'has', len(f.readlines()), 'lines'
f.close()

B Relse FALLIEHANK LRIy FARELF, EAHSTLLBEREN KR TZHTly ...
exceptiz AIRIPRIK BRTE| 2 IR E.

SEELER, CHEFEEXEE, BNYRENSH. SHNEXTNLEIRTREN

except FAIAIUERE S (Fm) ZEEE—1TETE. INETERHETFT—IRE L6,
Bt RENSEREFRELFIMargsh, AAFERL, RFESFELTstr(), ALLRENS
KA LB #ITE M A% 5| A args.

WA LIES 2 REZEIERAE—NFE, RERAERNNMEREZNEM.



>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

print type(inst) # the exception instance
print inst.args # arguments stored in .args
print inst # _ str__ allows args to be printed directly

X, y = inst.args
print 'x =', x
print 'y =', y

<type 'exceptions.Exception'>
('spam', 'eggs')

('spam', 'eggs')

X = spam

y = €g9s

HTFRLENFE, MIREEESH, BLSBREHFREERNRE—IBIITEHILE,

REREREFERAAEBEEELET ry FATHNRE, MERKE try FOHENEY (B
ZE R EAANEE) 51207 E, F :

>>> def this_fails():
x = 1/0

>>> try:
this_fails()
. except ZeroDivisionError as detail:
print 'Handling run-time error:', detail

Handling run-time error: integer division or modulo by zero

8.4.8| 57
raisei2 A HTERF R BT 2 —NMEEMRE, il :

>>> raise NameError('HiThere')
Traceback (most recent call last):

File "<stdin>", line 1, in ?
NameError: HiThere

raisecNE—SHIERESI 2 NERE. BXFe—TRELAIFEE £ (MExceptionikRER
%) o
MRMFAEEFTES 2 7E, BRTERIES, — N g 2B Wraisez AR S MEFEIL R

s,

=i



>>> try:
raise NameError('HiThere')
. except NameError:
print 'An exception flew by!'
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in ?

NameError: HiThere

8.5. ArELHRE

ERAILEBREFNRE L EMLECHZRE (Python tMBESHBIEFSLE) . B
W g gk AKException %, EREEgkAAEE A EEak AR AL, B0

>>> class MyError(Exception):
def __init_ (self, value):
self.value = value
def __str__ (self):
return repr(self.value)

>>> try:
raise MyError(2*2)
. except MyError as e:

print 'My exception occurred, value:', e.value

My exception occurred, value: 4
>>> raise MyError('oops!')
Traceback (most recent call last):
File "<stdin>", line 1, in ?
__main__.MyError: 'oops!'

TELERBIF, ExceptionBRABIinitMEBE T . FBITH 4 2 eI T value B, XNk
AR Bargs BT A,

S8 A TLUREM L —#HEAER, BEREHRLRG L, REH-LEBUHURARE
R IERRFF RN R ERER. B TS5 % JLMAEE 2ERN, — N BERMUE
BAZESELNFEE—ITEL, REETINEEATENEGRBR BT ENF

I -



class Error(Exception):
"""Base class for exceptions in this module."""
pass

class InputError(Error):
"""Exception raised for errors in the input.

Attributes:
expr -- input expression in which the error occurred
msg -- explanation of the error

def __init_ (self, expr, msg):
self.expr = expr
self.msg = msg

class TransitionError(Error):
"""Raised when an operation attempts a state transition that's not

allowed.
Attributes:
prev -- state at beginning of transition
next -- attempted new state
msg -- explanation of why the specific transition is not allowed

def __init_ (self, prev, next, msg):
self.prev = prev
self.next = next
self.msg = msg

RKEWRENRFEELLError' g B, (2 UTFHEREN®L.

%

REAFEERPHEL T HCHNRERREECHAME LR P T L £H042, & X—
AT 2B mER.

=
=

8.6. E LIFHEIR/F
Tryia @8 3 — DA% EFA, BRETELYAERAER FHTHEDIRE, A :

>>> try:
raise KeyboardInterrupt
. finally:
print 'Goodbye, world!'

Goodbye, world!
KeyboardInterrupt



TEBRARERE, BBtz AL RR N Tfinally F/. HiryFAPLET 1R
&, FEEBexceptFARE (HERE L EFrySHelseFAF) , FEHITSEInalyFaAER
BEHFEI 2 X NRE, tryizAMBTbreak, continesireturniz @B, BE#SMITnallyF
8, UTR—1NEE &6 F (Bt BexceptHlfinallyFaMtry;2 A ITEARS Python
2.5 —#)

>>> def divide(x, y):
try:
result = x / vy
except ZeroDivisionError:
print "division by zero!"
else:
print "result is", result
finally:
print "executing finally clause"

>>> divide(2, 1)

result is 2

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: 'str' and 'str'

ENEFRERIN, EEMABERTEHSMITINalyFE, AR NEFEEIRE LM TypeError®
TR A WexceptF ALK IR, RLERITInalyFRABRHEFSI 4.

FEExWRARERS, finallyFRBET2RAS LR (FlaNXE4sMs &) , A8 % RIE
BRE NI,
8.7. BFIEIRIEMITE L

BEMREL THEFATEZARGBHETIEREF, T IRNERAZRYEZERY. B
ETENRA, EZXTF—TXGHITHERRTIRES.

for line in open("myfile.txt"):
print line,

BB MRS IITREZEERRILNNEE—EBETBENN | RRFITHARS, X
EHG EMBAR R M2, BERERESHEREBFHRAIEZE—1 8. Withiz 8 a LSRR
X R e R e R E IR,



with open("myfile.txt") as f:
for line in f:
print line,

WATizEHEE, XHFHRLmxn, BMEELBE—THEBET 8, HENRKREGRHET
FELRFEITAZEL B SN,



9. £

B Hithy32:2 S48k, Python B HAIARAVMEEMNELBIAT £, ©= C++ # Modula-
3 £MFIFPR S, Python X RM T HME I RHEMFTEFETIRE © X ENBRFESZD
¥, AN IUBEHE XN ENEMAE, AL UERNATRARE LFNA
E. MARALISEARHENM LWBUE, MEx—#, 2EHES Python s 5MR : B

MEE T R, FAIUEBZE#—FBR,

F C++ Rz, MEBRTEK R (SEHERR) BLEW (HEBRALTXILEL =
FIEAME|IF) , FRIENK R EREEEE B, 5 Modula-3 —#, TEK R AEHEE §EN
BRI RIK 7 : AERHMWERA R ANE—ITSHRTAREAE, AT
BlAZ xR, 5 Smalltalk —#, XAFHER, XL FALMEGALRETELLNE
%, 5 C++ #l Modula-3 [, A PAILIANE X BEAE X #1TV R, A, & C++ —
¥, ERPILEELKRSE S BRFEZENNERERT (BERA2ER. T™xhF) .

(RAFEEL BRI RNARE, BRE/AER SmallTalk #1 C++ IR, HbkEXRA
Modula-3 B9 K i&, E#LE#E C++, Python WEHIEIRiZEFRE, ERBREERVE=EN
Wit Bo )

9.1. AR

SHREMIIM, TNEF (ESNMEAEH) TULEER—MR, XEHMEEPHA
#F. F—RHMBEx & Python 2B ARFRE NN, MALEBRATTHEARLE (K
F, FRH, wa) S22 —[iRA A E . A, 7EPython X238 kA ¥ st RM7|
xR, FTHMAZSHEC LB, 5 BTEEEFRBIIE LR, XBEEHT®HILERS,
R4 3| 20T HERELE S £ LUEH4. M, mR—PROFE2RI, BAyEzaL
REABT—NMEH ; MREBERTSH AR, AAERNER T — XRER
T %1 Pascal FEE & T RSEHHI% £ HLH,

9.2. Python {EFigF1dp & 2

EN B 2281, RBEEESHFIR—LEEX Python FERERMM N, 2HNELFEERWHE B
Tm&EE, ExLBRETRNMR, SELEMRERAEMNGRENIERIE, 54,
X —HI89H R st FEM & % Python 2% R &BFEE B A,

IEFATM—LEE SLFF R,

B2 A R MATRE xt REGBRGS, Hpla &2 E T EZ @it Python FHEAY, FTLEER
REIEEAXE CRTHELTE) , BUEthETERN T, UTHE— LRz asblF :
REZHTE (BEHBAHNMWabsHMAREFERNRT) ; BRhNEREH ; HEUARTH



BEE &, EEMEL LN —AIRUBEEER—1"HREE, X THEEEENEN
BEE—RRTESRE AL REEMXZR; A0, A&NTFREERTLUERE LR
maximizeMA = = £BE — RFERE DM LIE R R ARSI BB,

IRER—R, HEABM XN REENERRR fign, fEzRixNz.reald, real
Bz RO—NEM. mi&thiy, ERPNEMEIAZEMSIMA  ERke X
modname.funcname, modname@E— MR 4R, funcnameBEMN—NEM. EXMIE
RE, ExMEMNERDELNEREI TR EENMS : enNAZRA—HRE
1]

BUHALURRMNERALETEN, EE—MBERT, TUBEMERME. ErNEEEER
B8 : R Ll #£ Emodname.the_answer=42, A EME eI LIRdel;z 80k, 5150,
delmodname.the_answerf = #ilfk 2t &®modname# #the_answerfE 1%,

BB E N ENSHER—H#E, BEEETRANEREH, SERNELTHMBAE [T
Python #4238 & #5018, Kz FARWHIR, RN EF/H B2 [ Tk AMESRTE Uit 62 ;
BEERLT, EpwdEZitia—BERFIFEL2HRELE, R8N 2 AARITHNEE,
TERMHAX ARz Az BRERAERNH A, #EHERERmainlI—E 92, FIULENEE
NECHELREMEEE, (NEEMEm LBEET—MERG, xNEHRUbuiltin, )

EREE R ER 6 22 ) R EUA et )2, ARBROHNES % T —PEHRWEELIENR
BetmkR, (Rrrl, ARTERFEBIELETHLEALY., )HRK, B &% EAREEN
BOWEERmEZER.

et = Python BRI LER )7 i — MR E RN 8KE, BN EE; 7" HNEEE
RS ARIABIS| FTEe A 22 | R EIRAE & &R,

2 RFRBNAEZFRAM, BENNERZ A, BERTIEPHEARIE, E08
=PRENFERE, ENHaBZERZ A UEREFFW

s BRERREMTESRERHAIERSE

o HRERAAAREKNIERE, M&ENEARRYMERETSR, ©NasIERHE
L/ H

o BIMEZTHRNFANZESISRERERMBERSE

s EEERNIFABERNEEESRERRINBZZER

MR- EFHAEEN, BLAEHAESIANRAZERRERESZIMERER®H
R, &0, EREEFAEBCAKINMAETERZR =N (XENTERERE
EENFRBSGUE—TH NEHLE, ANEFHERGANBIEIEFRHL) .

BERALT, BHRERESEIRIMRENAGE, KB, REIBFEREEIRNGRZERT
S2BFEREER : ERNEZEE., FELERBEREAFRURT 52— BZER.



NVREMERIB AKX SRENZIFEEEN : HENL2BEREERBHIE L FTERNERD
R E, SHEAANMESENEER. p—HH, ENLFERIERHIMN, &
i 1T I E —FRTm, WWm%;mrTﬁkﬁ BT RER A 4 &8 500 4533 6t 1R
E, FTURERHHAER ! (Bxtl, AT ERCL2PAEHR S, )

Pythonf— & 5] 2 K TE F—— R &G Holobaliz i i—Hm AR F L BREREZM/ER
B, MEFAREFHE—RIZEDBEER R, MREEML : deixREMBIEREZEHN
22 A P iPRE X, TR L, PIESIAFGANIRIERERTREIERE : 3 import
EAFEEE U E R B HNE B E T REERE, (TLUER Global 28 T 5 ARELRE
ERE, )

9 3 *)JT/\ j—

£BIATVERFIEE. MR £ BN — L35 L

9.3.1. XELiEE

R ELHR G 2R TS :

class ClassName:
<statement-1>

<statement-N>

FHELERBRESL (defizf)) , BEMTFEREN. (IRIARATLUEER#IHERIE—
DX, HE—TEHBEHRER, )

rRm AR, XELTENZARERRHEL, THE 202 UMNMAESR &S
ERA—REEHRNESBEE . EPHHBELBEE—NMHREIANSHIIR, x2
HiE AR URE X LB

®
=2

#AEXELED G, ReIBE—THEMEZER, FHRBERE—FRLL, FERImEK
AXNFHMBEANBEREE, FiEXBENREE LR EMHBHIET,

EENLIEEZERSY, —PNERBMOUET. EXLE EEABNMAE R #ITT —
NEE; BNET—YR#—FTF 9 £ tRIHR, ﬁ“EﬁFﬁﬁBVFﬁﬁfﬁ ((ELBIARZEIE
MEFD) BEMRE, ENREXBHRER £ EL LRI EEL (FlFHEClassName) .

9.3.2. £t

F A RIFFAHMRE - BESIRMEAIE.



EHSI A FRAMPythonhFrEREMS|FH—#M454:27% : obj.name, BMHEMRTEE
Z R ZE A B £ xt RIB A B BIFR B . HLh, MR EELFBERBXH

class MyClass:
"""A simple example class"""
i = 12345
def f(self):
return 'hello world'

A2 MyClass.i #1 MyClass.f @ BB MESIA, 2 30RE—NEHM—NAESR, BATLL
st X B A, RATLLEE 4 MyClass.i K ERIEWE., doc hE—TERNEM, &RE %
X HF R : "Asimpleexampleclass”,

(IR B EREBNFS, TUREEARE— N T F SRR, ZHBOREX N8
—MHFE =B, Flan (Ri% R LRy E)

X = MyClass()

BEBX N LB =R, FREIRRLBE L EX

EHNEEE AR =T ERR) BB —TENR, RELFEQBHINRILUBEEL—T
MR L. FEE £ ALE L —1E A initBRIRAE, BRTEXA

def __init_ (self):
self.data = []

YEELTinit)HE, WL AFIER X 268 58 Binit). FTLAE TERRA
i, AT E— N, E0BErE

X = MyClass()

LR, InitOAERIUAFESE, x/HREBRAOREE, EXMERT, X 2ALRENS
BURF 1% 3 init(), B0,

>>> class Complex:
def __init_ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex(3.0, -4.5)
>>> X.r, X.1
(3.0, -4.5)



9.3.3. =B R

REFNTUR R B R 4 ? 2P RE—TRERFRZRESI B, BAMBENNE
M BIRRMEMSE,

HIEB MY T Smalltalk FEY" 26 T "k C++ RI"BEER R ". HIBBEUAEERS ; M
BT E—#, ENSERE—RLEMRAERER. Fl0, MNRxE_LEEEHMyClassH
B, TEMRLERMITEE G16MASHE L2 :

X.counter = 1

while x.counter < 10:
X.counter = x.counter * 2

print x.counter

del x.counter

LHIBEMSIAN s —FMEBEAE, HER'BT —MxIRHUEK. (£ Python, HEXD
REARR 4=t 220 HthxtR 1 BT LEF AL, B0, FIRIRE append. insert,
remove. sort 5A%F%E, (BEREREMNT0H, FRIEBAMHIA, BRI IERIE £ 261
R E, )

£ RO ENEREMEBTEN L, RIBEL, LPMERBGRMNBEMHELTHS
BRI AR, FREAERMBRGIF, xf2—PNERMAZENSIA, ®AMyClass.f2—
K, ExiftZ, EHMyClass.itfZ—1TE#, Bx.f5MyClass.ftBAZ—HE — BE—
MHERR, FR—TEBAR,

9.3.4. TIEHR
BRERT, BREREZEREREAR

x.F()

EMyClassByRfId, xfhREFFE helloworld, A, AR—EBEZEABRAE : xf
B—NAERR, HLE#ERUGRAR. Hl :

xf = x.f
while True:
print xf()

SR ith3TENhelloworld,

ARAENEELET 4 ?RATRELIREE, EEX)RRAREXESE, BIME! ()EHY
EXEET —1ME8. 238 LET o8 ? SARMREEAAPRD S Python S
SE—AIEx SR Erm LREERA.....



ik, RATRELBETER : AENEHRET 263t RFIEHRBHNE—NS8 %
9 TES, EEMNBRAIS, BAx)TE2EFRTFMyClass.f(x), —MIERT, Un DNSEHB
HFRAA—NAERESTEAEFRAEN S RIBBARFRNE—NSHEIE, AR
FFRiA FAHE B BB

INRFE ZAAAAENITERE, THR-TeENEAIFEHE. 5IRFNERMEN:H
B, REREWE, MRINBEBAN—TIEVHNEREAREEYE, BASFEANR
MEBARERA—THRAR  IMBFAEGR. U—PMBSEIKARAESRN, BEH
EFiFE, RAEAIKRMERNSEIIRE—THNSHIIR, RAEREIRABINH
HBEIIR,

9.3.5. ¥ flx=fl% =

—fxkst, =OEERTHE—ITRABEW—HNEE, £ TERTENMALNLENE
MFRAE -

class Dog:
kind = 'canine' # class variable shared by all instances

def __init_ (self, name):

self.name = name # instance variable unique to each instance
>>> d = Dog('Fido")
>>> e = Dog('Buddy')
>>> d.kind # shared by all dogs
'canine’
>>> e.kind # shared by all dogs
'canine’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy’

EMAELRA G RTH, &% AR, GIAIFIRMFH, WHZHEETEFKBHINER,
pign, TENEFRBricks SIRT Rz RAEL T E, RAFERDog 2HIFRAZER—TIIK



class Dog:

tricks = [] # mistaken use of a class variable

def __init__ (self, name):
self.name = name

def add_trick(self, trick):
self.tricks.append(trick)

>>>

Dog('Fido'")

Dog( 'Buddy')

.add_trick('roll over')

.add_trick('play dead')

>>> d.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

>>>

>>>

O QO ®© o

>>>

A EBIEM& T R ER— I RA L E

class Dog:

def __init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):
self.tricks.append(trick)
>>> d = Dog('Fido')
= Dog( 'Buddy")
.add_trick('roll over')
.add_trick('play dead')
>>> d.tricks

>>>

>>>

T QO O©O o

>>>

['roll over']
>>> e.tricks
['play dead']

9.4. i Tt BA

HEEMRBERENAERY ; H TREBHANGRZ AR, XFERRRFHAEF Rk
£ A bug, EA—E4HERADVARNHZZAEN., TENAESLERELEZRTNE
F&, FRA—NMNERREFRE (BFRE—T TR FAREREEHEIL, HE
J3iEME R #h @ METER M E R R,

HEEMEATURLESIA, BAUE— M ROEEA » (Brim) R, wfiEs, 22
TNREFR s REBUE £ B, Fsxz b, Python RARA aesgdl s EE—MBEHET»
B, (B—7AMHE, NRFE, EA C %EH Python sz L AT LATT R 14 52 248 T FFHEHI T R



B35 1 5 XATLLASR@E C i3S # & Python, )

& PRz ERNERBEREE—F » T8 BRIt NBIRE M ERLR R4 FH
BEIFRL. X8 RERERNR, T/ alE—PuFx RN E SHBIER
t, MARR AAENERE—BREHE, B84 EFTLERRS MR,

MAEREBIRBEEREYE (HEMTE) FREREAR., BEEXRm LI@INT AEHH
il Ha R —NAEN, ERMEENRATELAFAREAT AR RIER,

BE, AENE—NSET yself, IRREB—TYE : &Fselfst Python TS 4% 3% B (XA
BFHE L. BEFFR  IRTEBXNYE, stHMR Python 2/ i M S MRBVK 20T 55 M4
MeTE, MEELLx 28 REFLUREEREBLILLYELTHN,

$ BHERERHEAREBA RN LHRFELT —PNAE BRELRAST—EFSELE
A AT — PR RR G L X FHR— TR E, fI:

# Function defined outside the class
def fi(self, x, y):
return min(x, Xx+y)

class C:
f=f1
def g(self):
return 'hello world'
h =g

he£F R

nEf. gMhEZE £ CHEIAERBHRINEMY, RILENERCHRAFIMNTE
Tg. iHER, ZMHERBERRREREFNLE.

Bit EAselfSENTTERY, AT LLAREMTE

class Bag:

def __init_ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add(x)

FEUUGRERREBEBIRERGMR. SHEXRENERFRABEER £ ELNES,
(2 XFRzARMHEREREER, ) RERVAEFNERELS ZHERAEEHE £
BERASMERSZAENAR : H—EAZFALUAR S ALRFERSNEREMES:, Bl
ARELERPN LR, B8, 2 ENLEIELEZMEBERSE, B F—%
BNRTEARA—IATEESIRECH A,



BMEBE— IR, RENMEEE—1N % (BfHy £8) . ©7F# Hobject.class,

9.5. 4k
LR, PEEREFTETRFSARREAL "X NEFERN, RE X EXLHEENM TR :

class DerivedClassName(BaseClassName):
<statement-1>

<statement-N>

BaseClassName s 47 55k % EXLE—MEAERHN, AEMEERIAKRBE X NLTFHE
8, XALLEERM, fli, HEXELE SR —MESR P

class DerivedClassName(modname.BaseClassName):

TRE £ EXLHHATIEIEME X Z2HEAMN, 2ReEE, B8R E. XBTERBMLEN
51H : &D%T‘TﬂlﬂﬁzT EFROBEYE, BRSEER EF‘% o MRE XX ZMHH B EIRE
Mk, XD =) 8A.

RE £ B BER B o455k & : DerivedClassName() 6] 2 % B9—NTEY 2, HEHI5]
FRIRM T RN « ERt g ENEYE, VEAE FAFRIEER, NRKRETHRHGR
BN AESI ARSI,

REMETREEEERE X MNAZE, AAFAEFARANRINECHETEERR, EXx0A
ERRAAEENAEN, TEsnLtRL AR T RELFHNEEZAE, (T C+EFER :
Python FEIRRE HE L m LEEERN, )

MEXAPNBELEFIEREREY TMAZ A $NERELHNERTE. BT 207
AT LAE R AR £ AL : RE R ABaseClassName.methodname(self,arguments), A & iX
SHFE pIHtLBRER, (BEXEREBaseClassNameZ@—2£BIERBEE LK 3 A FHEX
#H. )

Python & % N T 2 BB R :

o fFEHisinstance()34 & 525 £ B : isinstance(obj, int) R Fobj.classEintz & EMintikE
BY 3% 8t F 4 True,

o fHfissubclass()3k4& & % BIgkK: issubclass(bool, int)@Truel® #boolZintlIF %, AR
i, issubclass (unicode, str)@False® %4 unicodef@striI—NF % (BMNREH E
—MNHEBMELE, basestring) o



9.5.1. % 4k
Python i HF—EREMZ % AT, EESPE XM EELIM TR :

class DerivedClassName(Basel, Base2, Base3):
<statement-1>

<statement-N>

st FIHRAGH R, M—Rm 2 RE 6%k, MERIA, HLk, WR7EDerivedClassNamed$
TEEMY, ©iExKkBasel, Al (#3) HxhMBasel, RERXEHE, ©eFaEER
base2, f&KIt * #E,

(HREE AN, TE#f—EERBase1HE % 2 FikiEFbase2F1Base3—FH X EH
Ko A, EIREEFAESbase2d—PNEHRIHRNERZA], REEHMEBase1HIE
MIERBM L i ERE L fEBase 1z 2 EHENE £ i, FE#EM N FEBase 1 WERE
MR ENBEZ EEE)

st F AR £, FENEITRE 5 S T ZFEEsuperBBHE, XFAEEREH
©% gy &2 S P th A FH i #call-next-method, T Lt % 475§ hfsuperig B ER KX,

TR E, HA5ABRRFEVLEN, BAMBENSREBEAE —IPHSIERKRZ(M
EESHNEREE, ELPRBE-ITRXETLERZREREF ) . O, FABEH B EER
s Bobject, FTAMEMIZ # AL EE L KEBREkobject, ATHLEEEREE 77, 4
BEAMLCERNE, BMEBRMEIAMRFRINEE TF, BTMRERBAR,
BEEAN (EMER—TERB RS AR nEHENRF) . MEXREFEES LT
SHETy BRNZSHEEN YT, BXiFE@ER, #5

B http://www.python.org/download/releases/2.3/mro/,

9.6. A8 T M &£ A

£ Python RARTETE REEM A RINER 5 9 BFAE 2Bl T &, AT, B—RKZH Python £
BEBEHAY : # A TS (B0 _spam) BIRMIBHTR R0 4 IEATFEY APl B9—ER 4
(LR E. AEE2BERR) . BraBaM— 1T zamy, FERORELEHAT 5
@A,

RAAE— 1 EENEEXR A NERR By TEAREME T £ E LWL HR)
Python st ix LA & 22, WMname mangling, spam R B{EM 4R FERIMES
ANTRL, BEESZS—1PTIL) S % #_classnamespam, classnamez Z gl % &
F, EmanglingREMMAZE £ iZAr R THEEMNE, RECHAELEMELBTEAA,

Name mangling B FF £ EERXR £ NAEMA KT £ WERN A E AR, Fl :


http://www.python.org/download/releases/2.3/mro/

class Mapping:
def __init_ (self, iterable):
self.items_list = []
self.__update(iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update() method
class MappingSubclass(Mapping):

def update(self, keys, values):
# provides new signature for update()
# but does not break __init_ ()
for item in zip(keys, values):
self.items_list.append(item)

#3EE mangling AN BN EEZER L EBZN ; I HECRBELEMARZTEN, X
ERIRERT, Plaimxpetix, ®2ERAN.

Bk #bexec, eval()SexecfileWRBEEE LB AR LML L LFLEIE ; X £
AT globaliz BRIMR, F-aRRT—E#ITF T %202, HRBIREEM Tgetattr().
setattr()#1delattr(), L% B3| Hdicts,

9.7. SB35, B

Bt & £ Ll FPascal B"record" = C By "struct"BIEIE X BUREH, B4R hEMETE
AEHEE—E. —NEMEE LT LURGFHHE :

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

K —E Python KB BB —MFHRBMKRBIE L wiiE, BB LU A—D L RE R BTE £
BMAE. B, MREE— BTN RAPBRCBIBEHIEHE, FIUEL—MHE

read ()#lreadline () &R %, LALLMFRIE 2 odix B8R, ARz 2t RIEASEEA
A 320 B BRI 28



HINFENRBERM | mim_self EEAAZEMOMIZ B3R, m.im_funcE A AR I ¢
3

9.8. 2 EthE %

A rELHNREE EHH LR, FIAXMETUERT T BRRE E K,

raiseiz A H AFFFHAERN G2 LB) #R

raise Class, instance

raise instance

B—FF A, instancedssfigclassETCHF LM fl, BMHEA2—WEE :

raise instance.__class instance

—_

exceptFAFM X INRERERRA— M2 HEBREE X, BLEMMEHEEN (BEERRLE
BT ——exceptFRFIHMF £ SE X EFEEN) . H0, TEBR SRR ZmFT
FPB. C. D:

class B:
pass
class C(B):
pass
class D(C):
pass

for ¢ in [B, C, D]:

try:
raise c()
except D:
print "D"
except C:
print "C"
except B:
print "B"

#HER, WRexcept FAIMNIGFEE E (excpet BBEREIHE) , EMaFTHB, B, B——
E— P LERNREHER L

TE—1TRE 24 ERN, KiTHNER, RARE—TENE. —1ES, REEARNEN
Hstr()fF £ i SRNTEFRH,

9.9. A2



RERARIRI KRS KA SR RE AT LURE 5 :

for element in [1, 2, 3]:
print element

for element in (1, 2, 3):
print element

for key in {'one':1, 'two':2}:
print key

for char in "123":
print char

for line in open("myfile.txt"):
print line,

BRI RAGEY 7 ) PR, HEFNA(E. EREB[HFETE Python T EMBE % —. A, for
ER A ARSI R ERNIter() o ZEBUREI—DE L Tnext (HENERBZIIR, SEDHRT
BE—i5 7 Tk, XABERETTRN, next ()&R8|% Stoplteration® &, &ikforfBrkit, It
T~ eI

>>> s = 'abc'
>>> it = iter(s)
>>> it

<iterator object at Ox00A1DB50>

>>> jit.next()

"q

>>> it.next()

b

>>> it.next()

o

>>> it.next()

Traceback (most recent call last):

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

it.next()

StopIteration

EaSRBHEEHNGE, BEAZMERBFIIITARMEMRB £, EXL—Piter()A
%, BfFEAnext()AEREB—DR, I0R X ESL T next(), iter() TLLRIREself :



class Reverse:

"""Tterator for looping over a sequence backwards."""

def __init_ (self, data):
self.data = data
self.index = len(data)

def __iter__ (self):
return self

def next(self):
if self.index == 0:

raise StopIteration

self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter(rev)
<__main__.Reverse object at Ox00A1DB50>
>>> for char in rev:
print char

nw T 9 3 -

9.10. 3

TR BERSEN— g eMma KNI E, SNEEXMEREANEEY, REEER
EEEN s EERyieldiz A, B Rnext()iBHe, £HRBMECERFNAMAE (BialtizHx
B—RHIITOALEFREEIER) . LT ROVERTERSILIERE 4 2itha|BHE -

def reverse(data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print char

Q@ O +— —h -

AN ERREMEINM 4FE, RI— P FTRAETF 2SR B[ HEME, KRR 2ANERERER
A iter()Fnext ()AERZE 3 01 B/,



B—NREINEER A B RENAL T EMHITRS, XFES2HRFELE LA TE, 0
self.indexflself.data’5’:s, BERHE, BHERMER,

BRTBa AL BNRENREFRAN, SoBESK, B aidStoplteration, A&
X, XLEHRET LA e BER B[ NE 5 E EREE.

9.11. &£ fgsRix I\

M £ BSIRFTRARGEER, — L LNERSTLUSERH sHREN, BEERAESHK
BAES, sERAABTERSER ANERBPERNER. EXGRANE FABR
TEMNERSBELRRITZ, LERNNIRKRTHER PHARE.

Bl F :

>>> sum(i*i for i in range(10)) # sum of squares
285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product
260

>>> from math import pi, sin
>>> sine_table = dict((x, sin(x*pi/180)) for x in range(©, 91))

>>> unique_words = set(word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1,-1,-1))
[Ifl, Ill, |O|, lgl]
iiilbzd

| [1] | BE—HERA. B REE - EN Rz EEUdict, BREOBTEAERGHE
ZRMFH ; ZdictZE— T RBEMAZ— TR0 AN, RAL, EFREERTHAZERSE
AR, mzREELUERRRIENESL |||



10. 74 E R i
10.1. B ER%EO

ostEBRIRE T L+ N EHBERERARE

>>> import os
>>> os.getcwd()
'C:\\Python26'
>>> os.chdir('/server/accesslogs"')
>>> os.system( 'mkdir today')
0

—EZ & AimportosHI# X A~ & Ffromosimport*,

#, ENNHEEETH,
PE#dir()Mhelp()E

>>> import os

>>> dir(os)

<returns a list of all module functions>
>>> help(os)

# Return the current working directory

# Change current working directory
# Run the command mkdir in the system shell

X8 R os.open() ERRARIERopen()E

Bt FRERGRos KER AT LUME % BB RN BN -

<returns an extensive manual page created from the module's docstrings>

st FAEMSHE R ERE 5, shutiRIRET

>>> import shutil
>>> shutil.copyfile('data.db’',
>>> shutil.move('/build/executables’',

'archive.db')

10.2. XX @BECRF

— N ZFFEANS%EOD :

'installdir')

globfR R M T — PN EHEATHER 2 P LUBRAHERX M4, FHEKTERRXX AR

>>> import glob
>>> glob.glob('*.py')

['primes.py', 'random.py', 'quote.py']
10.3. S0 BTSN
ERLNEARFNREEEELEMTITSH.

AN
Gl

tEr, BUANTERY 4 H s REB TA

17817

XESHLUA—NIREF #EsysiEMargy B

pythondemo.pyone two three :



>>> import sys
>>> print sys.argv
['demo.py', 'one', 'two', 'three']

getopti&E 3 A Unix getopt() BB 4 & L Esys.argv, argparseffiriREHB R, BREN
mE 1T EBINEE,

10.4. &2 EERFMER &I

syst&kix EFstdin. stdoutFlstderrf@tk, B{E Estdoutti EEMet, FEEBALATFERE

EMe2ER

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
warning, log file not found starting a new one

% I AR B BRI 55 K 2 E Fsys.exit()o

10.5. ZRFEBEETE

refr A BANFHELEBRAETENRRATE, T8 #HEEMEF, EnsRs NRMH
TEE. RIERNARRGE

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r'(\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

URFEH 2R, RFERFRERE BACNERS HEMEK

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6. £
mathi&3k A F Rz BIRE T HEEZ C REEM 9 :

>>> import math

>>> math.cos(math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0



randomfE3r iR T #1TRENL L 2T H -

>>> import random

>>> random.choice(['apple', 'pear', 'banana'])

'apple’

>>> random.sample(xrange(100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange(6) # random integer chosen from range(6)
4

10.7. B x5 7]

BRZHERB T BEaMMKXA BB %M. & & 20HDZMURLEEEIEMUrib2
& X wr ERIsmtplib :

>>> import urllib2
>>> for line in urllib2.urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl'):
if 'EST' in line or 'EDT' in line: # look for Eastern Time
print line

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> server = smtplib.SMTP('localhost")

>>> server.sendmail('soothsayer@example.org', 'jcaesar@example.org',
. """To: jcaesar@example.org
. From: soothsayer@example.org

. Beware the Ides of March.

. ||ll||)

>>> server.quit()
GEEBRBANTAIREEAR M EN Lz TR 48) -

10.8. HERFN e 4]

datetimet& iR T XIEBHIM e BBV %, BIAEH WA ELEE 2MAE, XFEHBPM |
BiEMREN, SaNERBRERERNMNLEBINR Y. 2B TR ERK,



>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("%m-%d-%y. %d %b %Y is a %A on the %d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> pirthday = date(1964, 7, 31)
>>> age = now - birthday

>>> age.days
14368

10.9. & = 4%
ERLHEIET 2N E R AMEER, XEESREHE : zlib. gzip. bz2, zipfileFltarfile,

>>> import zlib

>>> s = 'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = z1lib.compress(s)

>>> len(t)

37

>>> z1ib.decompress(t)

'witch which has which witches wrist watch'
>>> z1ib.crc32(s)

226805979

10.10. fBEE =

—L Python A3 7 3¢ [@ — 9] R R BERER TR 2 1 UM REE R OR A ¢, Python =4 T HI—
MNEET BRI LA BNARR X &9 2,

N, EATAFKMFHINEMA R AANTERRESHARIERSIA, timeitfEr iR
BT AR ERER—L

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t', 'a=1; b=2").timeit()
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2"').timeit()
0.54962537085770791

EitimeitlfgmBNEHRKR, profileflpstatsiEi BB T H B AR M aEEITE,



10.11. i =3

FrEREHRBENFEZ——RATE— TR L NXK5, HEAEFLIEBHL2E#TN
ié&o

doctestRRRE—TTE, HHRHHRFEEFPARKNIEFFHRERITUR. MiXHES
B — AR E AR TS RSB FRRR— 6 . B A2 RENHTF, ©
K’ T X, fir doctest BN ARLERESESXXE— :

def average(values):
"""Computes the arithmetic mean of a list of numbers.

>>> print average([20, 30, 70])
40.0

return sum(values, 0.0) / len(values)

import doctest
doctest.testmod() # automatically validate the embedded tests

unittestiB 3z NMRdoctestiBH:HERH, TR EATUE— MKW XEHBRE—INELEBN
REE

import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self.assertEqual(average([20, 30, 70]), 40.0)
self.assertEqual(round(average([1, 5, 7]), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average([])
with self.assertRaises(TypeError):
average(20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12. Batteries Included

Python &"Batteries Included"HIE %, X &iFElit HE AWM H L #M8 KT8, Fl
mn

o Xmirpclib#SimpleXMLRPCServeri&skit B BAR T S2MS %, REERGXH
HEF, BFAEEZEEXMLA R LAE XML,

e cmal@Re—TREBeFeFNE, SEMIMEFECETRFC 2822894k, Hsmiplib
MpoplibAF L ir 2 EMFW o, emailBF—NEBENITEEATHESEMRSE £



ok (SEME) , FnBE My sk il

o xml.domFxml.saxMI & # X FRITHEIRE R # A8 NIRME TRAMNIZ R, FEH, csviRiax
FURE LB ERAEEZ 2 IRNEA, xEERMNE—EKRKHLT Python 5 ARERF
MEAM T Bz ja FIEIERS %,

o ErplbiFE: BFEgettext, localeFlcodecsa,



M. AEER Y — BIERD

BN EETERLANER, SNXFE LHENTE, IEERROERENEMEIK
g,

11.1. #HHEBER
repriZ M reprWEE LN EE R mABSEZ RERSFIIRA :

>>> import repr
>>> repr.repr(set('supercalifragilisticexpialidocious'))
"Set(['a', lC‘, ldl, Iel, Ifl, lgI’ ...])II

pprintE R IRME S 2 BITENER, URRSLNARITHNERENRIA » ELHAR.
B RiBit —17et, XPRTEHTEN RN TR 2, UEFEME "EELE# ¢

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yvellow'], 'blue']]]

>>> pprint.pprint(t, width=30)
[[[['black', 'cyan'],
'white',
['green', 'red']],
[['magenta', 'yellow'],
'blue']]]

textwrapfR a8 AL AR ZLUE 5 ik ERIRE 5

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print textwrap.fill(doc, width=40)
The wrap() method is just like fill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

localetE 3 =iy o] KR EMERXNEIE £, 2ABMRNKE:X EREARBEIBNXE
M FUEENAANRM T ADRR :



>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252')
'English_United States.1252'

>>> conv = locale.localeconv() # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format("%d", X, grouping=True)

'1,234,567"'

>>> locale.format_string("%s%.*f", (conv['currency_symbol'],

oo conv['frac_digits'], x), grouping=True)
'$1,234,567.80'

11.2. &1

stringBra8FE—MEBTemplate 2, ERHENEEEERLA %8, IREFA PP BEL
L8 5 iR TR IES AR,

FHERNERN ST RMESSEMY Python 472 (ZEREZEFMTIL) B, B
BENAKESSHARTAFE R EENESFTREFTFRHEH 0 EEER, $SUB— DL
1S :

>>> from string import Template

>>> t = Template('${village}folk send $$10 to $cause.')

>>> t.,substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

s o g o S L S BB SR IR ST RFRE, substitute()IEAFE| & KeyError, T anf-A 3
RARBY 5 FIRER, FB P IRMLOONURTIASARE, wafsafe substitute(ATALAEAE —
MERERECIHRE ST :

>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)
'Return the unladen swallow to $owner.'

Template £ BIF (X AILUIIEE B E LI DR, B0, EEx LaRpitEMRTETREAR
PEEARTYTEE. BE FAHSHXEHRAHNSAR :



>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename(Template):
delimiter = '%'
>>> fmt = raw_input('Enter rename style (%d-date %n-seqnum %f-format): ')
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f

>>> t = BatchRename(fmt)

>>> date = time.strftime('%d%b%y')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)
print '{0} --> {1}'.format(filename, newname)

img_1074.jpg --> Ashley 0.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

BRM 2 — 1N ARIRS Mt Nm s MiEFREEho 2k, xFeEsBRE N
XML X, XA EF HTML M 7 3K,

11.3. Z#HI8E e Z1ER

The struct module provides pack() and unpack() functions for working with variable length
binary record formats. The following example shows how to loop through header information
in a ZIP file without using the zipfile module. Pack codes "H" and "I" represent two and four
byte unsigned numbers respectively. The "<" indicates that they are standard size and in
little-endian byte order:

import struct

data = open('myfile.zip', 'rb').read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

print filename, hex(crc32), comp_size, uncomp_size

start += extra_size + comp_size # skip to the next header

11.4. %5z



B —MERIPRF R SRR, ZRETLUARRSELAREFZA » M AR A LR
B, MAEMEFRNEEEGET, —MIXNERHRE /0 BEFS 5 — 1M &REDHEHFT
#ATo

TENRZBEREERFELZITHRN, threadingERIAEREEITES

import threading, zipfile

class AsyncZip(threading.Thread):

def __init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.zipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print 'Finished background zip of: ', self.infile

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start()
print 'The main program continues to run in foreground.'

background.join() # Wait for the background task to finish
print 'Main program waited until background was done.'

ZRELARFNREIEREERMALEAHXENEFEIEM LR, HILLEW, R&EER
RETAZRATRZEEN. FH. XREZTENESE

REZLETHRBKXR, RDHZ 2RSSR ERERNFH, ik, E45HANER
FERIES— N X RNMAE 7 M ERE—DT 2N EEF, REEAQuevetRs: BN &I
AR % Hitb 220955 K, mBARFEFEAQueue Quelest R#ITERIZANBEMMANERS &
. BEREMMEATSE,

11.5. Hi&

loggingiR R IRE T — N EEZEDREHAEERENAER L. REHEH, 2 EHEHEE—D
X{4Esys.stderr :

import logging

logging.debug('Debugging information')

logging.info('Informational message')

logging.warning( 'Warning:config file %s not found', 'server.conf')
logging.error('Error occurred')

logging.critical('Critical error -- shutting down')



RFAERLL T4 -

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

BABERT, EEMARHEERH AT FimBR MLz, EfntdnaEEREn
email. datagrams. sockets% 3%, HH % EXE| HTTP R%-23. RIEBEHEMkER, FMLE
A LA EAREM AR : DEBUG. INFO., WARNING, ERROR#FICRITICAL,

HERLALUEREAE Python Ka3HEH, Lalllfezit x BRRFEEE—B » 45180
B

11.6. 595/ F

Python 2 H# #{TREEE (W ARSI R#1T5I M+ Bz CULEARFIA) . E&
BE—1BIREXRE, RERILEIZER,

BNAXA RS ARFIERY, BERAHBERFEREAR, RECNEKABCHA
i, TENE, RERREENERWUE—TSIH, XPEENKARE. weakreffEiriz
T EARRBERMEFTWUE—TBIH. ETFEREZIRN, EREB M weakref R
HibRF EH= # weakref 3t Rt % — MO, AN N ASEEZFUERNHEZERAFHH
TR :

>>> import weakref, gc
>>> class A:
def __init_ (self, value):
self.value = value
def __repr__(self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python26/1lib/weakref.py", line 46, in _ getitem__
o = self.data[key]()
KeyError: 'primary'



11.7. 5I5RTE

ZRELHERNENRLBEARTLUERER, AW, AFEHCEETAMENEN

5k Ao

¥

The array module provides an array() object that is like a list that stores only homogeneous
data and stores it more compactly. The following example shows an array of numbers stored
as two byte unsigned binary numbers (typecode "H") rather than the usual 16 bytes per
entry for regular lists of Python int objects:

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> a[1:3]

array('H', [10, 700])

collections#E 1R 7 —PNdeque() 1R, ME—NIR, AT EMNEZRMMEHEBR, HZE
ERE L 4FEIE, XENRIFBEESZANIIFT EhLHIMIER -

>>> from collections import deque

>>> d = deque(["task1", "task2", "task3"])
>>> d.append("task4")

>>> print "Handling", d.popleft()

Handling task1

unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node):
if is_goal(m):
return m
unsearched.append(m)

MRTHIRPVEBER 2, ZEZRRETHEeIEMMNbisectiEx A E R BHHTFFRIFIRAIEK
) :

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> pisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]



heapoE R HEMNERB A UL A ETEMRIIRNYE., NN ELERF/ERENMIE, X11E
i P B/NTR, BEANBETREINREFNLRIEEER !

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8. T3 HF iz &

decimalfEpigt— MDecimal BB £ AT A+ #HFmia 8, HEEZ#5FRBNEN
floatsz g, ENESFLUTEREHNER !

o W% FARFMAEMER FTERBNTRFIRTER,
HIREE,

SHRFEERIEMER, AR

ERERA RINIAL

AP HEEHELRE5F T+ EEFTN L BRER,

BIgn, HTEE 70% 4 & & B 5%MATEN+#FIZFRM Z#FZFRLER, K3 TBEEEN
REREAFREENS:

>>> from decimal import *

>>> x = Decimal('0.70') * Decimal('1.05')

>>> X

Decimal('0.7350")

>>> x.quantize(Decimal('0.01')) # round to nearest cent
Decimal('®.74")

>>> round(.70 * 1.05, 2) # same calculation with floats
0.73

Decimalf4 R 4 2R B LEMN0, BaMALIBEIEMEI44I, Decimal # EIF T RkBIEE
28, ZPERT Z#HERETERBRABIERE = £ 9 4.

KRR RS Decimal AT LA AT Z # §iZ BT R # 1TRIR & BAF A 0K



>>> Decimal('1.00') % Decimal('.10')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('©.1')]*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimaliEIRAEESHEEMNz &

>>> getcontext().prec = 36
>>> Decimal(1) / Decimal(7)
Decimal('0.142857142857142857142857142857142857")



12.0EELH?

i AZIZ ARG LR A Python BERE LR T
B, R ZElHEET#EES Python WA ?

