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CHAPTER 1

Python & I [a] &t

1.1 —RER

1.1.1 {+4=2 Python?

Python 2 —Ffi ey, 2B, WX RMEEES . BES TSR, B%. i8R, 52 SEHR
FRIPA GRS AR AN E IR LR 2 Fhignfva =, Bl AR ek X 4 #2455 . Python
G TR RIS TEE . B A T Z RS AR R ZME O RS0, I HEER C 5
C++ KT . B AEFRE s 0N AP BIES . )5, Python B 5 THHE: E
T DAFEALFE Linux Fl macOS ¥E N 422 Unix Z8# DL & Windows _Fiz47.

REZ N, §/tA A wtorial-index, Python i F4i7 i 4241t 1"27>] Python fHAL AT B0RE K BH T
T

1.1.2 ft 4= Python REEES 7

Python #{: 544 (Python Software Foundation, f&jfKk PSF) 22— is7faEZ M4, EH14 Python
2.1 JePA A HRASH AL . PSE ()i dir @ #fEi#E 5 Python ZRfEiE 5 A XMW FFIEEAR , Ff4E) Python [
PSF ) £ 71 2 https://www.python.org/psf/,

[;]: PSF $2 (45 Bi7E 6 [ 2 S By o ASRARTE ST Python I ELUSGE EXFVRIRA AR, ATDAE L PSF 4 1y i
TR

1.1.3 fEf Python Z2EFERA PR ?

PRATPMERL IR, R BROR BB BRI FAEAREET Python [ fi SCRH B/ BUBLAR L o A2 RAR 3
SRS, RT PAKF Python FIFRyML AU, PATRRSEL — R EE (RMERA&d BN HE
Python (I, B ARAMER L T Python 177 fite 245K, FRATIIAA BLERHNIA Xt Python Fy Rl
P

T2 PSE VEnl it DA 2E— 2P BUERA DA S T 1) 5 B8 SOAS AL A B

Python P B R EM IR, TERLES O FEPAF AV I . WS b R TR
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1.1.4 gli& Python MR#MEBZEMT 4 ?

PAF 2 KGR —0) 3% %2, i Guido van Rossum 748 \ {5

FAE CWI 1y ABC #fi |INAELBMRALE S AR T FE 4R, a5 s i
AR, BT REA RE S BOTIANR . X 2172 Python FRPEREBAIRIE, 450 T 45
BERAGUEA AR A S AR w2 B S  (RIRTE Python H ELAR) SEBLA W 5E & A o

X ABC iEF A 248, (HRIRBAREREMIF2 Rt EA T EdY R ABC iES
(B ERYEH) RRANR AT Lhr L= v i B R e k8 —. il —
LEffi il Modula-2+ 2855, I 545 Modula-3 (it E #-4 722, @R T Modula-3 #4245
Modula-3 J& Python H S AL IF FTEEANE X, DA S H A — S8 5 4 A B R

ik B e CWI ) Amoeba 7311 sUIRAE R GERRTT TAE. M FATHEA MRS C FE/7 el
Bash A B4 (07 SORIAT RGUEHE, A7) Amoeba A& H S RGN D, H HICIETr
i HbiE L Bash HeijF) . FAE Amoeba HAb BRI 211 22 36 TR TR A LT TR 1) 57t 36 AL BEAE S R 1
HRRE Y P A

FA I, KArEA ABC sURTEIAIN SLRETT M Amoeba ZAGEYA HI BB A TE SR nl R 50K . 3
HIREI S —FF Amoeba L JRINTEF R BTN, ProAIiokE s — A £l R I

o

H o

1E 1989 AERYE IR, T LIt ARE seat, IR o TRl F o FEH TR —
AEEL, EIRFANIR T TR AR AOX 197, {2 Python 7E Amoeba i H H i) i Ji] 445
TARKBIIS, ok A FFRSHETRAS AN T V2 R R o .

B 1991 4F 2 H, fad—4FEZ2 0k, RERH &7 E] USENET. 2 J5 15 gt vl PAZE
Misc/HISTORY X/HIEET .

1.1.5 Python E&#ft4 ?

Python & —Fi 2PN 2 @A TET . T TR Z AR 1 2RA A

The language comes with a large standard library that covers areas such as string processing (regular expressions,
Unicode, calculating differences between files), internet protocols (HTTP, FTP, SMTP, XML-RPC, POP, IMAP),
software engineering (unit testing, logging, profiling, parsing Python code), and operating system interfaces (system
calls, filesystems, TCP/IP sockets). Look at the table of contents for library-index to get an idea of what’s available.
A wide variety of third-party extensions are also available. Consult the Python Package Index to find packages of
interest to you.

1.1.6 Python IR AHIwSHXREHR ?

Python versions are numbered ”A.B.C” or "A.B”:
* A is the major version number -- it is only incremented for really major changes in the language.
* B is the minor version number -- it is incremented for less earth-shattering changes.
¢ (is the micro version number -- it is incremented for each bugfix release.

See PEP 6 for more information about bugfix releases.

RATHATH: AEER & MBS IE R A . 7T R R MAT Rt e, I8 LM —RA MR, BENIPA
alpha (a), beta (b) 5 release candidate (rc) Je#r7n . H A alpha fi2 R AR, B0 RRERL

FE 5 FEPIAS alpha A&7 UCAS[E) B0 11 A 038 AN A0 . T beta WU AR e, BEaRBEBAWED, H
AT REHG B4R, release candidate it 2 CREFR SRS A S PRI T0E, BRAEA ERMEIFHEEIE.

Alpha, beta and release candidate versions have an additional suffix:
* The suffix for an alpha version is "aN” for some small number N.
¢ The suffix for a beta version is "bN” for some small number N.

¢ The suffix for a release candidate version is "rcN” for some small number N.
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In other words, all versions labeled 2.0aN precede the versions labeled 2.0bN, which precede versions labeled 2.0rcN,
and those precede 2.0.

WIRTTREREIHA 4+ JFHMBUAS, fln “2.2+47, XFRKRKAMA, HiEET CPython FF &L
PERIHE . FESRPREAEH, M A INRA R R A, REARAS @R T A NS, 808 “a0”
WA, Bl “2.4a07

HiEZ 5 sys.version, sys.hexversion DA sys.version_info B 3CHY.

1.1.7 HE RN 3RE—{# Python [ERIBAYEIZA ?
Y Python & 17 iR RS ELBE AN python.org FRER, T 7% 01454 M hitps://www.python.org/downloads/.
T & BOEAR RS ] DAYE https:/github.com/python/cpython/ FRE .

RAT IR e — VA gzip FEAERY tar S, A3 52 B4 C EAURS . Sphinx A%5XHSCR . Python 4
B, R BIRR R LA B2 I 2 B . RIS RS i AE R 2 4L UNIX 266 E R A st

THZ Y Python JFAF AR HIIMIL LRI T A RRBEA U AT iR E 2 fH R

1.1.8 M IN{FFKER Python #3045 7

Y i) Python £8 58 AR (AR T SCRY P AE https://docs.python.org/3/ % . tAJHE https://docs.python.org/3/
download.html $H PDF. 4fi SCAPA S a] 09 HTML A

The documentation is written in reStructuredText and processed by the Sphinx documentation tool. The reStruc-
turedText source for the documentation is part of the Python source distribution.

1.1.9 HZRMNKEMIRE. WER Python B3IE ?

AV Z TR EAE AN S . ARTESCR P L&A tutorial-index .,
HZ B TR DAREUET RS Python iR b2~ H IfH R, BLIRBAREIE .

1.1.10 EEH T334 Python pyEA=BRF ISR 7

A B4 comp. lang. python Fl—ANHR{FF 3% python-list. ] ZHANTHE 51 22 A5 ML FL@ AY——
UNSRAR AT DA B S8 I AN 0 FEIT BRI 512, comp. 1ang. python BYRERAK, RASWBIEATH T
4 it . Usenet {8 FH 5 30 5 SR AL PR K YT B

A SN KA )19 2345 ] PATE comp.lang.python.announce Hi#1F] , 0@~ A A FR A IR I L A1 3%
BRAOWEN LA LA K. FTLATE Python A5 HRPFFIE SURIZEFTIT Y.