AHIZZE Python XHEEN—E D, XEEFH—LEHEXHEH :

1R iz BEF Python 5 B FHRR 2 1%

o Python +rAE & -

R zx AFM, LB THREEFRRT LB, HBMERNTE (2853 NSEX
o 4R Python 4 B2 KRE MR, HAPH I Unix #rf8, IEXHTTP 324, &
REENLEL. RIS STER. %5 CClEF. REHEURBZEECESMER, HE—T
BN ESEFM;LARFIES 429K AT A,

o @I Python 153 RNl RS HAth Python A » % BN ERE A,

o Python iz=%2% : itmithiih T Python B35 58 3L, BB, HREHES
AEHNERIEEIEEFTR,

H %8 Python %R :

e hitp://www.python.org : EEH] Python Web Thm. BE2&{48. XM L Python 48
XU EMNEE, ZMGEEHRESMEELEE, OROH. BATRAM T ; ZIETERIL
FUGR, XEURTFIRAIHBIRAIE,

e hitp://docs.python.org : #R3& 7 8] Python B3,

e http://pypi.python.org : Python &35, LIaiw SUNESE, =M 7 6/EB Python 1=
BMZFRE|, XERRAMHE T, —BRFFEL A5, RETLTEX BFEMRRIA 33X 4%
Hith AT EIE,

e hitp://aspn.activestate.com/ASPN/Python/Cookbook/: X7 Python &% W5 TN %M
KAREl, REMER, URBANEAR, HhLHZ ENABEIKRER —+, ZXPH
Bl Python Cookbook (O'Reilly & Associates, ISBN 0-596-00797-3),

Python #8xB = 22 # 7) #4R &, RETLL% R EUHT i Acomp.lang.python, SIFE 1% ZEE i
HF1FRpython-list@python. A 4 B, FE AN EFIREEERN, Hitx FEIEAH—
HERB#E LS ZH—D. —RAYHE 120 MhF (REEEIFLE), SiFaE (O
Z) R, BGARTIEEMEMANER, ELMZE, —EE24EE L (B
FAQ) B95IR, ®IfEhttp://mail.python.org/pipermail/ & B4 b5 R )21, FAQEETR%S
Z2EEANFHE, B4R MR E,


http://www.python.org
http://docs.python.org
http://pypi.python.org
http://aspn.activestate.com/ASPN/Python/Cookbook/
http://mail.python.org/pipermail/

13. XEXN#H AN mEM e &

HLEARAE Python f s < 448 HRIMM AITF B 5Ee %, % {UF7E Korn shell 1 GNU
Bash shell HEZIMINAE, X 2FAGNU Readline &2 5B, ©3#F Emacs AAEH vi KA
Mg, INEEACECHXY, EXBEBARERT ; A, EXAREBRAZHER, &=
HRA R B R 448 7 5 532 & IAETE Unix MRAF] Cygwin ARA< A2 AT s B4,

AETF ZMark Hammond# PythonWin S 8&kE Python —#2 % ffIE T TK B IDLE #1%
X, EF NT R4HDOSHIEE DOS, Windows 24 LM 51T /A REHIRE 5 — ik

Ao
13.1. T4 4

MRZH, THEARTHERIFEEMBRTRE, AT —ESTLl%E, JLUERE
% HIEmacsiEHlF R/ 448 HR11T. EPREEME : C-A (Control-A) 4% #2178, C-E
BETR, C-BfYmmLEHs—MIE, C-FEAB»—MMIE. BIE&4 MR/ EEMHTF
&, C-DRIRYAEMMTER. C-kBIE—THXAENMNABETR, CylNRmE—RBRHNE
RS AAE, C-THAMBERIOE—RNENR ; A UES #ITH = EREBR,

13.2. /R &

AR FMITEARXINT. AREMIEZH ATEHREE ZELZEPXAP, Lo — I 1
RRM, REITF2PRRERFH—IT, C-PEL (EE) B mHRie g2 hXPH—1T,
C-NRT##—17. HEieZFH&AXPEA—ITEHA LGS ; BRARNIIEA—TESiF
BB1T, EReturn@ G EHRIT R L RS, CRABZE N AGFESR ; C-SHiGRATE

Fo

13.3. 1REL K TE

B R HRAE—1E H ~LinputrcBIFIRE XX, ATLEE LREEL FIReadline RR—L
HthS8, RELHERWNTAR

key-name: function-name

kY
clsz
-

"string": function-name

AT LL% B i A


http://tiswww.case.edu/php/chet/readline/rltop.html

set option-name value

50 -

# I prefer vi-style editing:
set editing-mode vi

# Edit using a single line:
set horizontal-scroll-mode On

# Rebind some keys:

Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

JEE Python i Tab% A KK EMZIBEA — NIRRT MAZE Readline BIERA ST % 4 £ THEE,
INRAR R FFXHM, RAUNE—1T

Tab: complete

ERBI~Linputrcd,  (HK, MRIRJBEMTabE A %3, IREFMALTHE #RE
o )

ALl i3 BHER G B4 2T, EEEMARNTEERT ;A T, RN
PIEEIRE B 33 - [1]

import rlcompleter, readline
readline.parse_and_bind('tab: complete')

X fFTabst e E B4 £II8E, FTLARTabst MR R A EHEN ; ER & Python ;284
M, HEIMREHN T ELURENNERESRB, fIlKRDKREAsting.a, EREBIRE—TR'Z
AIRIRZ RN, RERFELRARALHEAENARR., TRMRRAAGSIHARF
Boetattr()7375, XARIHITEARFEELEIN 2,

BERMN X ITREERE TR MR, EETERNTARRT Ee/8aTs, —8
FEZMABHRER ; IREN g s XHESRXEABSEERNGRZEF P HIT, HFRxER
A LU RERENFED = £RIFA. RATRL nRE— L3 ANEREGIRAE,
Bltlos, AAERSHEMAGNREHEARTEE.



Add auto-completion and a stored history file of commands to your Python
interactive interpreter. Requires Python 2.0+, readline. Autocomplete is
bound to the Esc key by default (you can change it - see readline docs).

Store the file in ~/.pystartup, and set an environment variable to point
to it: "export PYTHONSTARTUP=~/.pystartup" in bash.

H OH H ¥ H H

import atexit
import os

import readline
import rlcompleter

historyPath = os.path.expanduser("~/.pyhistory")
def save_history(historyPath=historyPath):
import readline

readline.write_history_file(historyPath)

if os.path.exists(historyPath):
readline.read_history_file(historyPath)

atexit.register(save_history)
del os, atexit, readline, rlcompleter, save_history, historyPath

13.4. HEX B e

SRR ARNARREL, AAREAEXNASL ; AM, & RERRB RN NREE
sTiE S HITAHIEMNEMELR T (BTSNET—1TREFEHES) . A EVHEIATLUE
AfsRNAER. #3 (FERZEN) LEENES. BISHNaTFERIFEER.

—MEEMNRENERIREPython, EELFEEY— K, ERtabitE,. R
exploration fE &M B HE e FIEE. EHRALUMEEGHRAZEM 2 AREFAR, 5—1 %
LIH38 58 MY 32 B = R i Ebpython,

BE

3t
=

VAR

%1 IIc"F

| [1]] 21R B s — PN R ENfEgeend, PythonfF#iT3#E T EPYTHONSTARTUPEE IS4
PHREA. ExEEHEIETERMPython, #E&HEREES, |||


http://ipython.scipy.org/
http://www.bpython-interpreter.org/

4. FRYEHE : FANBR
SERBIE A BRI R RT AL 2 HIE (Zathl) BB I, + ol

0.125

£1/10 + 2/100 + 5/1000 B9z, FEiZ#E/NER

0.001

202+0/4+1/8ME, xAENNNEFHRMNGE, BM—EENX 3, F—NNE+#
FFRNE BINBITHBIRTE,

FENE, REE+AFNBETETEAZHFNMITRT. 2RE, —WBERT, RmAH
+ 2 HF REUR B 2 FRF A4 B BOE U Z # 5F R R,

ZNMBETHFBER TREZER, EEOE1/3, IR+ #E/NBLENE :

0.3
FEFEON
0.33

FEFROL—RB

0.333

FF. THRBRESZVUMT, 2RKZTREHBAI 1/3, BRI HhER 1/3,

Ristth, TRIRERZ DU #FIE, BITEBUBRT+#EE 0.1, 1/10 BZ#FIRT
=— D TRIEFBINE,

0.0001100110011001100110011001100110011601160110011.. ..

REEABERBENMIFETR, REINEZEME.,

T_mkﬁPﬁMHm 1R85 £, Python ¥ m#IE A 53 (MIHIFEE, FRLMR# AR+ 3K
0.1 TENERBI R Z sk Hl /M



0.00011001100116011606011601100110011061160116001100116011010

FEEE, BRTL2EFTF 110,

HTFREg2R I ~ERENAN, REZTeEaE+ENPNE2REBNT 5/ R
L, Python RITENNZZhF B Z st 5l A+ s FhaE. 0R Python Z$TH 0.1 F4# Y
“HEWEEEME, HRET

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

EXNZUNBRFARZEBARZZERN, Al Python 2 R—1& ARE

>>> 0.1

BRIEEESL ExB—M4 g R REEN : NSPHETZRHEN 1/10, B2 HAR
Mz ExaiEA, —BATENERA#TERZE, ITMELMEGRART

>>> 0.1 + 0.2
0.30000000000000004

AR, ZRZHFIFRENBAMR : EFRE Python FB9—4 bug, BARZIRBIKRZHH
bug. MEBIMAEXFREHIREEENEZEHRIAEX IR (REALEZSHABERTH
EAEMBHEEXTIETIRE T HER) .

ZBHEEETIN, fm, WNRIFEA2.6752 AN L, REEINZE

>>> round(2.675, 2)
2.67

H&Eround ()M Xt ER ARIREAMNME, rounding ties away from zero, & % /M
2.675 E#F2 2.67 1 2.68 Byrh g, {RAREHALERERLRE (Z#HELLY) 2.68, BETR
B, BAAHTHAFIFRFER2.6754 %8 — DN Z#EIFREe, BIHARE KA —DZHEIH
EPE, HitRaE:

2.67499999999999982236431605997495353221893310546875

R 4 xR LUE AR 2.67 TIAZ 2.68, FTUAE & A,



INRIFHERFBES &+ #FINP A BZNEARE AR, R %%E EERdecimalt&h, IRE
#—TF, decimalf&Eshiz M4t T RIFMAF X AL BRI EM Python 1Z = EBVEHA &

>>> from decimal import Decimal
>>> Decimal(2.675)
Decimal('2.67499999999999982236431605997495353221893310546875")

A—TERE, BAH 0.1 TEFHMHY 1/10, +Ma A 0.1 BEMNTEEFKEHFZ 1.0:

>>> sum = 0.0
>>> for i in range(10):
sum += 0.1

>>> sum
0.9999999999999999

—#HHEFREGIERARSZHABEBTINLER, 0.1"M ¥ BE FTHEH"REMRT"— T PAE MR
FmlEg, BERENE LERARFIS LI RLNES,

BHEER, “REHENER, BFELH/INDFRE | Python FREHT EHERERZ
TFREEEH, ﬁ%iﬂﬂ%‘%tﬁ}kﬁ%ﬁaﬁﬂ'ﬁi\ 253 P —, ATRZHESZELRE
T, BRMFEAOHFREXTETHHEEE BNEREGIETRITR—TFNEASL
*o
2RWEBAFE, STASHEENZREzZE, MREHELMTHRLETHLEREA

BRI+t FIGIEL, RSB EMRHIEMRL 2R, XTI ABHETEHIZ ML =~iE
S IS EF RS2 S Pstr.format() AR R it BA R,

14.1. Z#HIRRHARE

X — 3 i m 0. VBN RA, FEIRRERST 2 UBIER 8 ENEE— MR 2 .
Bk RE2EXRT #Z /BB Z#HIRT.

“H#HIRTHEE BENEx—F 2, —& (inLtRREH) HHEINCR At Z sl
INBIR TR, XA Python (8% Perl, C. C++, Java., FortranflEHfti4%i25) &
BAR R ™MRAZNBERN T AHENEZERRA

>>> 0,1 + 0.2
0.30000000000000004

BEAML ?1/10 0 210 AR Z #Fl/ N REBR T, $X (2010 F 7 B) JLEmMAERN
FIEMFEFE IEEE-754 [ E L, JLEAMERNTAERN Python BIF KBRS A IEEE-754“%
FEEZRE, 754 WEEZRHEE 53 (MBE, Al An i+ BB 0.1 #inh RiE


http://www.lahey.com/float.htm

TR JI2**N BN, EHey 22— 53 MEH, RE

1/ 10 ~= J / (2**N)

A

J ~= 2**N / 10

O%E—T J & 53 fif (>=252{B<253) , AL N R {E@EE 56 :

>>> 2**52

4503599627370496
>>> 2**53
9007199254740992
>>> 2**56/10
7205759403792793

BN 56 & N fRit J BF 53 A5 EHNM— TR @E, J TRENKEASENSA

>>> (¢, r = divmod(2**56, 10)
>>> r
6

ATREAT 10 90—+, REMIUEZRELEA :

>>> q+1

7205759403792794

KILLTE 754 AEE T 1/10 B EEZE J BUKTF 2**56 BIAR 4K, Al

7205759403792794 / 72057594037927936

FEBBATFRMELEEA, ZEHLZBERKRTF 110 IRBATEERLEA, BHEHERN
T 110, BEEMER T CETAEEFEHE 1/10!

L EHMIESE"ERN"/10 : ©EIIMNE EEL HABHI/NE, 754 IHEE TR LIS
EREREMLT -

>>> 1 * 2**56
7205759403792794.0

SORTLAB X NEFELL 1030, HATHLUBRRE (B#EH) @R 30 IR+ HIE



>>> 7205759403792794 * 10**30 // 2**56
100000000000000005551115123125L

WA F T BN RRERR T HETHadla
0.100000000000000005551115123125, LAHI Python 2.7 #1 Python 3.1 fiRA, Python P4
SRAE 17 NEMAI, % HB9E 2 '0.10000000000000001', TEHRETARAR, Python %7K
— NRENT#HHN, SREREAESH_atle, 2RMEH £890.1,



Python 2 7/ &

Pythoniz & £ #ikPythonis § #MBNE 52 L, iz ES%E F Mtk 5Python—i2 % 7
BOARAEE . Bk R EPython & FaFp 3 L6 5 1 AU AT 4 4B 44

Python#ss M EIEET 2, EMNREERARITMWIE, TEIENK KME FTUREA, X
NESERMB S\ RATHEEMAEE R (LCEERTE) , BHIINsTHI/0, EnHEstFPython
BEAFMETLE M, Adeixa@gPythoniz S45HEN:, TAEEREHANSFZ Y
BRI AR, HohRE LR iRt 4 s fli8E Pythonf 2 R AT FAE MM % i+, &
HFFEEBRMRE TS L KBIAPI,

Windows & EHPythonZEEF B E S S BN EEH 2 B2 ERLHAN A, T
Unix £ ##/ER %, PythonBELU —ATRME, FAURESEEFARERARHNEEETR
e gk BNER 0 B E AT O R ik 4B 1

MRizirEEZN, REEERHE XKL TFNEG (MEDNEFTIEREIS LR TEN &
REFFLIELSR) TJLMPython2 35| # 5,


http://pypi.python.org/pypi

1. 5|8
“Pythonsr A & "B 2 JLNAE % B8y 8 4,

WMEFMIIR, —BREAYE BIZESH0 BIE LB, stxE£E, Pythoniz SN E
LT HEMER, HEEET —LaR, BEFREREELENNEE, (B2—HH, 25
DBUFATE SL T — 855 5555, IIRIERTBIEMN® 5 4%.)

FEEZSREAENERBMERRR, ENFLATUBEREGER, MATE import A 343 A
st R, P —SBHROEEEL, BRBOMKLEEMEHIABYHN, REEXEN
B—TF.

Hy XKEMEESTE—EAK T —EEn, aIUMNFZTENAERSINXEES, —S&
3 FACER, ANEEPythonfi#asmh, HttpRFLE2PythonEH), LAPythoniR#HF N %
Ao —EEE R IREME 4 xtPythonfiE O, WITHI—MEARMER, —EERZ4 FEN
BER%, BRAEBRFENEHN, B —LER2HRELRASERN, MERM, 0
B3R 2 ERIPythoniR A MmO & AT LUE A, M a A —EREERAXFHNRENERT
FALUMER, #8—EEEE %5 MREPythont e & BLE T 48 5 ik 7 F 7 LUFE R,

INFMUBERATMANARAR : EEENZ THRENEE LR, RERENREMKRL
N, REERBEAXEARIERREALKR—LEEY, EFHNIRFZREBE T PR KBM
BRI A EEEER,

BEKE, RAUMMKExNFM, R THHEMBEEI T —=, X # 2t TPythoniff &
IR T AR sr, BERIF L AREE— N A T 8. R, BARRG e/ pith—ix
e, MANLEEEE 2 (EFMERAE) , FHREEHHE, &, EBEEFRE (BE

) BEEsH—T. &F, NRFEZMENE2E—DEREN=NAR, FRILEE2E—D
BENL U3, iz b—mE, THMREERLE TREIMABEY x—EFiE:, REEE H
fthE Y MEAER R FEL TR NEERY X —Z=WEm LN g,

IEFR A FFIAIE |



2. NEHEK
Pythonf#s 2z NE T —L£HE, BNELEFH. XEFeNZFRIRFIIE,

Built-in Functions

abs() divmod() input() open() staticmethod()
all() enumerate() int() ord() str()
any() eval() isinstance() pow() sum()
basestring() execfile() issubclass() print() super()
bin() file() iter() property() tuple()
bool() filter() len() range() type()
bytearray() float() list() raw_input() unichr()
callable() format() locals() reduce() unicode()
chr() frozenset() long() reload() vars()
classmethod() getattr() map() repr() xrange()
cmp() globals() max() reversed() zip()
compile() hasattr() memoryview() round() import()
complex() hash() min() set() apply()
delattr() help() next() setattr() buffer()
dict() hex() object() slice() coerce()
dir() id() oct() sorted() intern()

abs(x) [RE— MBIt E, SHAUREBNEY, KBEHIEIRY. MRSHENTE
#, REEE,

all(iterable) fNRiterableMIFFIBE TR A E (S HFiterable# %) , REITrue, FET :

def all(iterable):
for element in iterable:
if not element:
return False
return True

AINThRA2.5,

any(iterable) tlRiterablefIEF—tR A E, REITrue, WRiterable 4%, iR[OFalse, E[E
I :



def any(iterable):
for element in iterable:
if element:
return True
return False

2 ShRAZRN,

basestring() X MR % B EstrflunicodeMIB %, SAEEMAAE =Hlt, EZERILIAX
X — Nt REBE BstraEunicode 25, isinstance(obj,basestring)Z & Fisinstance(obj,

(str,unicode)),
L FhiRA2.3,

bin(x) fSF—NE#MEIER— DN Z#HZFHR, 2R2—NEEMNPythonRx R, MEXFE—
MNPython intxt R, BHEL—MREIEHMMindex() %,

H 3 FhRA2.6,

bool([x]) fF—MMa 5L R a, FERMENEENXAITE, NRxAHEHE R R TIRO
False ; BN EERETrue, booltB—N %, BRINtIF %, bool FEEM %K, BHE—RI A
FheFalseflTrue,

Ha FhRA2.2.1,
N FhRA 2.3 : ARKESH, HBuREFalse,

bytearray([source[, encoding], errors]]]) REl—NEFTHIF 7 848, bytearray £ BE— PRI T Y
BRFY, BECEEA0<=x<256 (BIF¥) . EBEALFINKESEAE, S WMutable
Sequence Types, EltEthEstr B KRLZE AL, S N String Methods,

source A LR R A X EMBEEE, ST EH :

o IR Fstring, WigBAencoding (L&A #Berrors) % ; bytearray()ff
FAstr.encode( )13 FRFEE 1L 4 F T B4,

o MNRZinteger, I KNHEE, THRAMAEAEFS,

o MREEFEbufferEOMIR, xtRIIRizbufferti FARAIEILTF ¥ #,

o MNRZEiterable, EHITTHRNMEEH, HINEEE #0<=x<256, ALHBILT % BlA,

MRRESE, SelB— DK/ AH0rEE,
H 3 FhRA2.6,

callable(object) tlRobject5#AIA A, REITrue ; FNREIFalse, INRREIE, tHEH
MAERRERM ; BRMFIROER, stobjecttIiARA L RRM. FEEXZMAAN (x£AMR
B —# LB ;MR EEBIFcal()AE, Ment2rRAN,



chr(i) SREl— N £ FRIFRE, FRASCIL A EHG, 0, chr(97)REFHFE’
Eord()E’Jl_kﬁo SEIEESE A #[0..255]89 A X 19 ; NRBHEESEE,
ValueError, % J,unichr()o

classmethod(function) ffunction B % 15 3%.

iﬁiﬁ?ﬁ%i?ﬁiﬂ%ﬁm%—/\%iﬁ TR = BUTT R 2 HIE 4 e RIS — DS — .
REA—NET3%, ERXAERG

class C(object):
@classmethod
def f(cls, argl, arg2, ...):

@classmethod 2B ¥ decorator (%&4488) S W Function definitionsHHIEETE Lo

CEITLLER £3kAA (JCHK)) , thAll@a spIkAm (JC().f() . FRT =A%, %
PIRBHBEE, IMREF £ AR EAE, FEARBER HBRANE-—ITSHK,

(B ERBFC++HJavadh g 555, MRIRELERFRAIFIE, ix ¥ Bystaticmethod().
EEXHEBRSNIER, B N The standard type hierarchy™ 7 4 % B 2 RER D BITHY,

H T hRA2.2,

WL FIRA2.4 - 7RI T B 281555,

cmp(x, y) tbi @A st Rxfly, BIELFRRE—PEH, NRxy, REIEHK,

compile(source, filename, mode], flags[, dont_inherit]]) f$source%; B3t R, =HE
AST (Abstract Syntax Tree, HRiZEM) R, KB RALUL HexecizA#HAT, HER
itiAMeval()EE. sourcemLAZUnicodeFfF&R, Latin-14mMFRIBHEASTHR, 5
ZastiE RS T SRINAFIAST xt R — R FERAHE 2.

filenameZEIEBA— D3, MRz OR) K8 MRABTFZMXGF A, ik
— AR 58E (—HA"

modeSEIEBR T 42— £ IR 3 ; ERLLR'exec, MR sourceBE—HiEA ; tHalLd
F'eval, MNRZ2—MRLRX ; HER'single’, MR 2 —MWXERZ0 (HTFHRE—WE
B, RFXx Nz AEEKIENone, ERERWITH)

Al S flagsFldont_inheriti® il futureiz a1 (W PEP 236) FeAsourcef4iz, MNRE
BEXANSH (FHEH #0) , FEH8BcompileBI 2 L RIA MBI future i A 3 4 i source,

MRLH T flagsSE A% B % Hdont_inheritZ#1 (8:& #0) , BRT Rz {FAMfuture;z @2
4, HflagsSHIERANfutureiz Bt 2T A%k %, WRdont inherit@3E0EEE, flagsSE#H R
& (38 Fcompile[E B BB WM Mfuture iz A #H BRE)


http://www.python.org/dev/peps/pep-0236

futureiz B EbItAITEEA, X LEbitaT LAz &, LUERZ Nz m, mILAfEfuturetZadh,
_Feature 3z f5l#9compiler_flaglg 14+ 5 BATh BE R bt i,

MR HFORABRTIEEN, HEHHE SyntaxError ; MIRBREBEERFEH, HEMH
TypeError,

B =
)E I%\

Y LUsingle'sE'eval &R 42 TR BEFEN TR, HAZDU—IFITER. ZTER
FEFcodetE i M2 ARE B R,

W% FhRA 2.3 : JRINT flagsFldont_inheritS#,
% FHRAN2.6 : ZHF4iFASTH R,

T FhrA2.7 : o FERAWindowsFIMacHIFT{TFRT. 'exectE FTRIMARTELUHITE
R,

complex([reall, imag]]) ¢|B—1E%, ©8E Hreal + imag*j; HE/—DFRE /BFH#
ER—TEH, MRE-ISHENFHE, CHEEERER, ATEBTEEE{I S
¥, BENBSETERTRR, BIMSHw2HE 28 (8EEH) . Rimag K2,
EHRAER0, XahZEBBMERZint(), long()Ffloat()x # B G # %K. MRAH DS
#4728, IRE0j,

FE
EMFREHEREBN R, FREP+IE-RATEBEZER. H, complex('1+2)')Z 7]
1789, {Bcomplex('1+2j') & ValueErrorg &,

ENumeric Types — int, float, long, complexsh A st 8 #B9¥ER,

delattr(object, name) X DB M setatir)B X, SHE— TR —NFRE, FRHENHE
SIRWENBENEF. REGRAS, IPEBBRZEFSaNEE. i,
delattr(x,'foobar')Z A Fdelx.foobar.

dict(kwarg)dict(mapping, *kwarg)dict(iterable, **kwarg) ¢/ — N FH, dictI RF2FH
¥, B RdictilMapping Types — dict*](#) A EI % F % % BITHY,

Z M list, set, Ftuplek LAKkcollectionst&iz T RE A ZR.

dir([object]) SIRZBSH, ROHFIAMERERBZFIIR, MRESH, ZXBEESH
FEEAx REVBIEBIERITIR,

MRAREBIr()AE, ZAERARABERFRE—MEMIIR, XAFER T EFMCH
getattr()Z & getattribute()EEHI 3t RE Fldir() 4 &t REMER A K.



NS  §OREIRMtdir(), F MR REE LdictBYE, dif)&% 2 i Mdict/B Ikl
B, AEEXNEMERYG, 2RIRSEHNESEEY, NELREEH M oetattr(),
B AR FRIRN,

W
i

SHTFAREEENAR, RABA()TAEFR, BHELK=EERNMABTENER

o MRMREFEBEMR, JIRESBEHNEMLS.
e MAARELEFEL AR, IRTSLNEMLSR, RENELHNEMS.
o BN, JREEWRNEMR, ENLNEERMENELNEMLS,

REIMFIRBRF R FBEF, 5140 :

>>> import struct
>>> dir() # show the names in the module namespace

['"__builtins_ ', '__doc__', '__name__', 'struct']

>>> dir(struct) # show the names in the struct module

['Struct', '__builtins__ ', ' _doc__', '__file ', '__name__',
' __package__', '_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
"unpack', 'unpack_from']

>>> class Shape(object):
def _ dir_ (self):
return ['area', 'perimeter', 'location']
>>> s = Shape()
>>> dir(s)
['area', 'perimeter', 'location']

==
;E I%\

FHAdr()EEZR2AH TAXREAFRRETERASE, ©zRIRfERLHNEFHRES, MAZRM
ERF—BRELNRFHES, BETRANRES, BENTHBER L. fim, mRS
BE—T %, BLTEEERARTIHAELERF,

divmod(a, b) T K BHERER, #AANETFT GEER) FASE, ROEMKENZt4A,
stFREMIRER L, sHAZTBERZERAN, st TF—REKREYN, 2RERT
(allb,a%b), 3t FZREBLERZE(q,a%b), g—f&k=math.floor(a/b), BHFTRELLAR/NM., FREE
¥, gb+a%bIEE A TFa, tNRa%bIE0, EHFb*FFSHEE B 0<=abs(a%b)<abs(b),

% FhRA2.3 : BF T Edivmod() R EREH,

enumerate(sequence, start=0) iR[El— MR, sequencedssim N FH, KR
#xiterator, HEXZFRIERBI R, enumerate()IREIFIER BFHInext() A EIRE— N TTH, ©
SE—1iHE (MstartFria, FRiA40) FlMsequenceERSEIRI(A :



>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list(enumerate(seasons))

[(0, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list(enumerate(seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

ZERTF :

def enumerate(sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

HmFhRAE2.3,
T FHRA2.6 : JRINT stantz#L,

eval(expression|, globals|, locals]]) Z#2Unicodesk & Latin-14: BN ERHR, 2HETENH
MErEFk. MRELBELE, globalsiiieNFH, IREF/EEE, localsF LU E{IAR
IR B R,

T FhRA2.4 : FibZFilocalsEERNFE,

expressionSE# = EPythonRix R HER (BRR LXK, BPM&FRBIIKR) , &
FAglobalsfllocals=F € 4 £ B EER IR E 22 15, MNRglobalsFEFE, HiR builtins’,
TEexpressionfRfENT 28I, HBINERE T EWRIE N stglobals, X BERE —M% Kt expressiontg
SR Pl AnEbuiltindR i, BRRAIRR AR, WRlocalsFHE AR, FKikZglobalsF
B, INREHERRE, Fx X Eeval)#ABNFIERHIT, REEEHEEENREARXNER,
BEEERRENRE. HIF

>>> x = 1
>>> print eval('x+1')
2

ZEBBENTERNR AR (Wcompile(REIMER) . EXMBERT, #2RZ4R
MARENFR, MRRZIREFEmodeSE A 'exec', eval()iR[EINone,

IRR @ execi A #H ) A0 BT, execfile ) EREZFHHITXHHH;EH, globals()
locals()ENELREOIHFINE R T EMBE T EMTFH, BTLUE 3% Leval()KFexecfile(),

Z Nastliteral_eval(), ZEHERESEERSFERENREANFRH,



execfile(filename|, globals[, locals]]) iZBE# % Ul Fexecizd, SEIT—NXEMARER
F, BEARETFimportizAMth AEFERNERAEREE —eXTRGN i AXEEFTRCIE—
NS, [1]

SHENXHEM AN T, SXHEYKPythoniz AFFIRMBHTFHESR (ELFE
) , {EMglobalsFllocalsFEIE AL BB RRZE N, WRFIE, localstl LL2EEH
Ra kBt R, 2FEERE S, ERNBBFHRER—FH, WRglobalsFllocalsE A
TR ER, KBFMFREMATL £ E LPHINIT.

T FhRA2.4 : 1ELb 2 Bilocals sh N F 8L,

iNRlocalsFE#BME, FRiAZglobalsFH, WIR AN FHEHEARE, FTix XiTexeclile()#iA
FARI IR R 1T, IR[EINone,

EFE
ERABYlocalsHI1T A F T Mlocals () BE— 4% © B 5% 2 X IEE A BlocalsFH, R

TEexecfileWEOREF, RELZFBEER Flocalsti BHIMER, B Rttt —NocalsFE
B, execfile)FREATHSEMMEN—MHBNEE T £,

file(name[, model, buffering]]) file % BRI ISENEN, #t—FBUHEIR N File ObjectsE ¥, #EH
IS EE Tk Mopen()NEEEL.

BT F—XH, BufERopen)\IARERE A A ZwEEY, fleBEET 2B MK (HI
0, isinstance(f file)) .

Ha FhRA2.2,

filter(function, iterable) #iE— Moz, FIFRMITHRX B Fiterable, xtTFixLEstFRfunctiomR[D]
B, iterableFI AR, ZFERNELZR, HE—DERSE. RiterableR N FRIBHE
JoE, NMERUEFRAEIETAE ; SNLEREZIR, WNRfunctionENone, ERAKFIEK
2, B4 {BRMiterablet 2R,

FR, fEfunction % NoneBJI1E5R T, filter(function,iterable)Z@ElF
[itemforiteminiterableiffunction(item)] ; & 2 [EF[itemforiteminiterableifitem] (function %
None) .

% Qitertools.ifilter()#0itertools.ifilterfalse(), LASEZERBBIERIIIRAE, UK izEHEH T &
(i s&functiomiR EIRAITTR)

float([x]) FFREREHRFHCBRZRE. MRSHUEFHE, BLH223/NEIEZRE

(ALERNS) , BRAIUAZEH. SHBALE[+|-Inan&[+|-]linf, HEBERT, SH8H
URRIE/ kBEIEZRE, (LUPythonlFR#EE) ROEFHERANFRE. IR
RABESH, RMEO0.0,

S =
AR



L3 PSR, K FEEZBCE, ®TLUREINaN (Nota Number, A2—1MEF) #
Infinity (THK) XHMME, ZEHBIESFREnan (NaN) , inf (EXHK) F-inf (#FE
5K) o stFNaN, FROKNEH+-5, &EZMnan, infEEF-infEKRTRNaNFInfinity,

float & B R F Numeric Types — int, float, long, complex,

format(value[, format_spec]) Fvaluest b B “H& N L"HIFR AN, KX HBformat_speciZHl,
stformat_specBIf sk FvalueS M £ B, KRLHNE : A EMKBRIE

i%& : Format Specification Mini-Language,

K-

format(value,formatspec){z 12 i A value._format(format_spec),
H 3, FhRA<2.6,

frozenset([iterable]) iR [El— PN #rfIfrozensetxt R, MR kS MiterabletFE, frozensetdIiT
#F#3X B Titerable, frozenset@ MHE %. & NfrozensetflSet Types — set, frozenset,

XFHERSR, S Lset, list, tuple, Fldictsk, LARKcollectionsi&k,
HaFhRA2.4,

getattr(object, namel, defaulf]) ;R ClobjecttIE 1. namewss5iet DNF &, WRF R 2t
KRENBHENSET, nROZEMME, B0, getattr(x,'foobar' )& R Fx.foobar, IIREF
SN AETE, BAdefaultB#, defaultifaR([ml ; Tl AttributeError,

globals() sREIRTHURIER/ASRNFH, BEELURIERNTFTH (ERBHNETER,
EE LR A28 AR S:) .

hasattr(object, name) ZHE— T RM— 1M FRF, NRFRBEARENIBEENET, R
BlTrue ; ENREIFalse, (5234 48 Fgetattr(object,name), EEE2EMERE) .

hash(object) ;R [E st RMhash (ME&E/AF) & (AREME) . hashaEEH. BHATHE
FHS o REL R FENL, HRAMNKEEHRERBNhash (REENBERRMN LD, L1
1.0) o

help([object]) AFREBMER %, (BXIPMHHREERTREAFEA. ) MEEESH, £
ERRNEHE e HRERENR%E. NRSHEENFTHER, 2FRERUAEERRA, HHK
B, £4, HEE, RREFHREXEIEMMESE 4, EEFHS TR TE. NIRSHEE
He®EMxtR, S£MXTFRIEEE 7 HE,

2 HsiteR B MARNENRZ L,
H 3 FhRA2.2,
hex(x) FHEE R/ BB R LLOXT L BNER+ Sl 2 778, 140 -



>>> hex(255)
'OxFf!
>>> hex(-42)
'-0x2a'
>>> hex(1L)
'Ox1L'

MR EPythonBintZHFElongxt R, B E Lindex() A ELLRE — N,

S Rint(), BRTA#FFRFEZIER—DE,

i Afloat.hex()AEBEIFRBB TSN #HFRHFERT.
WE FRA2.4 : 2 AT RRE TR

id(object) IR[EI st RET4737", XB— B (HKEH) , RieENIRWEMPRE—BR
T, EMPARELZHN AN RAILUEEBIC)E,

CPythonsz#48 % @ X Zxt REVATFMIL,

input([prompft]) & & Feval(raw_input(prompt))s,

ZEBARER A 2. MRHANEEREE, B SyntaxError, INREBREHELZ,
HiHEERE,

WMRBE Hreadline, input())F=RAEFRIRHEE & M1T45485 H B INEE,
ZrFERraw input( ) EREESEIR # B—iRa A

int(x=0)int(x, base=10) FHFHNFRFExtH LK —DNEH, WREESHENRO0, RN
¥F, SUURREA KEBEH, HEZRE, NRXZZFRE, NE0ER, MRSHEEHT
BEESER, nHRO Kk EBETR,

MR BNHF, HEFTbaseBH, xR nLlbase h E# B integer literal (%
HFEE) WFFHEHEUnicodext R, FEENFEAUE+HE- (R FEEEK) , B
BAUEER, UnyEHNFERESESHF0EIN-1, HaZlz (HHARIZ) FFRT10F35,
FikBbaseE10, 7#FHIE #0F2-36, —#l, N#HFM+N#FNFEEIEIUE
0b/0B, 00/00/0, =HEOX/OX, FERBHIMERFEE—#. EBOXRT-BEREYFTER
KBRFRE, A RREE A2, 8, 108#&16,

Bk BIRRF Numeric Types — int, float, long, complex,

isinstance(object, classinfo) iR S objectEd S classinfoll—N 2 ; HEFER—DF %
(B#m, REm, skFvitval) , REIE, WMRclassinfog £ BstR (3 %) Mobjectz
ZEBR HEBHRFE (BERN, MEMN, XFBvitval) , REIE. fNRobjecth 24 E



BRIk 2 PIHE R, ZEBLERREE, NRclassinfoBf R 2 % 3t R, HAE X BR,
CENEE X BRNITA, HERBEEXHEMNTE (TESZSHeWFEII£E) . R
classinfofr g%, #8, %/ (8Wtw, W TypeEror®RE,

S E FhRA2.2 : =t £ B B ATTAMX .

issubclass(class, classinfo) iR classiZclassinfofdF % (EER, @ERN, HFvirtval), &
OE, —MEBAARECECHF %, classinfor] LLE % st RMITA, X rdclassinfof &N
(kR RERWLE, HEBERT, MHTypeEmorRE,

S E FhRA2.3 : Ain=t £ BE B ATTAM .

iter(o[, sentinel]) iR[Bl—iteratorst R, RIBEXEZNSH, HE—INSHHNEREER
Ko MIREEBEZNBE, o NEEMR, BLXZFERi (Bliter)AE) , L
SRFAHL (Blgetitem() AR, BHSHMOFR) . MRXLHNEHAZE, il
TypeError, MIRBEZNS¥sentinel, oM FIAAXNR, XMERTROKENK, &
LA HEnext()AEN, BRAMo (RS ; MRREEFE T sentinel, Hit
Stoplteration, &ERREZ 4.

BZMERBiterW—MNE R BAMZ iz — 1 XEN1T, BERLREEET. TEBBIFix
— /3, BElreadline()AERE—NEFRE ¢

with open('mydata.txt') as fp:
for line in iter(fp.readline, ''):
process_line(line)

Ha FhRA2.2,

len(s) REIH R KE (THEHNME) . SHAUZRFS (NFRFH, F5H, T4, JIRFIE
SBH) HEREG (WFH, FEHBEERS) .

list([iterable]) ;RE— 3K, HixFREB Fiterable (RFEFHARNEFIRR) . iterabled LL2
MFEH, ZRERHNASR, HEERBIR. NRiterableB 225K, REIHE R, %M
TFiterable[:], 30, list('abc'sRE['a','b','c], list((1,2,3))R[E[1,2,3], INREESE, RE—
MHIZERTIR, [l

list2 el ¥ FHI £ B, R3X¥Sequence Types — str, unicode, list, tuple, bytearray, buffer,
xrange, *FTHEARRES NAEdct, set, Mtuplek, LARKcollectionsiz,

locals() BE#FHROIRTLAIFERFTSRUTFEH, HlocalsTE W AP E % 3P #EAH A
i, locals()REIEHE%Z £,

S =
pa )

ARz FHRNAR ; AN A —ERT ARIMRaSRrANEEME BT 8/,



long(x=0)long(x, base=10) [F—DFRHEHIERFHIERN—T K EY. MRS DFR

£, EXHAEE—ME, £EX/), TJLUERS, BRITUEZEH. baseSHHint()Hr—
#, REAxEFRENETREERSE., HEBRT, SHAUENRE KB, HE
TR, BREEAEREEN KB, FREEKERHEREAFEN. MREESY,
1z [Ol0L,

¥ BBk Bk T Numeric Types — int, float, long, complex.

map(function, iterable, ...) $tfunction i F Fiterablef B — 1 7t3R, REIZRMFIK, NRE
AN MiterableS¥, FITHIMRXLESHPEITER, FiAMfunction, MR—NSEL 2 HAHNE
58, HLNoney Biz&#Iitik. tRfunction2NonefRFERE ; MREZ NS, map()
RE—ITEFIR, TASEMNENISEFARGH S LTHR (BT 5I8E) . iterables$
ALRFISEEETERIR ; 2R ELEIIR,

max(iterable[, key])max(arg1, arg2, *args[, key]) JREI A EA Mt RAWRKHI TR, HEIR
B2 E NS HAHNRANSEL

MRE—NIBESHE, iterableds/ A NIEEHIAER R (WMFERFERFEH, TAHET
RK) . BROAERMRPHRANITR. NRE2NHEBLHMAESH, REZAUESH,

Wit MkeyZHIER T HE— 1M SHENBFEE, Mlist.sort()PERAMNBIFEEE. MNMRBkeyS
#H, ewmRkeEFTSE (Fla, max(a,b,ckey=func)) .

T FHRA2.5 1 NI T 40 i S8 keyHIZ 1,
memoryview(obj) R[04 ES M WEMRE" S Lmemoryview type,

min(iterable[, keyl)min(arg1, arg2, *args[, key]) ;RO AELHI I RPBIR/DEHITTR, HERD
2P SN BHANR /NS,

MRE—NLESY, iterablebnZNIEENAIER MR (WIEFFFH, TAHES!
K) . RETMERARPRNNTR, WRB2IMFIESWAESH, ROKR/NNLESH.

Al BkeyB IR T B — N SHEMBEFRE, Mlistsort()FFEANEFEE, MRBkeys
B, edsmeRegFSH (B, min(a,b,ckey=func)) .

WL FIRA2.5 : IINT 4 7 e B Mkey I,

next(iterator], default]) 3&:3 i8 Biteratorfinext() A%k, BRI T—1N TR, MREdefaults
¥}, EEABERTMETRZERLOZSH ; BTN Stoplteration,

H 3 FhRA2.6,

object() IREI—PMHTHITHFIERI3T R, objectBFTEFMN X HWE £, SEXMMEHRN L8241
BANAE,

H3 FhRA2.2,



T FRA2.3 : WHBAEZEANSE, TLE, SEZSH, BRSRRARE,
oct(x) F—1 (EBRY) BHHEK—PN\#FIFRFH, LRE—1EEMPythonRix =,
WE FhiiA2.4 : LAIRRE—NMERSHEFEE,

open(name[, model, buffering]]) T FF—30fF, REI—Mile £ BBt K, file % B R T File
ObjectsEH ., WMRIXHEAREEITFF, HHIOEmor, HEITH—IXXH, #wEFERAopen(), MR
R EERRfleER,

sk AmNSEE Ll T stdio's fopen() IS E : nameR BT FHISXEHMEZE, mode MNERIN{H
XX FRFE,

modeBIE A S1E : i WEXH (NRXHEEENERZ) ; 'a i (F£ FLUnix
R LEREMENERERMNIIXENRE, FEYINEME) . NRE&Emode, Bk
2T, BAFAXAER, BEREEXHRF\NWEFHERESRHENER, TixXin X
LIk, HLFEITHZ B EaE, BT S#HEIRNITHXXHE, B RMEImoded, X #
AL A BAEN, (EARSZ#EIXHMXASIHNRE L, BN BASERN, ©7
LIEEISXEMER, ) S0 TS EImodeE %A REHI {4

A % MbufferingS#IEA T XU BENZ AR  OBRKBEL 24 ; 1BRHKETeH ; HEE
BRTEASBARNNg S (KBl@a, UFH 5 246) . fiBbufferingBRE EHARLREGA
a, —#Ks, stFtyikg, BRI XTEREXH, B84, IREERSH,
FRAREHEGAE. [2]

R r+, W+ l'a+FTFAXHLUEEH (FeixE) o ERWHSERIXMG, EXOXAXXHG
M- # BN RE L, ERAPRINDSUZ#HIEXITAXY ; ERAROBRAE L, K
"% BRR.

PR T #n ERfopen() AN, modeRI LAR'U'SHETU's #EEPythonst —f& KRR Muniversal
newlines (%—%17) X# ; USKUXABERITA XY, BRTAIUUUTERL

R :\n' (UnixfT2RFF) , \r (Macintoshig 1) , z%&F"\r\n' (Windowsigfl) . PythoniZF
KIAATMEBR\N'. IR 4EPythons & B RIMNLE —HITHZRF, mode'UFIE B AER —
Mo AR, IHITANSXEIRE— M lnewlinestE M, ©HI@ENone CEE % 0UF
), '\, O\, !, NERSEMER L ANFITERNITA,

PythonZRIEXFRBEERUBLT, 'WHE'a'FF k.
PythoniRt T+ % X L B3, GiEfileinput, os, os.path, tempfileFshutil,
T FhRA2.5 : BIAT HBERFRBEE—DFRBRE,

ord(c) 4 E— MK EAH—HFRFH, MRS Runicodext R, NIREIFRIZF RN 2 mpyE
¥ MRSBENMUFRE, REFH 4. B0, ord('a")iREE%97, ord(u'\u2020'):R[D]
8224, B/ \NMZEFHchr()MKEE, thRunicodestRunichr()MKEE, INRSHZE



unicode B # EPythonst 1 T UCS2 UnicodeXx 1, BR % F 843 sh 47 7£[0..65535]/4 i) X
B MRFREPVKE A2, MHE TypeError,

pow(x, I, Z]) iR[Elx B9 )R % 00R z IREMIeHE, | RO x B y R%F, AExT z BUE, (X#Lb
pow(x,y)%z) EEmN. mNSHIER pow(xy) SER BER: x*y 2BEMNH,

SR ARHT LN, ATRENEES LN, “#H+ENRERZE —LEHNM
Eo it FEEBUF K BAMIRER, HHELRNREH GBHEN) SHEENEE, RIEEZ
N BEE AN, EXMERT, MENSHBREEERZEREY, FERRE—MERNL
R. Bg0, 102 38[E 100, 8 10-2 3R [E]0.01.(X N FHRFEH I ATEPython2. 2R fEPython2. 17
ZEIRRA S MR a NSHEERE, FEAE-ISEY n BHNERLT, SRHE—1RE, )
MREZNDSEA G H, BLE=ZANSHU5ARE, NMREHESE z, xand y 55 4 BE,
MByERIE i B, (XPNREIRZIEPython2. 2N AR, Python2. 1L &2 BIRIKRA, =S
# 22 REBpow() hkA, RO REKS FE  FEREBIEEER, )

print(*objects, sep="", end="n’, file=sys.stdout) LsepDEl, endBasE, & BirxtR ITH
B X5, sep, end 1 file, WMIRBHEX=NSEBVE, WmlsEF,

A AR NIRENSEHE, By FRHH, MEAstr()#EBE. REER XHR
i, Llsep BEl, end % E. sepand end i 2 FRBF AN LT LLE K None, X HER
FERRAE. MREBITEH R, print() RITEDI— L RS end.

file ZE—EEREH write(string) T EM R MR 2SS A ZE, A None, BUAE
FAsys.stdout fE A4, g ARHAfleRE, Flan, {FEHMAfileflush() RKIALR, B0 2 RE
EEL.