A e HoAt R4 FE R8T I 2H 00 55 2245 5 0T DATE https://www.python.org/community/lists/ %% .

1.1.11 FHM0IIRER Python B9 AFF A ARA ?

B PAM https://www.python.org/downloads/ " 2%, alpha Fl beta & 7 it . BTG & 7 i 4HE comp.lang.python F1
comp.lang.python.announce [ 20 PA & Python 3= T https://www.python.org/ F#F7/A 45 FH-&H#EiX 3| RSS
TR .

PRiE ] LA L Git 17517 Python HYFT &ML 215 Python JF 2 H 45/ T AHEH .

1.1. — =8 3
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1.1.12 FMonfas Python 23R EFIFNT ?

To report a bug or submit a patch, use the issue tracker at https://github.com/python/cpython/issues.

4 % Python JF A FREHHE ZH )R, #HZ 5 Python JFA# i

1.1.13 EER/EAAF AR Python HXXETUMKRSESIA ?

] BeVE RS2 SOk B i 7 = 25 | FARE R Python AH 5
5% —f&A 5% Python [ SCES T 1991 4%, BfEHANAEC EMHY 1T,
Guido van Rossum 5 Jelke de Boer, ” {#i [f] Python #RfiE 5 22 B2 HI KSR AR 5487, CWI =

Til, 55 4 45, 55 4 301 (1991 4F 12 1), BTABSUPREP, 45 283--303 W
1.1.14 ZEHRHE Python #HREIHFE 7

=, MHXBERLE, A ELZHIRF ATT. ViR python.org Y wiki T https://wiki.python.org/moin/
PythonBooks 3RE—1/3E B .

PRt n] PAEI 48 K AE 26 43 15 2 K "Python” - i 1§ 451 % Monty Python (5| il =3t 7] DA ## 2"Python”
Ji”language”.

1.1.15 www.python.org B{#{iFitt 5} LW b ?

The Python project’s infrastructure is located all over the world and is managed by the Python Infrastructure Team.
Details here.

1.1.16 Afa&{ Kk Python?

16 T-40'5 Python SEIL I, Guido van Rossum [ B 4 [58] 352 T Wt B “Monty Python (1) &4 714k [4]”
JlAS, X JE—HE 1970 AR 4R ) BBC #2515 4. Van Rossum S5 S £ — A% . i
R AR AT, TR R XA B F 44 oA Python,

1.1.17 FMEIR"Monty Python B KT ¥HE" 15 ?

A, fEES2ET 2GR 0

1.2 st 5ichly Python

1.2.1 Python §Z1%E ?

EERRE. H 1991 4EE KRR 6 3] 18 N H & H AR e KA, XFIRESHE KRB Fisi. M 3.9
4G, Python YF<x R 12 4> H e —ANFg 32 L (PEP 602).

FERFEWSHEB IHBAR “HEIEIE" LA, A LR E e 2B L3RIt WEHEIE &

L EAE U IE AR, (7 2891 0 LA A O T 2 0 ARl —

The latest stable releases can always be found on the Python download page. There are two production-ready versions
of Python: 2.x and 3.x. The recommended version is 3.x, which is supported by most widely used libraries. Although
2.x is still widely used, it is not maintained anymore.
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https://github.com/python/cpython/issues
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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1.22 %/ ATE{#EH Python ?

R BOZEOAT T3, ABARMESRAS— ORI R 7

Python A DA N4k, LI AAAERS A, WANEW AT AL A F M i3, 7F HE& T2
Linux AT, T B8RS R ICA e v B .

comp.lang.python [ Z1AEHEER, {HAZETA Python I FHRSAERIHAL LN, V2 NEEA ST EH
i

1.2.3 APLEZRMTEZR Python FFA&H) ?

15 [ https://www.python.org/about/success 2 & i il 7 Python fy3i H 713, 5% ;¥ Python 21 ) H
AL BN DAE B2 AN [ 22 Bl A 2L iU ok -

High-profile Python projects include the Mailman mailing list manager and the Zope application server. Several Linux
distributions, most notably Red Hat, have written part or all of their installer and system administration software in
Python. Companies that use Python internally include Google, Yahoo, and Lucasfilm Ltd.

1.2.4 FERRTTLIHF Python BHHAFER ?

See https://peps.python.org/ for the Python Enhancement Proposals (PEPs). PEPs are design documents describing
a suggested new feature for Python, providing a concise technical specification and a rationale. Look for a PEP titled
“Python X.Y Release Schedule”, where X.Y is a version that hasn’t been publicly released yet.

AR I & SFE python-dev HEPFSIZE HibfTitie .

1.2.5 i3 Python MARHKETHENR LS 7

EHRVOZAGE . i EEATAER Python f{URHEMATT, TBE, AT %1 = i) R A A & A
BAFEF A — T R AE LA N2 o USR] AR — AR e, B AT IR A 7 2
A SO AL 55 AN KR T R Python 3%, FATAA BL B A THE—Bia] 442 % AL

IR AR, W% BE e sCi T Az . PEP 5 ik 15 A 1] J5 AN e 0 S e T 5 0
AR, DU AT H P T4

1.2.6 Python Z—HMMEENFERIFHESD ?

PaliiR

MR, SR AT = Bl AN Pascal, C 5l C++ AR Java IR — T ARTFIRT | S E AT
HILBMIE o {HDA Python VRS 55— M ARTE = I 724 I X2 L nTBERCA A . Python HAT AR faf BRAT— 2L
TR R AR , T HL A B SR, (EARAE AT 18 T O] Python ] DALE2A: 4 T T BB 4t
REBCAE, BIANT R i SRR A BT . B Python, WTRABRGE )2 A 2 EAME S G AN 06 36 5 13 R 45
AT A AT REAE S — R ELRUT ARl ) B E R 5

X2 B e fild e i) 27 R ok U, SR AUE H S BUER S B R XS A R AU AR 1Y
WONZIRME, IR EEARIBEE . A EREZBOT IS, R, ot — S D oF R
B BIRMIOERA, A —FES A S R R E R, (HIX A il B2 A R — I
e PR EAHEA TR T Y R

AT VF 22 HADTT TR 45 1 675 Python BUNARGFIIATTIE S . & Java —FE, Python #iI47 — >R B TR E
i, PR n] DATESRAR AR M TR RO B Bot 454 R B — 28 XM BRI H o iRl A (SR v pa )
BRI F AR o AR, A T DATE A ) SR BE R AR G TR I T A BRI R, AT 2K
PR 2 B ARTE A RE a2k T AU B AOMES . TR PyGame SXRERISHE =I5 B F HEAT
BT R A 1 e fh T

Python A AFRE s 61 27 2 REAS FE G AR TR F R . M AT T RATE—S 1 10 g AR Py DR A 1 ] 1)
—AMRRESHEATE . AR ITAICARSI A ML T R, AT DAL

1.2. IPscit5Ridapd Python 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman/listinfo/python-dev/
https://peps.python.org/pep-0005/
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>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains__ ', '_ _delattr_ ', '_ delitem__ ',
' dir_ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmul_ ', '__init_ ', '__iter_ ', '_le_ ', '_len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '__reduce_ ', '_ reduce_ex__',

' _repr__ ', '__reversed__', '_rmul__', '__setattr__', '__setitem__',
' _sizeof_ ', '__str__', '__subclasshook__', 'append', 'clear',

'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',

'reverse', 'sort']

>>> [d for d in dir(L) if '_ ' not in d]

['append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']

>>> help (L.append)
Help on built-in function append:

append (...)
L.append (object) -> None —-- append object to end

>>> L.append (1)
>>> L,

[1]

I AR 2 R SRR NS SO B e RE A BB E AT B il

There are also good IDEs for Python. IDLE is a cross-platform IDE for Python that is written in Python using
Tkinter. Emacs users will be happy to know that there is a very good Python mode for Emacs. All of these pro-
gramming environments provide syntax highlighting, auto-indenting, and access to the interactive interpreter while
coding. Consult the Python wiki for a full list of Python editing environments.