Note

This function is not normally available as a built-in since the name print is recognized as the
print statement. % 7 {13 print;z AKX, MEA print() BEL, =T LAE Bfuture ;248 E{RBVIR 3
Lm:

from _ future__ import print_function

2.6 HRHFTIE,
property([fget], fset], fdel[, doc]]]]) :&REIF=( % (A Bobjectty %) BH—NE M,

fget2 BT B MBS, xUhfset T2 BREMY, fdelRTHREM., HMEMAERE
L= EENBM : x:



class C(object):
def __init_ (self):
self._x = None

def getx(self):
return self._x
def setx(self, value):
self._x = value
def delx(self):
del self._x
X = property(getx, setx, delx, "I'm the 'x' property.")

BizcRCH— 1 2fl, cxfFBAFIEE, cx=valueid HixBEE, delc.xid A PREE,

MR Hdoc, EREBZEBMNNXEFRE, BN, ZBEMHEE N et XEFRFE (NR7E
£) . xFEFAproperty(EAZ=GHBE—INRizBEHIEERS ¢

class Parrot(object):
def __init_ (self):
self._voltage = 100000

@property

def voltage(self):
"""Get the current voltage."""
return self._voltage

Hvoltage() FiEs e A — N5 Rz BHEEBHER RT3 R,

A property object has getter, setter, and deleter methods usable as decorators that create a
copy of the property with the corresponding accessor function set to the decorated function.

RFHIREREER —MIF :

class C(object):
def __init_ (self):
self._x = None

@property

def x(self):
"""T'm the 'x' property."""
return self._x

@x.setter
def x(self, value):
self._x = value

@x.deleter
def x(self):
del self._x



ZBEABEE—NOFREEF. FHRLFNANERSRRNEERRNRF (LLHIH %

Xo )

The returned property also has the attributes fget, fset, and fdel corresponding to the
constructor arguments.

2.25R %18,
2.5hRHBI % AL : NRdocik B 4t n i A fgetl) X F R &,
2.6hRAEI T 1L : FhNgetter. setterFldeleter/@ 1%,

range(stop)range(start, stop[, step]) X =— M| EBE R ZHIIRWBRAEE. ©RFHFfor
B3F. S m A EBIER, NRstepS WA, MBIAA1, NRstantZHARK, nEGA
#0, ZEEMEER RO — /DB TR [start, start+step,start+2step,...], 0Rstep# IE,
0 &[G — M ToRstart+istepix K B/NFstop ; WRstepH #i, MiExg— 1 JcFstart+istepix /)
BRTFstop, step*thsifeeE#ST (BNXB|% ValueError) o =l :

>>> range(10)

[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> range(1, 11)

[1, 2, 8, 4,5 6, 7, 8 9, 10]
>>> range(0, 30, 5)

[6, 5, 10, 15, 20, 25]

>>> range(0, 10, 3)

[6, 3, 6, 9]

>>> range(0, -10, -1)

[01 '11 '27 '31 '41 '51 '61 '77 '81 '9]
>>> range(0)

[]

>>> range(1, 0)

[]

raw_input([orompt]) tNRBpromptE5E, n¥eimBEmEaH B TR % %17, ZRBABM
AR NEI—1T, Be#ieRk—"FHE (EE—IRKEMNRTR) ., RAEREE. Hi:
BIEOF®, M B|l%EOFError, =~ :

>>> s = raw_input('--> ")
--> Monty Python's Flying Circus
>>> g

"Monty Python's Flying Circus"

MR Bz Hreadlinet®Esr, araw input()fFFE © IR H £ HERITT 4548 70 5 RINEE,

reduce(function, iterablel, initializer]) 1% % & A S M functionZR i+t 52 FA ElliterableRI T 5
£, MNERA, UBHAERFEreducey — £ —ME, U0, reduce(lambdax,y:x+y,
[1,2,3,4,5]) HE T+ E(((1+2)+3)+4)+5), £MSBXxER i+ 2ENE, AaNSHy=XKE



iterable BYIER B, INRIBEA RS Kinitializer, ©IE B RIETERFEIMNRBIME,
HH Y ERFET A ot E 4 B E. t0Rinitializer’zB» W, HiterableRE 55—z,
FhREE—NTikR. ABERT :

def reduce(function, iterable, initializer=None):
it = iter(iterable)
if initializer is None:
try:
initializer = next(it)
except StopIteration:
raise TypeError('reduce() of empty sequence with no initial value')
accum_value = initializer
for x in it:
accum_value = function(accum_value, x)
return accum_value

reload(module) E# 2 BIE 25| At iR SRS Fe—MERMR, FILIZBIEC R M
g AN, MRIRANEpmigesmE TEENEXGEHFHBITEETRE Fpythonf## 239180 TE
FEBIBFTIRA, reloadf$IEEEA. REMERZERMR (SmoduleSHHER) S

% 3 fTreload(module)rd :

o pythonZE MK B FHEFH H i HFEBR N LREHINIT, EL—RIUR, st
SNBEIER T EFEER, NSHEEY init HEASE ZRINZ%,

o IRPythonHfthst R —4%, BRI R REEMABISIFE i+ BUT # ORI sHE#E R4 1K (D],

o ERIMEZ | HNETFE B HEIEAFTIIHEEHEHI IR,

o tExRMEMSIA (LMERERMNGE) FTRABRIFHR# IR, B—1 04
i TR KA e %, EB 47 BT

Ha

xBEH-EINNHMES :

If a module is syntactically correct but its initialization fails, the first import statement for it
does not bind its name locally, but does store a (partially initialized) module object in
sys.modules.To reload the module you must first import it again (this will bind the name to
the partially initialized module object) before you can reload() it.

When a module is reloaded, its dictionary (containing the module’s global variables) is
retained.Redefinitions of names will override the old definitions, so this is generally not a
problem.If the new version of a module does not define a name that was defined by the old
version, the old definition remains.This feature can be used to the module’s advantage if it
maintains a global table or cache of objects — with a try statement it can test for the table’s
presence and skip its initialization if desired:



try:
cache

except NameError:
cache = {}

It is legal though generally not very useful to reload built-in or dynamically loaded modules,
except for sys, main and builtin.In many cases, however, extension modules are not
designed to be initialized more than once, and may fail in arbitrary ways when reloaded.

If a module imports objects from another module using from ...import ..., calling reload() for
the other module does not redefine the objects imported from it — one way around this is to
re-execute the from statement, another is to use import and qualified names (module.name)
instead.

If a module instantiates instances of a class, reloading the module that defines the class
does not affect the method definitions of the instances — they continue to use the old class
definition.The same is true for derived classes.

repr(object) ;IREIEN =t REATITEHIH AN FFFE, ©5EFREH#EN (RE15) =4EM@EHE
m, BeHREEIBX MREED — PN E BRI 7 3EEHBA. For many types, this function
makes an attempt to return a string that would yield an object with the same value when
passed to eval(), otherwise the representation is a string enclosed in angle brackets that
contains the name of the type of the object together with additional information often
including the name and address of the object. 3 B LU it 7E sLrepr() /A 12 ! % B E <t H 52 51
HIR [l

reversed(seq) IREl— M # B %A 2, seqinsir— N EBreversed() AIEHZHFFIIHr L
MR (BRSEMOFFIEMIen() AL Mgetitem() F3E)

2. AR FETIE,
26T L : I LmEBE—NEFIBreversed() A AR EE,

round(number, ndigits]) ;REl—F KRB ELlE, RE/NERE ndigits i, fIRA

B&ndigits, ©ERIAAE, m%m—/\/s&“éﬂl Values are rounded to the closest multiple of 10

to the power minus ndigits;if two multiples are equally close, rounding is done away from 0
(FRLA, g0, round(0.5)21.0 HEround(-0.5)2-1.0) .

Note

F R Blround() BT A TR E A bR iF, Bl#0round(2.675,2)4 HE22.67 A EHI2.68,
BARAB— N2 1 KBS T a#El/N R AZREBHERT CeRRARXEN—IPNEzNE
R, BZ{ER, #B M Floating Point Arithmetic: Issues and Limitations,



set([iterable]) IR [Bl—MNFrBset ¥R, HItFRATLUMA & Miterableit 15, set@—TNHRERN
ko, XFZ LMK, 5 HsetfIES 15 — set, frozenset,

*FHERBHS M NEMfrozenset, list, tupleFldictsk, #EAcollectionst&k,
2. AKRARFTI,

setattr(object, name, value) getatir )M RBIE, SHE— MR, —NEFENEFM—D
i, FHEAUR—IEEERENEFHAUR—INHEMENEE, aHETaRELE
M, RERRF, B0, setattr(x,'foobar',123)ZE Fx.foobar=123,

slice(stop)slice(start, stop[, step]) ;REl— slicest R, FTHFRB|range(start,stop,step)igH
HES. startFllstepSEERA A None, Y1t REE RizEMstart. stopHlstep, BT
REIZHENE (FESNHRAE) » EAEFEHME XHNEE ; E2E 418 FNumerical
PytnonfIXEE=Ay B, EFERy BMNRSzERESERT AR, Fl :
a[start:stop:step]=ka[start:stop,il. REELZRE B H—IRAT LS Hitertools.islice()o

sorted(iterable[, cmpl, key[, reversel]]) #&iEiterable s Bt 3R 1R Bl — NI TR,

"B #emp. keyHlreverseSlist.sort() RS E LBE (£ £ HIFF # Al — 5
i) .

cmpiEE— T EFMEM 7 B ANSHNLEREE (AIERNTR) , EaziREE—ITSHE
INF, EFrERTFEPSERO G . SHEEK :
cmp=lambdax,y:cmp(x.lower(),y.lower()). Eik{&ENone,

keylEE— DN H B — 1T SHHHEY, EATMENIIRTREZE—DHEMNREF
key=str.lower, BAikfaENone (BE#tbi&xiTtR)

reversee— M h . JIRXIEHTrue, LIIRTHRURE K IEF,

BERRT, keyflreverseit # K IBLIEE— N ERBcmpEHERES, ZERycmph &
MRiAAZR{ERKkeyHreverse A 2fEE N TR —R, ERfunctools.cmp_to_key ()R
#: |BX B empERE 4 key B EL,

KT BEFRY 2 BIFNBER-89 1 BREAE, %519 Sorting HowTo,
2 AhRHETIE,
staticmethod(function) ;R [Elfunction®B— P&k & 7 7%,

BATETEREANE—ITSH, EFBEHITE AEATENIRAR

class C(object):
@staticmethod
def f(argl, arg2, ...):


http://wiki.python.org/moin/HowTo/Sorting/

@staticmethod X N2 — NEREEE 14 25 — 8 75 2 W N EUE L P EREUE LAY,

e UE L LA (FlaC.f() BaESAF AR (BMC().f() . BRTerEE, 24l
Hr RS &4 2R,

Pythond B9 £ 7775 £ T JavaziC++, KT aIE X HEHRN AN —MHE, #5

B classmethod()s

BERTHAFENGER, wEF 87 B2 Repirdk £ B 2 RBIH,
2 2hRFHTIE,

2. ARRAREYHT Z AL - ARINEREGR 2535 7K.

str(object=") IREI—PMFRFH, SEXRUREFVTITNRIFR, tFFRFEHE, SREFRF
AT, Srepr(object)BIX 5| Zstr(object) AKX iz iX B R El—eval (AT HESZHFRE ; ©
M Bt 2RE— A TEIF TR, MREEFLHSE, nhROIEFRFS",

*TFEREBZNERFEHFY R — str, unicode, list, tuple, bytearray, buffer, xrange,
CHRFINEY (EFREFIN—F) , LURIESHing Methods — % iR FFEH
CHAE, EEHEBRNENFRS, #HEARRFRABEHEFFEB N CRE— 7 R
H%IEER., 2N TSR ZEERS—F. BiESPunicode(),

sum(iterable|, start]) {5 startLh RiterableFIst R MZ MG MFFRE £ F, startBhik A
0, iterableMITTRBEREF, stata R HFB—DFRH,

stFREFERAy SR, Blsum()BFN®E, 2BRFREFINEENRENARZRA
F3".join(sequence), MNEEINY BRBEENZFRE, EFS@math.fsum(), HEEEFE—RIIT
ERE, FTLE E#EMAitertools.chain()o

2. 3hRHHTIE,

super(typel, object-or-type]) ;REl— ML R, XN RIERFAEL — DR EHER % 3% 2t
HALPRBZNGEATEHREER. BRRFH getattr() —#. MEBSH £ B n#K2
B&

% BUM mro /3% type F BT #getattr() # super(). FARIEFRIAFIEE R E, The attribute
is dynamic and can change whenever the inheritance hierarchy is updated.

If the second argument is omitted, the super object returned is unbound.If the second
argument is an object, isinstance(obj,type) must be true.If the second argument is a type,
issubclass(type2,type) must be true (this is useful for classmethods).

Note

super() only works for new-style classes.



There are two typical use cases for super.In a class hierarchy with single inheritance, super
can be used to refer to parent classes without naming them explicitly, thus making the code
more maintainable.This use closely parallels the use of super in other programming
languages.

The second use case is to support cooperative multiple inheritance in a dynamic execution
environment.This use case is unique to Python and is not found in statically compiled
languages or languages that only support single inheritance.This makes it possible to
implement “diamond diagrams” where multiple base classes implement the same
method.Good design dictates that this method have the same calling signature in every case
(because the order of calls is determined at runtime, because that order adapts to changes
in the class hierarchy, and because that order can include sibling classes that are unknown
prior to runtime).

For both use cases, a typical superclass call looks like this:

class C(B):
def method(self, arg):
super(C, self).method(arg)

Note that super() is implemented as part of the binding process for explicit dotted attribute
lookups such as super().getitem(name).It does so by implementing its own getattribute()
method for searching classes in a predictable order that supports cooperative multiple
inheritance.Accordingly, super() is undefined for implicit lookups using statements or
operators such as super()[name].

Also note that super() is not limited to use inside methods.The two argument form specifies
the arguments exactly and makes the appropriate references.

For practical suggestions on how to design cooperative classes using super(), see guide to
using super().

2. 2hRH#TIE,

tuple([iterable]) ;& Bl —1 o, HxRKinF 5iterab/eﬂ’97_5$$ﬁlﬁo iterable I LA —
B, ZFERBRENDSRSBERSEZNR, NRiterableB 22— 704, BREFEMIRE, B
f0, tuple('abc'iRE('a",'b','c"), tuple([1,2,3])&E(1,2,3). uu%,xﬁ HEH, nHRE—
HITT4A (),

tuple@—NAa % 5% B, HIUEERS %8 — str, unicode, list, tuple, bytearray, buffer,
xrange., *FTHERS, #SHNEMdict, listflsets LLKcollectionsi ik,

type(object)type(name, bases, dict) RE—1S# 5+, ROobjectty £ 8, REl@E— £ 8
3t R, BUEARBEERisinstance ()X — 3t RAY % B,


http://rhettinger.wordpress.com/2011/05/26/super-considered-super/

RS, ROE—1THPEER, XK E2classiz8M s AR, nameFErRFHE 2
¥R FEFK Hname[BY ; basesTTAZRFIFE X FHK HbasesE ; dictFHETE %
RE L HIen & 22 j|q FrAl Ay dictiBE. B, TEM AR EH0ETEMEENtypest R :

>>> class X(object):
a=1

>>> X = type('X', (object,), dict(a=1))

fRA2.2H0 718,

unichr(i) iR [BUnicode 5 # E&FIUnicode=F fF. B, unichr(97):REIFFFeHu'a's X2
UnicodeF &8 ord(\ MR 35, HSHEENSE B BUR FPythonZ2WAIEER — © ] LLEUCS2
[0..0xFFFF] #&UCS4 [0..0x10FFFF], &8l % ValueError, xtFASCIFIBLLIFFRI&E, %
S chr()e

2.0kR A #TIE,

unicode(object=")unicode(object], encoding], errors]]) 1 A FEH —FE R R Elobjecty
UnicodehR =7 & :

If encoding and/or errors are given, unicode() will decode the object which can either be an
8-bit string or a character buffer using the codec for encoding.The encoding parameter is a
string giving the name of an encoding;if the encoding is not known, LookupError is
raised.Error handling is done according to errors;this specifies the treatment of characters
which are invalid in the input encoding.If errors is 'strict' (the default), a VValueError is raised
on errors, while a value of 'ignore' causes errors to be silently ignored, and a value of
'replace' causes the official Unicode replacement character, U+FFFD, to be used to replace
input characters which cannot be decoded.See also the codecs module.

If no optional parameters are given, unicode() will mimic the behaviour of str() except that it
returns Unicode strings instead of 8-bit strings.More precisely, if object is a Unicode string or
subclass it will return that Unicode string without any additional decoding applied.

For objects which provide a unicode() method, it will call this method without arguments to
create a Unicode string.For all other objects, the 8-bit string version or representation is
requested and then converted to a Unicode string using the codec for the default encoding in
'strict’ mode.

For more information on Unicode strings see Sequence Types — str, unicode, list, tuple,
bytearray, buffer, xrange which describes sequence functionality (Unicode strings are
sequences), and also the string-specific methods described in the Sitring Methods section.To
output formatted strings use template strings or the % operator described in the String
Formatting Operations section.In addition see the String Services section.See also str().



2.0kRAP#TI8,
2.2k B9 % 1k : Support for unicode() added.
vars([object]) ;R[EI#& ., %, LAIHESEMESdictBEBER RN dictEIE,

Bt REGTEHNdICtENE ; A, HexdtRAELSHdictBEERS
FR&I (BUan, #r=k % fEMdictproxy EBAIE ERMNFHER) |

MBRHSE, Mvars(BITH £ Bllocals(), X, BEFHRIAATINA Y B FHRNE
i 2B

xrange(stop)xrange(start, stop[, step]) iz E ¥ Srange()IEEMEE, BRERE—"Dxrange =
FMAR— MR, XR—NMEMMNFETI£E, sEREx EHNIIREENEEFRREIER
) —RE#T . xrange()fBLbrange()MtmA KR (A Hxrange(MHARD I EZTEME)
PRIETENTE & 2k UM ES LIE B — 1N IEE KMrangesi&range AT B TTHEMASFER (Hlany
Bz EHbreakklt) , X Fxranget RME L 1R, FHS M XRange £ EFFF x5 —
str, unicode, list, tuple, bytearray, buffer, xrange,

CPythonszs48 % : xrange()Mik it BEZ 4 £ MRE, BAR52 5 ATRERINEFPREI L 52 3
X, PythonBICx s IRFIFTAMSE ) CHRE K EE (Pythondy 8" 8##) , HEXKTHR
HNBEEE—IPNCHRE K ER, NMRFE /B KMrange, B LAFEBitertoolstE k6] E—1
B A BIRRA : islice(count(start,step),(stop-start+step-1+2*(step<0))//step)s.

zip([iterable, ...]) ZEREORE— N TAFIR, ERENTHIEEBNSEFEINEN TR,
IREIMTIER K ERET  RRNSHEFEIINKE, SEMSBBEEHERM K E, zip()%
LLF B —D RS A NoneImap()e RE—NFISH, ©RE—MITAMIIK, &
B, BRE—PNEMTIE,

ALUREERIEMNERGRN T BIiRF, XEEERAzp(fiter(s)n)RG—RINEHED £ )3FH k
B AnBIARK A 5347 k.

Zip()5 * #BERF—R A LA Runzip — Mk :

>>> x = [1, 2, 3]

>>> vy = [4, 5, 6]

>>> zipped = zip(x, V)

>>> zipped

[(1, 4), (2, 5), (3, 6)]

>>> x2, y2 = zip(*zipped)

>>> x == list(x2) and y == list(y2)
True

IRAN2.07 %718,

24T AL  LARL, zipBRED—1SE, Hzip()f$5| % TypeErrormi A —1MN2EF51,



import(namel, globals|, locals[, fromlist], level]])
FE

Simportlib.import_module()ARE, X2—NME&MNEHY, T7EHEBPython% X H A

EU, o

This function is invoked by the import statement.It can be replaced (by importing the builtin
module and assigning to builtin.import) in order to change semantics of the import
statement, but nowadays it is usually simpler to use import hooks (see PEP 302).Direct use
of import() is rare, except in cases where you want to import a module whose name is only
known at runtime.

The function imports the module name, potentially using the given globals and locals to
determine how to interpret the name in a package context.The fromlist gives the names of
objects or submodules that should be imported from the module given by name.The
standard implementation does not use its locals argument at all, and uses its globals only to
determine the package context of the import statement.

level specifies whether to use absolute or relative imports.The default is -1 which indicates
both absolute and relative imports will be attempted.0 means only perform absolute
imports.Positive values for level indicate the number of parent directories to search relative
to the directory of the module calling import().

When the name variable is of the form package.module, normally, the top-level package (the
name up till the first dot) is returned, not the module named by name.However, when a non-
empty fromlist argument is given, the module named by name is returned.

For example, the statement importspam results in bytecode resembling the following code:

spam = __import__ ('spam', globals(), locals(), [], -1)

The statement importspam.ham results in this call:

spam = __import__ ('spam.ham', globals(), locals(), [], -1)

Note how import() returns the toplevel module here because this is the object that is bound
to a name by the import statement.

On the other hand, the statement fromspam.hamimporteggs,sausageassaus results in

_temp = __import__ ('spam.ham', globals(), locals(), ['eggs',6 'sausage'], -1)

eggs = _temp.eggs
saus = _temp.sausage


http://www.python.org/dev/peps/pep-0302

Here, the spam.ham module is returned from import().From this object, the names to import
are retrieved and assigned to their respective names.

MRIRAZ # 2 WBEBERF F A—D&E, #EAimportlib.import_module()o
2.5 B AL : FHhllevel B,
25T L« RINX A F SRR,



3. FREENNERHK

BN ARENHRBEARPythonziEHELXBEVERSE Y. NENEFERT.,. XBREBEN
B TIRE A EZRAEPythonk EHNRRFEHBEE XS,

Pythonf2F 5. EIIA . FELURBFERBEAR iz BHEBk x ERHMAREORRE
ZHRA,

apply(function, args[, keywords]) The function argument must be a callable object (a user-
defined or built-in function or method, or a class object) and the args argument must be a
sequence.The function is called with args as the argument list;the number of arguments is
the length of the tuple.If the optional keywords argument is present, it must be a dictionary
whose keys are strings.It specifies keyword arguments to be added to the end of the
argument list.Calling apply() is different from just calling function(args), since in that case
there is always exactly one argument.The use of apply() is equivalent to

function(args, *keywords).

H2.3hRJE % F : {FBfunction(args, **keywords) & B apply(function,args,keywords) (5 R,
[Unpacking Argument Lists*](#))

buffer(object], offset], size]]) objectEH b Fie— XL AR ARAEONSR (FINFRF
B, BaflgdX) , FoE— 1S HobjectB BB AR IR, ZHRARHERE—TM
objectfE M FFIARILI F (S&E MIBERoffset) . Y1y BElobjectst RMAKRE (& @it
SiZeBBIEENKE) .

coerce(x, y) Return a tuple consisting of the two numeric arguments converted to a common
type, using the same rules as used by arithmetic operations.|f coercion is not possible, raise
TypeError.

intern(string) Enter string in the table of “interned” strings and return the interned string —
which is string itself or a copy.Interning strings is useful to gain a little performance on
dictionary lookup — if the keys in a dictionary are interned, and the lookup key is interned, the
key comparisons (after hashing) can be done by a pointer compare instead of a string
compare.Normally, the names used in Python programs are automatically interned, and the
dictionaries used to hold module, class or instance attributes have interned keys.

2.3RHBI T 1k : Interned strings are not immortal (like they used to be in Python 2.2 and
before);you must keep a reference to the return value of intern() around to benefit from it.

fE

[1] CRDHER, FRAR iz A iEa,



YFITER Bsetvbuf()iIR 4 LIERAZ A R/NERERERN, ZEOEBREEHRNR
[2] =Bt i3 Asetvbuf() BB 2 oM, RAEHITERNIORIEEE BB ZEEA
BESSBNE# 44, RtdEE— NI SE0A AR X FIER,

| [3] | In the current implementation, local variable bindings cannot normally be affected this
way, but variables retrieved from other scopes (such as modules) can be.This may change. |



4. RENEE
RNENGZZEHEEVBILTER, ENRE:
False bool % &4z false,

iRA 2.3/ 5T18,

True bool % B & true,

iRA 2.3/ T8,

None types.NoneTypeBIME— &, None® FRFRTERDEE, FIUIHBASEERAEEH LK
ot

2.4 lRAHRIED : stNonemk & T A IE;E B 51 % SyntaxError,

Notimplemented & A LA $55K89" rich comparison"/Ai% (eq(), )Xk £ LB AE) R[E,
DUE7R 5 —Fh £ BUR B 2 X L 848 4

Ellipsis 5# BRI b 5 & — 28 AR d.
debug MR PythonZ B LL-Ok 57 g N ZEEAHE, %S Hassertiza,
p=d

NonefldebugMI B EEEFTR A (MRt EimE, BMEEA—ITBMHRLTR, thE51%
SyntaxError) , FRABMALUEA A B EL"WEE,

2.7 IRAHEEN : FrdebugfF h —PNEM R & T NIEE.

4.1. sitefZ RN INAE K

sitet®3r (FEeaHim Ba S A, MRIELH-SHBRITER) FRINLNEHREIRNENHRZLE
w. BMAAFREXNEgINshell, FARERFHFER.

quit([code=None])exit([code=None]) ZHITEIx &~ st R et FTEI—5 £ 4L ("Use quit() or Ctrl-D
(i.e. EOF) to exit") BIER, HEM# AR nERAEERNRE A5 % SystemExit o

copyrightlicensecredits ZH¥TEx & s Rt FTEI—5c £ ("Type license() to see the full
license text") BUER, HEHAAN N LD 7 8 A8 KA,



5. NERy kB
DT D HERANE TS g R E,
paa

B L (BRI2.2HRHI% %) , Python MREBE X ERRETFHFFEXLHER, RAFRTERAE
FERME TR R4 ANE £, xMBRHIABEE,

FEMHREL B AHFE. F5. M, XH. %, FAMNRE.
HUREWIIME R BETE  BNEEIENE, LEMEXIREBT LR, MiXEA.
i AFHE (Hem2repr ()R, SBREEZRMstr(REk#E8R) . BEEIRE
Fprint() BRI E H et pa = 358

5.1. E& 5K

Rt REAT LUK E @/, BAFiRwhileBIRETER &z BRIRER, TERNEEA Y
1/’ :

 None

e False

o {E¥@ £ BHE, Hla0, 0. OL. 0.0. Oj
o fEZERFEH, B, "o (. [

o {EUZERIBREY, BU40, {}

o AP ELMEMEA, WR%%EL—Dnonzero()HKlen()BAE, iz A EROEHS
7 2 fFalsert, [1]

FrEHhaEwm A E — FRAAZ £ Bt Rk iz H B,

R AT aME ERRNERE L 2RE0sFalse R R™BUKRIHTrueRTE, BRIEZHit
B, (EEMHISH : B 22 EForflandiB 2R EI S 1B —MEIEE, )

5.2. f1 R 324F — and, or, not
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+-- BufferError

+-- ArithmeticError

[ +-- FloatingPointError

[ +-- OverflowError

[ +-- ZeroDivisionError

+-- AssertionError

+-- AttributeError

+-- EnvironmentError

| +-- IOError

| +-- OSError

[ +-- WindowsError (Windows)

[ +-- VMSError (VMS)

+-- EOFError
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| +-- KeyError

+-- MemoryError
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| +-- UnboundLocalError
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+-- RuntimeError

| +-- NotImplementedError
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+-- SystemError

+-- TypeError
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+-- UnicodeError
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+-- UnicodeEncodeError
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+-- DeprecationWarning

+-- PendingDeprecationwWarning

+-- RuntimewWarning

+-- SyntaxWarning

+-- UserWarning

+-- FuturewWarning

+-- ImportWarning

+-- Unicodewarning

+-- BytesWarning



7. String Services

The modules described in this chapter provide a wide range of string manipulation
operations.

In addition, Python’s built-in string classes support the sequence type methods described in
the Sequence Types — str, unicode, list, tuple, bytearray, buffer, xrange section, and also
the string-specific methods described in the String Methods section. To output formatted
strings use template strings or the % operator described in the String Formatting Operations
section. Also, see the re module for string functions based on regular expressions.



8. Data Types

The modules described in this chapter provide a variety of specialized data types such as
dates and times, fixed-type arrays, heap queues, synchronized queues, and sets.

Python also provides some built-in data types, in particular, dict, list, set (which along with
frozenset, replaces the deprecated sets module), and tuple. The str class can be used to
handle binary data and 8-bit text, and the unicode class to handle Unicode text.



9. Numeric and Mathematical Modules

The modules described in this chapter provide numeric and math-related functions and data
types. The numbers module defines an abstract hierarchy of numeric types. The math and
cmath modules contain various mathematical functions for floating-point and complex
numbers. For users more interested in decimal accuracy than in speed, the decimal module
supports exact representations of decimal numbers.



10. File and Directory Access

The modules described in this chapter deal with disk files and directories. For example,
there are modules for reading the properties of files, manipulating paths in a portable way,
and creating temporary files. The full list of modules in this chapter is:



11. Data Persistence

The modules described in this chapter support storing Python data in a persistent form on
disk. The pickle and marshal modules can turn many Python data types into a stream of
bytes and then recreate the objects from the bytes. The various DBM-related modules
support a family of hash-based file formats that store a mapping of strings to other strings.
The bsddb module also provides such disk-based string-to-string mappings based on
hashing, and also supports B-Tree and record-based formats.



13. File Formats

The modules described in this chapter parse various miscellaneous file formats that arensk
4% markup languages or are related to e-mail.



14. Cryptographic Services

The modules described in this chapter implement various algorithms of a cryptographic
nature. They are available at the discretion of the installation.

Hardcore cypherpunks will probably find the cryptographic modules written by A.M. Kuchling
of further interest; the package contains modules for various encryption algorithms, most
notably AES. These modules are not distributed with Python but available separately. See
the URL http://www.pycrypto.org for more information.


http://www.pycrypto.org

15. Generic Operating System Services

The modules described in this chapter provide interfaces to operating system features that
are available on (almost) all operating systems, such as files and a clock. The interfaces are
generally modeled after the Unix or C interfaces, but they are available on most other

systems as well.



16. Optional Operating System Services



17. Interprocess Communication and Networking

The modules described in this chapter provide mechanisms for different processes to

communicate.

Some modules only work for two processes that are on the same machine, e.g. signal and
subprocess. Other modules support networking protocols that two or more processes can

used to communicate across machines.



18. Internet Data Handling

This chapter describes modules which support handling data formats commonly used on the
Internet.



20. Internet Protocols and Support

The modules described in this chapter implement Internet protocols and support for related
technology. They are all implemented in Python. Most of these modules require the
presence of the system-dependent module socket, which is currently supported on most
popular platforms.



26. Debugging and Profiling

These libraries help you with Python development: the debugger enables you to step
through code, analyze stack frames and set breakpoints etc., and the profilers run code and
give you a detailed breakdown of execution times, allowing you to identify bottlenecks in
your programs.



28. Python Runtime Services
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BERSHPHEERBNEREER. ES)RTHEAEBNEIINZIEER ; £4Uh, IS (+)X
T—NHENEE, MARS()RFEANREHATRE—R (B3, FRSHPHAR
=A%H) , M+HRERNSELRSE ; ARSATOLE. FHEFEAMABISEIER, 28
At pRtrrfFEEL. ANBEESELMN—TH ; BEEFZTAANANTRERER
—fTrE, B—TU—135H8.

FiARRESLR (WEESFF) , ZERTATRANAE =PRSS ORHADFRFRT
SHISEER (8REZXANFR) BEAM—TEDASCIFR. RES(<..>)FHARERTA
= E LR SRIERfE 5 fIi0, WNRFEx A LA kiR 2 HF /B8,

ERFEAMEERTSILERE—#, #FEMEEEICINELE—TERNER : #EE
L TEE#H A EANFRI L, Mz EZEL TEEREEDTERNAFRFTRLE. T—F (39
ESWT) RERBMMAEBNFEZAEE L ; BERMILEREERE L.



2. 3R

Pythonf2 - R85 i B, sy AR SRR HA A2 e ERYA RER. RE s E
AT ER AN — N SR 20 A F

Pythonf2 RIS AE A7 L FFASCIF 5.

2.3hRAPETI : ILMER %A RBREEFHEFTEANERER —FMTRETASCIN %3,
ENHERE

11||||P3t

A THIHMARATRS, MR L ASLLFFFRE, PythonRasbHES, BEXLE
BAE X%, SEEFHN - #HSET S FERE LF5,

Z TR FREIR T SRFEEMNI0% %4, BRBEEZASCINEE,

REFRAMEITIERSA : B RSHRFFRHHNFRFERISO Latin-1 (ASCIIFRFERE
£, BETAHAERATFENAHREE) , (BRTERFKUnicodeX K452l Be % 518
A, Xpai@E@AUTF-84a, SthEASCIMIEE, BEFHIE128-255% 7 IFRF
HREEEF—H., XRTFEXINMEHRREE—BRHER, BiixELatin-1skUTF-8&8A~BAE, BNfE
LY ETH 2 L4 M FLatin-1, J?J'C#E’J%fv’f%%ﬂx\r_lE*fﬂ’]%fv’f%%ﬁﬁﬁﬁo

21. 1744

—NPythonf2 FF# 2 Bl i E T3 4517,

21.1. F BT

Liﬁ-?ﬁ'ﬂ’]??ﬁimNEWUNEiﬂH%ﬂ?o 1:! /jTFJ Ftk#ﬁ?ﬁmkﬁﬁ%a’FlnlﬂJbl$
NEWLINE (a0, E&:z08:502H) , B BEEE XS eXiTEEAN, — 2817
H— N Z NI IT H K.

2.1.2. ¥P3R1T

— B TRE—IMETERFIL ENFRFS, ERERXESR, EimETEmTL LR
ERATLUE A - Unix AXNEHAASCHRILF (3%1T) , WindowsA R {EAASCIIFFICR LF(E £ #1
#17), |BBIMacintosh A EAASCIIHICR (%) FfF,

EER APythoned, st F#fTRIRM 2 FRIER 5z R A= AECH =) 1] 15 3% 4 Python APl ({83
ASCII LFBO\nFRIZITLIERF) &
2.1.3. F8&

FRLUEETEFTE AT SERTH) TR, EVBITHRELSR, BRIESIEreXITEE
M, BNERRKREZBITNER, E2ER2BER ; ©NF 28 /.



2.1.4. y 7 BH

AR PythonHI AHI B —1T3E 88 Z TR E R ILES IE ) 3R ix Rcoding[=]\s*([-\W.]+), HBLiX{T
EREA RAFIRARLE ; 2REAANE—DMDEBEEX G 5208 F, BHNREF

EW

# -*- coding: <encoding-name> -*-

SHAEHGNU Emacsiz 5|, HE

# vim:fileencoding=<encoding-name>

'©8E#Bram MoolenaarfIVIMig 5], BRILZ 4, ARSTEFIRILANFE H RUTF-8M=ZF 3%
#7232 ("\xef\xbb\xbf'), FEBAMISC M4 BIF2UTF-8 (ix MMtk Mnotepad 1 H & 4 5 23
Y. )

MRFAT %58, BopaBFAsmeess#HPythoniz 3, %A TFRERNEAEDN, 5
P FHFRHEMNLR, MELUnicodeFEEMNAR., FREFHEE M HMUnicodek
MEEDH, REEMRETFRZIRE RO ENWBNgS, HaFEAbGEREEEC
Mme—17 L,

2.1.5. g 91T

ANHZ TMEITILUERRBATFRF()EZER— 12 817, HRAF - S—MPETLU—D
FARFHEFEABOERPHRPBIL R, SRMETRO—TEEPHR—1 £ IR0:E
17, REMIHEEBRITRFB R R fIa0

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and @ <= second < 60: # Looks like a valid date
return 1

DRI ERBITAEF B ER. REMITRIELTH. REMITELELRT FRHEFHEH A
LISEDa FF (BIRRFRFSEFEANEFTEERRFMIOEESZ MET) . —THaT
FRBEFEHGAUNAR S ANRBITZIFEN,

2.1.6. s BT R

H#ES. ARESURREESHHRE NTLUSEIRZ MBTMAMERRBL. fl0 :



month_names = ['Januari', 'Februari', 'Maart', # These are the

'April', 'Mei', 'Juni', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

RS TIUE IR, STNEHFAEE, RATZTENLEIT. AT RRE
NEWLINE:3 fF, e Tthellx £ E=5ISHWFE/RFEF (L THE)  EXMHERLTEN
AReTLL# £,

21.7. ZH17

R8T, fIRF. #afFEsNE B8TBERK (BIR2BNEWLINE:A RFERK) .
ERXREXHAzAe, ZATHLXEAREARRE, XEURFread-eval-printf&@sriisz m, ErntE
IR, —PREMNEHEET (- TRESEERITRNETEIT) SrIEZITE
GIN

2.1.8. 453

FRTHRNAI SR (ERMEIRFT) AR TETHEHE %R, REAECRAE NS
4,

B, GBIRFEESR (MERH) R—ENDNZER, SHORBRENFRLEE/N\NE
B (XZ2H THUnix ER—#FBMN) . FEZAFRZAIBNERELEORE ZITHHE#, Kt
AELERRFBATDEIRS MIET ; BERE - MRALKANERRE T 4%,

BYARAMURIESSER : HTEUNIXTES LA 5B SFRYE, E—NRXEFPg54E
BEAZHENFIRFEFHEN, & L2 IR TNENTES TREMAAMRE R %L A2
Ko

TR RS % 7 fF ; BRI L% #8028, ERsZEaEeTHAmN®%ER
FFRERRAEL (B, ENATRIEEEZBHNBEANS) .

HE T 3 2 o A FEKINDENTHIDEDENT:A 8, XMt 2 EA T4, WA,

i AXHRE—ITZE, —PEREAELRT ; CREBASWRH, EAERPRBEFFK
ZMEEMEREBIR K. EE—TZHTHG, 2THgE#E a5k, IRESF,
HLBAIRLE, MBRRFTARFR, FEEAKR, FER—TINDENTEFF. MRNMNTFAT, ©
DA REAPEFENERFPN—T ; RPAEATERNSERSHA L, FEEM#HHK
FERLER—TDEDENT:Aff. Bl XHE, HFRTHE-—IPATEHNEHFHREX—T
DEDENT;:A .

XL — N IEfYE s RIPythonf#8 F ERBOMBIF (2 ARE =EL)



def perm(1l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]

r =11
for i in range(len(l)):

s = 1[:i] + 1[i+1:]

p = perm(s)

for x in p:

r.append(1[i:i+1] + Xx)

return r

THBFRER T &g 42

def perm(1): # error: first line indented
for i in range(len(1l)): # error: not indented
s = 1[:1] + 1[i+1:]
p = perm(1[:1] + 1[i+1:]) # error: unexpected indent
for x in p:
r.append(1l[i:i+1] + Xx)
return r # error: inconsistent dedent

(Bt IZ M2 SHMBTHRL AN ; RARE— TN 2EH L0 EIR -
returnr B9 45 3 2 B S HEA P B R B IR Z 4.
2.1.9. AR AHNZER

FRIEGL T Z BT LR EFTTEREFEA YT, TE. FIRFTHNeaAXELTHFRIUE
RtEF oA ZEAREANEFEEEI—EATUEER — MRS FIEE (I
M, abl—"EAR, Hab2&aT:ER) .

2.2. HEME /&

R TNEWLINE, INDENT#IDEDENT, #®EFEEUTILE AR : 478, Xe2F. FHEHME. B
ERBFNLRAT. ZEFEF (FIETCHTRRA) T2, meRTolma®. Al
FEet, ARHERSEARTHNRKFREARNR (BERAE .

2.3. }rin IR 4 FE

R FF (A BF) BT RRE L



identifier ::= (letter|"_") (letter | digit | "_")*
letter = lowercase | uppercase

lowercase = "a"..."z"

uppercase = "A".,.."Z"

digit = "e"..."9"

R RERERE. KOKRNE,

2.3.1. K4F

Ui RERET, HEUWESHRET, FETEFYEBNFARER. ene
SR TEAHAERHE

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

hRA2.4 FEIT AL : Nonefli A — N EEH B H S5 23R 3 YRERNoneEF, REF=Z
KiF, MEATULERE— DN TRBTR,

fRA2.5 R E AL : ERasHwithE A7 HRBI2ES. ZEERENFAXRRT, &
with_statementix PR F4HFMHE,

A

om

hR7A2.6 FBY L AL : asFlwithEl A BEIERN KT,

2.3.2 {RE % B BIAR R A
BILMISE £ 500 R (R THA) BERHIE L, KL% )R SEOERRETR
SR ST

A& frommoduleimport® AN, X NRFRIF R AT ER Bt Fa L — R+ ER
ZR; eE#EbuiltiniEr, FEXERNBERN, REEINESLHERELH, &
import i&"— %,

R

27 2ERATEMIE ; RTFEXNRANEZERFSEgettextBaIIHY,
*RAELHNETE, xEZFHAERREESy (BFEHFHEE) EL,. XERAZELHNEEE

FIRaENBF— P HEBHA . RFERAKPython JEEERELBZHNREHTF. Tib
HofBR, ERFETRBIXAEER AN ER, MARSTREFMIKBEES, _ £



BEE, 3MEHMNET, EXELHBRPERN, SWER—MET VT AETLUER
ELA M A LN THBEBEZARAR, SELHRF (BF) 1#)—F

2.4. FHEE

FHARFENE 2 HEENFEE.

241, FR&EFHEHME

FREFEE BT EEE L -

=

stringliteral = [stringprefix](shortstring | longstring)
stringprefix = "r" ] "u"™ | "ur"™ | "R" | "U"™ | "UR"™ | "Ur" | "uR"

| "b™ | "B" | "br" | "Br" | "bR" | "BR"
shortstring = " shortstringitem* "'" | '"' shortstringitem* '"'
longstring = " longstringitem* "'''"

| '"""'" longstringitem* '"""!
shortstringitem ::= shortstringchar | escapeseq
longstringitem = longstringchar | escapeseq
shortstringchar ::= <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
escapeseq = "\" <any ASCII character>

L= ERFPERAERTIHER—IBEERGIZE, TEstringpreixGHRFRIBFHEEL 5 A
HFHAZAF. FREHSSFAEL ; IREXHHEEIEERAFHE, M AHASCI ; 5
ZypaER—,

A% 2P CEERRE « FHRFEATUNEEEREMNEE|S()HMNEIS(")H, Sita
DBEERdHN=7 255 WEISAaF (XEFHE—MTA=EI5FRE) . REIL()
AF# L EERHELHNFR, AT, REMIASHESIS, FREFEATAM—
AIAFRT HER ; IEFRENYRBFRE FEHERTRNR N FsRBLHELNE
B, BIZ'U'SK'UEFFRIER A —TUnicodeZF#F&, Unicode F#F&{# AR Unicode th=#1
ISO 106467 L BJUnicode F/F&., Unicode FRIEBFH AN —Lm M 44 L FIRE T HEHKE
i, BI4'b's'B'7EPython 2/ BB ; 7EPython 38, EXRTBNFEME L iZe—NFEH HFE
mE (5130, F2to38 #h4t % fCametiE) . AR U= EE A LARFE— R4 T,

E=BISFRER, BAHLNRTHBISERFN GFEASHWRE) , BRIFE=ZTRELH
BISkIETFRFE, (BISHERATHEFAENFER, Hla =" )

FRIEHAMBIZR' T H'R', BN FREARIH LMK % L EC FRBM N g, 752358
®ILFIE :



#LF5 2L 3t B
\newline el
\ AT ()
\' #5|5 (')
\" W55 (")
\a ASClIsh# (BEL)
\b ASCII3E#&(BS)
\f ASCII3# 7 (FF)
\n ASCII3:47(LF)
\N{name} Unicode##& & A % 4 namef )= & (Unicode only)
\r ASCIIE % (CR)
\t ASCIIZK I ZR(TAB)
\UXXXX 16L 9+ 75 2 il & A xxxxBIZE R (Unicode only) (1)
\UXXXXXXXX 324+ 75 2 il A xxxxBIZF & (Unicode only) (2)
W ASCIIEBEHIZR(VT)
\ooo N\t il & # 000 F R (3,5)
\xhh 7Nt g hhBIF7F (4.9)
AR

—

. TERARER 3t —ER 93 BO4K 45 2 ST AT LAfSE AR X M LR 51 4 45

2. fEfUnicodeZF fRFERAI LA X # A4 79, {BUNRPython 43 {ER16LL 8 £ 7T
(BATTH) , MTFEAXRSZETEBMP)ZANFRIERRIE 443,

3. 5i7#C —#, EEZI=NN\#HHEF,

4. 53:8C AR, kA MEEItNsHHEE,

5. AFREFHEMAYP, TAR#AFMNAAFT L FRRTIEELEANTFY ; AL EBFRAM

NF P R RFREPNFR., fEUnicodeFEEF, XE#HILFHRI—IMEFLEM

BUnicode =,

B3 HC AE, TETRER /M L FIBMKREBBEFREFLERT, N, REMIER
BREFRSESEP, (XMIATRARNHETFHNER  MREBELZE T LFT, HENgR
ALRAZEHEREEN, ) AREEE, LEFREF 424 “(Unicode only)"#I4: SLF
5, TEFEUnicodeF RFEFE 4 RIETTEER 5189 % 71,

LA HR'e, FRERMIFENFRZEESEFHEHRAL, FEHAEHNRML
HEFBEFREDR, HIN, FREFERAMN" BADNFERFANK : —DRFEIHN—NNE
B'n'. FRENGISHLUARMMIE L, BRRMIZREBEEFASS ; HiM, M" 2—1H



ANFARNEGENFFEFEMG | —TRFATHN—DINEIS ; M\" RE2— P EENFRS
FHE (BMEREFHAEPEUSEDIRFLER) . Fih, RIEFFEREU-IRBL
#R (BN RMIEH#LEENEIRFR) . 2 BEREH §RERITHHRMITHERERS Y
FREFIANFR, MABIEHLITRIE,

NRATAT HE'R' FAIAR 'Y or 'U'—EEA, B2 LFFIUXXXX FIUXXXXXXXX 4% x4 38
MECMERMMIFEBEEFHAES, flN, FREFEAUrU0062\n" B = Unicode FFF
AR PT/NEFEL, RETARTNEFEN, REFTTLIATFImHRESTE L ; R
m, ATNMRERBEFFEF, 2R, #HLFINXXXXREEZFHNRBATHHEF BER
#lo

242 FREFEHENEE

ZNEAMETRFEEE (HEADR) , TEERARNSIAD R, BRAFHWAESLEIE
BAEERE, FLk, "hello"worldZ B F "helloworld" ., X MNMFMEEs AF AV EEMR A
MRHBUAEMER KMNFERFEDIHKI/LIT, NBEEZELFREMNE LI L FE, A
0 -

re.compile("[A-Za-z_]" # letter or underscore
"[A-Za-z0-9_]*" # letter, digit or underscore

)

AR, ZTEMEEEZELEL, BRERFNHER R, v EaBFATERFRFRERE
AWAEE TR R, 2REIR, FEANEETUYENMIERARENSIS A (B
RABRIBFHBEM=5ISFRH) .

24.3. HEFHME

MRS TEme  TREH KBH FRENER. RRERFEHA (EXFE
T AR — N 2 B — D EEARINE ) .

ARRAFEATSREAFS ; RAZXHNEE LR LEH—TTE B - MFHEH A 1ARRE
o

2.4.4. BYM K BN FHE

B K BB E A A LA LT 8 EE Ui -



longinteger ::= integer ("1" | "L")

integer ::= decimalinteger | octinteger | hexinteger | bininteger
decimalinteger ::= nonzerodigit digit* | "O"

octinteger i= """ ("o" | "0") octdigit+ | "O" octdigit+

hexinteger i et ("x" | "X") hexdigit+

bininteger := 0 "e" ("b" | "B") bindigit+

nonzerodigit pi= Mt ot

octdigit i= et LT

bindigit = "e" | "1

hexdigit ::= digit | "a"..."f" | "A"..."F"

AFRAARTEBEHNE BEYNFTEE (B0, 2147483647) W UE KRB, [11KE
BFEmMEKXKIRERS, MTIERENEE.

—EERRNTFma (B5—17) MxkBYFEa (BTTMNB=1T) B6lF

7 2147483647 0177
3L 79228162514264337593543950336L 0377L 0x100000000L
79228162514264337593543950336 oxdeadbeef

2.4.5. FR¥=FmE A

Z R E A LT EEE LR

floatnumber ::= pointfloat | exponentfloat
pointfloat ::= [intpart] fraction | intpart "."
exponentfloat ::= (intpart | pointfloat) exponent
intpart 1= digit+

fraction o= "" digit+

exponent = ("e"™ | "E™) ["+" | "-"] digit+

FEF AN BHER D MIERE O T ReE EEG N\ HIE, BhAR+#EIEz, H,
077e0102 &80, ©M77e10XRTEA— 18, FREFEE L FESEEKRR FEAEN M0,
— 52 S FmE - RBIF

3.14 10. .001 1e100 3.14e-10 0e0

ARBAFHATSREAS ; RAXHNEE L LRA—TE B - NFH A 1AKBIRE
_t

2.4.6. E¥FmE@

REEU T 1 B DA R 39 3R 2 L



imagnumber ::= (floatnumber | intpart) ("j" | "J")

EHFEEER—T2EH50.0 NEH, EXH—1EEHENEERNZRERT. 526
B—IMREIEFTNEYR, JULESHEM—NERK, B0, (3+4), —EEHFEENEF :

3.14j 10.] 10j .001j 1e100j 3.14e-10j

2.5. HAFFRF

LUR 33 fF 2 R VR 7T

+ = / // %
<< >> & A -~
< > <= >= =S 1= <>

R B ERF<>HI=2HERREFN AN TENHE, HEERI=HE, Bz,

2.6. DIREF
AR AR BECEFRDRER -

( ) [ ] { } @
+= = &= /= //= %=
&= = N= >>= <<= * k=

BAEHAUHAEZFRENERFEEFR, —NMEE=TUsHFINETRHEFEKRSX
HRHBRIE L, JIRNEZES, BSWbmaz &R, TELREAPRARIE, B
HITEE,
LUTFHATEHIASCIER{EA HE AN — o8B RHNE L, BN THREONMSBEFEE
£ :

LUFAI4TEIASCIF RFEPYythonR & BER. EMNEAEFHEFEHANIERZARTRHER

— R



| [1] | TEPython 242 BIRIRRAAR, ERANA RN BEHMMNSEANERFSI2MHF
4294967296 (E—&BFEA2MEARMNE L) SEEZ ANA#FM+AN#HFEHEARBTAE
42949672961F # f BIE @ EEK, | |-----|--]



3. HEE A

3.1 xR, ML

3t RZ2Pythonst BIBEHIMR, Pythonf2FHAMEHMIBRBE MR RZ AMXRETR. (&
BHE5 D 2 KENEHEFTENER -, R2ttAdRER, )

B REBE—NID, — M EBM—NMa, SR—BEIL, ERIDKEFREET ; RATLLGA
AEBZ M RERNGFHEM, SRERFLEZ AN ERMID ; id)HHBERE—PFRTGRID B9
B (MAlsa oyt R RO EBEBERTEM, (1RO EERET RZH
BIRE (Bl eB K E5?") FsthE L Tz % Bt RIATEERIE, type()BEEURE] xR
MR (EABHE—TR) . FERMWEATLURE, EAT AT It RIFA R HY ;

—BEY, HRMAAIURENARITATAT TN, (BEAE ARSI ANTAT L BRI RE

ARV LT AR EW ; BERRNMBEERTLIN, RAEFHEBENREEGRTESL
., FIUARA T N REBEARA T AZRRE—HM, SEMHY, ) — M RMATHEHTEH

REURTE ; B0, #E. FREMTARTT TN, MFAMIIKRER L,

MRATUE XK ; ERBENT TR TRERAFrr DIk, B4R 0 AT DR
BERHTEABE — X BB ERINA L AR R E R H, REERARED 9B RTHRDO
W,

CPython 2328 % : CPython HEIEASIA+BAGS (ki) &5 8 m g IR A8 M
fl, —_BRETBAAGrF, BRBEESPKRES, BETMRERESEEFEIANEIR,
SEgc R BEFExF ap ORNER. REsanliTh5zFRF R
CPython M2 S RBATRER T 1be AEKB I RAT 35 ) ERILEN% 2 (a0 : 7Kiz X 7
X))

FERFERAEAZ AMRIRIA X TETRHERFREEBEATIURKNNR—BEREE, &8
SEREAry.except' iz R EHBURERFNR—BEFE.

BEREENE R IRNBIA, BIAIFTFRISESE O, "TLIRARTE 3t RE S VE g O et
REFEBERN, EEA B ERARE—ELE, IHEMNTREIEHREXBHE2BHN
MxIR, BEREclose()AHiE, BINENEFEARMXLEGR, try.. finallyizTRET —ME
R A kM 4=,

BEMRESHEARNEIA ; EnNUHERS, BSN0FAETA, JIRMFH, 5IAES
wEN—ER D, RZHERT, HFMNXEF—ITFE0Es, RNEEaE, MAZRaEa
Bt REBID ; AT, HFAR TR RO L R, RRAREREZESEHIRH
ID. AL, R—DPFAT LR (Mice) G887 — NI LA RWBIH, BLHXDAE L 5t
REER L W EREE L ERE,



stREGE B L PR axt RFTEIT Y. EXMEBEL LEZESERN At RERH] - st TFARA
TR, HEFENEERFTES m ERONE— PN EFENEEERE & B E <t RIE|
A, MmxdFaE R, Z2ARFN, Fl, Fa=1b=12/F, a MbAIERHETET =5
AR—MEA 1R, ZERT R, Be=[ld=[Iz/G, c MITLUREZ5IHATRE.
ME—B, FOIBNZEIIR, CERc=d=[|2EERM IR L Cc Fd, )

3.2 s AE R BIRY 2 R4t 4

LTR—2Python RE X BINE £, ¥ REBE: (TwEC. Javar2AHBEERE, K
HTFEMKRz) ATAELANARI LR, RERABPython AT BEIEX AN % B 2 R4 I8 mE
exE (fla : BEH. SNEANEHRRE, FF) .

TEHEL: BNEiaE S — MR BRBILE HESE. RERMRMEy I BN A 2F
H—IRENER, ENMNELERKTERHE.

None X BRAE—NME, . RE—THREEZX M. X PxIREiz RESLFNoneis
M. BEFZEATHEERREREHE, HMN, &AL NREEFMATHEEREE, &1
B AR

Notimplemented X f £ BIRB—NME, RE—TMHREFI M, BPHRBIANERT
Notlmplementediy 7], B0RE@E HEMNE MR AR R HIRENRER s n EMiz &,
CHMARREX M, (BRissXRTNEE, NEHCRENEE, KnTEENE
BRE., ) cHEEAHE,

Ellipsis X f £ BIRAE—Ma, RE—NMREEX ML, XNt RBiz RERFElipsisizy
o BRAFRETURHPERN. 25 BHEAAE,
numbers.Number EfTHEEFEEEMRBEHER 2 BERFNRNENERREIE Y 2 RIR

O, HEdREATEH ; — B8, Slaka AT, Python BIEUEFIEFE LRI
FRRUAREERTUMN, BREHENE@IRLBENHIRS,

Python X384, Za#FIE 4K
numbers.Integral EMRAHFE LWEHEHRH TR (SBEHMD G H) S
B =Fhx BIRYEREY -

BB T A1RTRIE-2147483648 2147483647 SER Z A, (XNEEARESTEAH
MBRFRAPNBEKRLE, ERRED. ) NREN zENEREBEXNER, 2RA/UK
BHEERD (EELERT, aEFEOverflowEror) » st FLUARBAI 2 4 BRIz
B, BHRARMBBLMMN_ #Hli a2, HFEFERHE giEEac. G,
H4294967296 N A EBILLFFAE 5 FARBMGE)



KBY KBENRFHOREEERARS, RIXRTATAN (EpRE) AF. s TUBIMA
MiEaHn BME 8, KEBXAZ#FINFEN, fBAZ#EASBART, L ABRE T
BTSSR ELRY BHNFRFH,

TRl BRARMMRMENE R, RrFalse MTrue AN REZ2RENG R R, BLRE
BT REBHNF LB, REANTAHE/LEFREFRE TS 5] £ L0501, FIAMNEREH%
B R ER Y et % 2 %] IR B F #F & "False" (" True",

BERKRTNENANBE LA BNBANELz: EEERARLNE R, HFEET BEKFK
BR R EERONEN, EHzE, REC-SMEREBERECH, BLEKRE
HSES 2 B = EHES R, B2 aiiEntiZzRF R &R0,

numbers.Real (float) X % BIRTHLER & S HIRAEE Z R, RZEEBNSRAEREH (0
CHEZJavalusz i) EHIEZHER A 2, Python "2 BEEZ A ; FRENER
FEER Y A ERMANEFENER, BRBLPythondh i REAMITF4EMAEEN, Eit
BALEXRAMEREEZETNE %,

numbers.Complex X £ BILI—xt 2R & AR E FRBRREN, 2BEZRBERTT
DRFEH B, SRz BAEIBATLLE T RizE Mz realflz.imagit 5.

5l 3 x BRRERMIAFSES, FAIEAKERS, RENEIH en() REIFTIH TR,
UEHM K E Hnet, RBIEEGEEHTFO,1, ..., n-1, FilaMtRi Wik EFEHa[] .

RO F A ¢ alijlit 435385 ki Ri<=k<BIFI B TR, FAHRZAEANHE, tIAE—
MER 2 BBFE, XrEERISMETRER T

KEFINEXFFRB=ZNT KSHE Y KUY A« afijk] tiFa FAABERE A X8 KT,

x=i+nk, n>=0 Hi<=x<j*,
FIERFEE MR T HED A -

AZFNFTE FI 2B R—BGBEFATRE. (WRXIMHRTEHE T REE]
A, ZESIANAKRAURT ZNFAATLURE ; AMAT E tREZSI BRI RESTH
HE, )

LT BZRARA % FA

FRE FRHENTRETTF. RALRNFHLE ; FHA-—IPTHERNFHERT. FHAKX
=~ (ED) 8 LEMF Y., REEHchr() Mord \EFRMRTTF H HARIIE 7 B 4
o (E1E0-127 Z ABIF FBRERTEEBASCI 4, BRHEMN@BErEERRE. FRHEH
FEAEBRATRTF PR A, HII, REME i EEEE,

(EREFZFEFRRBASCI MFRge £, FHEERIBALUEFEAEBCDIC £, REEHchr()
#ord() 52 s ASCII FIEBCDIC » ja By 84 H B = B L R BASCIH i/, HEREBEA A
e IR — DN EIFE 8 ?)



Unicode Unicode st RBITTFRZUnicode %3 %75, —“Unicode 4% #5 % o — 0 RH
Unicode st RFRTRFH BT LURFF16(I5E 3265 R —PMUnicode F#, (FHMZEAE
fEsys.maxunicodedi# i, FR#iPython 7E 4 3By I 2 ANMEECERI) Unicode st RAATLL
RARExt, HHELUERD MM TR. NEIEEunichr() Flord()1£ 4 4 % TTFIRTE LE
Unicode #743.0FUnicode FERIFE i BHUZ i % 3. FIHE%H4Z AEE# A L0R
Unicode 73’%encode() FIRERE K unicode(),

Jo4E TTABITTERALIZEPython FHEMMR. ANHZE N TENTABRES DRI —EHRR
AW —PTTRBTA (£ TRE) FUE— TR ANEEMIN—MESER (—1K
rRABEFRMR—1TTE, AYARSLATURARSAREN) . —NERITA TS
— N ZEBE S 3K

% S 7% BHIEERZEIMER. Tt A RTIET LR Tk @ Fdel (delete)iz
B2 R

LETA AR FH LR

SISk FIRBIxT RATLLZPython A R, FIKRBAEAFFESHRE—TES ORI —EHERR
KM, CEREMKEHO0F1HIIREERIRNEY, )

FHEE —NEFEFHEANIRE—NI TR A, SHNBERENbytearray() #&EERE G2, R
TN (HEAARE) , 2—AEFFHARENTRT T F 9%t RE#HFOFMINAE,

¥ &R arrayiRft 2 A — DA T 75 £ BB F

SEXB 3 BURTEFN. BRNVES, SEFTHTREH -, FAEHR, ER
ik, ENAETUBER T##RE. A, BAIRLLUER, REERKlen()ROEEFTRN
M, EEBLHNARERER R X2, MEIIGRRRES TR EHF iz BN
£, HE EENAHES

SEHTREFHNME—#, MEATT LN, FT, Baz2BEEBEBNREILLEM
n o RN FEE (FlW0, 15#11.0) , EFRE-1TEHUIEEEEH,

HEIE AMAEIRG £ B .

& XMEBRTATHNES. SIBERNEEEset() MERE o BF T LT 2 Gt LI
HiEED, Blanadd(),

BEERE sMERRTIAA LTRSS, SNBERBEER K rozenset() gl E, AHBEERS
Aa g B LEE, SAMMEA 3HA— T RENTRNE FHRB,

BREY X R THERSRIIEAFRBINEARARES, TirRmEalk] MBRSTa Bt
Fk 3REIM7T3R ; EHLUAAERR AP HIFARAHdeiz DB 7. REEK en()ROIRET
IR

HHIRA—TNRERE £ B



FH XML ARRAFALULBREMERSINERGRES, FTHUME -2 BEZTS
SIRFEFFHRFEFHCT L £ B4, xELABIAMAZHRIDER, REZFHENS
BMEABRENERARTEE. T, HELrBEBREEHRAatbnn  MRANEF
BFE (B, 1%1.0) , BLENTUEHRMERRZESIE—1FHAO,

FHEA T ; ENTLLBRL{.}) JREEQE (BFDictionaryf 2 mx—%) o
¥ B dbm, gdbm FbsddbiR4t 7 4 BIBRET & BYAGHE F,
EA LR XM LMEREREBGARRE (5FCalls—%) HxE .

A rELHEE B ELHNRBGRARBEL R (BLHLEL—T) . CARNSH
SIRBITRNE L Z MBS HIIRER.,

RETRBME -

B L
docfunc_doc BB AEFRFE, MNREET A None,
namefunc_name R B F.
module EHEE LATERR 3%, H1RZ B A None,

HAEBRNENSHRIRERASE AN TA, UIREES
defaultsfunc_defaults #5234 11 3 None,
codefunc_code R 3 EHIEREBERIAR 2 2t R,

RENHLE T ENFHRNEIAE — HEE LAEREN
globalsfunc_globals NN L P

o0 dia il dial dia Jf g

dictfunc_dict X FHEERHBEENGRRZE T,

0 i &

closurefunc_closure None SHE S 2 H B H T 24 EMITTH,

A #E B NEMERE & s ar £ i,
FRA2.4F ) % 1t : func_name X A NS AT BEMIE 4,

hRA2.6F BT b : BI AR TR EEclosure, code, defaults, #globals{E # xt 5 Bfunc_*
[E MR 3] B LA M BIFR A Python 3,

R REAH R EERREMY, XATLUARMMTEEIRES, SABETLA
RERTERDMZE, TRIAMHRARAER 7 ELHER EFHEBEYE, RETHE
FRERH LNHBEE.



HEE L HHRME BRI UMERNR A RPAE ; &1 TERE % BB,

A prELWTTE BrELHAEREL. 289526 (3FNone) MEMTHAMR BEE—
TP ELHEE) ek,

RN R 2B : imselffs % 2Bt R, imfunciB B R ; imclassst T4 €M &R imself
B %, stFRgGEMNFHEIBFEMERN % ; doctEHERNNA (Simfunc.doctBE) ; _name
BAENEE (5im_func.__name—3i%t) ; ___moduletg FiEELFAIERRMNEAE, MREE

] A4 None,
IRA2.25 8 % b : im_selfit EIEMZE L HER %,

hRA2.6F I b : 4 T Python 3MATHNERMY, imfuncth el LUFEBfunciy 5], imselfa] LLE
FA__selfiz 9,

HiEtX e (BRELE) EZ RS REOTMEBEL.

A P E LB E RABIE R EUE B— DB AT & 0 2 (_.I-HbLl\j—E’J /|\§—21§|J) , IR
MTBEUERR » ELHEB A RIE—NRHENA P HESRIE— EXR, IR
BMIBEUERR P ELHFAENR, ,\ﬁ+$DT{%EJ?§A75/£XT%EIJE’J+&ﬁ? HE, F=
BIE—TNRTAEMR ; BN, ERMBENAESR.

INRA P ELBTFER BT MEPRIAE P ELHAECE, BWim_selfy NoneFt B 75 5%
R



4. HATIEEY
4.1. i BFIHTE

BRI RIBIHE, BFELEBMHTIEESIA, BEXEATEHTNE—RENTSEIHA
MK E, XM EESSEIMEANREAR ZREEPET,

rEPython BFXAM—THE, FA—DETHIT. TEHXEREH B, HHAE. %
EL, RAEXBANE—ToTEHE %, —THEXYE (Fy@EgdimEm ANXERERE
BaRNNSTREENE—TSH) 2— M ay, —MHFes (ERaRNaSTH
Ll-c'is AIEENGT) B— MBSk, HRERRKexeclle()i AWXHE—MDR, £
theval NEER B Mexecz ANFREBSHE—MUBR, ARBEKInput()iz AFHITHR
BrAEZ— MBS

KBBRERITHRHIT. MBS —LEEEER (AFRHR) FRENRDRMITTZE ML
BB DA R ANMR] 4% 452 04T

ESUSE SRR RN E L. MRBEBEEELE—NxFP, BHELEREE X4,
MRELHAERERF, ELSET BRELZE L RFMESSNEM3R, RIFHETEMRA
ZBAMBIA—DNTRREMSGE, 2RBRPELNEHNELERFEE LR8P ; BTy
REIFENNS D - AFERSEREN, BASNERARBNE UEER, XERE FTEN
BEEFERKRK :

class A:
a = 42
b = list(a + 1 for i in range(10))

HEMERDRPERN, ERYSEHRANZELEENT, 3T —MMCE3%R LE LB
LAWYz aRRER,

MRBMHEER DD, BLEBZABRNEMEE, MRBMHEERRIL 5],
LrER—TERZTE. (BEuflaumr ERERMHNNEERM, ) MR- EENKS
RPEAERREEREEL, BLEREHLTE,

Y2 AREFR, 512 — TNameErrorR &, MRBMBIB—NEEHENREH T E, 5l
% —“ “UnboundLocalError®&. UnboundLocalErroriNameErrorfgF %,

TEMNDEZHEREERT | IS, importiza. £FEBESL (HF7E % HEE
MBI TFELENNKSS:AR) | HAERMEEFDRNBREi7 R, forf@srek

B8, exceptF ALk ERHIE Z MBS E withiz B PasBEE,. from...import*FZXBimportiz &)
HES ARNESRPELIFRE R, RTUTHATF LA, M R LITEE R % 5
EY



HaEdeiz@AFHBHREEA A BXMENNAE (REELNELEBUEEMMEE)
RS TE —NMEE A RIE LB | B IREIEER ; %ides sk —SyntaxError,

B afls NzaHaE L SREE LR BB H R ERE R L (MEX83R)

NRER L3R BERM A B LM ERIE, B3R A LTI E RS Mt
A3 MEI A, HEME— MDY EZAIEA T $ B2, XML H,
PythonR D EERH L B EIRIEE AR SR EMM S, R2RNEER T 2Rt 25
X 75 32 Y R EB LAY A TRy EIRVE R TE.

MRK B3k mglobaliza, MLFMBERZZEEANAMT S ARAGRZERPHNA
MU TE. MAMBAZE N PBTBLENERPRZE [N, EIERMGRZE R SER DL,
WNEMEBZE [ LU KbuiltinixMpEZEH, BEEHERMRER. NRBEHRTE
R, TEsHAENSRZE, globalid a1 % LA A 5 Z Bl

BTN SR EXpNREM R £ r LR R & R EHLREH &2 F8builtins R
BEM ; ez~ N FRASE - MEx (NREE—MER, FERERNFH) . ik
BRT, EmainiEkdet, builtinsTi2NENE kbuiltin CER : &F's') ; AHEEMAE
HEIEHE, builtinsZbuiltiniEs: B ST HM 5|4, builtins BT LAt B — T »~ 0128
FHLGE - 2 RIITHER R,

CPythonszsism§ : EEER %l sbuiltins ; Pt HERELAmS, TAENREEE
ERNEMRE RN ET E R i% 3 Azbuiltin C8F's') EFEYERENBM,

BB ZE B AR SR FE RS A B0l B, BARRERS: EZWAHmain,

globaliz M EBMRA— ML :PRAMHEEREERANE LS, NMREGEEHTENTENETE
L& —%globaliz A, MLXPTBEHTIERAAR—TERTE.

FELR—FAUGEAMNE L BT HITi20, LB MEBZHEITHOERAN. £E
SCHUER R ZE A A E I M T, £ E LR ELBBRMETIER A Lo

4.1.1. 53 5UENRE
UEEEEE T BOREE LEHAEMIE, HILHPythonis HRIBEIIER,
MR BE—NEEEHRE LSRRI, BoRCHEIRIEAN, 5200 0B

RE—TMIZ,
MBRERBPERERFEAN S A— import* —F BEERHETEHEE—NFEBEHT EMER
ERA, Bopidasitaxslx— 1 SyntaxError,

MERHFEHPFEHexecc ERBBEHNER— T+ EEH T ENHER S, BokNsl
% — P SyntaxErrorBRIEMIT HexecE NIGBARER R 0., (2TiE3, execobjEIEER,
Mexecobjinns & %8, )



eval(). execfile()Flinput() B RexeciZ %A 7 9] ST F IR R KR BT, BFRATLL
ERRAENRRNEBREZE N PFET. BHEIETESREISCNNRRAE R ZE [ PE

i, MEELE®RZE A, [1execiz@ L keval()Mexeclile N EET#SHUBELB
MEMpEZEE, MRRAIBA—ITHEEE, NEATRRENTRXFERE.

4.2. 7%

FEE -T2 EBEFHREBUL B4 ZHERCENMERNA L, REELZRE
MEINRBI% ; EALLER S E RN DR HE BEES AR & £ 420858034
%EEO

Pythonf# 234 M Bl iz 1T7at 4452 (BIAIERO) st =Bl% — 1N RE, Pythoniz AILLE it raise
BERAETRHBI 4 RE, BELIEREitiry ... exceptizAIEE. Xz AMfinally FHE 7 LLHE
FIBEEBRRS, STALERE, MEREEIENRLHLTLERXEEAREHINIT.

Python #E L EBFER % IER : RERIERATUSRELET A LFHENZ 984T, BR
ENATLUERE 4 MIRIRF E X R BVEE, (RIBBIMMEEFAALENRDR
B .

L—PREXEREMLIE, BLREEFIKIERFNATHERBEERZEANEREF,
EEM—MERT, SEBMIITHH—MREM, BRTREESystemExitBya &,

FEEE EHEOFRR. exceptFRAIN®FERMT LHILH : BUMBIHRAINENERLE
%o EOIFLLE R EBHERFETUFERERGENHIMER.

REHRTLLAL FHBEFR, EXFER FexceptFaMEit HRMID %1%, EE—MaTTEE
RIRFEAF IR TR S| & F 1% 3 s R IBER,

==
;E I%\

FEIER AR ZPython APIN—#4%. EAHNABAEEREEPython iR AT % X EE
5, EEMARRENEESR T ETHNAR Lz Rn X ERE,

Bi5SEtry iz 0N RBtryiE B fraiseiz /N F ABraiseiz A,

BE

| [1] ]| B X FHEREI R E A 8 it X IR E AT B IEE S 53 eHER T L5 o | [--mn]-—--
|



5. KX

—E R #Python R % XK ENARIBOHE L,
XFiz%E  Ax—ERMEENE Y PFRTAZINY BBNFEERSHAT#HREE, MAZA
EDM. H—MiEEANERX#HFN

name ::= othername

BEAELHEL, Box#HELBInameiz L 5othernametf[a,

51. E R

L THEARFERNEREREZRFSEB S0 — M AN L B, XESHRERA
AL A T B e R ax e, MR A D SEEZ 47NN T £ B, B2z A TEAE
Adhik

o MRAB—TSHEEHN, FAN—THBENEH ;

o HNl, MRAB—NSHEEZRE, MNEZA—ITHENFRE;
o HNl, MRET—ITEBKREH, W ZH—Dirinm KB ;

o ENl, ANSHLEREEBNERETLEH K,

FERTRREREREem—Enn (FlI, %EREFTELHNFEFRSE) . Brisiy
BRILLE LE 18 SR 50,

52. [RF

RFEREAAZEANTR. KA ELHNRFRAFATNFERME. E5I5. BFES. ARESH
ERERSHHHNREZEZLBBED X HRTF. RFENEEN :

atom identifier | literal | enclosure

parenth_form | list_display

enclosure ::
| generator_expression | dict_display | set_display
| string_conversion | yield_atom

5.21. 47iR & (RFFR)

—PMUARFHEANFRFAR—DNEM. AEELHFSE AT, L5 ER
X ESFAMMAENT,

YEMGEER— xR, sHZBREFRREF = EBITIR, BEIREEHER, KA
eRE S ENameErrorg &,



BT EAMHNE  AHEATEEELPIFRFUAANHZS N TIAFRABEFRELA
PREPTHAER, SHEAARHD WA BELN. EACNEXRKLZE, FAERIFH
ExABRHEEN, 245 ER2NEEEALNEN, ISR TEAEMRFBEA— T2
—B TR, B0, HATE & HamFP 4R Frspam S #44 #:B_Hamspam, X #4355 477
FHERAREEETXER, NR#ZHRENEMT Kk (Bit2551FF) , MHURLESERKR:
AEXRNEBRT, NREMEBTFIBETHREAK, WALk,

5.2.2. FHE &

PythonX FHFRFEFEAMSMHEEFEMA :

literal ::= stringliteral | integer | longinteger
| floatnumber | imagnumber

EFRBMNEHR (EH) BT, geeRl2atle. #eERSLFHE— T,
FMENFEHAHREATZHELE, AEARNIDANENRER, 2RIEEFHEB AN
FHE (THEEFXAFHERNERZZETRANEN) SENBETEER— MR ATEE
EEAHERENTENR,
5.2.3. AES A
HESAZRESERAESHHN—ITR2XFI

parenth_form ::= "(" [expression_list] ")"

HESHHRRXF = ENREzREAAFI = ENARR  MRFINESED—NES,
BresE—NTh ; BN, B EERKREAXFIHRDT 2 —FRx R,

TEHRES = EEHWTANR ; AATARTT TH, FTEEMRNEEER (FIINET
W AR TR = EHHEHATENAR) .

ARTAANRBER AFESMEZSRIERTK. BETENRZETA, EVAERAES —
AREAPHAERBRSW EZAFFFBBRLHESE LR ES 2 TEL Ao

5.2.4. FIRKXTN
RFTFRREHES I ALN EH—RIIFAR



list_display "[" [expression_list | list_comprehension] "]"
list_comprehension

list_for

expression list_for

"for" target_list "in" old_expression_list [list_iter]
old_expression [("," old_expression)+ [","]]

or_test | old_lambda_expr

list_for | list_if

"if" old_expression [list_iter]

old_expression_list ::
old_expression
list_iter

list _if

FIRMRTR = E—DHHTIRI R, EHRFREIREBE—IREAFINHE—NIIERES
XIEE, HREPNE—NPESIBHURZARFI, tEHITRMERGREFIRLIIRFER
ARG R, SRHEME-—NIIRE S, EH—TME—MRAXFEREED —Mor
FRAMBNHL NMorH B FRAAM,. EXFERT, FHINKRNITTREBorHKEIIF A *
&, 3EFaRMNERAAGRE, BYEx&ENENRBSe RELREL = £E—DIIKRTT
=[]

5.2.5. £ 6MFHARI

S TFERAFTH, PythoniRFANEEWHE RTX", ENEAMAR !

o RRNREMEXMIY, HE
o BB —RINEFMTEERHESE, MRS,

3 XE LBEETR Y ¢

comprehension ::= expression comp_for

comp_for = "for" target_list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if = "if" expression_nocond [comp_iter]

#HeRXB— N2 MR AEEBREED —NMorFAMEZENHNE NMorFifFal, TXHiE
AT, HFRNRNTREHOHNEIIFDSR %, ZEFHRMNERGRE, BHFREAE
BOFCA st xRk R @A LU= £ —PDIIRTHR,

AR, HESRNE—DERBFEREPIRIT, AUEBFFIRR AR ME T4 58
fEREH,

5.2.6. £z RE R
ERBREADNEERESHTH— NG sNERBFTS :

generator_expression ::= "(" expression comp_for ")"



EMaER2 N E—PFNERSE IR, ENZESHSINER, AREUTEESHAZ
AESHIEESH.

g Rx NPEAN T EE 4 £ XS RiAAnext() A A T REEMKE (5EBEK
BARNER) . B8, RELNforFARIEE, LT > £ 2 TR EMEREN
KB A E E TR 2 ZAI 4 . FBENforFARR LA+ ER A B 1A setk s T
BIEBIforf&®r, 140 : (x*yforxinrange(10)foryinbar(x))o

HESHTFRE-—NSHARTUER, @3 #5EAHE—%,

5.2.7. FHIFRRI
FHIXRAESECES PRI LA B — R 54 /1E =1,

dict_display "{" [key_datum_list | dict_comprehension] "}"
key_datum ("," key_datum)* [","]

expression ":" expression

key_datum_list

key_datum

dict_comprehension :: expression ":" expression comp_for

FHRRTH = E—DHFHNFHRALR,

R HES DR/ A FY, BMNERBSENREUELFHPA : BENMEIRE
A FHBOEATFH S RNE, IEREMALUER/AFIIPZRIEEERN, BE2ER
st B F HE a fE R & e 44 B9 AR A

FHESN, SNRNEGHSNELL, FEANESIRNRAAFEEEREER
By for i F A, HESF AT, = EBEEUT N EREDAFEAZFRFHRA,

W R RRRFIEFIEMN o E L B 2 R—v s ANE, (FEM, LB yzEdn
w0, BNHERATET TR, ) EENEZ AR RASERNE ; — M ENHNRE
BE (RRANPxA090E) Rk,

5.2.8. £ 8FX T~
EEXTNERITEESRE, SFARTANX 3 2RV E SR FIHE -

set_display ::= "{" (expression_list | comprehension) "}"

FERTRAE—TFNTTREAR, EWNRETURR —IRAAFNHE TS
EE. SRHHNE—NESORNREAFI N, FMNEREGHEENTHRARMEES
Rep, HIRHMZ— TSN, SEREH S > EHNTRMLE,

FE R HE— A RES ; 2 TEAmE— RN,



5.2.9. FRF&R#HEN
PHRHARREBEREISHH—PRARFF :

string_conversion ::= "'" expression_list "'"

FrI&EH R BEESHRE AFFFRFEL R R 2 BOFEAN T LRI RE R —T
FRFE,

MRAREZ—NFREH, —TMHF. NoneFEZE—NTRESXELBHAR, PBLgRFHEH
FR—1NEENPythonRx R, EHLUA#LRBENeval()HEL = E— T EEHERENRR
A (FEELE, NRABNEZRE .

(B pith, FRBEZEXIRPNEISIHFR TR TR # LWFET, XEFFIFTEIH kK
2EEH, )

#EMxtR (BN, EEREEESE S5 ANSIRSFH) FH.. KRR—1# 5],
HuxRAALUE 3% heval AR BF— T HEZEM®E (351 % SyntaxError)

REERHrepr() ESHFHNZ % S5RERARESHREISHREMEE. RABRERs!()5
A BUB B R 47RO 4% Heo

5.2.10. Yield i I

yield_atom "(" yield_expression ")"

yield_expression :: "yield" [expression_list]

2.5 hRAP#TIE,

yieldRix KRBT E L EMEGREHE, BERERATEREEE AP, ERHEELPHERyeldk
B AR A AT DE T ZE L | B— D EMSBHEAMAZE BRI,

YAREMESREEE, BIREI—NIFAEMRIFREN SR, ARG i% &SRR H 4 i 25 B BRI 34
7. HARERBWEA—DAER, WITHE. e, RITRITHEE—Dyieldkir R,

EARE AT IER R Olexpression listlE L EMERHARE., EENERERREMENE
WA, AELAIENETEMNHSE. BENEHMRINTE A, H@idARERSEHN—
FERRE AT, EEBAILUEMBRL o 4 M ATRIF RyieldRx AR E2— M EBAR, RE
W TRYieldRix AR EBUR T IE MITH A A,

I X LEFESERSBIHMEHIZIEE £ ; e llyieldZR, BMNEZ M AORBEH
PATAILUER, W—MX 5 2RISR ECR A LUL Hlyield 2 [T 11T i i MAIT &4 gk 4 ; 354
KA L E KRR &,

5.2.10.1. £ ER IR TE



N T gt A ERE AR TR, B A AT A TR A A AR BT
ARYEMBRE2EMNITH AR TEBEM—NEMRESRTIEEFS| % ValueErrorR E,

classgeneratorgenerator.next() FF a4 M 28 BB HATHE TG — R #HATHyieldFRE K&
8 AT HEMIFEEBEAnext()AERE 1T, HETMyieldRix NiE%None, ARG #
T T#E T —PyieldRx X, EIRBEMBIHEERIERIHRElexpression listP{g 4
next(BB AE, MMREMIBRE X Byield %4 —"Na, nB8l%—AStoplterationFH,

.generator.send(value) Tk E #ITH & E" — M EIENIE P, ZvalueSHUK # HAlyieldRix
XL R, send()HEREIERNKZRyieldI T—ME, MNREKZBRHwEByield 5 H—1NE

M 5| % Stoplteration, 28 Asend()BF LM ITE, ©ibmANonelE A S #1TR
A, Bx&EEZizabyeldikx,

generator.throw(type|, value[, traceback]]) TEE 28 & ZHIH A 5| 2 — Mype £ BN R E,
IR[O1 4 B 25 B #yieldBI T —ME. WREMRIBIETR E & Byield—M4, M5l % Stoplteration
R, MREXBEBEER R R ARNEBHESI L —PNTRANEE, BrzFRBHE

‘IR AE,

generator.close() FE4 MK 23 ENE 4 SR A 5| 2 — N GeneratorExit, fARE K ZFEHEULLFE]
% Stoplteration (EBBEHXEFBRTFELETERA) HFGeneratorExit CEERKZFER) ,
close=iROERAE, tNREMSFyield—a, N3l%— " RuntimeError, MREMKZRZ 4
HeAMRE, e+ RIaRE. IRERBFCLHTEERENIESEERE, close()R
SHEMEE,

ZBEBEN 4 2P FIRRERSFFERSFEREBIT S



>>> def echo(value=None):
print "Execution starts when 'next()' is called for the first time."
try:
while True:
try:
value = (yield value)
except Exception, e:
value = e
finally:
print "Don't forget to clean up when 'close()' is called."

>>> generator = echo(1)

>>> print generator.next()

Execution starts when 'next()' is called for the first time.
1

>>> print generator.next()

None

>>> print generator.send(2)

2

>>> generator.throw(TypeError, "spam")
TypeError('spam',)

>>> generator.close()

Don't forget to clean up when 'close()' is called.

AiESH

PEP 0342 - 183 1238 £ 25 52 L h A2 1858 £ A ERAPIFE EMIR N, FHemMTLMEL G %
IR ER,

5.3. TR E
NERIBRERTESPHEERSIIRE. SNEER

primary ::= atom | attributeref | subscription | slicing | call

5.3.1. BM45I1H

BUSIRZ— 14 F, EERE—TISM—PR:

attributeref ::= primary "." identifier

primarysfie— N ZFEMSI B £ B R, HlI0ER, FIKRME6, BEZNIREEKRE
& Aidentifierd B, WRZBUEARR 5, Mg AtibuteErmor®HE, BN, EBIE
KR BMEBURTF izt R, HEEBMENZ XK G T8 = EREN AR,


http://www.python.org/dev/peps/pep-0342

5.3.2. 4%
TrisaFEol (FRE TARTIR) HEBRST (FR) RH—DTEK :

subscription ::= primary "[" expression_list "]"

primary@s s & — PR FI S & RT3 BURY st &R,

NRprimary@— RS, BRZ.expression_listthsig— iR, Ha AMBME—NaE, T
bk ARG o 3t i F %4 BUE. (expression list@—MNTTAKRFEECRE—NTR, )

WNRprimary@— %5, FBZexpression listihsig— N EBIELR, MNRzEE 7, 0
MmEZFINKE (T, x-g#ExNRE—1NtRk. ) 2aRadse— NN FRITRED
EVIE 71 B, THRFE3FREIHzElTiE (MBFHRHTE) .

FRENTEAFH. FRFPE—TEROBIE L EMERE - FHOFRES,

5.3.3. I &

IR #EFIR (BN, FR&E, TAMIRKR) F—1EERBNTR. IR TUAFRR
AHNEF AR A de iz DN B . TRBNEE -

slicing simple_slicing | extended_slicing

simple_slicing primary "[" short_slice "]"
extended_slicing :: primary "[" slice_list "]"
slice_list slice_item ("," slice_item)* [","]
slice_item expression | proper_slice | ellipsis

proper_slice short_slice | long_slice

short_slice [lower_bound] ":" [upper_bound]
long_slice short_slice ":" [stride]
lower_bound expression

upper_bound expression

stride expression

ellipsis "ot

X BMFRE AR SL : expession_listE LA tB{&slice_list, FTLUET T anth el LUARR 4 H)
Fo ATABIAEE 28958/, @il ELEXTIER TER A Tieth o TR 4 Y R KB
sl (#nRslice list~ & &proper_sliceflellipsetBEFx #MIER) . LU, Yslice listRA
—short_slice B BRERESH, BrAH 2R ERETER AT BUA,

R REGE LT, primary iR — DFEAI R, FRMLAREN, NREFE, DA
EBHEY ; A 52T Msys.maxint, MRA—TZ A, MNFEMEFINKE, A
# A REI N KHITTSR, HApi<=k<jHFj2EEN TRAM LR, EATRE—1NZENFH, 0
RIFEAL T EENREEA AT HE (RETHEAIFERUENAIZHLE) -



y BYIF#EEINT, primary@sfie— DIRE xR, ©LlMslice list#ER4e3R5], WTF
Fims. fNRslice listBEED—MNES, Nt — NS Sslice_item#ziBIITA 5 BN,
long_slicefF #4#. slice_item@—PFRixXat, ##MEHRNREN, slice_itemZellipsis
i, #i%h NEBElipsistt R, proper_slicefszi @ — MR R (B4 £ AL 2
k), EMstart, stopFistepEMHED 5|2 ik lower_bound. upper_bound#striderd &, %
BHIFRx X FANonef{ &,

5.3.4. .5 H

HAREEA—TIUAZENZAFIAR— AR R (B, —DEEH)

call ::= primary "(" [argument_list [","]
| expression genexpr_for] ")"
argument_list 1= positional_arguments ["," keyword_arguments]
["," "*" expression] ["," keyword_arguments]

[ll,ll Mx%xn eXpreSlen]
| keyword_arguments ["," "*" expression]
[ll,ll Mxxn eXpreSSlon]
| "*" expression ["," "*" expression] ["," "**" expression]
| "**" expression
positional_arguments :: expression ("," expression)*

keyword_arguments keyword_item ("," keyword_item)*

keyword_item identifier "=" expression

ANESBNX TR EAUFEE— T ARBRNESMAR AiE Lo

primary#sie— N AAMNR (B2 ESLHEHH. AENEHR. REIRIAE. £xt

R, ExBINAEUREL 2B S HERABAN ; PythonMy BAILUE sL#R A BI A 38 A
R EB) . MEMNSBRAABHETAAL EZIIKRE, XTFEASHINRNEEFSE
BEBIE L —

MREFEXRFEY, BNEBEEERNUESE, MTAd. B, B NEAERK
ZRUFIATESZ. IRENMIESH, MNEN®BRERRNDIZMAF. T—%, T80
REFSH, AFRfPRESEME (WORFRFER—THSHRNER, nERFE—
MIE, LUEEH) o MRZUESLBIET, WEl%—1TypeErmor®®E, BN, [FizSH
HaBRAZMEFERE (BMEzRiAINENone, ERRERZME) . HRETHENS
at, MARARBERNUEMARERBE LNt LA EIETR. (RUAEREREE Lot
HER B, BFRAERNT Tt REMIRKFEFEAEZEEES R UESH G
FARAE B zER IR, ) MRERBFETHNEMBESZBERENRA®, NEl%—
MNypeErrorz &, &R, A EERHNAEF Y BRNSEFI,

CPythonszsism ¥ : —Mz AT AR X H A ERE, SHLESEEERM, HLLAFH
PUEit R FiRflt, BB T XENEEMmMRK mE". ECPythond, FLACEMHIAE
FAPyArg_ParseTuple( )BT SE IR £ Th 2 X FIE 5.



MR EBESHINEZ TS, nslk —NTypeError®z &, MRIEEFEE—MFEA identifieria ik
HS ; EXMBERT, ZHSER—IEELRUESENTE (NREEZLZRUMLES
ol HZETTA)

MRBRMARKEFSECERE S LSRR, M54 —DNTypeError®RE, MRIEFEE—NMER
**identifieriz ;=M S ; EXMBERT, ZFHSER—INEESLRNXEFSHNFH (FH
KFE AL, SEEFEI T RIGE) , MREEZRUXEFSH N Y —1 FH) E=F

ZSNo

iR expressioniz = H IR EA RS, BBLexpressionih Him—NAERS., KB ZAENR
RO THRELUEFANMESE ; MRAESE X1, ..., xNBexpression K14 A — 1 FFly1,
o YM, BLEBFERTAMINNMIESEX, ..., xN, y1, .., yM*BI58 A,

XMHARANERZE & Rexpressiont] UH M EREXFSHZE, BREFNEXEFTSH
(UL X% **expressionS#— N FX) =z, ALl :

>>> def f(a, b):
print a, b

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: f() got multiple values for keyword argument 'a'
>>> (1, *(2,))
12

% 4T B YR expressionis AR — N AMREARTE L, A MERRAH
o

IR **expressionizEH A IEREARAH, FLexpressiondsig— NS, SHRRBHEHY
BN xeTEEH, ENRaFEexpressionfl E R K2 FSHPEERNBERT, H3I
% TypeError® &,

{# Fidentifiersl 7 *identifier;z ;I SR AT LME A AL B S BREM S E X TS BB E
F. £ (sublist)iz EMF SRR LME A Rt FSEMLFMER ; &4 2 Bsublistst g F % —
H— N REBSSEIEN, EAEHTCSHNRETENRZ G5 4 5 T8 H 7T 208 4 L0
T 18 £5-sublist,

—MNERKEREIENE, BIMERBEANone, MRIEESI % —1N2E, @A+ EEBURTFA
AR LR,

MRER—



— DR P ELRERE : aEHBNAS R EENT, FRSERIIRE LT, NSRS
—HEERHESESHE ; IEFUE L—F A, HRARMIT—Freturnad, BR
i B EGA R BDRE .