WERAFARZEE Python FEFF HAYEEN, RT RESA M edu-sig HR1H514%.
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

2.1 —fRia)RR

2.1.1 Python HFEFRUHHHR. AL AR EUEENIRBREREE ?

Ao
PAR /M4 T — L& Python HYTEIAAS , N EREL breakpoint () RIFTYIAIX LY g .

pdb R — AN AR5 H 35 ] 6 45X Python #1145 . ‘& 245 4fE Python W) —&R%, I H B FET
52 F . AR AT PAE A pdb ARASVE AAEBISR R SR H 2 AT A .

Y MARE Python K47t Ff iy 4144 IDLE 22 H3CFREE (38 % LT Tools/scripts/idle) H L& —A~ &AL
AT o

PythonWin ;&—# Python IDE, HH 4l T —/NET pdb () GUI #i{#% . PythonWin [ 2% £ A T i
FHe, R TS Z i8R, BanERdE PythonWin #2745, PythonWin J& pywin32 3 H ) 2H il
4, 2 ActivePython %47 R A ZH BGER AT -

Eric is an IDE built on PyQt and the Scintilla editing component.
trepan3k J&— M) gdb AL -
Visual Studio Code R34 T Y8l TE 1Y IDE, HHem T RUA SR .
AVFZ 1L Python IDE #3551 IEAL TR g . (45:
* Wing IDE
* Komodo IDE
e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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21.2 EERERDIKFALRITHSHMHIR?

A
Pylint and Pyflakes do basic checking that will help you catch bugs sooner.

HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

QSRS RIS AR Y, DA AL e 2% Python RIAT R ANIZATE , WIANFS 22K Python 4
B C AU . AVWE THAT DML I (R, FRX Leiise 5 Python —JE il A2y il 40 7E— kR K
FRASAT AT SO

— MR freeze TH, BPA Tools/freeze HITEALATE Python JEARALGH . B4 Python f)
W CIEFHIEEL; A CIES gwidas n DARHRAY T U AR —ASHRE R, ARG S5FRIER)
Python L EHz .

) TAR BB EARS , SREOP RS R import #47), FFAERRIE Python BRARFIRS H 3% (T
WEBIR) KFaX s, A5, XL Python IR C ALY (WTPARI marshal BB
BRI SR RS ) , FF B — A SRR E SO, SO DU & R PP 5B 21 G A A
e, S C AU 5 Python fRRERRAYHAVR MRS, T4~ A 2 A R 2B IS0,
Hfig5 Python JHIAUAD 5 A A o

AL TT A TR B A A ] S A GUT Y W] AT S0
e Nuitka (I5FH)
* Pylnstaller (Cross-platform)
e PyOxidizer (#5F4)
o cx_Freeze (5FH)

* py2app (X[ macOS)
* py2exe (Windows only)

2.1.4 REH Python GEiBHRAEN NS 7
iy BRUEPERHOIT SR A 4 KAIESR T PEP 8 Z ot

22 FERLAE

2.2.1 ZTEHAFE, Htair4£HI UnboundLocalError ?

PR A TE B BN AL TSI T — 2R RAE TR A, B I 3 TAER AU 4 i UnboundLocalError %, X 1]
e A R NI

PAT ARG :

>>> x = 10

>>> def bar():
print (x)

>>> bar ()

10

I TAE, ERPAT U
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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>>> x = 10

>>> def fool():
print (x)
x += 1

£:1531]—~ UnboundLocalError :

>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

JE PSR, 2O e B A B EA TR I, %28 BRE R A SR A B S i As e, 5 = AR
kb R 4 AR . T foo IR — AR x L T ASHHE, HiESSIF AN R R, I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A i A S5 1) -

>>> x = 10

>>> def foobar():
global x
print (x)

Ce. x += 1

>>> foobar ()

10

IS B FAEA A, HSLDA BB SO ISR AL B, N TR — R, XEFER
AT

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11

2.2.2 Python H)ERMEENLF[ETER/ WL ?

ALY L1 10 Python A8 RSB0 A RS it ANSAEBRBOM AT LA AS WG, IURR-TEI
PR B, 7B S A

BV A NTF, A H B 2RSS . —J7H, B2 R 825K global AIPART IEE
SMRIVE IR A . o5 —T7 T, WERPrA 2 m5 | HEREN b global | JIRALAMERS ] 1 global T o JF4,
B YO ALK R T AR LRI TSI, BRI AR A i XA ELATAIR global FHH
T ER R A R -
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2.23 Bt AEEAPELHBHE R lambda #BREHARNER 7
{Be 881 for ARERSA 5 SULABUE4 5719 lambda (B2 3538 o K0t — )

>>> squares = []
>>> for x in range(5):
squares.append (lambda: x**2)

PAESASE] A5 5 4 lambda pRELH S, XEERRBCRATR x* 2. KESIFIE, XSS
SRR 0L 1. 4, 916, SR, EHARMS LI, MAIESRN 16

>>> squares|[2] ()
16
>>> squares[4] ()
16

R x A2 lambda pREA N ERAZ B, T2 SCTANERVE Sk P i, F B x @AE3 ) lambda {7517

(1A AEE ST PERREESRIN x B{ELR 4, FrARCIITA A s B R[] 4++2 , Bl 16 . 1
IS x O lambda FUZE A, A AT DB — .
>>> x = 8

>>> squares[2] ()
64

N TG R BRI, T EAFEARAFAE lambda JRRAS R, DABHORHOBIT 425 x HO(E:

>>> squares = []
>>> for x in range (5):
squares.append (lambda n=x: n**2)

PAE n=x B /1) lambda A8 n, HAEE X lambda WIS, FEHCSRER Y H I AL x
{EAHIA o SXTEREE n MY(EAESS | 4> lambda "2y 0, #E2 2 4> lambda "o 1, FE55 3 Mol 2, HKIER
flE. PICBIAESRE lambda #8 23R o] IE A 4524 -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, AR AJE lambda JrRFA Y, HHLT) RO [ RRE

224 INfTERRHFLBHERE?

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
?%%ﬁﬁﬂ*%Aﬁumgﬁﬂ;%Eﬁﬁﬂ%ﬂ%%éﬁ@%@ﬁToﬁﬁ%?ﬁﬂﬂﬁ—@i%,
JIt ASHAS RN G B MO AA AT AR S BSCRF AR BT 5 15 AR BE. o

config.py:

x = 0 # Default value of the 'x' configuration setting
mod.py:

import config

config.x = 1

main.py:

import config
import mod
print (config.x)

10 Chapter 2. %52 I io]’%
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TR, TR, R R 2 S B A B SR B

225 SAERE "REXEKR" B4

WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
PR XELASE Linter K4 2k .

TS SCPERY B S AR . AR CR P R IR — H TR T, A5 SRR A SR e R ]k
R IR, BT A MR R X R 5, BT AL DB B 354 i 25 1)

FE G ABLH R — P i -
1. WpfEERS——Lbln: sys . os. getopt . re %%,
2. BE=J7 R (23T Python site-packages H s H A NZS) — 4l mx.DateTime. ZODB. PIL.Image
&,
3. locally developed modules
R T REGRAEIA TG A, A7 R SRR AT AR A SRR P97, Gordon McMillan )15
e

LA ERHER R ] “import <module>” ) AJEXIS, JEHAF A EA FERY . (HAR 2 4

FEHAE A 1AM R — 4% (Pfrom module import name”) Ff FL5 A AL TA0 RS fi 55 T

B, BRI R MRS ARIE AT, X2 1 AMRERIE T T 3 A

2 MEGRIE .
AR A E— DR 205 2 AR, X PR ATE RS A R BN BRI AT . 2436 ) B S AR
& 1R E A IRt 5 2 MRBU R A T AT .
WERFELERIHUR - EAH KR, ATREIEH ZHE R AR M R R . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH AU h 2 A IER AR, 02— RO B %
HA R TR S AN, s b B DRI IS T, A B S AR AR A0E LN AR
S . AR P AT, R AR R MR, ABAXFARTCIHA M . AR A
PAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HOR #EA T LR 5 s R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

2.2.6 At AMRZEISHERIAME ?

WA PR R X 2 Bug. A LA BREC

def foo (mydict={}): # Danger: shared reference to one dict for all calls
. compute something ...
mydict [key] = value
return mydict

i U LR B, mydice BRI 5 R nydict W B SPAEERI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABMERTERT AR . (HEESOF . BRINE L SoA iR H0E SUR A —
B MDA, gt O b IR, U R D G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY FAFER . JCALN None Z 38, i i AR G A9 B 2l
NIATRES IR, BIAN-Fi. FURAISE B4

Rtk AT G VEBRIAMEE — Pl R AR RM0E . 110 OR ) None fEBRINEL, RIS HE B RG
HSHRAN None JRRTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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TR 45

def foo (mydict=None) :
if mydict is None:
mydict = {} # create a new dict for local namespace

SRHBINERFHEA N SR A WA KBTS R & URRES, A —Fhi U5 X 2 AR R
B R SBRSE R AR, IFAERFER ER O R IR M AR (. XA RN “memoize”,
LR HT AR R -

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...

_cache[ (argl, arg2)] = result # Store result in the cache
return result

WA PAR IS BERNEARSE, 2 RN &R 7 A XHORTA Ak

2.2.7 IR EAIESHEXEFS UM —TRBEER S — TR ?

THHH B ES BNR AFRIPRRAF > F1 <+ R4S S GRS ITAE SN AL B LS R MR 5 i 7
2. SRIGERAT A+ R+ TR HCAt e RN 2 A 2 s 2

def f(x, *args, **kwargs):
kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 &M EZEFH LXK ?

Parameters are defined by the names that appear in a function definition, whereas arguments are the values actually
passed to a function when calling it. Parameters define what kind of arguments a function can accept. For example,
given the function definition:

def func(foo, bar=None, **kwargs):
pass

foo . bar fl kwargs J& func WS . AATEREA func B, Fl40:

func (42, bar=314, extra=somevar)

42 ., 314 fl somevar NJE5L2,

12 Chapter 2. %52 I io]’%
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229 At aBHIIRY LLEHIIFTRX ?
WRRE BT

>>> x [

X

>>> y.append(10)
>>> y

[10]

>>> x

[10]

>>> vy

SR SRR, e y I —TCE, x A,
PR

D) AR BRI R — 48R, Ty = x HFASBIEI R EIA—Ii R a0 T EA b
y, AR x FHRRIE X5 ERERE AR PIRNR, < My 2N ERG .

2) FFRJE T mutable 3%, XEMETHNEZ ] MBS .

M append O ZJ5, WX RIYANAER (1 20 (101, dF x My XWAZREGIH 75,
PR AR R — D AR T I B AR 2 B S B9(E 12070,

URAEIRET x B Gfell— A AR R -

>>> 5 # ints are immutable

>>> X

>>> x + 1 # 5 can't be mutated, we are creating a new object here

HKoOX X

>>>
6
>>> y
5

A LI % Al y SEATIAHEE T o BN BEECR immutable %45, TEHUT x = x + 1 B, FHABUEEOT
%5, b mESE T NN (BT 6 ) IFHHIRA < (W ERAE T < Frg i
W5 ) . TEMRMETERUG, WA TSRS CBEREONS: 6 F1 5 ) FIASIHE M PN 2E & (x IEFS 1 6
i v J39R351] 5 ).
e (B4 y.append (10) fil y.sort () ) SHEIBBUURNSR, & RIS —saE (5
Wy =y + [10] fl sorted(y) ) MEBIHEHXS . EHFLE Python i (DAKFTHAARERE), BB
XTSRRIk 0] None |, PABEEGIRIE X PR [ B0 . ISR IR T v . sort () IF
WEIR ] y A FEIA, WZER R4 )R None , X REEBELLAR TS| K — KBS Wi H iR
IS IBAFAE—HME, RN A B AT R 3B B & R AR T - RIS RRELE B4 . i,
+= BN, EASBHOTHSES (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
FEIREER S LAY a_1ist, Ij some_tuple += (1, 2, 3) fl some_int += 1 NSAIEFHIXNTE).
WmiE:
o XF—ATAXG (List | dict . set 44, WRARITFESCEE MR TR, FrE3IHE
AR SR 2 S it el sl 1 0
o MWTF—AARUAERS: (str . int | tuple &%), A5 HERARHISS BAFEME, (HATGHN
A5 HAB B EFR IR [0 — AN H AT 4R

WNERTE A AL R AR [ — R, WTAMA is BTSN ERE 14 O
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2210 RS HFAHHSHHERLY (RRSIAERA) ?

THICAE, Python FRHYSES R AL 1800, b TIRME R B TXIRATIA, B AR 75 IR il 7
SR IATEAENS AT WIS R 972 @l AR LRI 2K, 0] ARG 21 B i 1 A%

Ao
1) R El—A~ edl:

>>> def funcl(a, b):
a = 'new-value'
b=Db+ 1
return a, b

# a and b are local names
# assigned to new objects
# return new values

>>> x, y = 'old-value', 99
>>> funcl (x, V)

("new-value', 100)

XZENZ i WA R TR T
2) )R s, IARKIELENITR, AHEGHE .
3) feid—Amrds (T JEUms s ) X4

>>> def func2(a):
al[0] =
all] =

'a' references a mutable 1ist

# changes a shared object

'new-value' #
all1] + 1

>>> args = ['old-value',
>>> func2 (args)
>>> args

99]

['new-value', 100]

4) e AN AR G 7 b

>>> def func3(args):

args['a']l] = 'new-value' # args 1is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place

>>> args = {'a': 'old-value', 'b': 99}

>>> func3(args)

>>> args

{'a': "mew-value', 'b': 100}

5) BUEHEAE I RSB ok -

>>> class Namespace:

def _ _init__ (self, /, **args):

for key, value in
setattr(self,

>>> def func4 (args):
args.a = 'new-value'
args.b = args.b + 1
>>> args = Namespace (a='old-value',
>>> func4 (args)
>>> vars (args)
{'a': "mew-value', 'b': 100}

args.items () :
key, value)

# args is a mutable Namespace
# change object in-place

b=99)

BOA 28l 2T R X 25k
R AR T — L 2 SRR AL

14
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2.2.11 {F7E Python pEIEFK &L ?

ﬁﬂﬁﬂ‘iﬁ% REMEHE. "R S . BEFEE X linear (a, b)
FIRREL £ (x) o RAHREERESRN T ZUT:

def linear(a, b):

def result (x):
return a * x + b

return result

, R EERZ— M axx+D

LR TR R -

class linear:

def _ init_ (self, a, b):
self.a, self.b = a, b

def _ call_ (self, x):
return self.a * x + self.b

R X PRI ZEm

taxes = linear (0.3, 2)

AR F|— AT S, AT taxes (10e6) == 0.3 * 10e6 + 2,

IV RIG D S Bst, it s RS HAR Y U I A ERHER 2
Rl YRR I A (KFEH])

class exponential (linear):

e, [Al— A x4

# _ _init__ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)

MR AN Z AT s PRSI T B4

class counter:

value = 0

def set (self, x):
self.value = x

def up(self):
self.value = self.value + 1

def down (self):

self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set

PAL inc () . dec() Ml reset () MZRBL, WMFEILZT F—it B4,
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2.2.12 y{aTE %) Python Y15 ?