— P HRENEHHITE : SRR TERS ; RERBATENEDR S L NENEL
— D ER 1 RE% EB—DEEIL

— N ExPINAE : AR ANA P BELNEYR, SEIIRLARNSEIIRS —
5 1 RBINA B -

— N EEH: ZERHREL—Ncall()AE ; MRMAAZAE—H,

5.4. R TRVER

FHBEFNHFEELEEMNN—TRERS ; LEANN—TTREFHELE. Hizk

= .
~E -

power ::= primary ["**" u_expr]

Rk, E—NEEREESNRAN—TIRERTFIH, REFMNEREALE (XFRYREE
BEHEIF)  -12%R 21,

FFBERRE LS5 R ANSERRARENpow () EEBAERE : B £EMSENEANSEUR
Fo HBESHE LWL ERN £ R, sROLBERELHENSHEE,

BERM A BIR—3#et, &2 AZTERBREFIREZmn, TR KEY, 280
$BIE (sflsie/an) BIERXER, RIFFZNDSEA A ExMERT, FIEHN
S GE R BFHREZ RS2 R, fla0, 102:R[E/100, {EH2E10-2:8E0.01, (&EH
X NFMETEPYthon2. 2'=F'u\\7Jl]o TEPython2 AFIZ BIIRAH, MR A NSHA2EHAE =
MBS AH R, NRBE—DRE) .

0.089 #1 R AT 5 B ZeroDivisionError, i #HY/NBUR #4155 B \ValueError,

5.5. —TTE R FIALRE
AN —TEANMMIEEEEERN® LS :

u_expr ::= power | "-" u_expr | "+" u_expr | "~" u_expr

- () BER = EHBaS K7 /.
—Jt+ (IE) #EfF -~ £HERESBRFF %,



—it~ (R) BFEFF = EHEBBEM K BRSERADNRE, xBUIRESL A-(x+1), ©
RERTEHEH M.

Ex=MERH, MRS LEBEREE, #N51LTypeEror®E,

5.6. —TTE RIEE

“RBEABREREBEA4NKEL, TRXENELERFRFERT —LIFMa 2B, BRTE
AEER, BANRER —DHTRERER, — D4 tINERER

m_expr ::= u_expr | m_expr "*" u_expr | m_expr "//" u_expr | m_expr "/" u_expr
| m_expr "%" u_expr
a_expr ::= m_expr | a_expr "+" m_expr | a_expr "-" m_expr

* (RR) BIFFF = £ ESBHFER, HBHUABMERE, HE—ITE2ER (BRBHIK
BH) AaN—1TEF. ERI—MIERT, BaIWrnm— A*Eﬂﬂﬁfzéﬁisﬁ AR,
EE—MIBERT, M#TFINESRF; 1NESENE£—1PENF,

I (BRiE) #/ (BRR) BREF=ECnNSHNmE, ERasHatfsreRERN £, T8
BHSE KRB RE=E—MER £ BB g REREEAREINE R LA B NER
., BRULZEGB| % ZeroDivisionErrorg &,

% (BNHE) BER = £ E—NSHERUEZNSHENRE. H¥aSsHITE At e sE8E
BB, BB A BB %4 ZeroDivisionErrorg ., SHALUEZ =, Hiu,
3.14%0.7%7F0.34 (E43.14%F4*0.7+0.34, ) BUERERI kit = £ 5E-NMRERTS
MENER (HEAF) ; 2RO T ER = &N T B TIRFER % 372,

BRHPREMEEIEER TENERE R  x==(x/y) y+(x%y). BEHFREFNIVER 4 HAE
B divmod (A3 8% : divmod(x,y)==(xly,x%Y), XLER 2t FIZmERKIL ; £ UNERE
xIyE i A floor(x/y)sk & floor(x/y)-1 8 TR 3L 3],

PR T MATERBIEVEIRE, %R EFEHFREMunicodet REH AT HITFRFHEHEAL
(tAEdEE) o FRBBINEIEEEPYthon E ZEMF R SEEIVE— 3 g,

23REEFHAR : BRZEFER. BUERERFMdvmod EBAB A EHE L. FAHEX,
INREE, EAFabs()ERETE i F R

+ (IR) B4R EHSHENN, HSR 5 B28aEM28RE £ BEHFS, Er—H
BERT, BuamkiznmBRN L BAE—ERMm. EE—MBERT, FIRiEr—i.

- (BJR) BIER £ HSHE. HSHE R ERN £,

5.7. BALRF
B ALIRIER o S B T B IRAE -



shift_expr ::= a_expr | shift_expr ( "<<" ">>" ) a_expr

X R RINE BBEHE KBEBIF A S, SHEBHRR—THRANEE, ©1F88
— N EYEESEER HE N SHIEHIAE,

FAFnfITE L AR pow(2,n), ZEFNOLTE L A FLApow(2,n), 7 BIFRBMIENE =51 % ValueError

758,

=

EYURIM e, EXRAREHRES Hsys.maxsize, MRARIEB KT sys.maxsize, F38l%
OverflowError2 &,

5.8. — Tl F

TH=MURFEEEBTENM®RIES

and_expr ::= shift_expr | and_expr "&" shift_expr
xor_expr ::= and_expr | xor_expr "A" and_expr
or_expr = Xxor_expr | or_expr "|" xor_expr

SRER = £ E, ENSHU AL RENI KER., SHEWH K —FHRNEE,
MEEFF = £IZA R, ENSRUARERENI K ER, SHIWH K —FHRN

il

o

HRVERF = £, ENSRLAREBERIKER., SREWHmK—FHRN LB,

5.9. tbix 8 1F

5CAME, PythondhiAMLLRBEEEHERNMER, FETERNER. BAMNLEE. &
CARMZEH, #{la<b<c ZHHNRXAMBHFPHLNE L,

comparison or_expr ( comp_operator or_expr )*

Compioperator 00 II<II | ll>ll | n——n | ll>:II | ll<:II | II<>I| n !:ll

| IIiS“ [lantH] | [Ilnotll] ||in||
tha 3R E = £ ® N : True sEFalse,

e IR ERT LUER A, Blilx<y<=zF B Fx<yandy<=z, BRyRHE—RX (EAFHERFE
Y& AX<yABEHBIAEH+E2)

XL, ARa, b, c, ..., y, z2KENHop, 0p2, ..., opNZIRIEE, FBZaop1bop2c...yopNz
%R Faopibandbop2cand...yopNz, FRIREBIMRENEES IHE— R,



ERaoplbop2cH A EKEa flc 2B, Filixz 2RL2E8EN (REFESE)

<>M=mMHERXGFR ; # TECRE—H, METHERA=; TEHRI=-MHTREER<>
o BIE<>HIA A B EFH,

BEF< > ==, >=, <=Mll= k&AM RN E, ARAITEEEERNEE, NRH DR
EHF, BNERESK—IMHEN LR, Bn, TEEEMIRGKLSTEEN, 2R
RFFREEEREMEIN, RALLER ELemp/aEsiE fotix # BEEM L H AR
HIFERNER & BUst RBVELIR T %, TESpecial method names— % & if ta B,

(X MAE LB E LA T 4 B R PR X IR E LA KinFInotinRERF. Rk, TR
* B REGLER MM ATRER A Z . )

MR B RELEZBURFEMNB LR
o WFMBERE L,

o FREBMFEAFR RN E (REEKord)MNER) RFHMFLLLRK, Unicode N\
FRTEERXIMITH, [4]

o TAMIIFE bt B RRFHFIL R, IBRREFEELRERBEF, 8—1nHE
B RuABEFRE A NFIN LB AERFEREEHEENKE.

WRAHEE, FINRBeENB—NTRENTRER. Fl0, cmp([1,2,x],[1,2,y])BREE S5
cmp(x,y)HEHE, Rzt EHTRAFE, NWKkEZENFNHEE— (H140[1,2]
<[1,2,3]) -

o MGt (FH#) JEKBCNBHFFN (4, #) JREFLFTHEEF, 5| RITBEER
ML REBEN, BRREAZREANERERAE LN, (6]

o HEXMONE £ MM RETAFNIRFENZERANAR ; —PHREBNTEEKX
F A A= RIRE 2 AREINERERFN—RHITHE2 N,

BERFINFnotin BT MR 7 £ 18, 0Rx Bs BI— MK R BB oxins 4B, Tl AR, xnotins
REIXINSHBEN. KR F&MRALBTFFEIL ; IRFNEE— N TREE T RBEFN %
SIREBEXNFIINK . A, HEHS BN RTIARAFIMZHR 7 %178 0xHE
B, FFath, FHE (4xtid) MEEIH A XFR Mo

stFFIRMITA £ B, xiny yEHBREEFET—DRS|EEx==y[|H &,

st FUnicodefIFE/RFE £ B, xinyyEYHRYx By W—PNFE,

FRAN2.3 BRI : ZHl, xBXREZE—DKE A 1BFRH,

st FRE L T contains()AERA P BEL %, xinyAEHH{xHy.contains(x) 4 &,

st Fi& B E Lcontains()BZE sLiter()BIA F BESL %, xiny A BWMRENMazE &Ryt 32
x==z, MRERIBFMERE, REFRINMEBRDIRE—H,



&iE, 2XIBNBER I - AR—D % E L T getitem(), xiny A ELHEREE—NEAH
BHFZB|iFBx==y[i], BE/NWRIIFTEE| % IndexError®®E, (NRBI %2 THERE, &k
ENBl&LTZRE) .

notinRERFE L A BREInERMEE,

is FlisnotRVE MK 31 RBIID : xisy B ix UxHy2HERM st Rt HE, xisnoty = £HKRHE
o [7]

5.10. 0 R1R1F

or_test = and_test | or_test "or" and_test
and_test ::= not_test | and_test "and" not_test
not_test ::= comparison | "not" not_test

ERRBENLETXH, EEZFREAFERARE SHE, UTFHEEER AR -
False. None. FiE (B ESE. ENFHENAS (BEFFHE. Ta. FHRNBEESE
B) . HEemENaHRs A E, (GES Lnonzero() Bk EURBHR T XMITHHA
X )

MRBRERFnOtISE A B E = £ True, BN * £False,
FExAxandyE i+ 8Bx ; IRxARR, nHRECHE ; En, Bi+&y FROERE,
FEAxoryE i+ Ex ;s IRxAHE, MREEHE ; BN, B8y FROLR @,

GEEandforfR B4 3R ERR FFalsef True, MEROIRE T ENSE LR, XEFLE
IREERMN, i, MRsE—NFRE, YeBEMEL 2B — TR ek, Bk
ix sor'foo LA L= £ EMNE. EAnotT M AER—NME, EFRRZFROMES
#xRBEMN M, Frllnotfoo'4 M False, M3E", )

511. fERx R
FEMRA2.5 FHTEIA,

conditional_expression ::
expression

or_test ["if" or_test "else" expression]
conditional_expression | lambda_expr

FREN (B UM =TRFERF) ErMARPythoniREFFHER RERK T L.

Fix AxifCelseyE it ERMC (MIEnot**x) ; MRCHE, nit+EBx FREICHE ; &
nl, 8y FROEHE.

XTFERERAANNESZ WS, 525 LPEP 308,


http://www.python.org/dev/peps/pep-0308

5.12. Lambda FXix &

lambda_expr
old_lambda_expr ::

"lambda" [parameter_list]: expression
"lambda" [parameter_list]: old_expression

Lambdazkix X (Fatilfflambdafe) BEEMF: AERNMA, ENE o BEERERMMN—
FRE A ; Rix Rlambdaarguments:expressionE R — N ERE TR, LAEHRIITH £
LR E LB &R

def name(arguments):
return expression

XFSHIIRMEE, #SRNHANEL—F, FRlambdaXx N e EMNEBATUEE 5
IR

5.13. R 55

expression_list ::= expression ( "," expression )* [","]

EPEE-TESHRXAAFIE—TH, TANKERIIRPRE AN, RKx N
BEMNERERIREF I E.

RBEISES Al £ oA (XUEi) §FE ; EEEAMARAT, sH2Yi%
B,



6. ¥z

HyaRaamy—BN—TEHTH. LT H 2 E 0T URS SIRERIE L —H—1TH,
W ¥ EAEEAR

simple_stmt ::= expression_stmt
assert_stmt
assignment_stmt
augmented_assignment_stmt
pass_stmt
del_stmt
print_stmt
return_stmt
yield_stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
global_stmt
exec_stmt

6.1. R iz4H

z2xXNEAAF EFEATRELM) #ENEA—1TaE, F GBE) AR—1TdRE GR
O REBE LKL ; EPythond, itF2iREINonefd) » HeFxe iAW FERABER
B, EREVEEL. RrNEFAMEER :

expression_stmt ::= expression_list

w2 NEAHERRASIRNE (RTEE—TE—HREN) .

ARERRT, MEETENone, TRMAEMNepr(FEH#y —NEMHE, » ENTHS
WER g (B Rprintiz ) W—1T Lk, (%EMNone MRAXTEMint, Flbid A
RS % R, )

6.2. {4z a

waEaRT (B #ELMBEEEEURENT T tRNBEMEHTH :



assignment_stmt ::
target_list
target

(target_list "=")+ (expression_list | yield_expression)
target ("," target)* [","]

identifier

| "(" target_list ")"

| "[" target_list "]"

| attributeref

| subscription
| slicing

(RE=MFSHELS L RIEF—F, )

w14 3% A i+ Hexpression_list (G2{F, BAIUR— 12 —MIR2 AL AIUR—MESSRNF
5, EEER—NTTE) FEMERAE L —# R Rika thtarget listhiE—Nitk.

BMAERBELHN, PURTER (F7) B, HEHRZETE HRE—Boe (BHES
A, THHER) , RAGHHEZT L SRERARFEFRERLSEY, MRBEATTE
ZRHUMEH— T FE. S EEETFHANURRENFEREIR LBENELLE (B
ERBNER—F)

R — D RE—DNEARFIIRMN T AR FESL ¢

o MEMNRINKZE L —BBE A/ : STRWAAL % B4
o MNRB#AFIBESHRIFET : xtRBAERNERNBTRZNHEBHFFHE D
BAERE, ABRITRMERABAEL BB .
A — D RL— D2 —HB RO T AR 3 E Lo
o MNRBt2—NMrinfF (&)

o MRAZHIEAHAAELRIZ3BglobalizAH : By ERHFIREBMGR R L | HEIxT
Ko

o &N B ERNYIEREMAZTE TR,

MREME2HE, BLEHEHHE, XTESBZAIHERZBTHT RGBT
#F, BlEzARBEABIFARCHTWER (WRENE) .

e MREHFE—NERRERAESTEARSFNERFI : ARUARTERNATRD
HEBH#FIHBEATBER, RAETEMEZRARMEL KB 7.

e NEBwZ2EBMSIRH  +ESIAPMNIIAKRER, EAENNREZEE— NI LR A
HEM ; NRBRARx4, NP TypeEror®RE, REERZ 3t RIFHEW & 1 Rk
B EWREMY ; INMRATBEMILRIE, s —1MRE (GBFEZAttributeError, BFR
—%E) o



AR MRMREXHRFIERMSIAE AR @z BRI RN, BohnpIRs XaxEia
Ll 2 hIEHY (NRAFERGIBMY) By p LB, ZnBIBmffaxkiz &k BEmM) S
PINEMY, MRLEFGEE. AL, axiARHAFE—EXSIAE—ITEN : ARAN
KA ANZ—TEEM, AR /R 6B —DHe s FIEMAF a8 B #7.

class Cls:
X =3 # class variable
inst = Cls()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

X B A —EE R ERENE, Hiproperty() el BB,

o MRBAFE THIREFR : i+t HEBIAFNIEREN, ERRER—THTHEFEIHR
(BIansIsR) HEME AR (FlalFs) . RE, +ETHREN.

g0Rprimary2—PA ZHFFIHR (BIII—1DHIK) , W Tiadesd = E— D EBRNER, 40
REENY, BRIMEFINKE, sRABAR—DNTFIIKENIEREY, RAEHE
REFEFI AL izt RS BBEWNREINTTR, MRFKEIBHSEE, n5l%IndexError®®E (4 F
ST kA N EERINFT I TR EIFSIH)

g0Rprimary 2— M ERF R (FlIl—DFH) , THHARBMRNPX T L BRI L
B, REEKREE— /AN TR R AR, B UBER— T EEER
BREFEE/ME, BHLUEA—THN/Ex IRTEEEENR) .

o MRBHFE—NMIF : +ESIRFNMERER, B ~E—TTEFIHR (B0
IR) o WMRAHNREZEEEEBENFIIGR T—F, MREFE, WitETaR
MERRREX ; RARFHNFINKE. 2F+8Na Lz (M) B, IRER
— P AFRAHAEH, NILEMEFINKE, gRRENYFAEFNFINKEZF,
BEAFRER. &E, ERXRFIIGRARANFITHRE R R, AN KETERR
FRAENFIBKE, FWMRARLFNEE BiFFNBKE,

CPythonsz sy : HHAIM s, BAHEENRARNZEER, A58 587E
KBERY EWBEPR, FHA%EmmERER,

BE  2RRANELERENNAMNZ FNZXBazs RER (0, ab=bazxx#@a M™%
2) , BERREABFENRBERXNZAREN | fld0, TERZEFFHTED,2] :

x = [0, 1]
i=o0

i, x[i]l =1, 2
print x

6.2.1. MEIBAYW &5 5



12 B R A BN TR 2 DA B R — T £ —KiE A,

augmented_assignment_stmt ::= augtarget augop (expression_list | yield_expression)
augtarget ::= 1identifier | attributeref | subscription | slicing
= |l+:ll | ll_:II | ll*:II | II/:Il | II//:lI | ll%:II | ll**:ll

| Nss=n | Neg=N | ll&:ll | np=n | n | =n

augop

(REEANFSHEEELS R L EF—T, )

AR AR atarget (T ENRE2BARE, ERTUR—PNAHFIHHR)
expression_list, RETEM4H 3T AMRERN ZTRE, BN SR w44 iBHtarget,
target R+ E—R,

Fx+=1x IR AR ERTUEEBx=x+1 L B % LUEFA L HFRMNR, TEERA
B, xRAHE—R, &8, NRAEE, ELHRERRN, BRERCE—IFHHIRHR
1t htarget, MEEZREXRIAHIR,

BMRTATUE—N2admEaL talZ N Bir, 8RB0 5 A 5T B0 A 05 8@ Ak
DRI AR LIE, {0, BRT e aBRMT Y, IR &SR TR EMEE
= oiRVEAER,

INBtarget2BHAIF, T # Ho fIEMLT S S A ERETFESHR ML,
6.3. assert &4
Assertiz Bl 2GR RS RPN —FMEREAE -

assert_stmt ::= "assert" expression ["," expression]

Hu 2, assertexpression, FRETF

if _ debug__:
if not expression: raise AssertionError

Hy B, assertexpressioni,expression2, F[RF

if _ debug__:
if not expressionl: raise AssertionError(expression2)

R EEZEMIE DR EJebugFlAssertionError5 | FNZRRMRET =, EHFINZnH, A
B % EdebugEERBTR T A A True, TERKMILs (891T£R -0) HFalse, E4iFat
Z, HAERmlbst, BRINKBERB AR AU 20EMRERNKSD, F : FTRHERRBIR
2RWRER LB E#Z2ER ; BREA RO —E2 8 RE R,



#debugit B IFEN., WET EMETERERSS & HHHEFLERE,
6.4. pass &4

pass_stmt ::= '"pass"

passE—PERF — NITEMNNIR, FLERXELE, EWAKELEELERE—FKiEE
BEAFBEMITEMAN DB HRIE A AR, B0

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

6.5. del 24

del_stmt ::= "del" target_list

HIFRE % 3 ELH, MR EELARNIEEEL,. XERT i mppitTBm s, Rot—
EERFEA,

R E xR MER A% 2 RHERE—D B .

BER— D BIEMBERN £ H oo & 22 1 P Rz A% E, BUATEMEE EAEEENA
#ipBglobaliz AR, MRBINZBEHE, FHUH—TNameError &,

IREBMME N BB T EHAERENNSD, NEElmRZE P Rfre2IFEN.

BHYEIA. Tt ABmERE £ %L RENAR ; RHRRE-—RELITEEITFRT—
MEF BTG A (BEEx RUEEZRTDAPYRARTE) .

6.6. print 4]

print_stmt ::= '"print" ([expression ("," expression)* [","]]
| ">>" expression [("," expression)+ [","]])

printfR i+ BEE— I RZAXNFFKREHIRE A Emt (BLTX) . MRARTZEFH
F, WLELERAFHFRLRANTEHRKFH, REnt (RENNERIIR) F7F
B, £ (%) mHEMHRZASME—DER, RIERBERLAHEMTF TN
A, XEFREE (1) 2REFHEARFERY, (2) BFARMERENSE—TFHF
RRUANZEEFH, HE 3) REAFEMEEARNRERZintza, (EREEERT
ATz MNREEFEREEA - ZAFHETESERN. )



==
/E =

TAHBRXE M REZFZAEN X ROARBEARIE LIRS REX FEAT
%y, ATAREFARERMGENMT A

EEERSBEA—MNMNER, BRIEprintiz@ALLESER, R E20REEXREFprint, X2
ME—B91T

FrE R TE LA NEE ShsysH R AstdoutBIxt R, MRAFEZIR, HEBE R Bwrite()
%, i — /N RuntimeError® &,

printE#A—fy BUER, HLEERIEENEZROE L, IMERE IR A print
chevron, "EX#EXH, >ZENE—ITREXDHFR—MEXH R, ERRIMEES
EEREMIwrite()HFEM R, Bt xFy BN, MEMRE XHEH AR XHTR, R
BE—AFx K@ HNone, 2 FAsys.stdoutlf 4 s BT

6.7. return ;&4

return_stmt ::= "return" [expression_list]

returnfEi& 5 E R AT A A EREUE LR, N LA LTE % & L,

IR FEexpression_list, Mi+EE, BnlERANoneE #.,

return® FF Y TAIE$058 A st Llexpression_list (8{None) F 4R [El44.
YreturnfF#2EHl £ B % Afinally FAMry:Ez A, EEEBFRHBZEISHITIinalyFH,
FEERBSEEA, returniz B AR FE Sexpression list, FEXFMERT, ZEMreturnRBILERK
2302 ST $ B StoplterationF EHiH,

6.8. yield iz 4]

yield_stmt ::= yield_expression

vieldiz A REELEMBHNZFEA, BREERBHBREAPFER, EREE LPFE
Fyield;iz Bt BRI B— N EKZEHBMA 2 E BEE,

LAFAEMSBENE, BIRE—N Y EMBRENRIENSR, NEBEMUMIERSE, &
FER AR TR EE AR EKSENnext)FEEREME -1 7S,
B T—MyieldizBet, £MREFIVR SR A K F B iFexpression_listByERE 4 next()8y

AAE. AL NREEMERMNRAMEBRETER, SRR ETENHE. BRE
H. RERRHER - RERSHNERUES TREAnext()s, REATLUERbaL:, BUR



yieldiz® R Z 34— 14888 A

MPython 2. 5hRFF#8, vieldizBfeFIEHMIEry ... finally HBtry FRH, INRERIBIEL
& (BIRBABFIHERGErrOR) ZarEERE, FRBEMFERBIMclose() A
&, XRSFEAERMinalyFaa IT,

yieldi& LB m H, SEVieldmir{—5,

R

fEPython 2.2/, vieldiz A R A HgeneratorsThae g A 7 et ¥ o, future: NizB X EH
ZINEE

from _ future__ import generators

BiEBH

PEP 0255 - # £ HI4 B 28 NN A 23 M yieldiz A EIPythonF YR, PEP 0342 - @it 838
SR ABEZRURE, BRTHETOMERNSRIIEEZN, firyieldd ity ... finallyfl
73R I RER,

6.9. raise ;&4

raise_stmt ::= '"raise" [expression ["," expression ["," expression]]]

MREEREN, raise EFMBUFERBHFRE—TNEENREE, MRYFEREFRE
TEENRE, NMETypeErorRBURTIXE— 142 (MMREIDLEAR = 1T, nsiiH
Queue.Empty® &) .

anl, raiseit BEEEMRENUBEI=ZNIR, FEHNonelE » ABBEHITR X XHE, RIS
M RAFRAEREH X B4,

MREF—NAREB—1D2H, BLRENLBZ AL, 2HXRERE, FEZPTRDFH
ZNone,

MRB-PHARZB—N %, WBLEFAAZRENLE, BIIARATRERENE : 1R
EEENEA, BrzzlRRYFERNG, IRBFZINDARE—TTE, SATEHER
HSHIIEK ; NRERZNone, MERA—NENSHIIR, MRZBEHEEM I RUE LM
EREN—1 2 -3, B ARNERKRBN2fIFREZRERME.

MREFEE=TRETHNone, WLEBAR—TEMR (B 04m4 5 BB ZR—
%), BEENE8RYIRERENME. IREFEEE=TRE AR 2O 1 RHENone,
Nt TypeError 8. EE=/1Fkx XX Mraise A FiEexceptF A+ g R EFHFME =


http://www.python.org/dev/peps/pep-0255
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w5, BRNREFNENRERLRFRISPREBENRE N & izt EERT FRiA XA

raise,

ATRENEZEEAUERE— 5 hikd, MaLBERENEREyZE—F,

6.10. break ;248

break_stmt ::= '"break"

break{Ei&i%5 £ RALUH s iEforsi B whilef&3 A s, (BRBEERETE X L& R NRIEIENFD % & 3L
H,

L IEREEMER, WRExBelseFARBL,
WRbreaksk Ik 7T —AMorfE2r, Z=HI1EFH B4R LA &,
YbreakFHEH £ H % Bfinally F ANty B, EBFBEHRZBISHITinalyFa,

6.11. continue ;&4

continue_stmt ::= "continue"

ContinueT:Ei%%J:FlEJJ«)LH:'.%T_forﬁ‘iwhileﬂﬁ%':F' EFREREEXLE/EANEHBEL, %
E L MfinallyF&H, © =N EBFHT—%#,

Ycontinuef 12 El & & Bfinally FaMtry;z Aet, HEEFB T —RBEFZBIRHITIinally
T,

6.12. import ;&8

import_stmt ::= "import" module ["as" name] ( "," module ["as" name] )*
| "from" relative_module "import" identifier ["as" name]
("," identifier ["as" name] )*
| "from" relative_module "import" "(" identifier ["as" name]
("," identifier ["as" name] )* [","] ")"

| "from" module "import" "*"

module ::= (identifier ".")* identifier
relative_module ::= "."* module | "."+
name = identifier

import;iz B mF AT ¢ (1) HEE:, MRLEBw #7881 ; (2) EXL (importiz&FT
EERER) J%*Bnp%%rbl‘ﬁ] RETR, ZaaE Rk, RiETFEEREFERrom*xst
F, F—FEX CkEfrom) 4xtFEIFPHREMrRHEENTIES K, BEFromMEK



JERmT—REm (1), REEERTSR (2)

A TEESE (1) k%, Rib5ELEMAPythonifl R IBE RS E s, # T EENA
pERFIRHE—EMANE %, PythonE— 1SR, LS EHEINESR, BEE
HAALEEHEeERSNES, MNXERENAE, S8 FMEREXXE. RIBHEZH T
FRBSARTT LA i, REBMZXHENHELRIME Y EL2L2%ET %1k,

—BMEERNETFT RIEFHIEL, “BR"xMHAREBESNER) , ERESIERmA
LT, B4Rt ARsys.modules, XBERZAIELZ S ANMEERNEE. MRKE
ZE, BLEESANTSE (2) FHAB.

MNREZERSEHRI &, niE%Rsys.meta_path (sys.meta pathB3% BB A LAIFEPEP 302
FEED o ZHREderst R —DIIRK, Bt LUE 892758 AT 118findmodule() 7735
AILAFLEMA N &3k, MRESR EFSEEENEF (REHPEFEEHNRSRT) , L
REBHH_pathBHIFE #find_module() BN S8 (EES ANESRMNEZFH, RE—
TREZAMMENS) . NRENMindersEas 283k, BIHRE—NMoader (BT
#) #&None,

If none of the finders on sys.meta_path are able to find the module then some implicitly
defined finders are queried.Implementations of Python vary in what implicit meta path finders
are defined.The one they all do define, though, is one that handles sys.path hooks,
sys.path_importer_cache, and sys.path.

The implicit finder searches for the requested module in the “paths” specified in one of two
places (“paths” do not have to be file system paths).If the module being imported is
supposed to be contained within a package then the second argument passed to
findmodule(), _path on the parent package, is used as the source of paths.If the module is
not contained in a package then sys.path is used as the source of paths.

Once the source of paths is chosen it is iterated over to find a finder that can handle that
path.The dict at sys.path _importer cache caches finders for paths and is checked for a
finder.If the path does not have a finder cached then sys.path _hooks is searched by calling
each object in the list with a single argument of the path, returning a finder or raises
ImportError.If a finder is returned then it is cached in sys.path _importer cache and then
used for that path entry.If no finder can be found but the path exists then a value of None is
stored in sys.path_importer_cache to signify that an implicit, file-based finder that handles
modules stored as individual files should be used for that path.If the path does not exist then
a finder which always returns None is placed in the cache for the path.

If no finder can find the module then ImportError is raised.Otherwise some finder returned a
loader whose load_module() method is called with the name of the module to load (see PEP
302 for the original definition of loaders).A loader has several responsibilities to perform on a
module it loads.First, if the module already exists in sys.modules (a possibility if the loader is
called outside of the import machinery) then it is to use that module for initialization and not


http://www.python.org/doc/essays/packages.html
http://www.python.org/dev/peps/pep-0302
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a new module.But if the module does not exist in sys.modules then it is to be added to that
dict before initialization begins.If an error occurs during loading of the module and it was
added to sys.modules it is to be removed from the dict.If an error occurs but the module was
already in sys.modules it is left in the dict.

The loader must set several attributes on the module.name is to be set to the name of the
module.file is to be the “path” to the file unless the module is built-in (and thus listed in
sys.builtin_module names) in which case the attribute is not set.If what is being imported is
a package then path is to be set to a list of paths to be searched when looking for modules
and packages contained within the package being imported.package is optional but should
be set to the name of package that contains the module or package (the empty string is
used for module not contained in a package).loader is also optional but should be set to the
loader object that is loading the module.

If an error occurs during loading then the loader raises ImportError if some other exception is
not already being propagated.Otherwise the loader returns the module that was loaded and
initialized.

L (1) 2REREWHFEE, T (2) RTUFA.

import;Z A E—ME AT FER MR o FEREHEIR R NR, ARNRE T —NriR
ks A, MNRERFEH Bas, NasFEMNRATSETE:MBEELTR,

from R A ERRNBH : BEAFATEN, 5% (1) PRINERPE—LRE
1, AREHERDIBHRZE [ PHNEMEFINNR, SE—MERBimport £, ATLLE
it“as localname”i2ft 5 H— D&M, MRHIAEBFR, N5l L ImportError, IRAES(™)
Bierrin TS, BLIERAESLIFTE AT MERS R 40 E Blimportiz AT ER B ER 6r %

ZE o

BRELNAFTHAME IR ERRMRAE AR — TR AalNETERTE ; MWREL, THM
R—TFHHEFI, SNEZERELNE $ AR, allfsHRANEREA Y Z2ATTH
BEXRMFERE, IRalXREEL, BLATFHNEMESSERLGRZE [ PERENAES
RUTHEAFRF ()FFIRBEM. _alkz2S£iHWATTAPI, ENEEARRAERN LS HA
ZAPIRER Y (BIINAR 5: NER ¢ AFERBERE ) .

wABNfom BXR AU AR REREH, NRBERFTZIANS A— import — FEEREH &
AFERBEESHER— T FHEEHR T ENHREN DL, HiFHFMESyntaxError,

ERHIRE S AR et, RARIEARS:NE W BEL, S—MRaIELLESE SN —
raEdE, TUER—NEFANSPERBESFAMAFTRREINEF, Biftfomz/a
EENRENEHERIFHRS, RALUESERS S22 %R L



7. 565159

E6Emes ($4) HeiE8; enNUEMARAZ B RFHeREz 08T, &
¥, E6E0BE%ZT, 2R —XTBNEA2zATUAG PR EE—1TZH,

if, whileFlfori& 8 2 & ZHIIZEFRAE S M. ryiBH— A2 ANRE L BRM/EFER
B, HBMEELTEEELIAEBRESEH,

SR EAH— TSN FHEK. —FFOHEAEMNETA EK. —FEENESGz0M
FIEFANzEAEMLAEERENE #KEL, B— 1 FANEHEU— M-z XET
FRHLUES2ER, EZAHARH—FTFIEFHN—HizE, —NzEHATIUREAEESZ
FERR—TLERR—IHETDSORNE £:38, BAURRLET LTS Dy HRE
B, RAE—MEANEaATUNESHRENESZE ; TEMZ2EDEIEEN, RETEER
A A eeBRtAME R Melse FRAB T HR—NfF4a :

if testl: if test2: print x

Rl BB L TR SHMEALLESE, FUE FENHITHR, BEanTAAENpnt
B4, BABRMNT :

if x <y < z: print x; print y; print z

g 4
compound_stmt ::= if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| decorated
suite 1= stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement 1= stmt_list NEWLINE | compound_stmt
stmt_list 1= simple_stmt (";" simple_stmt)* [";"]

EREAKiLUNEWLINEL R, HEFEEIRME—/1DEDENT, #EFE %M {TFAKiZ
B—ANABEE Az A FRMREFZ S, REASEE L (‘(AEMelse’ B BTEPythonA @ it
ERREMIGZ AW R G HSEIRR) .

7 TIEMIEE 0, FE/N Y PR EA RN RS FORE LRI —1T,

71.if 24



fiEARATREMRIT :

if_stmt ::= "if" expression ":" suite
( "elif" expression ":" suite )*
["else" ":" suite]
Elit A RZAFPREEIHEP-DPAHENANEBMEFE—NETE (ENRNELS
WA REE —%)  RE#HTEMEER (GZaNEEHITRBWMHITIORE) . WRMAE
K X# AR, wHiTelse FRAIBE AL,

7.2. while 4]
whileiza BTEEHITERENRERAHE

while_stmt ::= "while" expression ":" suite
["else" ":" suite]

CEEMXREN, MRAE, NHITE—Tz04 ; MRRLRAABR (TEEEE—RN
X)), MifTelseFRI B & IETER,

B—NEAEARHITHbreakiz AR K IETE SR M A ITelse FRINEAHE, TR —DiERAEFP
#ATHcontinueiz AR Bkt 152 B A AP RIRBYE A F IR E] gk 420X Rk 1o

7.3. for 1&4]
foriz @A AT ER—IPMEINTER (PIIIFERFHR, TASEIR) HEBHLECRTERBNMR :

for_stmt ::= "for" target_list "in" expression_list ":" suite
["else" ":" suite]

KxAIRMEHAE-R; BaH~E—DAERBIR, expression_listlzE R e —NER
2. RBEURSINVHARF AIRF, HERBRENEBNTRHTREDHE, BNTRERG
FERIE A AN MK A 0 B ARSIER, ARBEMITEEA, BuRNRe (WRFF 4 Z2 0 ILZIE
R) , niTelse FAHPRE R A F & IE1ER,

B—NizAEPBbreakiz AR L IETEFMA M Telse FRANEZRHE, EE—NEREFRIRT
Mcontinueiz @Bkt iz A AMRREZDF %L T DIk, MEEET—DITRN 4 45 H
{TelseF 4,

EAA AL BinFIRPN T EkE ; XA T —DIREL EMTR.



LEF LR BAnFIARERER, BRIORFIAE, BAFRRREMELE, ) W
BWrangeREUROIZEHNFES, ©iEATEmPascal i& 5 dfori:=atobdo R ; Hl#0,
range(3) 3R [E1515K[0,1,2].

EFE

YRIIHEMES Y, S EMUHNERE (RETE xBMEIIeLE, FMFIR) . B—
MR BERATRE T —#BERFEAFR—NTHR, FESRERPSIEIN, Hi+8E2E
FAM kB &k ll, XBKREMRZHAMFIGRRYSE] (HKEBRIEHN) TR, T—
MR ENkE (AR RYFIE2 LB MTRiNEES) . Bty NRz087E5F

SI Y RITTRZAIHEA—DITR, BLLRTREET —REFRRERLE, XS B #
DL R4, B LLB ERENFIIRE R £ E et #5 1B R A e g, B4,

for x in a[:]:
if x < 0: a.remove(x)

7.4.try 124

tryi3 84 —RiEDIEERE K IERH/BFENS :

try_stmt ::= tryl stmt | try2_stmt
tryl stmt ::= "try" ":" suite
("except" [expression [("as" | ",") target]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt ::= "try" ":" suite
"finally" ":" suite

hRA2.5 RBVHT T 1k : TELARTAR A RIPython A, try...except...finally RI{E, try...exceptihsi
HREEtry...finally#,

exceptFAEE—NHZNRELESR., Yty FAFERAEHAREN, TSRITRERE
5. HtryizAAPHEAREN, FRERRERER. BREKALERETUEIRISR
BLEN—1, BEXRIANEETA, NRER, YHIRERE ; ERREEARE. 3T
— R ERXANREFA, 2RAAP/HEKRE, NRERAGKREFREREY, WAAFEE
RELR, MREZERE, IRECERREMRNEAFELHER—NEESERERENT
FHITTL.

MREEexceptFAREREIRE, RELXERNERN#LENZRLFBBER LT, [1]

MR+ Hexcept FALTH—PMREANBI L TERE, HLMPMESELERNER, M
EAERBIN AR LERFTNRELIESR (MFREENMYEZEALETRE—H) .



LI EI— PN EECMexcept F A, REMERLexcepFAHRME 4z, AEMITexcepFAH
EAE, FMTENEEFALAEE—NARITHRZ%, SRxzaaNgEe, BED
tryiZ A ZEHRITEE %%, (XEKRBNRA—ITEEETANRENRIESR, BRE%4E
EREBLIERNtry FAHR, BLADHNRIBERIALXEZINRE, )

E#ITexceptFABEAA LA, REMNEMERRRMELsysRBEPHN="TE :
sys.exc_typeiEitFin FEMI R ; sys.exc_valueFEWZFE IS ; sys.exc_tracebackiZll
—MEHR (B ELENEL—Y) BREFPRELENR, XL mERHBALL
Wit sys.exc info()EESE], ©RE—1 It (exc_type,exc_value,exc_traceback), i
AXNHEBMAMERS LN T E, RAESLXERFPEMNNERZETRTEM, M
Python 1.5 7riR, XLE TR EFENREERON XRECNZrNE GARZRN

) o

MRBFRMry F AL EH R, MITHkMelseFa, [2elseFARMNZEEARASHAIE
HexceptF R LI,

MRAEfnalym, BRE—NBERLKESR. BTy FEHKRT, REEE T Mexcept
MelseFA, MRRELEREMFAPEEEHRLIE, BLEERXBREHFREER. RER
fTfinallyF48, MMRERENRE, SaEinalyFEOERHEFRME, WRfinallyitt » 4
— PNBREHEHIT—DreturnFHbreakiz al, BLRENEEESEEFH :

>>> def f():
try:
1/0
finally:
return 42

o> ()
42
FEfinaly FRNIT LI BPREFF P FAEREER.

Yreturn, break=kcontinueiz®7Etry...finallyizAMtry:& A AR IHIT, finallyFRAEHO L
B HE#IMIT. continueszBHME nallyFAREIEN, (RRBHRIZAH B — ZRE
EREAgERER) .

B EIR E 1 BUR F TR E—Skreturniz A, A AfinallyFARKiz AT, {EfinallyFaH
PATWreturniz @Kz BRBERITH—FKE :



>>> def foo():
try:
return 'try'
finally:
return 'finally'

>>> foo()
'finally'

HAMERTLUESE— % k3, XFuAERraiseiz® =R B LUHEraiseiz A —$H
HE,
7.5. with =4

H3 FhRA2.5,

with B FMLETXEBREE LN E—EHERLRMHIT (S AWithiz A8 ETF X EEE—
H) o XRHFFE RBIry...except.. finallyBAEER HERE U A ERER,

with_stmt ::
with_item ::

"with" with_item ("," with_item)* ":" suite
expression ["as" target]

#AH— Nitem"Bwith:2 N HITIR TEMN A N #1T -

—

. HEETFXRANX (with_itemAHBREK) UEB—1PLETXEESRS,
2. IN# ETFXEESNexit)AEBEREER.

3. AL T EEENenter()H %,

4. MNRwithizE8&—1NB4, enter()BIIRE & AL E.

AR

with;za 8RN Renter() FiE & B4 21RE, lexit)FKat:AaH, Hib, MREL B
FiRMaIEPHAL R, S saaP L ENE2RENTE, SN TEMNES,

1. #ATE A,

2. AALTXEERNexit()HE. MRFESBZUAEERY, HL.ZEMEE, 0O
AR L MS S B wexit(), BN, RBE=TDNone 53K,

NREZAAATFRERY, Hexit)AZERREE AR, FENEEHSI 2. MNRIREE A
H, RBMEECE, Fate:iiTwithizaz GriEa,

MFERABRTREUANESEMRRERL, exit()FHREENERE, HTREEELE
BIIEE LB 4% 4.



MRAEZNHREB, L TITXEESHNLENRAKRENS Mwithiz & :

with A() as a, B() as b:
suite

FET

with A() as a:
with B() as b:
suite
AR

FEPython 2.571, with RAE7Ewith_statementF 44 & AR IEF fo 4. 7EPython 2.6
, B#Kiz B,

BRA2.7 RO 5 1 : TRESPLETXRER,
BiEBH

PEP 0343 - “with”i& A Python withiz &8¢ BH. == 26,

BRI TE 3L

HBELEL—THFBELHHBAR (S RmE L2 R—F):

decorated ::= decorators (classdef | funcdef)

decorators 1= decorator+

decorator 1= "@" dotted_name ["(" [argument_list [","]] ")"] NEWLINE
funcdef 1= "def" funcname "(" [parameter_list] ")" ":" suite
dotted_name 1= identifier ("." identifier)*

parameter_list ::= (defparameter ",")*

( "*" identifier ["," "**" identifier]
| "**" identifier
| defparameter [","] )

defparameter 1= parameter ["=" expression]
sublist ::= parameter ("," parameter)* [","]
parameter 1= didentifier | "(" sublist ")"
funcname 1= identifier

R ELB—TAHITHER, CSHHITRHELRIEER 6 A2 7 PR G B — DRt
& (HEITHITRDNEE) , REAREE—THLUAELRENEERNEIA, FHEHA
A fERNERGRZER,

HEE L PRI TEREE ; EREEHBERRB &S 11T, (3]
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HREE L AR — P HZE NMEH TR AEHE, BHRFRENERKE L T2 EBE L
BOTE LI R SR (B, K {a A %Z\ﬁﬁ%—/\_]d%ﬁﬁn‘%, BLLUZERB R Y M—SE, AA
FREE 4 EERREMAZRBARE. SNMEHRFEZURENA XA, i, TE
B9 -

@fi(arg)
@f2
def func(): pass

ZRTF :

def func(): pass
func = fi1(arg)(f2(func))

Y—DNHE MR L EWES BB parameter=expressionfIT R at, FRizERBMEFBASH
. "HTFEARANENSE, ~tuNSHEARTUER, EXMERTERASENEGA
. MIR—NMSHEFRINE, FMEBENSHEBEUERTRAE — XM REEEEPES
FRik HSRH,

AN SHEERITEHRE L2 KA. XBREREREE LRz Rix KR—R@E, XU
EERARFEAEENRALIEFN E, Xt TEERASBETE SRGFHNEE, HlU0
FIRSFH  NRHBUSHR T zxtR (B, EARBMN—DTR) , BRAEFZE aiE
X, XBEARREN, —MEBHAESHERNonelEA B @, ABETEEREA RN
RE, fa:

def whats_on_the_telly(penguin=None):
if penguin is None:
penguin = []
penguin.append("property of the zoo")
return penguin

HEGAAME LA — Y AR miiER, HEuARAKiz e SHINRPWMENSER
B, TefBESHz XTSI L. NRH identifierIf=, LEHANAL
A—NHUBRBRERSRAUESEITA, BOAAETH, RE “identifier I, BLEHRK
b A — DA UBERERN S R X EFTSHFHNTH, BiAmhEFH,

| BEZHY CREHXEEENEHEE) , UER:APERFER, eFEH
lambda iz X, fELambdas— ¥ A #mEd, FRlambda ik i =2 i % BIBEKEUE sL
HNEE ; def%’jqﬂmxﬁﬁ'ﬁ_éﬁﬂlambda%k‘biiﬂﬁ’fé& ¥, AILME S SE WAL 5 A
— &M, “def WREL LBEERK, EABRFNITEREM,



EFARIEEAR  RHEF— 2R, EREATBMITH el E L — DA UHHRE
F i HNHHHE, ERENHLAPERANEHETET L ¥ 28 %defIRBHEE % £,
FwERS LA E—TF,

==
1.7. £7ESL
AELEL—NEANR (BREZEBEZR —3)
classdef = '"class" classname [inheritance] ":" suite
inheritance ::= "(" [expression_list] ")"
classname = identifier

FELR—NEINITEE, B©E%itEinheritanceF5!, INREFEMNE. inheritanceE5IHRY
F—F#R 2N ENRIBERAERTF LML 2B, REFER— N HEBNEHGEZE
AR RMEER, THMHARITMPHRTENEDE (BREMANLEE—YF) . (B
B, ZHAREERENEL. ) YENEHALERT, CHRTHMEEZFERREME
20 HBIREFE TR, [4&EHEAinheritanceFIIEAE £ B—DN LR, HERERBMBZE
WEARBHTFR, $HNAMELERDN R BERm AT % IR,

BFEAKIEER A ELPRELNTERLTE  ENEAMENZHIHE, Za@EHlx
2, JLUEAZEHFEAself.name=valueix BE . ¥ T=M=H T =ETLLE
it“self.name”ie. 55 v, BAMBENANG Flo 2hlE ENEEERENETE, 248
AILMEA 26 EMNEFAGFER, EEXMAENRERAT T NETRESRERTFEINL

R st TN %, FLAERBERFEEETELnm P2 Hl% &£

ETESL, FUUFEREEL, ATUH—NHZSNERET Rx XNEE, HRFFRE X FER
MBER, 2ROAR—DEXNR, HFHETEHELF.

BE
(1] BNy 8 ER AARIEfinally FAREIEE] 2 34— RE. XTHFHNRESHIA
HEREEK,
2] Bal, ZHE“MRERE’RT TEXLER : FEIIHK
{Treturn. continue, breakizfl,
[3] EARBAE—FzOEANFREFEERERNEYNdocE M, BRI
e S==

| [4]] 4 20 % HRBYB— i 0 033 A 3% 0 2 R 22 BdoCRIE, B % BSR4
o | el



8. W 2 A4

Python 88 AT AMZ NRIK AU A © MU EM AR ERFS R %4
mA, BRREXMHEF, AELHXEBER MERNEE,

ot
=
=
td
Xt
|
2

8.1. sEEMPython 2%

Z2REENHEAREMNEZ SENE2RNMAHAR, EBERZTENPython BEE— MR
EREAN, —TEHPython I2FE— N /MIBERI R ER T : AT M FRERRE
Mz R, BE, BRTsys (BMFR%MR%) , builtin (REXE, FEF None) LKk
main, #%EHEL, BERAELRENREFNHTRESHNLEMEL [,

SEREMPython F2F80:2 5 F 3 E# A, ETFEB/NF b,

RS EREEXN TR AR ; EXMERT, EXRRizRFMIT N TENER,
BRERX—RzRHFMNIT—FE28 (TUEREEZ4H) . eHURFENTENEFETE
— BB E—XEaEmain &2 [ P T,

FEUnixF, —PEBNREFATR=MTA &% A@R8e « ¥H-ostring MIGRSTRR, UXH
HHBB—PRTITSH, HELUERA. MRXAFEEMAR— Dy 5 %, FERS
T AREER ; BN, BIITXHEHN — P TENERF.

8.2. X A
FIAMEREX XG4 m ABREFERNT
file_input ::= (NEWLINE | statement)*

ZE ERELTHIER

o LT — D TEMPython 2F (M—PMXHHE—ITFRH)
o LFRMT— TN
o YFRMT—h ik hexeciE MMIFRFE ;

8.3. XA A
SR E R B 40 A P TR 35 AR -

interactive_input ::= [stmt_list] NEWLINE | compound_stmt NEWLINE



R (ME) AUz EREER TEEMFAIRE— N2 ; & RSB TEa& n B 4
AR,

8.4. |Rix A

A ANRENgA, AP REIISHZERL, eval | NWFRESHDAEFLUTH
R

eval_input ::= expression_list NEWLINE*

Hinput()iz BB AT B R EBUTHER :

input_input ::= expression_list NEWLINE

ER A TR NTAE2NM AT, ReLUEARENESraw input() S03E& S0 ¢
KBreadline(),



9. SEEHEEMSE
X ESTEMPythonizik, ©HENE: AR TFEFTPythoniE>X 4 :

# Grammar for Python

Note: Changing the grammar specified in this file will most likely
require corresponding changes in the parser module
(../Modules/parsermodule.c). If you can't make the changes to
that module yourself, please co-ordinate the required changes
with someone who can; ask around on python-dev for help. Fred
Drake <fdrake@acm.org> will probably be listening there.

# NOTE WELL: You should also follow all the steps listed in PEP 306,
# "How to Change Python's Grammar"

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file input is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() and input() functions.

# NB: compound_stmt in single_input is followed by extra NEWLINE!

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef)
funcdef: 'def' NAME parameters ':' suite
parameters: '(' [varargslist] ')'
varargslist: ((fpdef ['=' test] ', ')*
("*' NAME [',' '**' NAME] | '"**' NAME) |
fpdef ['=' test] (',' fpdef ['=' test])* [','])
fpdef: NAME | '(' fplist ')'
fplist: fpdef (',' fpdef)* [',']

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | print_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global stmt | exec_stmt | assert_stmt)
expr_stmt: testlist (augassign (yield_expr|testlist) |
('=' (yield_expr|testlist))*)
augassign: ('+="' | ‘'-=' | '*=' | /=" | %= ] &= | =t | At
ge=t || Osme0 || P90 [ 970)
# For normal assignments, additional restrictions enforced by the interpreter
print_stmt: 'print' ( [ test (',' test)* [','1 1 |
'>>"' test [ (',' test)+ [','] 1)
del_stmt: 'del' exprlist
pass_stmt: 'pass'
flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt



break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist]
yield_stmt: yield_expr
raise_stmt: 'raise' [test [',' test [',' test]]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
import_from: ('from' ('.'* dotted_name | '.'+)
"import' ('*' | '(' import_as_names ')' | import_as_names))
import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]
import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME)*
global_stmt: 'global' NAME (',' NAME)*
exec_stmt: 'exec' expr ['in' test [',' test]]
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classde

if_stmt: 'if' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
['else' ':' suite]
['finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' suite

with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test [('as' | ',') test]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

# Backward compatibility cruft to support:

# [ x for x in lambda: True, lambda: False if x() ]
# even while also allowing:

# lambda x: 5 if x else 2

# (But not a mix of the two)

testlist safe: old_test [(',' old_test)+ [',']]
old_test: or_test | old_lambdef

old_lambdef: 'lambda' [varargslist] ':' old_test

test: or_test ['if' or_test 'else' test] | lambdef
or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

comp_op: '<'|'>'|'=="|'>="|'<="|'<>"|"!="|"in"|"'not' 'in'|'is'|'is' 'not'
expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('A' and_expr)*

and_expr: shift_expr ('&' shift_expr)*

shift_expr: arith_expr (('<<'|'>>') arith_expr)*
arith_expr: term (('+'|'-"') term)*



term: factor (('*'|'/'|'%'|'//'"') factor)*
factor: ('+'|'-'|'~") factor | power
power: atom trailer* ['**' factor]
atom: ('(' [yield_expr|testlist_comp] ')' |
"[" [listmaker] ']" |
'{"' [dictorsetmaker] '}' |
"' testlist1l ' |
NAME | NUMBER | STRING+)
listmaker: test ( list_for | (',"' test)* [','] )
testlist_comp: test ( comp_for | (',"' test)* [','] )

lambdef: 'lambda' [varargslist] ':' test

trailer: '(' [arglist] ')' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']

subscript: '." '.'" '".' | test | [test] ':' [test] [sliceop]
sliceop: ':' [test]

exprlist: expr (',' expr)* [',']

testlist: test (',' test)* [',']

dictorsetmaker: ( (test ':' test (comp_for | (',' test ':' test)* [','])) |
(test (comp_for | (',' test)* [','])) )

classdef: 'class' NAME ['(' [testlist] ')'] ':' suite

arglist: (argument ',')* (argument [',6 ']
|'*"' test (',' argument)* [',"' '**' test]
| "**' test)
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
argument: test [comp_for] | test '=' test

list_iter: 1list_for | list_if
list_for: 'for' exprlist 'in' testlist_safe [list_iter]
list_if: 'if' old_test [list_iter]

comp_iter: comp_for | comp_if
comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_if: 'if' old_test [comp_iter]

testlistl: test (',' test)*

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [testlist]

/ 1
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MRREAFBENMRS THE, KKIRLARE —LEEFLEAHNITHES. HI0, RATEE
FENRENX ARG HTERME 5, JUE WA ANESBHERI—HRAX
. HREE—NNIBELEEE, H— 15118 GUI ZBEFH—1H £ B,

MBRR—N 5 L% BETF L AR, ERELFAFERANLNC/C++/Java &, BLaBEHN
GBI i3RI B 2 EEKNE. A REEXENERBRNXES, AELAHENXNK
BERZHKMIE, tFERET -1 EF, SAlfER—My RizE, BIRTFREAEN
HEARFEEL TS — P RENHES,

Python IER X # 4 {RE &2 5,

{RAT LA 4 Hh—L4F 4 B — Unix shell BIZASL Windows #t xR IB3C 4, {HZ shell IARE
BRIEBXHBRH N A, MAERT GUI g BREFEMES. MAIUE—1C/C+
+/Java 12, BREERFNE—NIREAIEEL % KENF L o 7§, Python B £ HH,
AT FAF Windows. Mac OS X #1 Unix #/FR %, FNEBEERSTERTIE,

Python AR £, BEER—1MEEMN%TEEZS, b shell ARSI #3434 FAERE
FiIRHBE LM HITE., »—AME, Python #IRETH C ESMuizn s, FH, fFr—
EgiEs, CEARENESRHE LR, WIRENHRANFH, EHHEBEN—MRBIEIE £
B, Python tb Awk EE Perl @R TFREEXRN @4, MBRZEIFE Python HED
MBLZE—HBED.

Python f i R0 B AT AIEH M Python R ESFRAMNES:., SHEXREN
e, IRATLUREE RAFRREFIE s — B F HF 5 Python Ri2BIRAI, xR
REGH XXM /O, RgAM. EEREFNEEM AR REEOD, HITk

Python 2—1#@& 428, EARERFNEE, CSUUYAFREFFL IBPHNKREN
o Python g2l IR B MFEM, X{FES:X%EPythonizEMNFEHE. »ERBEMEFK
EEERLHWERT L RAXINEFEERS. CthE—NAENE®E &S,

Python &2 s BERaE S ¥ A i, 4B Python BFRELLFMEIC. C++ |
Java BFREEZ, RAB/L :

o SHEIELBAFEELNEDPRRLE £HREF ;
o ZHNARBEE i, MARTIRMERNIES ;
o E% EXSHNFPRAZLERN,

Python 214 R SIRIRAEMMA C hig, MLFREZRNIM—THNRNER TR
FfEgaath, B TURRIEEHITRENEE, Eoh TR Python BFES5RE Z# |
AR E (BEHLEmRHNATTE) diEEk, —BREMNEXR, RATLUE Python A2
RiED C BN RRERY, HFEEHFERIEFNY BHGTITES.



JRME 3. —8, Python i2EM&ZF ¥ EFTBBC B “Monty Python’s Flying Circus” ¥ B, SIE1T
HMTHR, TEXHEFE|AMonty Python %8 B| < AT LA, FHEHSR |

BESA I IEARMER A Python RAEIs2 7y, MRiT—ESBEIEmMARE., F3—12EREFN
FEREFERT, ABEHFRL:0EA Python #2384 5,

HET—F, FATEEE# Python fARgasIRE. XERE 2W—M4F1E, HeAMTRRE
HBIBF

AYENERI D EiL 262 T Python ;2 EMAEREMIEFME, g 2BRERA, 26
MBHE £ BUFFIE, AEE WENER:, R a8, NREMEFBELHE,



2. Python f##:25

2.1 B RfEREES

Python f##: 257 A FARA 25 £ 38 5 2 2 Al /usr/local/bin/python3.4 ; J5/usr/local/bin i 1E {& #Y
Unix shell #3R8&%, FS AR Eshell hiE AD

python3.4

ke#HB, [NHTFRERHENENE F2— Nk, HthAhE 8N ; #5880
Python + RERABE R #%R. (80, /usr/local/python@—1NE LHEBERAE,

FEWindows#188 £, PythonHZR&FEEEMEIEC:\Python3, HAIRALIEE TREREF
HITER, RAUE—1DOSE NN FIRIA N AUTRSRIEXNE ZRMBIBRE
==l

set path=%path%;C:\python34

FIERTRE T A LERTER (Unix LEControl-D. Windows _EZControl-Z) &% %%
RERUERHRABRE, MRLTEEEIE, BBt AUTOHSEREMARES
quit()o

B ENITHEDRAEREN A, HRLzMAL4E, HPXSAEBRRERLX
Frreadline ., HiFrxRMLE, BERAXFMNTITHE SHRBE— Python 127RCtrl-P,
IMRE L BB, WEMRSTHE ; #SAR R 2B A% Eiln L E80 A XRIRER
BN B, MRHTLEERLE, HEER'P, fRTHEATR ; RELREES FRABE L DR
LEITTHHFR,

FR 3R A LR Unix shell : HfERAtyix &1 A Em A ARN, SREMERFARITHS ;
LRAXGRSHH XY /7R A AR, B sIRFRIT X EHRBEE,

5B B s 2R R 2python-ccommand[arg]..., X FA R R2IEcommandd #h1TiE4H,
# L F shell B-ct A, KA Python ;202 E S 22Mgsk Hittshell FFiEFR, BEEE
LEMORIELEISE,

BL Python &3z Elet B 2RI ATHIRIA, 3x L2453 0] LUE Fpython-mmodule[arg]...... B8
A, ZXFMERTITH ATEMNRRFRAKITE SR WREXEE—HM,

YERA—IHAX N, SENEREARETIHA, CE#AREENX, XATLLE
ERARBIE N L/ % 5 2 Ao

211. S8 &3



ARARRN, HARLHMEMSEEE BN — D FRIBINRH B A 4 sysiE s hiargy
2, {RALUBimportsysiy g lbFIR, FIKRMKEREVE 1 ; IREELHBMANSE,
sys.argv[0]@ — PN ZEFFFeh, H{EMA-cirfet, sys.argv[0ixE#'-c', BEA-mEHRSH
Bt, sys.argv[0[#%ix E HIEER ML E, -cit RAF-mit FIFEM L A 2WPython fF# 3
1B, (BRESWIREFEEsys.argvh, HHSiERER,

21.2. XHER

LMty B S, B ERSREREEREN T, XMEXT, @aRUERRFT BT 4
AmD, ERATFBEERFRAZEDNKRTS(>>>) ; MRELT, BeRUMERT Br%
A BAAEDNR () EE—NMRETRZAL, BRHIIITHE —FX0ESFHAEHRAS
MBS -

$ python3.4

Python 3.4 (default, Mar 16 2014, 09:25:04)

[GCC 4.8.2] on linux

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

WMASITEHNTRLET. FA—TBF, BEXNGER

>>> the_world_is_flat = True
>>> if the_world_is_flat:
print("Be careful not to fall off!")

Be careful not to fall off!

2.2. R RHINIE

2.2.1. 2 412

#ig g e, AR ERIERREER. AREEREXT, BRROEERT
B HmARE—IXG, CTHHEARIREE, ABUESERHRAEE, (Hiyizd
FexceptFRAKIBEMNZEERABEX FHBIER) . BEEEZENMHNHSEEFRLAR
H XBEFHTHRAI—BNELERTHAERAE SN, AL 2 EEBEAm#ES 2
o AT R EE As R .

EXRTEIMR TG AREF(GEE # Control-CEXDEL)AT LLEUEM A, FREIRERTR
B, 21 E I TP ARRAIEE] 4 Keyboardinterrupt® &, BRI MKy B&i#,

2.2.2. F[ 1 1THY Python BI&



1£3% BSD By Unix 4L, BILURPython I T BRI EZ#ATHY, TR shell BIA—3, @
FRE—1T

#! /usr/bin/env python3.4

(REMZETER FHIPATH &) EHIABT AT B SXTHERHATHIER, #1452 SRR
ANER, B—LELSE, XFE—TBHRU—D Unix RIEHITSERAT (\n') , A2
Windows BITTRAF (\n\n') 2B, FE, FRF'#, Z2Python IR/ S,

ALLE: chmod M4 FHIAR M ITHIER AR :

$ chmod +x myscript.py

7£ Windows %4 L, &BE"HHITEXN"VER, Python ZERFESE# T py XHE
python.exe X3, % Python XHAFLBMAM AR Z1TE, ¥ BAEALUZE pyw, EXHM
BRT, BEHANEHEEORRTELRT.

2.2.3. RREFH %

PythonlR3X 4 BAAUTF-8% 5, X fhgka T, R EXZSHGESNFRALUEFTRS,
R FAER PR ER — REAEE R RFRERASCIFER, ©RABIENA 5 %
BERN—NRO, H TEEY IEHA L RATAN X EFRF, {REV% 20 588958 51 X4 2UTF-8
%, B R XXGHIE FRTFE,

A UL RXBIEE— N TR % E, HFEEE # THEEEEIN—TRIRIDEIERE LR
B4 A

# -*- coding: encoding -*-

B bR, IR E F RPN #EM 4 B encoding A RUTF-844, 7E Python A5
EZF MBI codecs /N¥ A, AL EIFRB ST EERI 45 28 F R FIK,

BN, ANRAR L R0 5 B IS UTF-845 s B0SCHE, 3 AL ELE 4 8 L ANWindows-
1252, RAILLXHE :

# -*- coding: cp-1252 -*-

currency = u"€"
print ord(currency)

#HEBRXHHHIFEFRHDAEAWINdows-1252F /I, X MNMERMI 4 8 E 2% 5 A T30
ME—HERZ 17,



2.2.4. XEX 53X

YRR BEARFEA Python af, LR IRERREHHHIT— LM THBIERAE,
RALLBt R BHRIEL 8 PYTHONSTARTUP A 8E/RM & SN HENEE, X £ LT
Unix shell B4.profileZh&E,

BPIXBEREERBERARE 2, % Python MEIAR BN St AR, ZH/devitty 7F
mOPARBIERTEAREIR (REXIMARNBEEREAR) . EHNXRERNGSEERN
MmAZEE FIRIT, FIUEREXREH, BHEELE| AN — e UL AR 225 R 2R & i
FA, Rix AL X Elsys.ps1Fsys.ps2 BIIR TR,

MREEEMEEIE Z a5 XM, RALELB & XEFFRERAX NS
ifos.path.isfile('.pythonrc.py'):exec(open(’.pythonrc.py').read()), FNRIRIEEIEA D ER &
#HXM, BABRTERATRRELES :

import os

filename = os.environ.get('PYTHONSTARTUP')

if filename and os.path.isfile(filename):
exec(open(filename).read())

2.2.5. BE LRk

Python IRt T m N+ (F53K) EAML : sitecustomizeFlusercustomize, EEEFE R
A TAE, REKFBEHRERY site-packages B %, & 3 Python iz T FEIMIA 43

>>> import site
>>> site.getusersitepackages()
'/home/user/.local/lib/python3.4/site-packages'

AIEMRATLUTIE L B % T 0184 A usercustomize.pyfISt i, FIBEIREEM 4 FRIEE@,
R AE Python i, MRIEEHA-sktFRERE#H S A

sitecustomize M TEAXHERE, BEEERHBEVHNEIRE R E£/5 site-packages B & H 41 &,
FTEusercustomizeZ BI S A, BZi#mERESH site BRI,

iiilbzd
On Unix, the Python 3.x interpreter is by default not installed with the

[1] executable named python, so that it does not conflict with a simultaneously
installed Python 2.x executable.

| [2] | A problem with the GNU Readline package may prevent this. | |-----|-----|



3. Python & 7t

UTFHRAIG, mAfMGERt BERBURTH (>>>F.) kKD IREEE %5hl, R
DAERTHEAE, M ARTHEENAMAERS ; REURTRAIT LHITEMEAHR0M
o ERTOPEAMBRTIHEREMR—EEZEREMNLE—1NZT; FATHER—INZT6®

PAN
Mo

AFMHPNREZ T, EEEREAN THARNTA, #¥ETH, Python REERLUH
57, #, 8, EELFNTRE. IRULUMNTERG, RUUREZAZIREZE, BF
RASAEFMNEFHEHEF, FREFHEFIHFHERTHY BAIBRAZRN THRENRS
FEARZWPythonfB 238, FTUABARAIBHERTLIBERE i1,

BN -

# this is the first comment
spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1. ¥ Python %+ &2

IEFA 2R — 4 £/ Python i, E#BRRAREFFERIMT >>, (RZTERER
Ao )

3.11. #=F

R AR A ) — 1 28BS - RAMEEHA—TREN, SFHREHELZR, Rz
ERER: 2B+ - F/MRERMEEXRE D285 —4# (B0 Pascal % C) ; F&5(())
AL A, H40

>>> 2 + 2

4

>>> 50 - 5%6

20

>>> (50 - 5*6) / 4

5.0

>>> 8 / 5 # division always returns a floating point number
1.6

BEBR(BIE0 2, 4, 2009 £ B Zint, #AB/NBERDEF(e.g. 5.0, 1.6)89 % B Zfloat, EAHKIEHN
FEEHEMNSEBIELZXTHF 2EHNAR,



BRIE()K iz BE—MNERE, MEBFEAoor [FEFHARIBHER (ZEEANES)
{REJ LAE R 2 BFF %ﬁ%%?ﬂ’]’_ﬂ«)\ﬁ%%.

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the % operator returns the remainder of the division
2

>>> 5 * 3 + 2 # result * divisor + remainder

17

it Python, & AILMER* iz BRFFFTERTA[]

>>> 5 ** 2 # 5 squared

25

>>> 2 ** 7 # 2 to the power of 7
128

F5 () BT T EWME, WEE, AT TRTIAZIAZEEMNLERET :

>>> width = 20
>>> height = 5*9
>>> width * height
900

MRFESRBTEL (R , TR EESRE :

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

FRETEXF ; BERNEFRENESHED, BHESBH R FRE

>>> 3 * 3,75 / 1.5
7.5

>>> 7.0 / 2

35

EXEELT, RIE—RRAAWEBERL TE . XEKEIE Python UMEmE i+ E23F A
BetH®, RILAAERMI#ITEL: 8, fla



>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price + _
113.0625

>>> round(_, 2)
113.06

Ar iz N EEay R, TEXAELERME —— MRRUEH—MRINERR
BEE, FEFKRTHNETENEANR.

BRTint 70 float, PythonzXFHEeHF £ 8, HlI0/) % and 9%, Pythonz NEX#HFE
#, AR X J RREHED (F103+5))

3.1.2. FHF R

PR T #14, Python iz ATLMEIEFRIeR, WLIAJLMAERRT . EAMHUALBIS(..)ZIN
BIS("..")FEkEEk, MRE2—HB2], \ TLA%RHELEIS,

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '"Yes," he said.'
'"Yes," he said.'

>>> "\"Yes,\" he said."
'"Yes," he said.'

>>> '""Isn\'t," she said.'
'"Isn\'t," she said.'

AEXRBEAEESRT, mENFREIABISEIEEX, FRFREARMIE L, AT
MABLERKR—#, BERANFREEEFN, NRFHEHRE L5 SMEENSIS,
ARG S5, BnA£5I55IA, print()EBERA =MERIFNH LY, ERE8E5I5HE
FTENH 4 LSRR IRF R -



>>> '""Isn\'t," she said.'

'"Isn\'t," she said.'

>>> print('"Isn\'t," she said.')

"Isn't," she said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

>>> print(s) # with print(), \n produces a new line
First line.

Second line.

WRIREITE % B \WERFRLUERRER, RIUERRIRFERER, AE2ES—15IS8@E
mE—"r:

>>> print('C:\some\name') # here \n means newline!
C:\some

ame

>>> print(r'C:\some\name') # note the r before the quote
C:\some\name

FREAUBEZIT. —MAERFER=SIS " ""HE"..", TRELATHFEEHSIEF
freerh, BETMUETEML \ RERXNMTA. TERRA :

print("""\
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to
")

REMRU T CER, REFHENE—1T)

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

FRIEALUA +EF/FE, A BEFRFEESZR

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium'

BN ANRZNFHEFEE (ALISBIERN) KB



>>> 'Py' 'thon'
'Python'

AMzMARRGANFTHEER, TEHERAAZTTH,

>>> prefix = 'Py'

>>> prefix 'thon' # can't concatenate a variable and a string literal

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'

SyntaxError: invalid syntax

MRMFBEEZ D EEHEFLE - LEN—TEE, HA+:

>>> prefix + 'thon'
'Python’

EDIHEETEARIE M AR K F R B RYF 51 B A -

>>> text = ('Put several strings within parentheses '
'to have them joined together.')
>>> text

'Put several strings within parentheses to have them joined together.'

FREFTLURS, B—NFROKSIEH0, Python ZHE £ MHFRLE ; FRUMEKEN 1
HF R,

>>> word = 'Python'

>>> word[@] # character in position ©
IPI

>>> word[5] # character in position 5
lnl

REBATLAZ 78, tbat MBMFFIRHER -

>>> word[-1] # last character

lnl

>>> word[-2] # second-last character
lol

>>> word[-6]

IPI

AR, BA-0F02—#K, fABIRSIM -1 FFE,



bR T %Bl, aXFHK. RIBTHRBENFR, DR LRREFFRE

>>> word[0:2] # characters from position @ (included) to 2 (excluded)
lel
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

AR, 2aRENTFR, TEERENFR. XESs(il+s[i] KzFTF s :

>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

ARSI BHFERRANMAG ; ARHE—TRIIMANT, BENEZNRBIFAAT
FEFRFERBIARN,

>>> word[:2] # character from the beginning to position 2 (excluded)
IPyl

>>> word[4:] # characters from position 4 (included) to the end

lonl

>>> word[-2:] # characters from the second-last (included) to the end
lonl

BNAEALLEENRNIFEAN, EBRIGMFHAZANR, B—TFRNELZ0. 28
n NFEHNFHFENRE—NFHELERS n, FiI0:

1 1
o + — +

1
o © + — +
1 1
1 1 1
a R o+ — +
1 1
1 1 1
5N O+ — o+
1 1
1 1 1
w o w o+ — +
1 1
1 1 1
N A+ — 4
1 1
1 1 1
R o+ — 4+
1 1

BT TFRHER 0.5 SREINAE ; BTALHTHEHENARS, M jEIIRE
M j 2 17 BIFT B FRF LA R

st TFIEHFREl, MRETHELRRA, thh KEREATRSIZE. HI0, word[1:3] WKE
= 2
RABEARNKHNRSI RS2 :

>>> word[42] # the word only has 7 characters

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range



BE, HAT AN, BHEENYRRSISHHLLIE

>>> word[4:42]
lonl
>>> word[42:]

Python ZFFEATLUNR T — N2 7 1, FEit, RELFHERSINMAESR S BL 2

>>> word[0] = 'J'

TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'

TypeError: 'str' object does not support item assignment

MRIMBE—ANTREOFRFE, Rz elB—TH0:

>>> 'J' + word[1:]
'Jython'

>>> word[:2] + 'py'
"Pypy"

NEERKlen()REIFRFEMNKE :

>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

HEH

Text Sequence Type — strStrings are examples of sequence types, and support the
common operations supported by such types.String MethodsStrings support a large number
of methods for basic transformations and searching.String Formattinglnformation about
string formatting with str.format() is described here.printf-style String FormattingThe old
formatting operations invoked when strings and Unicode strings are the left operand of the
% operator are described in more detail here.

3.1.3. 7K

Python §/1LM E6 HiE £ 8, RkAGEMIE, REMANE X, AUEKRFESHHY
—IAESORNE. SIRTLUESAELENTR, EREEMENTRBEAHERN £
i



>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

MFrreE (URHEMAERERN F7I£8) —4#, JIRTLIRBIFE A

>>> squares[0] # indexing returns the item

1

>>> squares[-1]

25

>>> squares[-3:] # slicing returns a new list
[9, 16, 25]

AR FRERSEE—1TE 85 RNTHRBOHFIIR, XERE TEAL]FREROTIR
— M (%) #EREIE,

>>> squares[:]
[1, 4, 9, 16, 25]

SIS T i X A BOIRAF

>>> squares + [36, 49, 64, 81, 100]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

SRA 7 NFFHEAR, SRS 18 28, AR ENBRE

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3 # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes

[1, 8, 27, 64, 125]

R LUERappend()FiE (FEHFNSBIELZXTHEINANE) EIROKERINFH
v

>>> cubes.append(216) # add the cube of 6
>>> cubes.append(7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

At RFRAREIUN, BREEETUNRTIRNRNNSERTEE:



>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters

[‘ta', 'b', 'c', 'd', 'e', 'f', 'g']

>>> # replace some values

>>> Jletters[2:5] = ['C', 'D', 'E']

>>> letters

[‘ta', 'b', 'C', 'D', 'E', 'f', 'g']

>>> # now remove them

>>> letters[2:5] = []

>>> letters

['a', 'b', 'f', 'g']

>>> # clear the list by replacing all the elements with an empty list
>>> letters[:] = []

>>> letters

[1

NEER#lenBERTIXK :

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

SIRALURE (pBesHEMIIRN5IR) , Fim:

>>>a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> X

(f*a', 'b*, ‘'c'l, [1, 2, 3]]
>>> x[0]

[lal’ Ibl, lcl]
>>> x[0][1]
lbl

3.2. BIEE—F

LR, FATH LR Python AT 2 00 2 BE #89F 4. Hla0, HMAUE—DERERIBR
s FFIIRER, TR :



>>> # Fibonacci series:
. # the sum of two elements defines the next
.a, b=o0, 1
>>> while b < 10:
print(b)
a, b =b, atb

0 O W N B -

ARBIN B T TLIETIIEE,

o B—TERET—TZERM : TEaTbEN RKIBHNE 01, RE—TXIHEAT
—R, HAFSHAYNREAAREACITE LB TEHENT. ANR2AZMNEZEHE
E’\JO

o REZRMH (XERE b<10) % true, [while]#)EHFKE#IT, E=""Python=""r, FI=""
C=""—#, FEMIEFEH@ELAH=""true ; FH="""false, BHRFHEBAUZE—I"FE
FEIR, LR LA UREMFESN ; KERHFHFEIAH=""true, ZZF5H="""false,
OIRERAMRE— T E £, wEEREERE="NEZEX—# : < (/MTF) ,
="> (KF), ==&7TF), <= UIFHEEFEF), >= (XFHETF) M= (&%
F) .

o TEIFMF B4Edt BY @ g3t 2 Python DA A R, RENmAs, RvmAE mEt
FITHA— tab 5% (1) 228, LEPIREAXAK%ESREKRBEE &1 Python 72
F; ARSI ENXA R EHRTEB s % ANDE, XKEXMAEGZEN, RELD
FIERBE— DN EITRETRER (RABRBTEFE R ot ZE2 M ARKE—1T)
FREARBNNE— TR RIRERNE % .

o print() BN H A AEHSHNE. SmmBFBmtrRe TR (ME&EHRMNETE
HERBOFHMEE) , EFMGESISH EREMFRE. THHENFRES
FAEE515, AEXARBA—NER, ALUMRITLLXERTIRN, RXHF

>>> i = 256*256
>>> print('The value of i is', 1)
The value of i is 65536

K FESH end TLLUBRTHHBEEMZET, XBEALIEEREEE B — N TEMNFER
==



>>>a, b=20, 1

>>> while b < 1000:
print(b, end="',")
a, b =b, atb

1,1,2,3,5,8,13,21, 34,55, 89,144, 233,377,610, 987,

Footnotes

[1] Since has higher precedence than -, -32 will be interpreted as -(32) and thus
result in -9. To avoid this and get 9, you can use (-3)2.

| [2] | Unlike other languages, special characters such as \n have the same meaning with
both single ('...") and double ("...") quotes. The only difference between the two is that within
single quotes you don’t need to escape " (but you have to escape \') and vice versa. | |-----|--



4. FEHIR

MRTEIEN 28 whileizA, Python hEHE2E R LWREZER 2R, BEBETE,

4.1. if 1248
thirxHEaEa xR, 0 :

>>> x = int(input("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
X =0
print('Negative changed to zero')
. elif x == 0:
print('Zero')
. elif x == 1:
print('Single')
. else:
print('More')

More

ALUESZINHEZ elif Bi, else TR B EH, Kig=F 'eliff & 'elseif WEE, wILAENME
R g sk, if.elif elif .. FIATFEREE 2 S switch Scase i34,

4.2. for &4

Python Hfforiz B FI{RATRERER C X Pascal FHIE R AR, FE NHEKE—NFEH5
XM (30 Pascal) , ZNitF FeEs BE SUGERT BFELESRME (10 C) A—#, Python B
for iz ARBITRHEARMFERTAFEY (FIRIFRFE) . At CEEWRXE)

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print(w, len(w))
cat 3
window 6
defenestrate 12

IIRBABAREBREEENRFS (F1a0, EHFERE) , EEEGFFRIE, ER
FIA At el BRIA, HERUAMTUREZMEE



>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:
words.insert(0, w)

>>> words

['defenestrate', 'cat', 'window', 'defenestrate']

4.3. range() X
MRMRBEEERH—MERFS, REEBrangeVBAE, ELERFERFT :

>>> for i in range(5):
print(i)

A WODN R O -

BEN % RKEZARTEERNFEIG ; BEEKBERSIERFET, Rl EERrange()#
len(), BTFRRAR @ BETLLE range BREAM B — M@ TR, SHEBRLUEE— 1N TRNS #ta
(BEEZ ¥, AextmEHyd k)

range(5, 10)
5 through 9

range(0, 10, 3)
0, 3, 6, 9

range(-10, -100, -30)

-10, -40, -70

G ER2KERSENFY, RALlg&FEMrange () #Mlen(), TR :

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):
print(i, a[i])

Mary
had

little
lamb

A WO N R O -
m -



R, EXFERT, KEQeHEERenumerate \ERBSEMAE, 55 WLooping

Techniques,

JORIRRITEIrange, ZHMFIEHLR

>>> print(range(10))
range(0, 10)

range()iR BI85 KRBT ﬁE?E%?‘iE#E@ Aﬁﬁ% BxrLEHFAEIR, HIRERNEH
HEERERREIHAEFTINTE, BE BEAE—DAIKR, FEATUFEZER.

BB EB TR A TERDN, BRERCINEEHE LS RGTENRE M SR, B
5 R, BiMBEaEEonzARX#M—NERES. lIstORBE 34— ; EMTER SR
2%,

>>> list(range(5))
[0, 1, 2, 3, 4]

FEEFRNEEIEZROAHEN 3 R ENR 3 RIEH SRR,

4.4. break 1 continue i8], LAXR{&3FH else F4]

Break ;8% C Ry £, ATFBEHEZEMfor 3¢ while 1&3F,

EFE BT UE—1 else F4 5 & (for) BHRIENTENIIRSE (while) BFRFRHET A
false, M3EMbreak #M% 1k, B2#IT, TEHEFERFHORLSH)RT x—

>>> for n in range(2, 10):
for x in range(2, n):
if n % x == 0:
print(n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

© 00 N O 0o b~ WN -

(B, xZRIEMNNKE, Bffw : elseFAEFfor 3, FNETF if 50, )



LBER—NMER, elseFREEREERMelseFAMryizAMAR, iEH : tryiz@Melse FAat
K& EFEMRE, I— N EifelseFAE TSP L Endiz 17,

BEZXTFiryizAMBREHRE,

kL N —IRER -

>>> for num in range(2, 10):
if num % 2 == 0O:
print("Found an even number", num)

Found
Found
Found
Found
Found
Found
Found
Found

continue

H

=

=z

RREBRE,

print("Found a number", num)

an even number
a number 3
an even number
a number 5
an even number
a number 7
an even number
a number 9

2

continue &4, HEM C E5E*xM, XK



5. iR 4

AE#mppdfRE 22 N—LRHR, FEM—LHRE,

5.1. FAFIR

NIRBIELERBAESHNA L, ZBERBINRSKRMMBERLE :

list.append(x) AwMN— TR EIFIRHKRE. HHTFallen(a)]=[xl.

list.extend(L) 54 EFFRFPRIFTE TTRMINE 5 —PNFIRHKE. HEHFallen(a):]=L,

list.insert(i, x) £ EMBIHEA—T TR, E—NSHEELBATHFTEMIIBNTRHE
51, FTLA a.insert(0,x) FEFIKRBIZBIEIEA, a.insert(len(a),x) HHZF a.append(x).

list.remove(x) MIERFIFRAFE—NMEAH x TR, NREEIHMNTREEE.

list.pop([1]) MBFRFIFRA L EMBMTRIFHRE S, WMRKRIEEFRS], a.pop() wIFRFRE SR
FHRRE—TTTR,. ( AZMNAESREIZINSHET LN, MAREMMALES. e
7 Python % & 2 BB EXMRTIE).

list.clear() BIFRFIRHPAAERN TR, HZ Tdelal].

list.index(x) IREIFIRAPE—ME A x FTRIFRE], WMREEXIHEHTRARRE.
list.count(x) JREFIZRA x H 3 BIREL

list.sort(cmp=None, key=None, reverse=False) R HEF5I R P TR,
list.reverse() Rl R 3 FFRHP BT,

list.copy() ;REOIFIFRM—NELE R, FRTFall.

ERTHNRKSEGENLF :



>>> a = [66.25, 333, 333, 1, 1234.5]
>>> print(a.count(333), a.count(66.25), a.count('x"'))
210

>>> a.insert(2, -1)

>>> a.append(333)

>>> a

[66.25, 333, -1, 333, 1, 1234.5, 333]
>>> a.index(333)

1

>>> a.remove(333)

>>> a

[66.25, -1, 333, 1, 1234.5, 333]
>>> a.reverse()

>>> a

[333, 1234.5, 1, 333, -1, 66.25]
>>> a.sort()

>>> a

[-1, 1, 66.25, 333, 333, 1234.5]
>>> a.pop()

1234.5

>>> g

[-1, 1, 66.25, 333, 333]

{RATBEE 23 B E{Rinsert, remove & sort % B75E5 RIERFIRT R B R EE FTEDH K --
A1 E 2R E T BRiAENone, [1]:x =2 Python FIFRA BT 7 #3844 80:% 1+ R0,

5.1.1. [FHRE A4 HERAE B

SIRTTEERRIRIGFHEAIERS, REFANTREG—TIE (F#itH) . HEH
append() FTTRANIMNEIHEAR BRI RER. R F 3R5189 pop() MHEARI TR EREX TSR, Bl :

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
[31 4[ 5[ 6]
>>> stack.pop()

>>> stack.pop()

>>> stack
[3, 4]



5.1.2. FHRLBIFRFIEH

A LSRG ERTIER, b & ARTTREB—TERE (FG#Ed) ; BRIERMAEF
LEERERT, EINROARERNM R HTRIFER, BREIIRNOTTLIBAS#HITHR
NR1E (B A AN EMITRL A REE—A).

MREsm— P, FLMERA collections.deque, Ti% i+ BEMTEEE R IHER A9 RER
nFls Htse. Hla -

>>> from collections import deque
>>> queue = deque(["Eric", "John", "Michael"])

>>> queue.append("Terry") # Terry arrives

>>> queue.append("Graham") # Graham arrives

>>> queue.popleft() # The first to arrive now leaves
'Eric'

>>> queue.popleft() # The second to arrive now leaves
'John'

>>> queue # Remaining queue in order of arrival

deque(['Michael', 'Terry', 'Graham'])

5.1.3. 5URARMT

SIREBITIRM T —DERINRB H 5 E. L ARFREIMN—TFINENTRNEFL
REMFHIFIR, HEERH BRI ERGHTRIFFI.

B, BaxBENBEE—1IIZK squares :

>>> squares = []

>>> for x in range(10):
squares.append(x**2)

>>> squares

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

FNTURATENARFIRFRLER

squares = [x**2 for x in range(10)]

X 38 Y Fsquares=list(map(lambdax:x**2,range(10))), BRE 4+ Hix.

FIRMBITHESTERER, FSEEEs— 1%, XxXFEEE—NMorza, EEEA
DESNMHELZH for X if 120, REB—THMIIRK, BXRLNKBEESEH for # if =0
LT EmMEN LR K, B0, TEB listcomp A& ANNRPAEEN TR :



>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x !=y]
[(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

BERTF :

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x I=y:
combs.append((x, y))

>>> combs
[(2, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

EREAMUBERHor 7 if i2 DB FZER,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[((e, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range(6)]

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

[x, x**2 for x in range(6)]
N

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

SIRMBTH U EE &R AFRENERE



>>> from math import pi
>>> [str(round(pi, i)) for i in range(1, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']

5.1.4. BRERISIRAET

SIRMBTHPHE—IRAATUREMRR N, SEIIRENR,
ZETEH=KE N 4 FFIRMAKE 3x4 £

>>> matrix = [

[1I 2[ 3! 4][
(5, 6, 7, 8],
[9, 10, 11, 12],

TERFIRETR BTG

>>> [[row[i] for row in matrix] for i in range(4)]
(1, 5, 91, [2, 6, 10], [3, 7, 11], [4, 8, 12]]

EMBMEL—FHERN, BREM listcomp EIRETEZENfor FRAF+E, FRLALLFIZER
¥

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
[[1I 5/ 9]! [2I 6/ 10][ [31 7/ 11]! [41 8[ 12]]

BT E, #FRT :

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append(row[i])
transposed.append(transposed_row)

>>> transposed
[[1I 5[ 9][ [2I 6[ 10][ [31 7[ 11]! [41 8[ 12]]



Exrmrd, 58 2098 FRHESR, REZEEXRNBNEE, 4xtxfys, FA zip() K
BT :

>>> list(zip(*matrix))
[(1, 5, 9), (2, 6, 10), (3, 7, 11), (4, 8, 12)]

RTFARTHERNESHHE, #SHSLIIFNDF,

5.2. del;&ZH)

BNAETUMINKRHIRRS T A B ERMR—NITR - del 28, XAREFAHRBEB
pop() AL, del iEA i al AR FMIIKRBHIERY] FSCERENIIR (2 EERBEL
tE) . #0:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del a[:]

>>> g

[]

del BRI AR T MIFREN L & -

>>> del a

LEBEIAAN a kg (BEE 7 —TMEABRLE) . MERNMNTEER de WEERAE

o

5.3. STTEFFES!

FneaFNXRNFRHEEFRSHARANEYE, MERSIMIDAEE. BN F7 HiFELE
B m NMIF (B R Sequence Types — list, tuple, range), &% Python 2— N IEERNK#{LH
EE, HMBFES xRN eREmRmsR, 18 5 —MirERIHIE L : Jta,

TCHRESOEIMNE T @A, 0 :



>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!')

>>> # Tuples may be nested:

.u=¢t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

. v =([21, 2, 3], [3, 2, 1])
>>> v
([1, 2, 31, [38, 2, 1])

IRFF R, TTAEHER LEERESMN, UBEBTERRIBRELSY ; EHARESTEY
%,$aﬁﬁ%%ﬂmbmm(m%mﬁE—AEkmﬁktm—%ﬁ)o$%%iﬁ¢$
M —NoERE, PIATUGBEER T R (FlansR) MTH,

ZRTTABRRX ELTFIR, ENeFRTIAEANZEMNARMNEN, TART A L8, B
SESTEMENTRFELAF (SHEATEEANAR) HFKs5 9 (R
Enamedtuples, EERLELEMY) . KRE A7 M, BMNNTREEZMERE £ ENFHE
i IERF 9.

—MEHRNIERZHWESR R 0 N 1 DRMITTA : H T RAXMBER, EFELE LT
2, ZILEB—ZE ?ﬁ%ﬁ L ; RE— TR TTABARERE—MES 62 (BRSSP R
A —NMaEAT%) . BIE, BEEM. HI0:

>>> empty = ()
>>> singleton = 'hello', # <-- note trailing comma
>>> len(empty)

>>> len(singleton)
1

>>> singleton
("hello',)

7% Ht=12345,54321'hello!' 2— oA 3=BIBIF : 1812345,54321 #1 'hello!" #E—EHRA—
NTE. HEFRFHREAUN

>>> X, y, z =t



XIEA A R0 BEEAR T, BAURTAERNEARFI, FHUDFEREFSEMNNET
EMFIIHHNTRAOKEER, TEZER A RZR S #1TTAHERNFIDHF.

54. 55

Python 2827 — 1T #iE£ 8 &6, FEPHNTRIRESEBRANF. FENELXRERE
B R MRFDHRREEMSRE. SAAREXFHE RE. EMAHEFHRFEE,

TERIESH set() HBATLLATREES, T2 BEEB—INRENGFEAset(), MABER
0 BERUE—INENFE, —PMENET—HhiTeiiELE 4.

RER—NHEMNER

>>> pasket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}

>>> print(basket) # show that duplicates have been removed
{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # fast membership testing

True

>>> 'crabgrass' in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set('abracadabra')
>>> ph = set('alacazam')

>>> g # unique letters in a

{lal’ IrI, |b|, ICI, ldl}

>>> a - b # letters in a but not in b
{Irl, Idl, |b|}

>>>a | b # letters in either a or b

{lal, ICI, lr|, ldl, Ibl, ImI, |Z|, lll}

>>> a &b # letters in both a and b

{lal’ ICI}

>>> a AN b # letters in a or b but not both

0 FUSEENT £, Python tHX LA #EMT :

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> g

{Irl’ Idl}

5.5. &l



Python FRIER » —MERMNKIE L NEFH (LIRFHYEE —— FH), BHRFRL 0

FHIEHTE S DWW Y “associative memories” & “associative arrays’s SFEHTE, F
DI FMERE, FHA 4 MRS, RAURERRA L £8 ; FRBMBFKLATUER
s, MRTHREBEFHHR. BFTE, ©NIUBRER ; IRTAEES E®RES

R T xR, TEERFL. TeeAIIRIEANL, RAFXRTLUAZRS|. t1FZE append()

#extend() AE1BH,

HERFHANSREAARICCENREFN 4 &6, ERERLARKE—N (ER—1FH
R) . —HAESHUE—ITENFTH : { XKESHTHESORH f2E R FHBY)
s FTENF e th BB AR da o

FHNFERFZRIBEFRE. thALLERE del #IFF 42: & . MRA—ITELEFEN
RTFHE, SEhaXRFoENARIfEs. B— T TEFENZPIER 3 B2,

list(d.keys())REIFEHAFTE 2 ARNTIR, FIRMIFEHENN MRFECREFH, R
FE{F Msorted(d.keys())XE) . Q1B EENRERETHA, ATLUER in KT

THEHE—MERFRENRA

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'sape': 4139, 'guido': 4127, 'jack': 4098}
>>> tel['jack']

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

{'guido': 4127, 'irv': 4127, 'jack': 4098}
>>> list(tel.keys())

['"irv', 'guido', 'jack']

>>> sorted(tel.keys())

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict() #SEREBEEM 4218 31 75 6] B8

>>> dict([('sape', 4139), ('guido', 4127), ('jack', 4098)])
{'sape': 4139, 'jack': 4098, 'guido': 4127}

o4, FHREFTTLUATMEERMARINeBFH



>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

IMNREEZ f LNFHFH, GBI XRTFSBUIETE 4-a IBAHHE :

>>> dict(sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'jack': 4098, 'guido': 4127}

5.6. 3@/ B9 15
BRER TR, et B9 (3854 B Fitems ()7 5 A LA 4 19 31,

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.items():
print(k, v)

gallahad the pure
robin the brave

FHIIE 7 at, R enumerate() ENEURT LAR o 1S B3R B | F0 3¢ 52 48,

>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print(i, v)

0 tic

1 tac

2 toe

Ret 7 N REZRIFS, R zip() EEAT LUK 3T i3 EX TR,

>>> questions = ['name', 'quest',6 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for ¢, a in zip(questions, answers):
print('what is your {0}? It is {1}.'.format(q, a))

What is your name? It is lancelot.