—MEOL T, M copy.copy () B copy.deepcopy () EABFLAT o HARITAXIGASCFE S, H
ZROETVAIY o

HFEERFgn] DA R E A7 R A T o BN R G it T copy () Trik:

’newdict = olddict.copy ()

FPA T DAY Bt AT A A

’new_l = 1[:]

2.2.13 TR BIM RS ES B M ?

B x 22— A SCRISEHI, dir (x) KRR R 2RI E, Hh s 7 SLpliiE
PR 38 LR JT IR 1

2.2.14 Wfa AR EIRERR S B HR 7

— I R TOVE LI, A RIF AR 4 PR RIE AR BT SR 4B A 44 R g B R AME L
def il class ifFAFEFEANLL, JUREHM TR R HAIPA T AU :

>>> class A:

pass
>>> B = A
>>> a = B()
>>> b = a

>>> print (b)
<__main__.A object at 0x16D07CC>
>>> print (a)
<__main__.A object at 0x16D07CC>

LA Y, BRI A FR: BEEE Tﬁﬁ/\%ﬂﬁl_ai@ﬁ B AR, 2 AE
f?g*@ﬁ%ﬁuiy 7e2E A WL, (BTCIRULH SEBI ZFR 2 a ifad b, X A4 R R 21 [ —
LT

RIS — BB w2k e FEAMER AR, R R IURE ST RO, BRARER & 2
HNHEET

1. comp.lang.python #1, Fredrik Lundh 7 [a] Z AR T REIN 4 2825 i — DA LER S L -

RORBEER T THHIR R 25 —R: i (M5) HEASURERAT, ERAEA
ESFEEB;‘H4+2\7}5}?W\ﬂﬁ~ﬁ%?ﬁ%I‘D]#J‘E%Fﬁﬁ akRE (g 23m), XA AR
m% Xig% ......

------ e ELUR S BIUE A RS 4 TR 475, R
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2215 ESEHEHFHREREHA ?

125 A2 Python [IiS4F . W& A HBIF

>>> "all in "b", "all
(False, 'a')

MRS AR, A RRIEXZ MR, N BB iR T

(nan in llbll), ngn

AN -

"a" o in ("b", nau)

T A FBEERAE (=« += %) TR, AFRREEREEARE, TR b i
SR

2.2.16 BEREEFNT CEE"?" ZHIEEMAFHIRA 7
Ao HEEIT:

[on_true] if [expression] else [on_false]

x, y = 50, 25
small = x if x < y else y

1 Python 2.5 5| A AR A, Sl B HMER 2 0T 2 s AT

[expression] and [on_true] or [on_false]

SRIMXFPHEIE AR, B2 on_true AFR/RIE “IR” B, g55RFa . oA eide kM ... if
else ... NI,

2217 2&ELIA Python ZEiL NIREHRITER?

Yes. Usually this is done by nesting 1ambda within 1ambda. See the following three examples, slightly adapted
from UIf Bartelt:

from functools import reduce

# Primes < 1000
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))),1),range(2,1000)))))

# First 10 Fibonaccl numbers
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£f), range(10))))

# Mandelbrot set

print ( (lambda Ru,Ro, Iu,Io,IM,Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iut+ty* (Io-Iu)/Sy), range (Sy
y))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \_ /0 /| / |__ lines on screen

# v \% / / columns on screen

QS
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(£ L£50)

# / / / maximum of "iterations"

S

/ / range on y axis
# / range on x axis

HAEAER 2K, B4R

2.2.18 mﬁﬁé §IJ§:FE’]$‘I'*I (/) ?Eﬁ' %u..\-

A slash in the argument list of a function denotes that the parameters prior to it are positional-only. Positional-only
parameters are the ones without an externally usable name. Upon calling a function that accepts positional-only
parameters, arguments are mapped to parameters based solely on their position. For example, divmod () is a
function that accepts positional-only parameters. Its documentation looks like this:

>>> help (divmod)
Help on built-in function divmod in module builtins:

divmod(x, vy, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

ZHREFIFFLUL, PINESER MR EES . HIt, HEEFESEHM divmod () K51k
%j*lf:

>>> divmod (x=3, y=4)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: divmod() takes no keyword arguments

2.3 WFHFFER

2.3.1 n{a4G 7Rt HlF0 /St HIEE S 7

Tt AR, AR IR I | — AR A A NS B ST 0” A B, R
7 B ABERIGT107 (HHERI 8), By

>>> a = 0010
>>> a
8

TR BCAR . R SR T I E— R A NG SR BRI
FHRA LR EE/NG . HUNTE Python fFRERS i A -

>>> a = 0Oxab
>>> a
165
>>> b
>>> Db
178

0XB2
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2.3.2 Hit4 -22//10 &35RE -3 ?

REFRNTIEL % J RS 5 8 AR, AT S U87

i==(1// 3 3+ {1%3

2 BERR A AR 8] 1) OB IEER . C il 5 AR ZOR R — 2, TRMIFSRMEEN 1 // 31
SURMHRELL L ¢ WIS 1 2.

X 1% 3R 3 A TUEM S B AER W 3 M IEEMTR SRR 2, F B3R EAE
Aok 1% 3 SR >= 0 KHCE AL, AR IAERS (] 10 I, 824 200 /INEFH R J LIS ?
-190 % 12 == 2 @HMALRY; -190 % 12 == -10 N2 SFECIMIH .

2.3.3 Finfgix${ int FEEMMA = SyntaxError ?
R PAIER &M int R EN:, SMIRE R, Bha)S8E s/ MU

>>> 1. class_
File "<stdin>", line 1
1.__class___

A

SyntaxError: invalid decimal literal

R R INEE I A B S R S A5 T

>>> 1 ._ class___
<class 'int'>
>>> (1).__class_

<class 'int'>

2.3.4 I RFHRERARF?

SR, Al E R int () BAMEERS, B0 int (11447) == 144, s, A float ()
BEMRRTR B, B £loat ('1447) == 144.0,

BN 0L, 3 28 B AR 2 R B0 e T Ok A, K int (10144') == 144 R EH, 1M
int ('0x144') £5| % ValueError, int (string, base) EZ5 AU SEIE R 1L,
Bt int ( '0x144', 16) == 324, WREERLCH 0, W Python MUMAREEL T AL 00" Fm/\
R, 00X Fea 7S BE o

R R R AR, AN ERE eval (). eval () RIHEERMR L HATHE 24 K
BT RE A% AN A A K EIE A ) Python #3850, LN RESfE A __import_ ('os') .system("rm
-rf $HOME") , iX£:{ home HEZAM T .

eval () A EECF YT Python kX AYIER, AT eval (109") K& FEURIAH R, A7 Python
AT A R0 (0 BRAL).

2.3.5 IARBFRIRAFHER?

FOnZAR A 144 B4 R P AP 144 AT N B B AR str () o WERBRIR Ry TN Bl s
HERIBOE, AT P E R EL hex () B oct () o B ZRIAE AL 75085 ) f-strings Fl formatstrings
A W "{:04d}" . format (144) &AER 10144 | "{:.3£}".format (1.0/3.0) M&HE
'0.333",

23. #$FHFHEH 19
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2.3.6 wnfa{&S e ?

TEBE, PR AT AN G . FERZHUIG T, HERGE A0 AR R 16— Fr A e
RIAT . AN TR HE B Unicode Fiinmxt4e, PILAIRIK io. StringIo ¥R E array Bidk:

>>> import io

>>> s = "Hello, world"
>>> sio = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sjo.write ("there!™)
6

>>> sio.getvalue ()
'Hello, there!'!

>>> import array

>>> a = array.array('u', s)
>>> print (a)

array ('u', 'Hello, world'")
>>> a[0] = 'y’

>>> print (a)

array('u', 'yello, world'")
>>> a.tounicode ()

'yvello, world'

2.3.7 IfA{ERAFFFERERRNGE 7

ECEZLErSpIRriSTzE N

o SRUFAYBEE R — A, PR U O R A B RR FAT A AN S BRE —E. iX
2 AL case ZEAY R TG

def a():
pass

def b():
pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

dispatch([get_input ()] () # Note trailing parens to call function

o FIFWNERE getattr () -

import foo
getattr (foo, 'bar') ()

HIER getattr () AIITALMIR G, WAL, KM, BBAEaE,
PRUEFERILZS WA T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

Q)
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f = getattr(foo_instance, 'do_' + opname)
£0)

FH locals () fi#bTH %4 :

def myFunc () :
print ("hello")

fname = "myFunc"
f = locals () [fname]
£0

2.3.8 REH S5 Perl iy chomp() FXHIFH %, AFMFFBRPRIBREBERITH ?

AIPAREA] s . rstrip ("\r\n") WFRHH S IR R IMERITA BATAF, A MERHAL BRI HE . 2R
Fids s Fomzty, BEREAIUZAT, MR IMER A S AT AT

>>> lines = ("line 1 \r\n"
" \r\nu

L. "\r\n")

>>> lines.rstrip("\n\z")

'line 1 '

P T3 3 U IR A T SO A7 B, FTPABE s . rstrip () XA X TARRAREF.