What is your quest? It is the holy grail.
What is your favorite color? It is blue.

ERMAER—TFEY, BEEREHRXNFES, AEARE reversed() BE



>>> for 1 in reversed(range(1, 10, 2)):
print(1i)

B W o0 N ©O -

BFR—NFIREFIRF, #ERsorted )HE, REI—MNHFERIIR, R REBRR
EO

>>> pasket = ['apple', 'orange', ‘'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set(basket)):
print(f)
apple
banana
orange
pear

EEAEAREMERERREHNFES (FIMNEHFELETR) , BUEEEHIFRIEX, EFS
LEFARREAMEERIR, IARTAEILESE

>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:
words.insert(0, w)

>>> words
['defenestrate', 'cat', 'window', 'defenestrate']

7. BS54
while 1 if ;2 AP FEANFETUE EEERRE, MBI,

FEEA3RERT in F notin 5 — MNMERBE— TR M (RHE#m) . is A isnot b & =t
REGHE—3IR ; X F§ %DﬁJ%z\a‘%E’JT*ﬁ%ﬁ% FrE bz ERFEE BRI 5T
%, KRFrAABEHRHEERER,

LAz aetbix, B0, a<b==c X a 2B/NMFbHBEDLFHFTFc

A R B R and Fl or AT, LERMLER (SEMEMAAS rZRiAR) FTLLA not BX
Ro XEBRFERFIM® IR B TFHERIRER ; Bz |, not ihEkui&xE, or LA RIE, A
LA Aand notBorC &3 F (Aand(notB))orC, SE®E—#, AILMERES KR TMENEE,



oz ERand Ml or 2FTEM B 2 EF  KSBMERAKE, 2R—BHAEMELE,
BN, MRAFICEHHE, HBR, AandBandC FHAFi+ER#R C, BE— ML E@MMIE
Wi, BRBEMIOREAEBERRE—NiIHEN,

ALBLERFHEHEE HR: AFNREERL — T 2. Fl,

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3
>>> non_null

'Trondheim'

SEFE Python 5 C AR, ER2AANMTEERME. CEF A TERIESEX—R, BEE#RT
—% CRREHRE LTS : AR2RPHA = HEENERR==,

5.8. FAIMEE £ Bpytbig

FIRIUSREERRFY £ BEMd RALLR. LRIER FHF #1710 BEbR&E
EHHANTHE, WRARE, BRET H&NLER ; IRER, BibtRFEADTITHR, KL%
#, BEREHP—IFI5 357, IREBEEKHNANTEAGRER— 2 BHNFT, miikFH
FFi#jatbi. MRANFINRETREEBE, Ay FiAIESE, IR—IFIZS—TF
SIBNHIEF RS, SERIFIIRINT 5 —1. FRBRRPFRRUnicodes # RBIEE HFF %
NFEFF. TEHZR BRI E g —E6F

(1, 2, 3) < (1, 2, 4)

[1, 2, 3] < [1, 2, 4]

'"ABC' < 'C' < 'Pascal' < 'Python'

(1, 2, 3, 4) < (1, 2, 4)

(1, 2) < (1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, (‘aa', 'ab')) < (1, 2, ('abc’, 'a'), 4)

AR, FA<HE SEXARLENNRESEN, REXENREFEENLK AL, Fi
i, ARMHFRERBenNBaits, FAILL0ETF 0.0, &5, &0, MEaisfslx—
MNypeError® &, MARREEL—MIRE.

BE

Other languages may return the mutated object, which allows method
chaining, such as d->insert("a")->remove("b")->sort();.

[1]
| [2] | Calling d.keys() will return a dictionary view object. It supports operations like
membership test and iteration, but its contents are not independent of the original dictionary
—itis only a view. | |-----|-----|



6. &=k

SNRAREH Python g fsFHEM# A, MENEMEL (ZEMAER) #HEK EiL, WM
RIFBERE-LEERNEF, RFERXERESRLEREY, REETINXXMYE, xp2E
FE eI A, BEERMNRER T SHREK, fTRBERCONLIXYE, IREST
%P, MREAREBENLNMEFHERMELREFNERE, MAREREE NS ER
#,

# TXFXNIEE, Python BMIFERLIEIRE LHRBERE — I HEH, REENERE
REAFXPER, xMXERHER ; BRPHNELATL 3 A BHERERN TE4% &,

Ei: 2SS Python EXLFFEAMSMYE., XHEIEEREN L py B8, TERE@, Bk
MEF (B—1FHFE) JUBELE T2 name MESEI, FliN, BIRERMIXA%ESRIT
LETE & T/ B—1 %84 fibo.py IS, RBMT :

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=o0, 1
while b < n:
print(b, end=" ")
a, b =0b, atb
print()

def fib2(n): # return Fibonacci series up to n
result = []
a, b=o0, 1
while b < n:
result.append(b)
a, b =b, at+b
return result

WIE# A Python gt asFER THMM T S AX DER:

>>> import fibo

EXAREEE fibo FELHWEBENEZF S ALANFSRY ; ERFLERAF fibo AR
R, RATLUB I 3 B i ] X LR



>>> fibo.fib(1000)

112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ _name__

'fibo'

MRIMITERFER— TR, JUANERL—TEHNTE

>>> fib = fibo.fib
>>> fib(500)
112358 13 21 34 55 89 144 233 377

6.1. ‘Z A&

B UEER T E2aUREBMNE L, xEza@8FRATntER, EnNRE £—RK
g AT, [1] IRXEUHABN AR T, BinttsiEiT, )

BIMEREEACHAERSR, BRRNELNMEERARFEYERFSR, B, &
WEETUAERBEERERELTE, MARBELSETA 7 NERTEANR, 5—HH,
IMRIFAEB CHEMM 4, RALUERSIRRERERBNERTE ERNERT &,

modname.itemname,

B g AREER, ) ENER import ;2 0REES: (REMA) BFRE, B
AERHIMER. K3 ANERNEFRES AERNERFSERH,

import Z AR — N FEEMEF ANR LD S ALFEERNFFSRHB, B0 :

>>> from fibo import fib, fib2
>>> fib(500)
112358 13 21 34 55 89 144 233 377

EXARIEER L S ARAMBFSERD (FRTEARSIH, fibo HEBEEL) .
ZEMAXNTLUS AESRPELHRBE LT

>>> from fibo import *
>>> fib(500)
112358 13 21 34 55 89 144 233 377

ZHARRR S AT () TR, KSEIFR TPythoni2fF i AR EAX MEFR
7%, AAERSIA—RIARNMNAMTEREESRF, IRAERBIRESELHN—LEAR,



AR—RBERTARRM—MERHERFA Y, AHZBERSFBAARE Iz, Tg, &
REAREFZHAZAUN, B LLERDER—ER D,

==
/E =

HFMEEE, BMEREBMMERSERIEPRFAE, AL, NRMFIEWR T IRAIES:,
MVRER B AR — &, NRFMBRRENRNRX 2— MR, BLUE
Fimp.reload(), 140 importimp;imp.reload(modulename)s

6.1.1. 3 iTHE R
LIRE TEM AR EIT— Python #&32

python fibo.py <arguments>

B LHEREINIT, MERSFAT—H, Tt name #i&2E# "main", HELEH,
W RARTERR 32 T INA G0 A 73

if __name__ == "__main__ ":
import sys
fib(int(sys.argv[1]))

FLRT LR RE SO BE AT LU 4 AT ATRORI A, T LAS/ERI L ABIRR 3, B BRfren BITHY
AE DB RBEEREIE S “main” XH AT FTHKARA -

$ python fibo.py 50
112358 13 21 34

IRBEHRZH AR, RAzETxBAS:

>>> import fibo
>>>

BMEEBEARABERRE—DAENA #EO, HEFARNRX (FlilBEREE THIARR I
T—wmasX A .

6.1.2. IR ERIEF

Y2 A—1HEB A spam HWiEke, FBRRELEREGZEMHNNER R, NREEHE,
CaEEE sys.path TEAHMWB FHEHA A spam.py I, sys.path T ERIHIAE K
HixX LEAIE :



o MIAFREME & (MNREEIREXXH, MAUFBEF)
e PYTHONPATH (—1E2&B &M%K, 5 shell ¥ 2PATH B:2548E) .
o SELREHKMB AL,

Note

X RS EENXAREH, M ANPEARENE z2F5£EEANE Z. HTE3ttH
eSS RFSHENE AWM B 2 BREEEP.

#Mia1biE, Python BFE A LUERsys.path, BIAFIENE FHNEEEREENZIFH, B
MEEHEENBECH, SEREFRMELEE FHNHEK, B zHEEHEERATH
BBRASWIMNE, RIEMBERRE iR, BURXEZREKNE— T2, BESER%F
B tr RS N,

6.1.3. "% it FY" Python XX {4

A T IR B ERHEE, PythonxTEpycache B & FLimodule.version.pyc& F & FENME
B ERIARA, XBMRRA%ET 43 EXHHNERR. ©BESREEPython BiREAS, i
0, FECPython 3.3kRH, spam.py %% IR AT 4 7% 4 pycache/spam.cpython-33.pyc.
XM 4 E R FETE L BT BERABIPythons % BIH&E 3= B it 772,

PythonZ# & IR H 5 4 IRNENBHUBECEE I HAFTEEN 413, ZZ2TEEH
ERt iz, A, %3ENERZETEH, AMUE—TETUETRRMBREL 7 H

o

Python T4 & EADNTREFIENN LT, BE BRAKLZEFHEMEATRF#HEREMGD
ITINEMNES, HR, MREERERETIILEEF. BEXFEERXH (RE4%:3
WR) BI% %6, h2ERERGFAEREZT, FELFEERXGHES,

R BRFRIG

- {{s.58}H{s.59}H{s.60}}{{s.6 1}}{{s.62}}
- {{s.63}}{s.64}}{s.65}}

- {{s.66}}{s.67}}

- {{s.68}H{s.69}}{s.70}}

R CHANIES

-{{}}s.73

6.2. 5 /&



Python # B — M EExR E, F 42 HE LM WUWPython ESEFM (UTHIR"ESE
FM") . BEERBERHEEBNSRE  IEREaRTR2EERONED, BRMEKAHE
WE#X, —AEERNENRRE, 3—AHEEH 7R IRIERAFREMNRLER BN
fe, XEEREAREN, HEURTFEENES, H, winreg &3k RTE Windows %4 L1
#H, BB REETE : sys, BHREBEE—1 Python s+, % =2 sys.ps1 #
sys.ps2 E L T RN 4R R AT E RN FRES

>>> import sys
>>> sys.psl
'>>> !

>>> sys.ps2

>>> sys.psl = 'C> '
C> print('Yuck!")
Yuck!

c>

REAREARAH, AN EEFTEE L

7 &2 sys.path E—NFRHEIIK, ©RETHEEHERELRNVERR, SBMERARRES
FxiE%F 2 PYTHONPATH, 08 PYTHONPATH RixEBNXBFREBHER A @G, {REATLUE
i ERFIRBIEBHRT -

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python')

6.3. dir()EK%K

REERE dir() ARHFHBESRPESL T HERF, BRE—MEHFFHNFRFSESIR



>>> import fibo, sys

>>> dir(fibo)

['_name__ ', 'fib', 'fib2']

>>> dir(sys)

['__displayhook__', '__doc__', '__excepthook__', '_ loader__', '__name__',
'__package__', '__stderr__', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats',6 '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'ps1',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'"thread_info', 'version', 'version_info', 'warnoptions']

MBRHSH, dir() FIHLRERE LB :

>>>a =[1, 2, 3, 4, 5]

>>> import fibo

>>> fib = fibo.fib

>>> dir()

['__builtins__ ', '__name__', 'a', 'fib', 'fibo', 'sys']

ARENEHTMAELBMNEN : T8, &% HEF
]

dir0ARFIHABER RN T ERFR, WRIRES
builtins | :

RERAR, BNE LT+ ERER



>>> import builtins

>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'"EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'"FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'"ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt',6 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
"UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodewWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__ ',

' _debug_ ', '_doc_ ', ' _dimport__ ', ' _name__', '__package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes',6 ‘'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', 'exit',
'filter', 'float', 'format',6 'frozenset',6 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',

'quit', 'range', 'repr', 'reversed', 'round',6 'set',6 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', ‘'super',6 'tuple', 'type', 'vars',
Ilel]

6.4. 2

SE—MEE Python B E£ZAMNAR, RA‘ROKERE, M, Hxé ABRRE
AF—NEH B FER, MIEERNER L AAERNEETRBEOEEINERETE4
M—#, ROEZRNFERLEEZMERNE (H120 Numpy #1 Python Imaging Library) B9
EEBARAIEOHEER | ERER,

BREARBRE & —RIES,: (H—NE") KA REFEXHNFETHE. aFZREMTRE
MESXHER (BBBETNNY BAER5, HIM: way, aiff, au) , FLRATEFE
B2 P TUTIB K IR R AR TRF S M XAR 2 7 B0, (REJBEE R84+ 23 S 97 IR
RETEEHEFE (LIRS, RO, BINHESRE, IBAEILABFNRR) , FTEUR

RFBERE—AKeETNTHRE R LB X EERE, NI TEEREX N (B2 EHNX
HRERT)



sound/ Top-level package

__init__.py Initialize the sound package

formats/ Subpackage for file format conversions
__init__.py
wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__.py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init__.py
equalizer.py

vocoder .py
karaoke.py

S AxNEet, Python #3% sys.path FHE FUFHxNEHFE .

% 7 ik Python 1B 2 &, B FTRHER initpy X4 ; IHMEH THIE—TEEE
n&F (B4 string) BYE FEEH e B 2 ERIEFRERNER, &iE L08R
T, initpy FLURZ—1NZENXH, EBethallyanTilnttiasxEalzE (BER

na) .

AP AT LA e R § A # JRE9RE 3, A0 -

import sound.effects.echo

X AEFINE T FH&E $:sound.effects.echo, B EREZELFEE A,

sound.effects.echo.echofilter(input, output, delay=0.7, atten=4)

FAFRB 5 —TTER -

from sound.effects import echo

AN T F&izecho, BFETCAUARABEFI K7, RN TARER :



echo.echofilter(input, output, delay=0.7, atten=4)

FES—MEEARREZSF AFMFNRRILE

from sound.effects.echo import echofilter

XERINEZ T FHEkecho, {ExFhA = fEEEechofilter() AT A E#E 5 7) :

echofilter(input, output, delay=0.7, atten=4)

¥ EfF Ffrompackageimportitemst, item IR B FE: (HFE) , HAIUREHEL
M—LHEWEAT, RS, 2HEBEZ 2, importizAE LMK item HEHEEEEL ;
MREE, eBECR—MES:, F2XNMKT. WRREKE], M54 ImportErorR &,

MR, {EM %4 importitem.subitem.subsubitem X # 85 Ee, BRTRE—AHEBAL M
=18 RE—AAUR—MEHRH—1E, EFERER—NHAEHRELII L, B

18,

6.41. N\ FA*

B2 AR A » B fromsound.effectsimport* & % &£ 1+4 ? BEBERT, thrizsmcEE
XHRgH I RBEmMAEREFEY:, FBENEMFA#R, XARFERKF, mMA
S AFERAURER = EBAENEER, ZEFRARALEZREEFESRERIRSFARTRL
%,

M —BIRRR AR BRIEE » SR 2 XML, import 2 AFERALUTYHE : IREFH
init.py fXBELT —M&AalliFlxR, BBLEEER frompackageimportiz ARe &, 5% it
BPNNRPHMBERRETF S A, HBEHREAST LT, REZSNEEREHRXINIIR
7. MREAEFAATTLA import ARG AENKE, WALLREREZFE. a0, X
f#sound/effects/init.py FT A B & FEIHIK 25 :

all = ["echo", "surround", "reverse"]

x BELkE fromsound.effectsimport* $5 § Asound @ =/ Fi& iz,

R all ZBEL, fromsound.effectsimport ;&5 ~* &M sound.effects @+ & AFFEMF
BB AR REE ; ©REE sound.effects BE2H S A (FRESE 1T init.py FEEMA]
i) , AR ASHELWEMET. XBIEH init.py ELHEMEZHT (UKREEX
MENFER) . 2SEXNSHELBHBIENImport 128 2 RMHEMFER, #HEELA
R



import sound.effects.echo
import sound.effects.surround
from sound.effects import *

EXMIFH, #4T from...import &85, echo # surround 3 4 $ AR HET6HE R 2
& # e ffEsound.effectsFBEEL, (ELT allettbREH#T/E, )

2 RFELEESN % EEEAEREENRN, 4EERSANRT, MEAF4IEE
EREHR, & RELER G ER import it R 3 HRFSHEREANAMN, £/~ maHhE
A x MEENHARR R IFRIEE,

iefE, {#FH fromPackageimportspecific_submodule —s% 4 | Ex b, xZ2HENTE,
PRIEF AMESRREFRECAPNRG FES,

6.4.2. 25| H

MR—1MEE2FE (LBl F+HE sound @) , RALUER%xt 3 AESI B RBEHNFE
3, flE0, fNRHE3E sound.filters.vocoder FEF Fsound.effects @ echo &k, BRI
&£/ fromsound.effectsimportecho,

R iz & LA frommoduleimportnamef R Mimportiz & # (Tt $ A, X AFRRTSHS
SRAE S ANEMNLSFIE R B L4, L surround &3k A6, {RAELUER :

from . import echo
from .. import formats
from ..filters import equalizer

FE, B3 ARTURERNELTR, A EERNELFLE "main", Python & FBEEREH
FEpAAEBALET S A

6.4.3. Z2ZTHEHZNE

BEZFH—MEHRIREM, path, ZZE4R{IE—TEE initpy FIEE ZB5IKR, BT %
ALUEE ; X #MEF-ARFEH EIBR L FEHER,

2RBEEAFAFTRLIIE, EUUAT BEHHERNES
fE

P
il

In fact function definitions are also ‘statements’ that are ‘executed’; the
[1] execution of a module-level function definition enters the function name in
the module’s global symbol table.



7. sy A

EBABFHNHHESTAE ; ATLUTHIRA £ 7 NFER, BaIUBEARIXXELEEEE
. AERTEBPBLMAE,

7.1. #%{bia

BIHAT A LB BRI L AfHaAE - RE 2T /print)EE. (B=1MAREBFEAX
52t KRB write() 3% ; AnAEs HSUERTLAE| B sys.stdout, @R ABS N ESZEF, )

BRFAER TG M UM AZ 5 £ TR ZR RN E. BAMITERLE
MR B—MAAZECHABENTFRELE | ERFFE A MEERE, R
BEMMREBRINGR, FRELBE-LHE BTHRTHFHRERIEES TEN
BRZRE; SERE™Te. BTMITERMEMstrformat()777%,

stringfR B & — M Template %, REZHA—FRAFREAANMAEETHE.

UAREE—NNEE : A0 A FHE ?FzME, Python BEAEREMEEZH AT
8 Feg#grepr()Sstr() B,

str()ERNBRIAEETREIA £ /MR AFK, Mrepr(|WARTETEMER SR 2HNFRATE
X (NREEFENIEEFEEI L SyntaxError®®E) . T3t A% FEERINRFIHERN
iR, str()frepr()fHREIERIMNGE, #% @, BFINBRFHEINRMFHRIEN LW, FHX
ATHEPNER—NMHEFHRNEKTER., FRE, Fh—L, FaMrRNEZR
o

— L6 F



>>>

>>>

s = 'Hello, world.'
str(s)

'Hello, world.'

>>>

repr(s)

"'Hello, world.'"

>>>

str(1/7)

'0.14285714285714285"

>>>
>>>
>>>
>>>
The
>>>

>>>

>>>

x = 10 * 3.25
y = 200 * 200

s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...

print(s)

value of x is 32.5, and y is 40000...

# The repr() of a string adds string quotes and backslashes:
hello = 'hello, world\n'

hellos = repr(hello)

print(hellos)

'hello, world\n'

>>>

# The argument to repr() may be any Python object:
repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

xBRAMAEMETEAIAR



>>> for x in range(1, 11):
print(repr(x).rjust(2), repr(x*x).rjust(3), end=" ')
# Note use of 'end' on previous line
print(repr(x*x*x).rjust(4))

noR

8
27
16 64
25 125
36 216
49 343
64 512

9 81 729
10 100 1000

0 N o gk~ WON R -
©

>>> for x in range(1, 11):
print('{0:2d} {1:3d} {2:4d}'.format(x, x*x, X*x*X))

© KR
N
N o KB

16
25 125
36 216
49 343
64 512
9 81 729
10 100 1000

0 N o o b~ WON B -
[e)]
a

CERESE—PRAIH, BIZRB—DZERBprint()B 2RI 1 B L REERNSEZ BRI
1%, )

LENAFERT FREFRBstrjust) AL, CEBIEENBREREFTFHRELTETEN
AT F. REBIAEEAstrjust)fstr.ecenter(), XEFERHBEMAR, B41RIKE
MNFRER, MRHANFREREK, ENTREBEFRE, MErRFREARE ; XRF5
MR FREL, ERREEFT 3A—Mikix, BIRR—TEENE, (MRFENEE
BT, AL E—DEIRRE, Blaxjust(n)in], )

B —FTTE strzfill(), EMBEFHFEEMERT, ZERBAUERRHIELS :

>>> '12',zfill(5)
'00012"

>>> 1-3.14'.2fil1(7)
'-003.14"

>>> '3,14159265359'.zfil11(5)
'3.14159265359"



str.format() A EMERREN TR ¢

>>> print('We are the {} who say "{}!"'.format('knights', 'Ni'))
We are the knights who say "Ni!"

HREREGTHNERF (AR FER) [EB b @ bstrformat()FENI R, TURES
RIS 7E 14 % ¢4 str.format() FIERI T RIIMLE,

>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{1} and {0}'.format('spam', 'eggs'))
eggs and spam

WRstr.format(\FEERXEFSE, BLFBEISHELSIREIME,

>>> print('This {food} is {adjective}.'.format(
food="spam', adjective='absolutely horrible'))
This spam is absolutely horrible.

UESHMRRFSHRAUEELAS :

>>> print('The story of {0}, {1}, and {other}.'.format('Bill', 'Manfred',
other='Georg'))
The story of Bill, Manfred, and Georg.

"a' (AFascii()) , 'ls'" (AFstr()) #'r (BFrepr() BILARRAG AL 2 BT a3 1T 3% 3%

>>> import math

>>> print('The value of PI is approximately {}.'.format(math.pi))
The value of PI is approximately 3.14159265359.

>>> print('The value of PI is approximately {!r}.'.format(math.pi))
The value of PI is approximately 3.141592653589793.

FRABAHTEHN FMEXIET, X RSN % B4, TEEBFR Pi
o =R,

>>> import math
>>> print('The value of PI is approximately {0:.3f}.'.format(math.pi))
The value of PI is approximately 3.142.

TEERR-IEBEHRATUREZFEBMRNTE, XEXCRESERER.



>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():
print('{0:10} ==> {1:10d}'.format(name, phone))

Jack ==> 4098

Dcab ==> 7678
Sjoerd ==> 4127

IMRIRE— /I\?EEEJL:E’J*%T%??%{ERT%E%FF%, ERALEREFMAZMAES A

TEMEFT. BVEHENAE, TUEA-NFH, REERT M.

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print('Jack: {0®[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

. 'Dcab: {O[Dcab]:d}'.format(table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

WAL " SRR N FHRUXRRFEHNARE A

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print('Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}'.format(**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

ZMARNERER B vars | AGERFEMER, 2R ERE—1MEamER%BLENFH,

K Fstr.format()TRMIER, #S REFREEE,

7.1.1. BB F RS

%z BRI AT FRSEEA. BRZER % Usprintf()- RIS S 5 ARG S,
[ER B Mg AL R E BB FRF R, HIA0 -

>>> import math
>>> print('The value of PI is approximately %5.3f.' % math.pi)
The value of PI is approximately 3.142.

TEprintf-style String Formatting— %, AIMUHKEIEZHER.,

EEH
open(REI— 2%, =& WA AR DNSE @ open(filename,mode),

>>> f = open('workfile', 'w')

E7

PA4%Y



BN SRR INEEXHENETER, BENISBBRE—1EHE, SERHRNEERZ
MXHERLDFR. mode# 't RINAB MM ; w RTRARBEAXH (BE4BFHENREX
TSR misE) A RAIT XX STIEI, B ARSI RSB 2 R mEIR

Bo mHRIITHANXH#1TIAE AN, mode SEZE kM, FilA'T,

BE, XHUXKTH, ZBRE, MMXHEHNEXGEANFRHERIERENS D
A (BUARUTF-8) %, BRAFENDUZ #HERITH MG : BIEILUF H 3 REP N
HHME A, ZMERX 5 ZBTFREREE XA MG,

EXAERT, BB ARBESEXRNITERA (Unix E2\n, Windows_ EZ\\n) #£i# %
\ne, AXAEREXTEA, BUASFTHAN N RETEERNITERA, XMHEEHEREWR
st ASCIl XAXHEB 98, ERMIFIPEGEKEXE X 489 = 3t ST RBIEE. R a4l
BB % Xt BR 3N

7.21. X R AE
A 3 PBIRAHR % XE 2 RFE 2 6] .

HixXHRR, TTLEAfread(size), %A K IETHENTEHUFHFEIFTH AR
R[E, size BHAKBASE, 3 size IREAMEHE H /i Met, FREEFREEDXME ; M0
RXMHRNZIRNGRAFR RGN, B2ENEAET. B0, EEZIFALRE size K/NHF
FEE. R TXHEHRE, fread() ZiBREI—DEFRFH("),

>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline)M\ Xz IN—1T8IE ; FRFLERERFE—T®RITIFR (\n), REEAXMHERE—1TE
BLL TR 2RI 2ER, IHROMEMARERE, WR freadline()RE—NEFRF
£, BPRERFEL22IXHFNRE, MUORERE—PMRELE—DRITFHFEFSE N, NERR

BE— 2T,

>>> f.readline()

'This is the first line of the file.\n'
>>> f.readline()

'Second line of the file\n'

>>> f.readline()

{REJ LA RIR /) X st RGP E—1T. IRREREXFFERB G £R3



>>> for line in f:
print(line, end='")

This is the first line of the file.
Second line of the file

INRARIEIE SR RIRT B 1T R —DFIZRAP, (RtBALUEAlist(f)skf.readlines().
f.write(string)f§ string WRBE AXHFFFHREIE AT H BB,

>>> f.write('This is a test\n')
15

MRBEAFRBEUNNEE, FEEHCHEY—IFRHSE

>>> value = ('the answer',6 42)
>>> s = str(value)

>>> f.write(s)

18

ftell(ARE—AH X4t REXH P LRI ENEY, E#HIER TRTEXHIF LB
B, EXARATER—NTEERNE.

EERR X RME, B LUFEHf.seek(offset,from_what), FHAMIERSE =ilL
offse i+ B18%, BERM%ENRXET from what B8, from what 15 % 0 KRS FF
AABER, 1 RAUHBNXHMBASER, 2 ZXRUXHENEREASE R, from_what
ATLLARE, BRAEH 0, RUUXHMTFIBIEASE R,

>>> f = open('workfile', 'r+')

>>> f.write('0123456789abcdef"')

>>> f.seek(5) # Go to the 6th byte in the file
>>> f.read(1)

151

>>> f,seek(-3, 2) # Go to the 3rd byte before the end
>>> f.read(1)

g

EXAXEF CRELULEBERITH) , RAAMXELTFHRIH (BB 2 Hseek(0,2)3#
XHMREREL) MEAENRSERER el REMNAEHERS, HEEARE Gia >
ERE LT H,

FERAZ—IXHE, ARfclose()AILAl X AIEH2RESAMMAERE X IR. 8 Bf.close()
5, Bz R XX RIFRK,



>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ValueError: I/0 operation on closed file

LI M3t Rt ERAwith R FERIFHIEE, IHHBFLETXHRTEREHXA, B
Fit P 4% ERBEHREXR. ErbRE—IPFRBry-finally:zDEERS :

>>> with open('workfile', 'r') as f:
read_data = f.read()

>>> f.closed

True

X Rz E—ERKERNAE, Fliisatty)Mtruncate() ; BRXE I RTERE, #
24 Python ESZF M,

7.2.2. {FAjsontF % ML EER

MXHREBEFHERES. HEAMES % RILEAHN, EAread (HERSROFRH, &
FEE A& Aint() X A BUERE, AR RARF123'X PR ER #4500 33 5 988 123, HIRBERRE
BAHE #HEIELE, fIMRENSIKRNFH, FTEMANFEIEENTIGER .

FERFAERHREECHENRRREFERE 2 8E £ 2948, Python RFIRERE AEE
R #MISON (JavaScript Object Notation) . 7/ 3json® LLIES Python #IE 4% 4,
HRensgidFRERTEN ; LB AFIE. NFREXRTIEAERTHERIELS 4
A REINE, FIMEMRFIMEM fEd, RNzt ROFRF BRI LAF 2 S S BUE
M, RAETLGE T P 4% i 1 5 X 4 i AR RO 85

EFE

JSON BR2BATARKLARFP#THEERR. AE2EFABELATET, FEHA
ME W EN— P T4 8i% 3,

MRMMBE—TRx, FALAE £N—1TRDEEH JSON FREXRTFHN :

>>> json.dumps([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps()EREEY 3 H—D Zfkdump(), BEEFRARFIVEEI—DIAZA, FREIRIZAE
ATHT I — DA R, Bl ol LU 448

json.dump(x, f)


http://json.org

A TEHBAAR, WREZ I FRISIA TR -

X = json.load(f)

XM E2HFEIEE R TULIBRNFH, BEFHEER L 264 JSON BEE—RHmAH
Bh, JsontE:BFA =t b7E i m PO AR £%,

7B 2 ]’ﬂ
pickle - picklef& i

5JSON K@, pickle @—Mthil, BRFERE £8 Python stRMFFIE, Hit, ©REE
FAF Python MABEARSHEMZEREN L AREF#ITEE. BABRTEHEEFRRZEH !
MRPIBRALNR & BB DR, REIMERE—DNAZEEREM pickle BB R LUHITIE
2R,



8. it MIRE

BEERE, BNEXEESHRELZER, BRORMEN X TRIMNGF, tHiFRE
2 NEd—L, Python (E4) AR i REZXSD : EE42 IRE,

8.1. iz K42
EIRAE, ERZ AN 2, ARERIRIES S Python 3 &G — :

>>> while True print('Hello world')
File "<stdin>", line 1, in ?
while True print('Hello world'")
N

SyntaxError: invalid syntax

EESMBEH T HAN—1T, FEERERINE M ERT T —NMIVINYET L, 42
R LAIE MiFes RN (EVRNBIRXHM) « EXDFIFHR, Rz L £EH
porint(), AAEEZARD—IES (V) . XHEMITSE—FHHnd, MUMRiEITHZ
— AR RAEEERER S 2T,

8.2. 7&

EfE—KiaARREAAEEELZERN, EaTemx, hBETEL £42, EHTH
A4 BB 4R AN Y B E FERFAITREME R « RRIRZEFELAE Python 72
FHRREEH, AMAZHRERTIIWEFLE, $BA£LUTENEZER

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

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

TypeError: Can't convert 'int' object to str implicitly

HE§,: /?E’J E‘H’i/ﬁ/u\j: /—.T_\ZALQET'f-l-/A%o Eﬁﬁxﬁﬂgéﬁi, /\;tng{/Fﬁ/é/u\E’J_gBﬁ?]—
FH 3k - T_J\/I\WJ?':F'E’\Jﬂ'i—ﬁ!ﬁZeroDivisionError\ NameErrorfl TypeError, ITENHEM R
BLRUNFTREREHNENRTENGT. IXTMERENRTERERN, EE24TFH-E



EXLNRERFA—ET (REZXZHFEFANFH) . mERENEHRBZNERN /7 RFF
(TRREHXRT) .

X—TRE—MOLHT FENFwERNBERENRE.

i ERREBI MHEROWHNEA L RTRELEN LT, BEARXREREIRN
HHTER, BRRBEHERANESTRERITER,

NENFE JIHTRENFEURENHNE Lo

8.3. MHR=

ALLB i mIERABREREIRE, BT FTENGTF, 22— BEXKA - ABRHA—
NEENEBE YL, BRFE XN ER (EAControl-CHRAXZFHEMAE) ; F
B p = E£MrhErs| £ 892 Keyboardinterrupt &,

>>> while True:
try:
X = int(input("Please enter a number: "))
break
except ValueError:
print("Oops! That was no valid number. Try again...")

Tryiz AR T AR I,

o B/, WiTtry A (tryflexceptxigFZ @ iiEa) ,

o MNRK%xEFEMRE, ZRBexcept FaAHiryizdHHIT5R %,

o MREtry FAHRITIEPRERE, Rt zFANERES. NRFEEH £ B Sexcept
R FEENFELITE, 0 #1T except T, ARGFekL#ITry 2B BEHNKA,

o MRFEN XL except XFEENRELRLE, BEHME#L EEMIryER ;M
REEHILREZINRENRD, EREAY—TNRRERE, BEFagtaiTHIr—
S0 ERTRBIE B

Tryiz B A BEE ZNNFA, UEEFAANRELIERR, TdEZRE—MRERFENHEIM
17, RIEBEFRXBLETEE try TAFNEE, FRLKLER— IMryFanEMLIEREFH
LEMNRE, —1 except FARMLA#ESHTAINEZ I RENETF, U0 :

. except (RuntimeError, TypeError, NameError):
pass

&E— except FAALUAFEE AN, UAFREMER. ERXMAXNER /D, E
AERRB—TERNREFSZ | CERAURARITH—F4:288, REEHSILFE (b
ARAERELEZINRE)



import sys

try:
f = open('myfile.txt")
s = f.readline()
i = int(s.strip())

except OSError as err:

print("0S error: {0}".format(err))
except ValueError:

print("Could not convert data to an integer.")
except:

print("Unexpected error:", sys.exc_info()[0])

raise

try...exceptiz@AB— 1A & Melse FA, Htimet, WKIESE except FAMGEHE. AR
FEE try AR ERERE T K2, TUUFERXNFE, Bl :

for arg in sys.argv[1:]:

try:
f = open(arg, 'r')

except IOError:
print('cannot open', arg)

else:
print(arg, 'has', len(f.readlines()), 'lines')
f.close()

5/ else FALLEHAMNNKFRE Yy FRREY, FHAHEATLBRENBRRZHIY . fRP
MR BB 4 FE. RTE.

SERELER, CHEFEEXEE BNYRENSH. SHNEXTNLEIRTREN

except FAIALUARERZRZEEE—TEIE, ITLTEFHET—TRELH, ATREN
SEREFRELINargsH. HHERR, FERMAELTstr(), AELFENSHALUERE
TENMA 5| M. args. thAI S| 4 REZEIEZAE—TRE, RAERAECHRINEMNEEN
Bk,



>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

print(type(inst)) # the exception instance
print(inst.args) # arguments stored in .args
print(inst) # _ str__ allows args to be printed directly,

# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x =', x)
print('y =", vy)

<class 'Exception'>
('spam', 'eggs')
('spam', 'eggs')

X = spam

y = €g9s

SHTFRLENFE, MREEESH, BLSBEEHFREERNRE—IBIITEHILE,

RELEEFIARrRLEBERZEL AT try FATHNRE, MBxLE try FA4RENEE (B
ZE R EABANEE) 512507 E, Fl

>>> def this_fails():
x = 1/0

>>> try:
this_fails()
. except ZeroDivisionError as err:
print('Handling run-time error:', err)

Handling run-time error: int division or modulo by zero

8.4.5| 57
raiseiz AL HFTEF R BITEI 4 —NMEENRE, #I :

>>> raise NameError('HiThere')
Traceback (most recent call last):

File "<stdin>", line 1, in ?
NameError: HiThere

raiseME—SHIBTESI 4 MNRE, ELFAR—TEERAHFTE L (MExceptionikRER
%) .
MRIMMAEFTESI L FE, ERTEREE, — 1M 2HXBraiseiz AR HIREFHBI 2 F

s,

=i



>>> try:
raise NameError('HiThere')
. except NameError:
print('An exception flew by!"')
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in ?

NameError: HiThere

8.5. ArELHRE

RFEILESBITNRE L RGLEECHRE (Python 2MEZRFTESLE) . RER
Bk g AKException 3, Bk ARASE A FEakAE T LL, 140 -

>>> class MyError(Exception):
def __init_ (self, value):
self.value = value
def __str__ (self):
return repr(self.value)

>>> try:
raise MyError(2*2)
. except MyError as e:

print('My exception occurred, value:', e.value)

My exception occurred, value: 4
>>> raise MyError('oops!')
Traceback (most recent call last):
File "<stdin>", line 1, in ?
__main__.MyError: 'oops!'

TELERBIF, ExceptionBRABIInitMEBE T . FBITH 4 2 eI T value B, XNk
AR Bargs BT A,

S8 A TLUREM L —#HEAER, BEREHRLRG L, REH-LEBUHURARE
RIBIEFF R ARG 2 EREER. 21— /I\ﬁ5%§|ka*qu(ﬁé%w%E@*ﬁiﬁﬂﬂL, —MEE MR
BAZESELNFEB—TEE, REETX }ATEBEZIERNEFENF

I -



class Error(Exception):
"""Base class for exceptions in this module."""
pass

class InputError(Error):
"""Exception raised for errors in the input.

Attributes:
expression -- input expression in which the error occurred
message -- explanation of the error

def __init_ (self, expression, message):
self.expression = expression
self.message = message

class TransitionError(Error):
"""Raised when an operation attempts a state transition that's not

allowed.
Attributes:
previous -- state at beginning of transition
next -- attempted new state
message -- explanation of why the specific transition is not allowed

def __init_ (self, previous, next, message):
self.previous = previous
self.next = next
self.message = message

RKEWRENRFEELLError' g B, (2 UTFHEREN®L.

%

REAFEERPHEL T HCHNRERREECHAME LR P T L £H042, & X—
AT 2B mER.

=
=

8.6. E LIFHEIR/F
Tryia @8 3 — DA% EFA, BRETELYAERAER FHTHEDIRE, A :

>>> try:
raise KeyboardInterrupt
. finally:
print('Goodbye, world!'")

Goodbye, world!
KeyboardInterrupt



TEBSBLERE, EBFryvizAZAIERRW T inallyFa, HtryFaARLET—1R
®, HFEEBexceptFARIE (HNERE & ETxtrySelseFAFR) , FEHITEnallyFaFH
BB % XNRE, tryizBHBTFbreak, contineFreturniz BB Fat, BHERMITnallyF
A, TEE—1TEE £L06F :

>>> def divide(x, y):
try:
result = x / vy
except ZeroDivisionError:
print("division by zero!")
else:
print("result is", result)
finally:
print("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: 'str' and 'str'

EMEFRERIN, EERABERTEaHSMITInalyFE, AR NEFEEIRE LM TypeErrori
HIR A WexceptF ALK IR, RILERITInalyFRABRHEFSI 4.

EEs M BRES, fnalyFARTARMRER (FINSXHRMLLE) , T 1 RNE
AT,
8.7. FEBZRIFHITE L

BEMREL THEFATEZA R BHEFEREF, THaIRNERAZRYEZERY. B
ETENRA, EZXITF—TXGHITHERRIRES.

for line in open("myfile.txt"):
print(line, end="")

BB F AR X BN BITELZEEERIEXMGE—BRTBERNN 7 RRFEFT IR
Fo BRIEM EMHARRZML, BRAEAREAEFHIERE—DM . WithiZ DA LBAR
R X A BI R 2 BE Ko EI AR R R,



with open("myfile.txt") as f:
for line in f:
print(line, end="")

WATZERRE, XHFFBRAmRN, BMEELKBEE—1TER T # 4. RERELHEET
ARIR, MXHE—#, KETNBIEERH,



9. £

B Hithy32:2 S48k, Python B HAIARAVMEEMNELBIAT £, ©= C++ # Modula-
3 £HEIBNES, Python BIX IR T EMA 4 RBIEMIFTE 47 ETNEE : £ #ENFIRAEZD
¥, AN IUBEHE XN ENEMAE, AL UERNATRARE LFNA
E. MARALISEARHENM LWBUE, MEx—#, 2EHES Python s 5MR : B

MEE T R, FAIUEBZE#—FBR,

F C++ Rz, MEBRTEK R (SEHEKR) B2EHN (HeBRALTXILE L
), AN BREEE B, 5 Modula-3 —#, EK R AFEREE GEMNARNEIBA
KRR : HERBNFERA I ANE—IBSBERTIREAE, AR REAME| Azt
K. 5 Smalltalk —#, (AXFHEIR, ZLFALNEMBEIRHR T 2L ELNEEYE, 5
C++ #l Modula-3 &, A AILIANE X BEARE L #ITT B, A, & C++ —4, %32
BIRTLLEE L KRS M # BRHFEENNERERT (BER2&RF. T#HF) .

(RAFEEL BRI RNARE, BRE/AER SmallTalk #1 C++ IR, HbkEXRA
Modula-3 B9 K i&, E#LE#E C++, Python WEHIEIRiZEFRE, ERBREERVE=EN
Wit Bo )

9.1. AR

SHREMIIM, TNEF (ESNMEAEH) TULEER—MR, XEHMEEPHA
#F. F—RHMBEx & Python 2B ARFRE NN, MALEBRATTHEARLE (K
F, FRH, wa) S22 —[iRA A E . A, 7EPython X238 kA ¥ st RM7|
xR, FTHMAZSHEC LB, 5 BTEEEFRBIIE LR, XBEEHT®HILERS,
R4 3| 20T HERELE S £ LUEH4. M, mR—PROFE2RI, BAyEzaL
REABT—NMEH ; MREBERTSH AR, AAERNER T — XRER
T %1 Pascal FEE & T RSEHHI% £ HLH,

9.2. Python {EFigF1dp & 2

EN B £ 28, BEBRESFIR—LEAEX Python FERERMM N, 2HNELFEERWH B
Tm&EE, ExLBRETRNMR, SELEMRERAEMNGRENIERIE, 54,
X —HI89H R st FEM & % Python 2% R &BFEE B A,

IEFATM—LEE SLFF R,

A A EMANE S REBRE, HFIRZE N ERZEE Python FHE K, TLEET
REIEEAXE CRTHELTE) , BUEthETERN T, UTHE— LRz asblF :
REZHTE (BEHBRIMWabsHMAREFERNRT) ; BRhNEREH ; HEARTH



BEE &, EEMEL LN —AIRUBEEER—1"HREE, X THEEEENEN
BEE—RRTESRE AL REEMXZR; A0, A&NTFREERTLUERE LR
maximizeMA = = £BE — RFERE DM LIE R R ARSI BB,

IRER—R, HEABM XN REENERRR fign, fEzRixNz.reald, real
Bz RO—NEM. mi&thiy, ERPNEMEIAZEMSIMA  ERke X
modname.funcname, modname@E— MR 4R, funcnameBEMN—NEM. EXMIE
RE, ExMEMNERDELNEREI TR EENMS : enNAZRA—HRE
1]

BUHALURRMNERALETEN, EE—MBERT, TUBEMERME. ErNEEEER
B8 : R Ll #£ Emodname.the_answer=42, A EME eI LIRdel;z 80k, 5150,
delmodname.the_answerf = #ilfk 2t &®modname# #the_answerfE 1%,

BB E N ENSHER—H#E, BEEETRANEREH, SERNELTHMBAE [T
Python #4238 & #5018, Kz FARWHIR, RN EF/H B2 [ Tk AMESRTE Uit 62 ;
BEBRT, ExadEitha—BREFEINHEEREH, TR2RRNERAARTHNEE,
FERBMMA Gz Ax2RERERMHA, HBEUEERMainI—E82, FIULENEE
NECHZE®EER, (REBELMmLtEETFT—MEwmp, xMERMUWbuiltins, )

EREE R ER 6 22 ) R EUA et )2, ARBROHNES % T —PEHRWEELIENR
BetmkR, (Rrrl, ARTERFEBIELETHLEALY., )HRK, B &% EAREEN
BOWEERmEZER.

et = Python BRI LER )7 i — MR E RN 8KE, BN EE; 7" HNEEE
RS ARIABIS| FTEe A 22 | R EIRAE & &R,

2 RFRBNAEZFRAM, BENNERZ A, BERTIEPHEARIE, E08
=PRENFERE, ENHaBZERZ A UEREFFW

s BRERREMTESRERHAIERSE

o HRERAAAREKNIERE, M&ENEARRYMERETSR, ©NasIERHE
L/ H

o BIMEZTHRNFANZESISRERERMBERSE

s EEERNIFABERNEEESRERRINBZZER

MR—NREERAHALEN, BLxITWAESI B ASERERIEXIMELRLRME
MERE, MREEHHERELFABCANTE, TLUFEMnonlocaliza ; NRAHEER
nonlocal, X&F EFER =M (HXEMNT ERATEREEAIIERE6E— 1 NEER
T2, ABEEHEAHEHENTEFRLEL) .

BERALT, BHRERESBIRAIMRENAGE, KB, REIBFEREEIRANGRZER
S£BFEREAER : ERHNEZEE, EELERBEREAPRURT 52— B ZER.



NVREMERIB AKX SRENZIFEEEN : HENL2BEREERBHIE L FTERNERD
R E, SHEAANMESENEER. p—HH, ENLFERIERHIMN, &
iz T AER——FAT, Python ;2 SHETEILE, LUEBE RSN A5 A0 %13 A
E, FIURER» 58BN ! (Fxt, AT ERC2HWEHRL. )

PythonB)— M 5l Z R TEF—NREZEBEAglobaliz i F—HRABRFLREREZNIER
o, MEFREFHBIE—RAZ/RRATERHR, HEREINLE : delx A2 MBERMERERY
R P RbReEx, FELE, FIESIAFMHANRFEERERTREFERSE : i Eimport
BERAMRBERERLHEB s ETRMBERE, (ATLUER Global ;20 % B3| ARER/F
A, )

globaliz AR LI ARIEAENMNMIENRPATL2BEREF B L ZEMREEFHE ; nonlocal
ERARTEENEEMT N NNEREHFE w2 EBEEHTHE,

9.2.1. {F AN a5 % Z2 ) =B

THEXNRBERWME 5 F ARVERISFIMmE 2, AKkglobal #1 nonlocal M1EI &AL =Y
YR TE:

def scope_test():
def do_local():
spam = "local spam"
def do_nonlocal():
nonlocal spam
spam = "nonlocal spam"
def do_global():
global spam
spam = "global spam"
spam = "test spam"
do_local()
print("After local assignment:", spam)
do_nonlocal()
print("After nonlocal assignment:", spam)
do_global()
print("After global assignment:", spam)

scope_test()
print("In global scope:", spam)

OB

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spams.
In global scope: global spam



FER, localika (BRIAITH) &RBUE scope_test**spamBI4iE, nonlocal il E T
scope_testsxtspam BISRTE, globalik AR T T &k % 5| BI% E.

R LB B fEglobaliz A 2 Bi% B st spamBI 4 T

S) :; *9377\ I
(BIANT DENFTEE SFFTTR £ BRI — L5755 Lo

9.3.1. £E LB

R ELHR G 2R TR

class ClassName:
<statement-1>

<statement-N>

RHELFVREREBE L (defiz@) , BRMBITIEEN, (RUATLUBCK#IHEAME—
P, HE—PDERBHBIREL, )

AR, 2ELEENEA8 ﬁ%m@ﬁx,$ﬁﬁ EAtERUMNmMmBAEN 2 S
ﬁ%——%ﬁﬁm%ﬁ@%ﬁmoi¢mmﬁi BEE— A%%%ﬁ%%@ﬂ% X2
HiE AR URE ix b

#AEXELED R, TIBE—THBMEZER, FyRBERE—RLL, FIERImRMEK
IR BREANEMEE. FHEXENHEELRHEHFHBHNEF,

®
==

I~

¥ELIEBBRHE, —NEIREEUET. EXLE EELABNMBE R #ITT —
Na%; ﬁﬁﬂf—F_T’Hk H 5] £ W RIVHR. ZIL‘E’JJ%“M’FFHW (X ELBIARZEBIE
WMD) FEMRE, ENREXBHRER L EL LI EEL (FlFHEClassName) .

9.3.2. (315
(A RITIFFARFRE - BESIBEMxA1E,

BHsI AERANMMAEREMESIFATE Python RERBRAEIEEL @ obj.name, BRHEMZITZE
iz X BIap 4 22 o) FRRY 3 st RIF OV B IFR B B R, ELE, MR £ ELFEFIRIH ¢



class MyClass:
"""A simple example class"""
i = 12345
def f(self):
return 'hello world'

AR 2 MyClass.i #1 MyClass.f @ BRNEMEIA, 2 5RE—NEHIM—DAESR, AL
stk BMMAE, RATLLGE 2 MyClass.i M RIESE. doc BR—MAMMEN, &RE *
X HFRFE : "Asimpleexampleclass”,

(IR B EREBIFS, TUREEARE— N T FSHHEYE, ZHBOROX N £H
—DEFE =B, Flan (Ri%aR LY %)

X = MyClass()

AR N LB =D EO, FREIRRLBE L EX

EHEEE AR =T EHR) BE—TENR, RELFEQBHINMRILUEEL—T
MIRIR &, FL £ ALUE L —N B Hinit()BORFRAE, RTEXA

def __init_ (self):
self.data = []

BEEL Tinit()7E, FHROMERHHF eI BRI E B8 50 Rinit(), FTAE TERIRA
B, ALUREB—TH., SRRz 6 -

X = MyClass()

LR, Init)AERUFESE, /R RERAOREE, EXMERT, *2ALRENS
HURF 1% 3 winit(), B0,

>>> class Complex:
def _ init_ (self, realpart, imagpart):

self.r realpart

self.i imagpart

>>> x = Complex(3.0, -4.5)

>>> X.r, X.1
(3.0, -4.5)

9.3.3. £BIxR



RAEBM AT LA R B RE 2 ? 2B RE—TANREFRZEMESIR. EaMENNE
Mg BEREMMAE,

HIEE MY T Smalltalk FEY" 26 T "k C++ RI"BEER R ". BHIBBEUAFEERE ;
BT E—#, BENSEE—RLEMRARER. Fl0, MNRxZE_ LEEIEHNMyClassH
B, TEHNRDERFTEIR @ 16MmAS M2

X.counter = 1

while x.counter < 10:
X.counter = x.counter * 2

print(x.counter)

del x.counter

LBIBEMESIAN s —MEBEAE, AER'BT —MIRHEK. (£ Python, HEXD
RBEBRR 4=t % 260 - Hittxt R 2 BB LLEF AL, Hla, FIFRtRE append. insert,
remove. sort 75A%F%E, (BEREREMNT0H, PRI, FHNIRBIBIAIERIE £ 206
R E, )

LI ROFTENEREMEBTEN L, RIBEL, LPMERBIRNBEMHELTHS
BRI AR, FTAERBMBTRAF, xfR—PMERBAZENSIAE, BExMyClass.f2—1
HE, Bx.itZ, AAMyClass.itfE—1TEE, Exf5MyClassfBFRE—OE —EE—
MHEERR, FR— P EER,

9.3.4. AiER
BEBRT, AEEHEZRREZE AR :

x.F()

FEMyClassByRfId, xfhREFFE helloworld, A, AR—EBEZEABRAE : xf
B—NAEMNER, AUFE#ERUERM. fii:

xf = x.f
while True:
print(xf())

SR ith3TENhelloworld,

ARAENEELET o ?RAREL2IREE, EEXf)RRRXESE, BIME! ()EHY
EXIBET =18, BB LETH M ? BRMREEE AP IRDSEH Python 2
SE—AIEx SR Erm LREERA....



ik, RARELBETER : AENSHIRET 2Ot RFIEAHRBHNE -8
9 TES, EEMNBRAIS, BAAx)TE2EFRTFMyClass.f(x), —MIERT, Un DNSEHB
HFRAA—NAERESTEAEFREN S RIBBARFIRNE—NSHEIE, AR
FFRiA FAHE B BB

INRFE ZAAAAENITERE, THR-TeENEAIFEHE. 5IRFNERMEN:H
B, REREWE, MRINBEBAN—TIENHNEEARLEYE, BASFEANR
MEBAREEA—THRAR  IMBFAEGR. U—PBSEIKRARAES RN, BEH
EFiFE, BAEAIKRMERNSEIIRE—THNSEIIR, RAEREIRABINH
HSEIIR,

9.3.5. ¥l %=

—fxkst, =OEERTHE—ITRAHEW—HNEIE, £TERTENMALNLENE
MHAE -

class Dog:
kind = 'canine' # class variable shared by all instances

def __init_ (self, name):

self.name = name # instance variable unique to each instance
>>> d = Dog('Fido'")
>>> e = Dog( 'Buddy')
>>> d.kind # shared by all dogs
'canine’
>>> e.kind # shared by all dogs
'canine’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy'

EMAELMA G RTH, &% AR, GIAIFIRFFH, WHZHEIETEF KSHINER,
pign, TENEFRBricks SIRT Rz AEL T E, RAFBEMDog 2AIFRAZER—TIIK



class Dog:

>>>

>>>

>>>

>>>

>>>

tricks = [] # mistaken use of a class variable

def __init__ (self, name):

self.name = name

def add_trick(self, trick):

O QO ®© o

self.tricks.append(trick)

Dog('Fido'")
Dog( 'Buddy')

.add_trick('roll over')
.add_trick('play dead')
d.

tricks # unexpectedly shared by all dogs

['roll over', 'play dead']

D EBIEM& T R ER— I Rh L E

class Dog:

>>>

>>>

>>>

>>>

>>>

def __init_ (self, name):

self.name = name
self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):

T QO ©O o

self.tricks.append(trick)

= Dog('Fido'")
= Dog( 'Buddy")

.add_trick('roll over')
.add_trick('play dead')
d.

tricks

['roll over']

>>> e.tricks
['play dead']

9.4. i et BR

HEEMRBERENAERY ; H TREBHANG AR, XFEARRRFH AT RiRkE
£ A bug, ERA—EHERADVARNHZZAEN., TENAESLERELEZRTNE
F&, ERA—THE—RNERFFE (BrRE2—PTIR) FABERERTIEIR, =
B3 AR 5 SRR ER A,

HEEMATURGESIA, BAUE— M ROEEA » (Brim) ER. wfiEs, 22
TREFR s REBWE £ B, Fsxz b, Python RARA aesg il g mBE——IETF 4 E.
(p—7AHE, MRFLE, EHA C 4HFEM Python 52 51 AT LASTE 4K 52 24w T FFHEHI <t RB935



) 5 XA LARRBi C 5 ¥ & Python, )

B PRz ERNERBEREE—F » T8 BBt NBIREREMEBLR R4 FH
BEIFRL. X8 RERERNR, T/ alE— DA RN E SHEER
t, MARF ATENERE—BREHE, B84 ETLERRS MR,

MAEREBIREEREYE (HEMTE) FREREAX., BLEXRm LI@INT AIEHNR
o H R —NAEN, ERMEEMNRAEELAFAREAT AR RIER,

BE, AENE—NSET yself, IRRZB—NYE : fFselfst Python TS 4% 3% B (1A
BFHE L. BEFIR  IRTEBXNDYE, stHMR Python 2/ i M S MRBVK 2055 M4
MaTE, MAELE: 28 REFLURERERLILAYELTHN,

$ BHERERREAREBA RN LHRFELT —DAE BRELRDT—EFSELHE
A AT — PR RR AL X FR—TRBEE, fI:

# Function defined outside the class
def fi(self, x, y):
return min(x, Xx+y)

class C:
f=f1
def g(self):
return 'hello world'
h =g

he£F R

nEf gMhEZE £ CHEIARERINEMY, RILENERcH L BINTE
Tg. iHER, IMHERBERRZBEEREFNLE.

Bit fE fselffl BSHI AR, JLLUAREMTE

class Bag:

def __init_ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add(x)

FEUUGRERREBEBIRERGMR. SHEXRENERFRABEER £ ELHNERS,
(2XFRzARMAHEREREER, ) RERVEFNERES ZHERAEEHE £
BEASMERSZAZENAR | H—EAZFALARS ALRFERBNEREFMAE, AL
ARELEREPNENEE, B8, 2 ENLEIELEZMEBERSE, B TF—%
BNRTEARA—IATEESIRECH A,



BMaEH— TR, HEMEBE—1T % (BHemxi) , ©F4# #object.class.,

9.5. 4k
LR, PEEREFTETRFSAREAL "X NEFERN, RE X EXLHEEN TR :

class DerivedClassName(BaseClassName):
<statement-1>

<statement-N>

BaseClassName 47 55k & % EXLE—MEAERN, AEMEERxAKRBE X NLTFHE
B, XALLEERM, flm, HEXELE SR —MERP

class DerivedClassName(modname.BaseClassName):

TRE £ BT IEME X Z2HEAMN, 2ReEE, B8R E. xBTERBMLEN
51 : &D%T‘TﬂlﬂﬁzT EFROBEYE, BRIEER EF‘% o MREXAXEGZHH B EIRE
Mk, XD =3 8A.

RE £ B BER B o455k & : DerivedClassName() 6] 2 & B9—PNTEY 2, H3EBI5]
RO T RN « ERt g ENEYE, VEAE FAFRIEER, NRKETHRHGR
BNAESI AR IR,

RERN X TREFHRE LA E, EATEARR—TIHRPHVEECHESRERR, £4
M ERARE—INE LA EN, JERFLERLAABTIRELPNEERESE. (3T C++
R2F R 1 Python REVRRE AL s LERRRER. )

MEXPNBELEFIVEREREY TMAZ A $NERELHNERTE. BT 2N
AT LAE R AR £ AL : RE R ABaseClassName.methodname(self,arguments), A & iX
SHFE pIHtLBRER, (BEXEREBaseClassNameZ@—£BERBEIE LK 3 A FHEX
#H. )

Python & % N T 2 BB R :

o fFEHisinstance()34 & 525 £ B : isinstance(obj, int) R Fobj.classEintz & EMintikE
B % 6f F % True,

o {HMissubclass()4 % % BI4kK: issubclas (bool, int)ZTrueX #boolZintBF %, A
M, issubclass(float,int) 4 False, & #floatfEintBIF %,

9.5.1. % 4K



Python X7 #F—MZ XL % &K, BEESPE LB L ELM TR :

class DerivedClassName(Basel, Base2, Base3):
<statement-1>

<statement-N>

sHFREZHAR, ERg2HERT, MALLAAREKERXR EHNEHEREMNECIGHZEE
hHEEBR, TRER—N2HEFRAR, BMERZREREEL, AL, NRE
DerivedClassNameF A~ RIE M, ©i¥%Basel, ARiF (#y3) ExHHBasel, MREE
#E, ©&¥KRbase2, Ik x #E,

ExEMWME 22— ; yTXEAEABsuwper), HEBANRFES S 50T, XFHEE
HUH T % g KR5S P th A Falcall-next-method, T Lt # 4k &5 S B Msuperif A B8
ﬁo

HERABINFRLEN, RAFMENZSHEBRE—ITHENERXRMERERHN LA L,

ELRB MR ETLUBE LREZR5AE) . fla, FrER LA A& Bobject, FILUEMZ
pEREEBELZRIEERkobject, H TRILEELRES 57, AR ELMCERF, 1
FERMEBBRRFRHNEE TIRF, BMRERAA—R, Z22AN (BREX—1D

R AN TRFATHERRE) . FTEXERMEFES L ISEHFB Ty BRIS 48K % )

HARE, BXiEmER, #5 Mhttp://www.python.org/download/releases/2.3/mro/,

96. WEL &

£ Python RARTETE REEM HRINER 5 9 B0FAE” 2 Bl T €, AT, B—5KZH Python
BEBEHAY : # A TS (B0 _spam) BIRBIBFR R # 4 IEATFFEY APl B9—ER 4
(T2, FExE2BEKR) . EuaBiM— P eamy, NENEREFTEETR S
@A,

AAE—ITEEBENLAERANERAZR By TRHRELMESF £ ELHEFFHE) ,
Python st X #HLEIH & £ #F, Wilname mangling. spam R ME M +7 iR F(AIEE D
ANTRL, BEESZ—1PTIL) [S#EE % #_classnamespam, classnameE =gl % H#&
F. WEBREMMAE EZm R THNOEME, RECHAT ENELHSER N,

Name mangling B#FF £ EERXR £ NAEMA RS £ WEHN A E AR, Fl :


http://www.python.org/download/releases/2.3/mro/

class Mapping:
def __init_ (self, iterable):
self.items_list = []
self.__update(iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update() method
class MappingSubclass(Mapping):

def update(self, keys, values):
# provides new signature for update()
# but does not break __init_ ()
for item in zip(keys, values):
self.items_list.append(item)

#3EE mangling AN BN EEZER L EBZN ; I HECRBELEMAREZTEN, X
ERIRERT, Plaimxpetix, ®E2ERAN.

TR £ 3% thexecHeval )RR EE LB/ ARA LM EBEFLREIE ; X £ Fglobaliz A
AR, ®raRETF—E#ITF Y %30, HRRSER Fgetattr(). setattr()l
delattr(), LAKE#S|Adictst,

9.7. %855, B

Bt & £ Ll FPascal B"record" = C By "struct"BIEIE X BUREH, B4R hEMETE
AEHEE—E, —NEMEELTLURGFHHE :

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

K —E Python KB RBE—MEFHRBMKREBIE L wiiE, BRI LU A—D L RERZBTE £
BMAE. B, MREE— BTN RABR BB, FIUEL—NHE

read ()#lreadline () &R %, LALLMFRIE 2 odix B8R, ARz 2t RIEASEEA
A 32 B BRI 28



HINAENRBERM : msefREEAEMOBZHIxR, m.funcRAEHEHE IR,

9.8. R EtHEx
FHrELHNRES £tHA L1772, FIEAXMHGIRILLE B RHZEE 2 R,
raisei2 BB AMEFTHANN G2LEH) F

raise Class

raise Instance

FE—ME XA, Class WgiatypeHECHF EH—1P2f, F—MEIAR—MWEE :

raise Class()

exceptFAFM X INRERERRA— N2 HEBEREE X, BLEMMEEEN (BEERRIE
BN TH——exceptFRFIHM T SE X EFEEN) . H0, TEBRBRHRZmFT
BB, C. D:

class B(Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:
try:
raise cls()
except D:
print("D")
except C:
print("c")
except B:
print("B")

#HER, WRexcept FAMNGFE L E (excpetBEREIE) , ©MSFTHB, B, B—— 5
—PNLEM R B L

TE—1TRE 24 ERN, KiTHNER, RARE—TENE. —1ES, REEANEN
Hstr()fF £ i SRNTEFRH,

9.9. A2



RERARIRI KRS KA SR RE AT LURONE 5 :

for element in [1, 2, 3]:
print(element)

for element in (1, 2, 3):
print(element)

for key in {'one':1, 'two':2}:
print(key)

for char in "123":
print(char)

for line in open("myfile.txt"):
print(line, end='")

X RARTEM.  &s X AE, ERINEETE Python FEEMB % —. EFEE, forig
AaRASRRLERNier() . ZEBUREBI—/NESL T next()HEHER R, SERSRTPZ

—i5 ¥ TR, EAEEMITTIRE, next()&B|% Stoplteration
EARENnext()EEGE Anext) A% ; R g mE2UMAT TE -

>>> s = 'abc'

>>> it = iter(s)

>>> it

<iterator object at Ox00A1DB50>

>>> next(it)

q

>>> next(it)

b

>>> next(it)

o

>>> next(it)

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

next(it)
StopIteration

nth H
=5,

[=]

rforf@zr 1k, fRATLL

EaSRBHEEHNGE, BHEAEZMHERFIIITARMEMRB £, EXL—Piter()A
%, BfFEAnext()AERE—DNxtR, AR EEL T next(), iter()ALLRROlself :



class Reverse:

"""Tterator for looping over a sequence backwards."""

def __init_ (self, data):
self.data = data
self.index = len(data)

def __iter__ (self):
return self

def __next__ (self):
if self.index == 0:

raise StopIteration

self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter(rev)
<__main__.Reverse object at Ox00A1DB50>
>>> for char in rev:
print(char)

nw T 9 3 -

9.10. 3

Egred 2 BIERAMNTITE, ATa@E&ERss. SNEERMEREANKE, FTER
EEEN e EERyieldiza, BREECLEABnext()sd, EXF[RECHENLMLE (Binlke
EARE—RMITHMEMMENEERL) . UTRAERT M IEE 5 2ithal B H
3

def reverse(data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print(char)

Q@ O +— - -

ENEREMEINMLE, FI—FFHRRNET 2 MERB[FHEME, EXRBX LG s—2R
Hiter()FMnext() %R B 3 6 M,



BN REBEREARPAM T EMHITREARBEHRE, XFEEZHEBERSE, it
Rl EMNAE, Mself.indexfself.data® &M,

BRT BHOBAENREREFRA, HEMS%E, BB #5|% Stoplteration, 7E4
A, XEEFALUAZMBEERBIMAZTESEN KK

9.11. &£ fgsRix I\

—EH 2 MERS T E EERARR N, #ELUTIREN, BERRES()MARHES
(o xEXR2XATHEHH L LERERSFNER. ERGERANE FAEBLTELERSTE
IEFEBRA, MATESHRERIFLENIIRPER,

Bl F :

>>> sum(i*i for i in range(10)) # sum of squares
285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product
260

>>> from math import pi, sin
>>> sine_table = {x: sin(x*pi/180) for x in range(®, 91)}

>>> unique_words = set(word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1, -1, -1))
[lfl’ Ill, |O|, lgl]

BE

| [1] | Except for one thing. Module objects have a secret read-only attribute called dict
which returns the dictionary used to implement the module’s namespace; the name dict is
an attribute but not a global name. Obviously, using this violates the abstraction of
namespace implementation, and should be restricted to things like post-mortem debuggers.



10. 74 E R i
10.1. B ER%EO

ostEBRIRE T L+ N EHBERERARE

>>> import os

>>> os.getcwd() # Return the current working directory

'C:\\Python34'

>>> os.chdir('/server/accesslogs"') # Change current working directory
>>> os.system( 'mkdir today') # Run the command mkdir in the system shell
0

—EE{F HimportosHF XM A E Ffromosimport*, X i os.open()EikNEHopen()E
#, enNMEREAHE,

HNEMdir()Fhelp( Rt FERRos KREE ST LUME H IEE B RN E L) :

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

<returns an extensive manual page created from the module's docstrings>

SHTFHENXENB FBEBES, shuliERRE‘ET 1N STERNS%ED :

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move('/build/executables', 'installdir')
'installdir'

10.2. XX @BECFT
QlobBERIRI T — MR FIE S % P LUBRAHERME, HERTRITATIR ;

>>> import glob
>>> glob.glob('*.py')
['primes.py', 'random.py', 'quote.py']



BRLNLARFHABRERELERDITSH. ZESHU—NIIKRFpEsysiERNargy &
MR, Bl TFER % H 2 REE T MBS1TiE 1Tpythondemo.pyone two three :

>>> import sys
>>> print(sys.argv)
['demo.py', 'one', 'two', 'three']

getoptiE 3 E A Unix getopt() BB 4 & L Esys.argv, argparseffiriREHB R, BREN
mEIT R EBINEE,

10.4. &2 EERFMIER L1

syst&3kix EFstdin. stdoutFstderrf@ k. Bl{E Estdoutti EEMet, FEEBATLAFERE
%*Dé%l;—i{%/%\ .

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
wWarning, log file not found starting a new one

% I A R BRI 55 £ 2 F Fsys.exit()o

10.5. ZRFEBEENTHE

refr A BANFHELEBRAETENRRATE, T8 #HEEMEF, EnsRsNRM
THEE RIERERAR -

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r'(\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

LURFEH 2R, RFERFRERE, BACNERS HEMEK

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6. =

matht&s: 4 FRE BIRE T HEEZ C WEER 9 :



>>> import math

>>> math.cos(math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0

randomiE iRt T #1TRENL 3T E -

>>> import random

>>> random.choice(['apple', 'pear', 'banana'])

'apple’

>>> random.sample(range(1600), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange(6) # random integer chosen from range(6)
4

SciPys B [http://scipy.org](http:/scipy.org) B R % H e AT #1E i+ EHE A,

10.7. B gt M7 7]

BRZMER AT 5 0 BTN E M. B4 £ 8% D2 MURLK EREIER
urllib.request # % X #RHBIsmtplib :

>>> from urllib.request import urlopen
>>> for line in urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl'):
line = line.decode('utf-8') # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time
print(line)

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib
>>> server = smtplib.SMTP('localhost"')
>>> server.sendmail('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
. From: soothsayer@example.org

. Beware the Ides of March.

n llll)

>>> server.quit()
GEERBANROAFZERRMEN Lz TR %25)

10.8. B HAA &S )



datetimetE3a iRt T XK EBH MM @B L, BB LMAEREE X075E. FEBMH 7
BENAEN, ZANERRERERNLEMENbnt. 2Rk X,

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("%m-%d-%y. %d %b %Y is a %A on the %d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> pirthday = date(1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9. BUE = 4%
ERHEIET 2N r g A EE R EEXSR, 81 : 2lib, gzip, bz2, Izma, zipfile 1 tarfile,

>>> import zlib
>>> s = p'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> z1ib.decompress(t)

b'witch which has which witches wrist watch'
>>> z1ib.crc32(s)

226805979

10.10. fREE =

—L& Python A 7 st B — F| IR EFRR T IEZ A BIMEREEFRE %8, Python 1Rt TH—
NMEET BRI LA ENARR X &9 2,

BN, EATAFRMFHINEMAR A ANTERRESHARIERSIA, timeitfEr 1R
BT AR AIERER—L

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t', 'a=1; b=2").timeit()
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2"').timeit()
0.54962537085770791



Btimeith¥5m IR ERKR, profileflpstatsiEs B T H B AR S :M g EETE,

10.11. i =3

FreEREHRBNFEZ——RAT— IR L NXK5, HEAEFLIBPL2EHTN
ié&o

doctestﬁiﬂ?ﬁ{ﬂ—/\lﬁ, PIEEEFRIEEF PSR XXEZERFRE TR AKX A4S
B4 2N ErmHE S REYIFHMERIXEFERED, B P REMNAF, B2BTX
H, foir dOCteSt*%ij%E%'L}\be%E"J«a EEESX— :

def average(values):
"""Computes the arithmetic mean of a list of numbers.

>>> print(average([20, 30, 70]))
40.0

return sum(values) / len(values)

import doctest
doctest.testmod() # automatically validate the embedded tests

unittesti& 3 NMRdoctestiB R BHER S, I EAUE— MW XHERE—INELEHIN
REE

import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self.assertEqual(average([20, 30, 70]), 40.0)
self.assertEqual(round(average([1, 5, 7]), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average([])
with self.assertRaises(TypeError):
average(20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12. Batteries Included

Python &"Batteries Included"ME %, X &FEEiI K ANXHIREATEKINE, F
m :
e xmlrpc.clientfMlxmirpc.serverfishit i 2t IR BA T BL2MB 5 ERERERXHNG

F, EAEEEEXMLAZSH I XML ,



o cmal@RR— M Ed FuiE, ZEMIMEFMEESETFTRFC 282244, Ssmiplib
FpoplibAF £ ir & EMEW e, emal@ B — ("N IEERATHEERSE &
by (SEME) , FnBE Mg ST k% il

o xml.domFxml.saxMI & & X FRITHEIR R # 8 NIRME TRAMNIZ R, AH, csviEiax
FURE LB AR EEZ L IRNEAN, XEERMNE—ERKHLT Python 5 RRERF
MEAM T Bz ja FEIERS %,

o Erplb i BFEgettext, localeFlcodecsa,



M. AEER Y — BIERD

BIMORMTESLNERARZF £ L RENFE, IERRROHAENEBEIAR
g,

11.1. #H HEEN
reprlibfE R IRE— N EFIRBreprOB T 2 R AR EEE HRERSS ¢

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
"Set([lall lC‘, ldl, Iel, Ifl, lgI’ ...])II

pprintE R IRME S 2 BITENER, URRSLNARITHNERENRIA » ELHAR.
B RiBit —17et, XPRTEHTEN RN TR 2, UEFEME "EELE# ¢

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'yvellow'], 'blue']]]

>>> pprint.pprint(t, width=30)
[[[['black', 'cyan'],
'white',
['green', 'red']],
[['magenta', 'yellow'],
'blue']]]

textwrapfR a8 AL AR ZLUE 5 ik ERIRE 5

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print(textwrap.fill(doc, width=40))
The wrap() method is just like fill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

localetE 3 =iy o] KR EMERXNEIE £, 2ABMRNKE:X EREARBEIBNXE
M FUEENAANRM T ADRR :



>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252')
'English_United States.1252'

>>> conv = locale.localeconv() # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format("%d", X, grouping=True)

'1,234,567"'

>>> locale.format_string("%s%.*f", (conv['currency_symbol'],

oo conv['frac_digits'], x), grouping=True)
'$1,234,567.80'

11.2. &1

stringBra8FE—MEBTemplate 2, ERHENEEEERLA %8, IREFA PP BEL
L8 5 iR TR IES AR,

FHERNERN ST RMESSEMY Python 472 (ZEREZEFMTIL) B, B
BENAKESSHARTAFE R EENESFTREFTFRHEH 0 EEER, $SUB— DL
1S :

>>> from string import Template

>>> t = Template('${village}folk send $$10 to $cause.')

>>> t.,substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

s o g o S L S BB SR IR ST RFRE, substitute()IEAFE| & KeyError, T anf-A 3
RARBY 5 FIRER, FB P IRMLOONURTIASARE, wafsafe substitute(ATALAEAE —
MERERECIHRE ST :

>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)
'Return the unladen swallow to $owner.'

Template £ BIF (X AILUIIEE B E LI DR, B0, EEx LaRpitEMRTETREAR
PEEARTYTEE. BE FAHSHXEHRAHNSAR :



>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename(Template):
delimiter = '%'
>>> fmt = input('Enter rename style (%d-date %n-segnum %f-format): ')
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f

>>> t = BatchRename(fmt)

>>> date = time.strftime('%d%b%y')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)
print('{0} --> {1}'.format(filename, newname))

img_1074.jpg --> Ashley 0.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

BRM 2 — 1N ARIRS Mt Nm s MiEFREEho 2k, xFeEsBRE N
XML X, XA EF HTML M 7 3K,

11.3. Z#HI8E e Z1ER

The struct module provides pack() and unpack() functions for working with variable length
binary record formats. The following example shows how to loop through header information
in a ZIP file without using the zipfile module. Pack codes "H" and "I" represent two and four
byte unsigned numbers respectively. The "<" indicates that they are standard size and in
little-endian byte order:

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]
print(filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header



11.4. % %3=

KRR —MERBIIPIFERAESNRA, KETUARESE L BARFZHA % A h L&
B, mEMEsRASEEEET. —TTHEXNERARRE 10 #B1E5 3 —PM&EPHHEFHT
#AT,

TENRZBEREERFELZITHRN, threadingERIAEREETES

import threading, zipfile

class AsynczZip(threading.Thread):

def __init_ (self, infile, outfile):
threading.Thread.__init_ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.zZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print('Finished background zip of:', self.infile)

background = AsynczZip('mydata.txt', 'myarchive.zip')
background.start()
print('The main program continues to run in foreground.')

background.join() # Wait for the background task to finish
print('Main program waited until background was done.')

LR AEFNREIERRE M ALENRAZNBEEIEM LR HLLER, L&
RETAHAZRATRZEEN. FH REZTENESE.

RExETERREK, B2 BReEANH. Fit, E5mANER
FERE— N FIEMAIE 7 EPRE— D2 RN ARER, REERAqueueiEsh AIRN X ZR
% H AN K, wAREFEAQuelext R#TAENMBENANERZ %it. BE
Al MR E AT S,

11.5. Hi&

loggingE IR T — 1N EEZREDREFABIERENEETR%. =i £H, 2FHBI—1
X{4Esys.stderr :



import logging

logging.debug( 'Debugging information')

logging.info('Informational message')
logging.warning('Warning:config file %s not found', 'server.conf')
logging.error('Error occurred')

logging.critical('Critical error -- shutting down')

RFERLL T4 -

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

%ﬁi}\'l‘%z;R—F! {I:un..\*ﬂﬂ1‘\/!%:.»*&5%”##@& U*T/E%E'Lio /\{mﬁllﬂjkiﬁ@?ﬁ'l_}/ﬁ/ud_l\
email, datagrams. sockets% 1%, & % EE| HTTP fR%235. RIEBEEMKIER, FHL Rk
A LA EAEMAR : DEBUG. INFO., WARNING, ERROR#FICRITICAL,

HERAALUEREAE Python KaHEH, LaIllARezit s BRRFEEE—A » T 45iE 0
B

11.6. 595/ H

Python ZH # #{TREEE (M ARSI Rt 175 M+ Bz CULEARFIA) . &
E—1TBIRERE, REXILEIEN.

BNMARXHKREH AEFIERY, BEREHEERFERENR, RECNEKECHA
FifEA. N2, RRRESMNERUE—1TEIH, IRFEECNKARE, weakreffEizig
HTERARXRTEWE— TSI AREYR, UTERZZxIRE, BB M weakref KA i
fRFE S % weakref st R4 —/NOE, BN AEREZENEBNHEESER KMt
xR :



>>> import weakref, gc
>>> class A:
def __init_ (self, value):
self.value = value
def __repr__(self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python34/1ib/weakref.py", line 46, in __getitem__
o = self.data[key]()
KeyError: 'primary'

M.7.5KRITE

RBREBIELEHFERARNBINRLBERTLUFREK, A, EEEHCEETRMENENR
% o

The array module provides an array() object that is like a list that stores only homogeneous
data and stores it more compactly. The following example shows an array of numbers stored
as two byte unsigned binary numbers (typecode "H") rather than the usual 16 bytes per
entry for regular lists of Python int objects:

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> a[1:3]

array('H', [10, 700])

collectionstE 312 7T —PNdeque() 1R, ME— MR, AIEMNEZRMMEHER, HE
ERSEHEIR, XEXRIFEE AR EkISHImESR :



>>> from collections import deque

>>> d = deque(["task1l", "task2", "task3"])
>>> d.append("task4")

>>> print("Handling", d.popleft())
Handling taskil

unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node):
if is_goal(m):
return m
unsearched.append(m)

BRTHRMUEBER 2, ZAERRETHEHEIEFMbisectiEs:hEE »IBHHFFHHIRIEH
0

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> pisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapoE B RFEMNERB A UL A ETEMIIRNE., DN ELERFBERENMIE, X11E
Fiy M RANTTR, BREFAEETREINRFFNLAEEER

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8. T #FF Rz &

decimalf®E iRt —PDecimal BB L AT A+ #dF R 8, AL Z#5FRENEN
floatsza, XNEITFUTERFENER :

M % 5 AREFMEMAR, FERBENT#ERTEL,
EHIREE,

AR EERIEMER, AR

ERERA N AL
Ar&EEtELR5FTHERTN L ARR,



Bign, B E 70% & B 5% MA TR+ #FIZRM - #GHZRER, KA ZSHLM
RERSABREENS:

>>> from decimal import *

>>> round(Decimal('0.70') * Decimal('1.05'), 2)
Decimal('0.74")

>>> round(.70 * 1.05, 2)

0.73

DecimalIZ R4 2R ELEN0, BExMANMBELEMEI4AN, Decimal % UFTEMBEE
B8, XFBRT ZH#HZR BT IEARRREBURRE = £ 4,

FEAI R R4 Decimal o] A AT Z 3 65F mBUTT & s 1THE 2 BAF 4 0K -

>>> Decimal('1.00') % Decimal('.10')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

decimaliZ iR HHEESREMNz & :

>>> getcontext().prec = 36
>>> Decimal(1) / Decimal(7)
Decimal('0.142857142857142857142857142857142857")



12.0EELH?

i AZIZ ARG LR A Python BERE LR T
B, R ZElHEET#EES Python WA ?

AHIZZE Python XHEEN—E D, XEEFH—LEHEXHEH :

1R iz BEF Python 5 B FHRR 2 1%

o Python +rAE & -

R zx AFM, LB THREEFRRT LB, HBMERNTE (2853 NSEX
o 4R Python 4 B2 KRE MR, HAPH I Unix #rf8, IEXHTTP 324, &
REENLEL. RIS STER. %5 CClEF. REHEURBZEECESMER, HE—T
BN ESEFM;LARFIES 429K AT A,

o @I Python 153 RNl RS HAth Python A » % BN ERE A,

o Python iz=%2% : itmithiih T Python B35 58 3L, BB, HREHES
AEHNERIEEIEEFTR,

H %8 Python %R :

e hitp://www.python.org : EEH] Python Web Thm. BE2&{48. XM L Python 48
XU EMNEE, ZMGEEHRESMEELEE, OROH. BATRAM T ; ZIETERIL
FUGR, XEURTFIRAIHBIRAIE,

e hitp://docs.python.org : #R3& 7 8] Python B3,

e http://pypi.python.org : Python &35, LIaiw SUNESE, =M 7 6/EB Python 1=
BMZFRE|, XERRAMHE T, —BRFFEL A5, RETLTEX BFEMRRIA 33X 4%
Hith AT EIE,

e hitp://aspn.activestate.com/ASPN/Python/Cookbook/: X7 Python &% W5 TN %M
KAREl, REMER, URBANEAR, HhLHZ ENABEIKRER —+, ZXPH
Bl Python Cookbook (O'Reilly & Associates, ISBN 0-596-00797-3),

e http://scipy.org : The Scientific Python i B A RIR i+ B IBE R, FMIKELM
KE. BEMN %%, FEXMsolvers. FENE D, St oK B,

Python #8xBY = 22 # 7) # 4R &, RETLL% T EUHT E Acomp.lang.python, SIFE 1% ZEE #r
HF1FKpython-list@python. A 4 A, FE AN EFIREEERN, FEitx FEIEAHH—
HERBSE LS ZH—D. —RAYHE 120 MhF (REEEIFLE), SiFaE (Ao
Z) F R, BT MEMANE SR, ELMZE, —EE24EE L8 (B
FAQ) B95IZR, AIfEhttp://mail.python.org/pipermail/ & B4 5K )21, FAQEETR%
Z2EEANFHE, B4R MR E,


http://www.python.org
http://docs.python.org
http://pypi.python.org
http://aspn.activestate.com/ASPN/Python/Cookbook/
http://scipy.org
http://mail.python.org/pipermail/

13. XEXN#H AN mEM e &

HLhRAR Python g ds X g HMAIRM AT m e &, % {ULFIE Korn shell 1 GNU
Bash shell W EZIMTHEE, X 2FHAGCNU ReadlineE 2o, ©XEHRMupig A, XN E
EeBECHXE, EXBERNTAHREET.

13.1. Tab 4 £F 7 B2 %

T B MR LM DIER2EER B s et B T T L@ Tabsg 8 4 £30EE ; ©5 & FPythoniz A
H&F, HRIEHTELAKRAI LIy fERE, $TFRoFRE AN Mstring.a, B kHFxNX
EE—NZRINE, RERELRNBEMEL HASHEN. FE, MR—1TEHRgetattr()5
FEMMREREANERD, XAENTLEAREE LKL, BANEERNRIB%HHT

FIREFEEMBA » B % F—14% % .python_history®xx#d, £ FREXER fEadsmois

B, 75RiE FRE A LT .


http://tiswww.case.edu/php/chet/readline/rltop.html

4. FRYEHE : FANBR
SERBIE A BRI R RT AL 2 HIE (Zathl) BB I, + ol

0.125

£1/10 + 2/100 + 5/1000 B9z, FEiZ#E/NER

0.001

202+0/4+1/8ME, xAENNNEFHRMNGE, BM—EENX 3, F—NNE+#
FIRFE, BINPRZ#ERTE,

FENE, REE+AFNBETETEAZHFNMITRT. 2RE, —WBERT, RmAH
+ 2 HF REUR B 2 FRF A4 B BOE U Z # 5F R R,

ZNMBETHFBER TREZER, EEOE1/3, IR+ #E/NBLENE :

0.3
FEFEON
0.33

FEFROL—RB

0.333

FF. THRBRESZVUMT, 2RKZTREHBAI 1/3, BRI HhER 1/3,

Ristth, TRIRERZ DU #FIE, BITEBUBRT+#EE 0.1, 1/10 BZ#FIRT
=— D TRIEFBINE,

0.0001100110011001100110011001100110011601160110011.. ..

REMAERBENMLEFETE, REINMRELE, SRERSENGL, FREFEEE
ARSI SHIS3M A 2 F, 209F A 2R, ET1M10xMIER, HZ#GlINEE
3602879701896397/2**55, B FEHEIABEATLETFT1/10E LKA,



BT ETRARNERR, FEEAESRAIZELE, Python RITENHLAZ B9 — 2t HlE
B+ HhEEME. EARZSHNEL, 1R Python E4TH) 0.1 FFa R — st HIREIEA LA,

AN
SRR

>>> 0.1

0.1000000000000000055511151231257827021181583404541015625

ENZUNBRFAREBARZZERYN, Al Python 2 Rn—1& ARE

>>> 1 / 10

RE e FEMFITENMN 2 RE L EZREHIN1/10, EEF#MNERREEEZ 3 Hl/NE,

f5lan, #=0.1. 0.10000000000000001 #1
0.1000000000000000055511151231257827021181583404541015625 #BLA

3602879701896397/2**55 % s Bl 4., I/yFﬁﬁthb‘l':\%Uéﬁ tZMHEELE, ERIFES
Heval(repr(x))==xBIRet, T REFATEERE (1HRER—

MIEMPython 3.1 F 18, Python (ERZH R4 L) BESMXEHF Y rREN—FHF
4 #1h g 7R0.1,

AR, ZRZHFIFRENBAMR : BFRE Python FB— bug, AR IRBIRZHH
bug. MEBIMAEXFREHIREEENEZEHIAX TR (REALEZSHABRTH
EEMBHEEXTIETRE T HER) .

A THHEEFE, RAURBRAFFHRERIEREREEM BB F

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359'

>>> format(math.pi, '.2f"') # give 2 digits after the point
'3.14'

>>> repr(math.pi)

'3.141592653589793"'
NREX, AEERL L, 2—MEi2REEN  REH 2 MEAELNGFANE R,
fBign, BEAR0.1AZEREHEEN1/10, 310 189E MBIt A S RNAEAERY0.3 :

>>> 1+ .1 + .1 == .3

False



24, BESROATREEBE1/1089¥51A M H 0.3 AE B #55E3/1080¥E 4, R round()ERENIR
B ARG EER -

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

2RXERFATEBEREICMEENERE, ound ) ERBAURTEAECRE#1TS
X

A, BHBEREBE L RIMALUM 54— DELR T -
>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

ZHHFREGTEARS X

FREATMLR, 0B F A TE" R ENRTR" — 7 P A AR
FmliEg, BERENE LER %D

ARFESNF R BB %,

KEHER, REHENER, BFELH/IDFRE | Python FR#EH+ BRIz ER
FTEREEYS, KREENSLEBERTERETNHR 2783 o —. HTASHRESxELR
%7, BRMEELOFHLEZIFZRTHHEELE, SDEFREGETRIFTR—THNS AN
%o

2RWEBAFE, STASHEENZREzE, MREHELMTRL I THLEREA

RN+ AF MY, TRIEIRHENRALR, st)BEELEBS$RAT, STEHFHN
FEHIRT LS 15 L F 77 8555 I st format() 7 AR T BART.

T RERATHEIRTHER, Tz REMAdecimaliRy:, Exal+#ElzBEEaRT
FEBERNSEEERN R,

fracionsE X F A A —MERANzE, ExalzFETEEN (RLKR1/3x#HEFA
LIARAiERz) .

NRIRRF RBURFNEREERAE, 1R i2E&— THSciPys B#RM#tHINumerical Python&@#
HEeATFHENLTENS, SFhttp://scipy.org](http://scipy.org).

LIFEMERZENEZ RBBER AR, Python R4t T E T LAFE
fR, float.as_integer ratio()AEU DRI —NFREBIE -

>>> X = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

7yt ZAEHAN, TR AR R EFEXLIEME


http://www.lahey.com/float.htm

>>> x == 3537115888337719 / 1125899906842624
True

floathex()AEU TN #BIRTERY, L HNEEZ T ENF#RIERG

>>> x.hex()
'0x1.921f9f01b866ep+1"

FEIBEY 7N st FIRS A DU A SRR BT B F R 5

>>> x == float.fromhex('0x1.921f9f01b866ep+1')
True

E A ATLAEIRT, PR LLAEARERARPython (5 EH#X) & A SEMmBEEIELU
REXFRA#KANEEES (fliNJavafiC9) R #EiE,

BHA—NERNIEZmath.fsum(EHE, EEMRINLIEFAVBENREK, YHMEaESRE
HARIAEHE, EAREEEHFNHT ., XTAUL LARERE FRAE, UEFE2TER

REIR AR A ERR ¢

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True

14.1. Z#HIRRARE

X — 3 i m 0. UBNRA, FHEIRRERST 2 UIERE e E— MR 2.
Rk fRE2EXRT AZRBE Z#HIRT.

“HFIRTFHEE BHER—Fx, —& (EnLEXRZEH) +#HI/INET st R Z ol
INIERTR, XA 174 Python (8(3& Perl, C, C++, Java. Fortranfl&fthi#%i28) &
B2 B RMREILERBEHRN T #HBNEZRR,

XEAM L ?1/10 0 2/10 FEERA Z st/ EIBIARR. X (2010 £ 7 B) JLEMERHL
ER(E M IEEE-754 Z &L, JLEFMANTEAERE Python BYE mE ARSI IEEE-754"X)
FBEZRE, 754 THEEZREBAE 53 MR, ATl A+ EBNS N 0.1 43 4 =ik
IFH JI2*N FERBN S, Hehy 22— 53 (iiEH, ®NE

1/ 10 ~= 3 / (2**N)



J ~= 2**N / 10

O —T J & 53 fif (>=252{B<253) , ATLA N R {E@E 2 56 :

>>> 2**52 <= 2**56 // 10 < 2**53
True

BN 56 2 N Rt J BH 53 (IFEHM—FI8ERN @G, J TRRNREAZEHISA

>>> (¢, r = divmod(2**56, 10)
>>> r
6

HTFREAT 10 9—¥, REMEUERELEEA :

>>> g+1
7205759403792794

HLLTE 754 WFEE T 1/10 BIRAEIRLLE :

7205759403792794 / 2 ** 56

2 F D BERPRLAIG /N 45 /N -

3602879701896397 / 2 ** 55

FEBBATFRMELEEA, ZEHZBERKRTF 110 IRBMIEERLEA, BHEEHaERAN
T 110, BEEMER T CETAEEFEHER 1/10!

AL ENIMNESE"ER"/10 : ©EIIMNE LEL BRI, 754 WEETAIU#E
MREREET :

>>> 0.1 * 2 ** 55
3602879701896397.0

WRF AV X /INEFRLL 10**55, AT AR BIHES5M I+ # HI 5804 -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625



it FERE T EVNANBBRHRESET ot HE
0.1000000000000000055511151231257827021181583404541015625, # %525 (8iEIH
RARIPython) RIBLREATNTAERHEE, MARE 2RI+ 354 -

>>> format(0.1, '.17f')
'0.10000000000000001 '

fractions # decimal B EExE+ER G % -

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1).as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal('0.1000000000000000055511151231257827021181583404541015625")

>>> format(Decimal.from_float(0.1), '.17")
'0.10000000000000001 "
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