2.3.9 248 F scanf() = sscanf() B i%L ?

A .

TSR R S A AT, A S WA R A AR split () FIER—ITHRE HAF
DEETRA R EZ AR, RIGH int () B float () ¥ HERIBF R N EUTFE. split () SZFm]
e sep” 2, T BT 25 AR O

UNSR B HA IR A AEA TN, IS AIE M ZGAE  CIE Y sscanf () HHRK, HWHEAE.

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeError &&izEt4oER?

T, unicode-howto

24 hgE

241 FHEFKIBT . ZI0FTIBRERE ?

SRR YL, R RTF R e — SN Z AT, EAENAZICERA T LA
* A Python SEHLEA AR TERERF AL 4% FAQ FH EEE)Z CPython.
s NABAERGEATRRSAARRERN, JUHEW N VO FIZ LAz .
o 2RI 2aT, FLBERRMET I (1§21 profile BR).
o S HEMENEAS, FEFORMERERR TR SR O RESE LA (WS timeit fiH).

o SRFVEBOT e BRI R R AU I R Gl BT s bR ), RS AR A AT
AE S P EUCAS 1R
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SR, Python URSHHLEE A MAHITH. DA FAIM T LR E e B, X T i R T g
ZHKT S AR

o BT A ST TEACBORAE A, AT (P BB BETE) T AR H AR

- (EFITEHHEHRSSH . 5% bltintypes Fll collect ions HIHAYCHS.

. ﬁﬂ%ﬁ/ﬁﬁajﬂ%%%fﬁkf TR, WITTRE (URANEEGIIE) FLFTA B 9m A0 s EE B, X
TH CIBEEHMEREREEONTE 200k, ) BB —Ley a8, i, —aE 2 HNEl
¥ list.sort () B sorted () REEATHIT (GLLem 9 1 E 07~ 13% 257 sortinghowto ),

s MREASE TR, 0 @RS ITEZ R RE. WRIMR LR RZH RS, TR
M T RS MR RAL ST, AR St . Wz RS, i LRt 2o s
PEANFISZ IR, 5 B2 24 R R ¥R FUBE/ N 5%

If you have reached the limit of what pure Python can allow, there are tools to take you further away. For example,
Cython can compile a slightly modified version of Python code into a C extension, and can be used on many different
platforms. Cython can take advantage of compilation (and optional type annotations) to make your code significantly
faster than when interpreted. If you are confident in your C programming skills, you can also write a C extension
module yourself.

S
LI PEREHL S By wiki TURI

242 BENMFHBEERT—ENRBYAERTA
str M bytes MEREARIAR, HILERZ D PATHIERAMRIE, FOEUGERAR 2 01#— Rt

o LT, BRI ST B R IRITIR R
ﬁﬂ%% EHLA str MG, WHMEFEN T RREETRASNR, REFHRHM str. join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh & PR E R ST i, st FIH 10.StringIo)
WEREERE LA bytes W%, WEHGEREH bytearray MR FHEREEAE (+=284F) BmEdE:

result = bytearray()
for b in my_bytes_objects:
result += Db

5 FF3 (FTh/FIR)

2.5.1 IMAFE TR TR Z EIEITHE R ?

REMIE A tuple (seq) FRHMERFS] (SLhR LR AERXIR) Felfe B miAn b 25 A AL i) oo
4.,

Bilgn, tuple ([1, 2, 31) &4 (1, 2, 3), tuple('abc') ME&HAR (Ta', 'b', 'c') . W
REHo R e, WA SRR AR &R W] [ — X 4, ﬂtﬁu%ﬁﬁ&ﬁﬁw%/\ﬁ%%a%méﬂﬁ E%
WH tuple () WEAFALH

R A 1 A% hst (seq) T%ﬂfif?ﬂdﬂutsn‘%iﬂﬁmﬁﬁiﬁ%n i - 35 AN AR E’J@J%% 1 4n,

list ((1, 2, Aihja 2, 317 list (*abe") WM& ('a', 'b', 'c'l. RS
NI E, DWUM%& seq| %BH@JL— EIJZIKo
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2.5.2 taRGI#FRSI ?

Python J¥ 51 ) 28 5| ] DA IE KU G 8. RGN IERORE, 0 258 — I~ R5IME, 1 oWH A4, KK,
RGNy, -1 R EECE— A RGIME, -2 A EIECE A, MKIERHE. ATRAACY seq[-n] #iAHYS T

seq[len(seq)-nl,

B S AR Bl s [:-11 bR PR A B iR G — D74, X ARRES R4
H AR R RIRATAT -

2.5.3 FFaltnfar Ll g ?
I N EEEL reversed () :

for x in reversed(sequence) :
# do something with x ...

JRFPBIA AL, AR A3 PP AR AR

254 fnfTMFIRFMERESI 7

VP2 SE BRI BT /41, A2 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERBNFR A EHEY . AW HAR , SRIGMBIZR I UG, MU BR A 20 -

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

WS R FA TTRABE IR AR (B Zhashable ), PANEIEHE BEAAE TR

’mylist = list (set(mylist))

PAEARAE SR 9 R o ey, T IBREE A, SRR R A 36

2.5.5 T MFIRPHIBR S ANTH ?

RN T MR AL I, — P 2 B 1ol D AR A MM o AN 2o B ] B RO O Al 2 U0 7 e e i A
RS R AR . AN =R EIA:

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

) e 3T R fe R

2.5. &3l (ABIR) 23
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2.5.6 fnfaE Python IR ?
%

’["this", 1, "is", "an", uarrayu]

FNFAERS AR A EETT RIS T C 5 Pascal (98 ; FEZXHIET, Python 513 nT AGLE 2 A [F] 2824
S

array BHIERAL T Lo A SRS Y e R T, (BHRT U MR s #e . s
TR NumPy FIUHAl— 2858 =I5 (Ut 30T — 204 R (O B 2R 451

A BFE] Lisp MARIISIZE, AT PAMI SR cons JEER:

lisp_list = ("like", ("this", ("example", None) ) )

A B LA AR, AT el @ A2 . AEAL lisp car pRALAYE 1isp_list [0] , MLl odr pRELH)
e lisp_list[1] o QCYEIEDLEN A XA, HIyd# s HIAZ L Python 518152

2.5.7 ITRIESHTIR ?
SR V2T AR sk

>>> A = [[None] * 2] * 3

FTE H KAV A -

>>> A

[ [None, None], [None, None], [None, None]]

HAREE R —TURMEL, SRS FRHEZ N AIE A B R

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, Nonel]

JEAET ) > WBIRPAT IR B A S QR iR A XS5 1. *3 QAR a8 3
%'I;H;E;WU%%, AT AR R — RS 2 513K | ASEhSRBTERA#Tr, X—ERENA
P

HEEEMOA R SR — IR R ERSIR, RIERR D ICREE A — s .

A = [None] * 3
for i in range(3):
A[i] = [None] * 2

PAEARG Y — M8 3 ABIRISIER, BATHIRMKE R 2. AR IS5

w, h =2, 3
A = [[None] * w for i in range (h)]

Or, you can use an extension that provides a matrix datatype; NumPy is the best known.
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2.5.8 T EHENAF—RIIFR ?
AT DA 5 et

result = [obj.method() for obj in mylist]

2.5.9 Htt4 a_tuple[i] += [item’] K512 %F 7
R PR IEE SR, —RASRRELZ AR T MALZRAF, —& Python RIS FIAR AN 4 2 1]
2251

HEGTHMITTREIR A X5, XX R A TR, IBAX BENAAMNAEE G, EILHEPA
list Al += %44,

TR S R

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

ik SRR RS 0 L 580 (1) BXIR a_tuple (0] HiN, WSS 2, EAERKERE
IBRAR 2 WA AR 0 SOCRI S ET, POATCATR I8 ik .

HsAedsn, BRI ETE A AT AR BT

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICH A TR, IR P 25 KR
LUE SE) ANy

>>> a_tuple = (['foo']l, 'bar'")
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

DO S 2 NIRRT, SR N2 A5 e B s, (HUMNA SRR AN AR T

>>> a_tuple[0]
['foo', 'item']

TR 2R, FEEE () WER—DRRECIT __iadd__ BEATIIR, TEAAT += HYSRIR(E R &
FME, HRIHREIE; (b) MFFLMT, __iadd__ MATAESIK LR extend HR XS,
PIEXT T AT PAGE += 32 1ist.extend fy “PREET 37

>>> a_list = []
>>> a_list += [1]
>>> g_list

[1]

BT
>>> result = a_list._ iadd__ ([1])
>>> a_list = result

2.5. &3l (ABIR) 25
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a_list BT | X R ERAEE, 51 BUE SO R TEH SRR ST a_list. MR{ERRALGIREA
e, WRERTIN a_list ZHIGIHME—XREREE, R KA T IRERA.

P, FEMICAURBIT, RA RS S5 R T

>>> result = a_tuple[0].__iadd__(['item'])
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIAAT, HMFIRGE] 7Y 5E, HREEK result #8501 a_tuple [0] EAFR A —
R, RGIRETIASE TR, e R A 2R .

2.5.10 HEW—1E209HF: fEA Python #{THE LR TR ?

IHZF Perl 11 X ) Randal Schwartz , %57 AR BB P LA THEY , % E R AR o Z MR <
JF{E”. {E Python H, i5FIH] list.sort () HIEM key B4

Isorted = L[:]
Isorted.sort (key=lambda s: int(s[10:15]))

2.5.11 IMFRIBH — N FIREVEN KN RBITHERF ?
FEMNGIHEICHREA T, WERIERTHET , RIS BEHERITR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, list2)

sorted(pairs)

[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

["else', 'sort', 'to', 'something']

2.6 HHR

26.1 tam3?

F R PIAT class BB AT S A28, BB XT SR, Class XFEAE RN, SE6X 5 %
WETHES (Et), XEE&THRIEERBEEMRE (hE),

KA DAETF s A HAMZE (R i) a0, FIWJE M oA AGE K . X FEXT S Ast
U5 v DA o 2k AN W b EAT A4 . HE a0 Y Mailbox AL T MRAR ) B AT ) k., BT
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEME AL HH A Fluks o 1 B AR #E 20
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262 tARKGE?

FHERRT X SRR, TS« %A x . name (arguments. . .) FIBRIN . J7 AR BAOTE
SEHE X, TR

class C:
def meth(self, arg):
return arg * 2 + self.attribute

2.6.3 {t4azE self ?

Self HJg H¥ERIE D SHE T IREZ TR, BERANTKPEA B HEE LK meth (self, a, b, c) ,
MIHSE] x W PA x.meth (a, b, c) WIERIFTREA; MR ENR AT neth (x, a,
b, <) XK.

BESF A 4L REF iEE S FRRAF B XAER “self” ?

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

A N E K%L isinstance (obj, cls). AR EERETZARPHE—RL6], HZHE
BN e B, Fell isinstance (obj, (classl, class2, ...)), BADKENZES
J& T4~ Python NEZE%, i isinstance (obj, str) B isinstance (obj, (int, float,
complex) ),

EWHE isinstance () WS KMIRA Habstract base class W) R . FILSTFEFEMNRZE, BIERAE
HAEB AR MOR AR S, X R R ] True o ARG “EIERLRRK” ,
IMRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c)._
(<class 'C'>, <class 'P'>, <class 'object'>)

_mro___

# Test for "true inheritance"
>>> Mapping in type(c).__mro_
False

R, RBUIEFASETA isinstance () X EESCRIATRI . WEREHEIFARE, Ha
AT T )X G AR AR I AR R AE SR T LB P53k, DABPERREIAT R, AR A R T A2
T AR B A A E AT L B e 2
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def search (obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

HAFRITERIEIT A K EE L —4> search () 5k, RIFHME:

class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search()

265 tAaREHR?
LR — M X R RAR (WA B . RIS x CRAATE, IER B SUR H AT A RAT
Ho ATRABIEE—ANHZE, Hp e it TR SO AR SE I, R T HA T IR A < X T IA

Python 2 54 i DAHASS LA, DA F9SB T — MM SO, TR LI0HT 5 AR B
WRE:

class UpperOut:

def _ init_ (self, outfile):
self. outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def _ getattr__ (self, name):
return getattr(self._outfile, name)

X H Upperout B2EHENT write () ¥k, A T)ER self._outfile.write () FIEZHI,
PSR IRE . HAITE T E AR ICA T2 self . _outfile X5, LML
__getattr__ FYEFEMN: WHSH BT SE TRA R EEDIE 2 E R

R, EEILENT, BTSSR T . R EEMEFEES A FEERI, IBALENIE
X __setattr_ () F¥, MXEEEAMT0 09/ Bl __setattr_ () LIS KRBT :

class X:

def _ setattr_ (self, name, value):
self. dict_ [name] = value

REZM__setattr_ () SLIMHUBY self. _dict_ SKAHSRAFRIRES, MAZTHHELR
I
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i A R super () BRAL

class Derived (Base) :
def meth (self):
super () .meth () # calls Base.meth

RGBT, super O K HMRIEE R TIT (self fH) K@ LBIXNE, ] type (self).
_ mro__ BFkmethod resolution order (MRO), &[] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

LA B — AN 551 24 H T2 Z A TIRAE o AR R B MO 1% 0 44 RO (EL B AT o LR — T, fn
BASHE  (PIAARIE AT B BEIR) GRS R, X g AEs o7 . pildn:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 e BIERISKBUBFIRIERTGE?

Python SCHFHSEARAEE L (DA C+ B Java 1€ LT ) -
SHE AT E A RIEERI AT o 7R SRR, AT ) S U 1 2644 -

class C:
count = 0 # number of times C.__init___ called

def _ init_ (self):
C.count = C.count + 1

def getcount (self):
return C.count # or return self.count

XFHAFFE isinstance (¢, C) B c, c.count WAFEFEM C.count , FRAEM c H BT, =H
B c.__class__ [MIPHFIESE Cc I8 REEL DRI ER .

R A CIENTENTS, B self.count = 42 XFERYIRIERAE self H HH LB —1 4
Sy count” B RSB o AREHHT 0 RSB A AR A B IR EA , TEIRRAETT AN TRIE 241

e

C.count = 314

Python SZH5HESTTIA:

class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

AR TS TEIRCR, A —MEAERAR 2, R TRIER S R K vl -
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def getcount () :
return C.count

WA EE AL LA e o), B IRIHUE LT3 (B SRR R KR EIIM K, A& T
A

2.6.9 7 Python thinfqE&HMis&EL (FHE) ?

RAERL R BB T TR, AR R 7 1 5 BT A i e R Y 5
1 C++ 1, B IT PR

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

}

f£ Python #ft, HEESH S — KA, HHBOAS BRI AT oL, filin:

class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

RXASEAAER, EAESE E BRI
WAL R A KRS8, Biln:

def _ init__ (self, *args):

AR R REE T A Tk E

2.6.10 £ __spam ByBHEHFH—1{ 2l _SomeClassName__spam BJ$5iR{E 8 -

PARUT R T S (7AZ 40 2 “BeIR, DASE RA—F iy B i ki = SCRFAA 78 it AR Bl __spam
PIARRAF (BN TR, 2L2EH N TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T 2EBEIH N RILK L HIZEAHK.

XA R PR UE AL B Pk AN R P AT 2K BT DA 9T 1) _classname__spam™ J& 4, FA A AR B H A XS R
__dict__ Hu[lL. £ Python F&)¥ PIARA AL B LM HAAZES .

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

XA LA AT R JE A .
del {HEAIA—EWH __del () —BHZBDXZRASHTE, R (ST R38F, A2
_del_ ().

QR 2 (S DR PR R (R AN A RS T3 RO SO 5 R, TN ST s i A 119 1
A1), M5 RUKE AL EE ., L4 Python /RS EMEIER X FIEERS I, HAEEURSAHY
Bn—AGIHHAZ 5, BEIRICEERS i REid B B (8] 4 20z 1T, K __del () Jrikn RERAEATT
EABEALIK I 2 BRI o XX T B — AN, SR AR AT Y. HORRRAYE, AR __del ()
J7 SR VABEUBUF AT . BT DAIEAT gc. collect () MBI PATRIR ML TAE, H n4 A et
MR IKIEA IR R AT o
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R BRI e , (HOAE G U close O Jrik, FLBE—FISE MUl BEIA, SEmRA R4
UFE R BOBE close () JrEN T IS | TR R B 2B __del () ——ifl _del ()
A% close (), FF H L RERPR AT DA ] — R B2 W close () .

73— FhRESAEERS | TR BOE R A weakre £ B, MBI AVHR I QEARRMHES 4. B, &
ARBHR S RAZF ST A R s 555 (WER 2 RYIE!)

BEfE—T, MR _del () HEFIETHE, KMFESHEITHE sys.stderr .

2.6.12 INMAIZRENLE TERBIFTR EHIRI TR ?

Python A&k (BUNERA) MSLhl. TLATESRMM R ECH 90 5 (U5, Tl PR A SB35
FSN A BRI L0

2613 Hts id() HERERREFER—H ?

id () IR E—AEEE, ZEEBCTEXT S0 A i T P BRI Se ME— 1Y) . A7 CPython w1, U2 LAY N A7 Hb
Ak, %Mééﬁ?ﬁiﬁ%}\ﬂ\]ﬁqjﬂﬂﬂﬁ%N%ZE, T BT RS RPN A AAE AR R L Xl
U TR

>>> 1d(1000)
13901272
>>> 1d(2000)
13901272

XA id ST AR FERERON G, Z e 7RG, AT 1 O RGN BIER 1. 2 R R A
id IR RO TG SRS, QI — X225 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 fHARRTEILAMKEE is EBRAFZITHRE S BHEFEN ?

is BEA TSRS HFZEE. a is b )T id(a) == id(b).

SIS BRI RN R R RERTHS, a is a —FiRH True. B 4pAHZEHE M o
ORI . T H SRS R, B S R S R W 1 /R True B False,
B, BAHSENR R A G B 2 3 5L R A TR SRR . — Ok, APAT 3 g
5 By S m] AR 2 1 -

1) WREEAER T A RERA SRS S0 . TEMEEME new = old ZJ5, AJPAMRIE new is
old,

2) FERGENAFHOT RGN A G, SR MALUE. 5 RMERIE s (0] = x ZJ5, W RAGIE

s[0] is xo

3) BpIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P24 None ZHBIRIL.

HAKZHRNG T, A S A SR, 10 ROR AR SE I . JCHZ AN R B A S5 P
WA B, B0 int fl str, FEAMBITIFAR— 2 R pt 4 :

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

Q)
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(8L 7))
>>> a is c
False
>>> a = 'Python'
>>> pb = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

e, AT LB, PR B —E A -

>>> a = []
>>> b = []
>>> a is b
False

FEARUEEAR A o, 25 T B 01 o 5 B 00 T3 o AR

1) IE0 PEP 8 FrifEfEny, MR B0l None EMERASIN . XM IS B R m R 9 2805
3C, FERTAEES S HAN AT BE AT /R fEL H AT 54551 False (X RATIEE -

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create

a singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a
method that behaves like dict . pop () :

_sentinel = object()

def pop(self, key, default=_sentinel):
if key in self:
value = self [key]
del self[key]
return value
if default is _sentinel:
raise KeyError (key)
return default

3) i E A SE BUACRD I, A IR 6 R 00 R o A A A . KR AR R £
float ('NaN') X5 HHAMERIR G T,

fif, PAFE collections.abc.Sequence._ contains__ () HYSEPCHS:
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTIEFIRLHIBREFEE— T T EBISEHIG ?

BRI AR, S __new__ () 73k, MIAR _init_ O Jik. JRERAE—%EH
PR JFIEtT, TR — AN AT AZ A S A RS R R T

BrA X LA ] AR — S BT SRR 254

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"
def _ new__ (cls, year, month, day):
return super()._ _new__ (cls, year, month, 1)

(PR
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(£ L£50)

class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, value):
value = cls.xlat.get (value, value)
return super().__new__ (cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def _ new_ (cls, s):

s = s.lower () .replace(' ', '-")
s = ''".Join([c for c in s if c.isalnum() or c == "'-"])
return super()._ _new__ (cls, s)

K BEAST] DL AFAE ] -

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 HixtNTEEHZEA 7
FAFHERIWAFE T HJE functools.cached_property () #l functools.lru_cache (). HI#
eSO Z G EAFBES R 5 E TR Z g EAPHEE R .

cached_property 77 X AUE H T A EZ ARSI TTE . EAXBIER LHIRTIH . SRR I RS 1A
BAESE I A LN R B

FORAR, M— AU TR, SRR R VR B, RSB B R, B
By L S . AT DA B M

Iru_cache J5 G M T RAGAHSHITTE. ELBIENEBINGIN, BRARRIRE TEASTIH.

/DI L AU AT 22 AR 8 1Y) mansize BT o B BRI SEOI 2 ORFRAFTE , BB HGA B A7
W EE AT = -

XA TR T ILRRAS A 77 2K

class Weather:
"Lookup weather information on a government website"

def _ init_ (self, station_id):
self._station_id = station_id
# The _station_id is private and immutable

def current_temperature(self):
"Latest hourly observation"
# Do not cache this because old results
# can be out of date.

@cached_property

def location(self):
"Return the longitude/latitude coordinates of the station"
# Result only depends on the station_id

QS
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(£ L£50)

@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"
# Depends on the station_id, date, and units.

LB AE station_id MANELAE o QSR R LG EPEZ W AEXT S, W cached_property 5 AN H
PR SR B Ty 0 1) S P ) A g

To make the lru_cache approach work when the station_id is mutable, the class needs to define the __eg  and
__hash__ methods so that the cache can detect relevant attribute updates:

class Weather:
"Example with a mutable station identifier"

def _ init_ (self, station_id):
self.station_id = station_id

def change_station(self, station_id):
self.station_id = station_id

def _ _eqg__ (self, other):
return self.station_id == other.station_id

def _ hash_ (self):
return hash(self.station_id)

@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='cm'):
'Rainfall on a given date'
# Depends on the station_id, date, and units.

2.7 EIR

2.7.1 nfagIE.pyc X ?

BERSFABGE (YO g3 S Q@ 2 JE SO R R T o), 18 oy SCHFRTTE H iy
__pycache_ THRTF2ME—-MUEEHIFNLE pyc M. &% .pyc B4 FRIT L8504
5 -px)/ SCEZMIE, FFA oy HIEZR, HPIEE S MR IE A2 E /R python AT & A . ()L PEP
3147,

.pyc SCHA W RE S TR A, SR R 2 — 2 VA SO AR 1 SRR BRI IR, SRR A TG VA B
__pycache__ T Hik. RWPAKEAH I LT LAY — M s T 27, #A W] 68 & A AL FR A
M Web iz 555 5t T X P e -

B 9F % ¥ T PYTHONDONTWRITEBYTECODE I 47 A8 &, 4 M| 5 A 5L ¥t Jf H. Python fE % €Y &
“__pycache_ “F HR L C IS AT HF (BB, Ao m%455) oF, pyc SCHER B 3h
Bz,

eI R 2 HGEE AT Python AR SN 23 TR ABRAE, AL AIE pye XfF. BEf — M m
ERIEI S foo.py, BEFATH— MR xyz . py, 21517 foo Bl (FEidHiA shell iy4 python
foo.py ), M&h xyz A4 .pye, FHHN xyz B2#FAN, AN foo I .pyc XM, FH
foo.py NEWHFAM.

BN foo G .pyc MBI R ARIBIEAIE pyc XA AR py_compile Al
compileall #idt,

py_compile MHAENS P B A AL, — LR A A A compile () AL
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>>> import py_compile
>>> py_compile.compile('foo.py")

KR cpye XMBAS foo.py MR E TR __pycache_ T-H (BRI ATPAE LT AT 2824k
cfile REHIZITH).

B DA compileall ik HEh4iF— NN HRE A . HBEEMGSITIRRTHIET
compileall.py 45 H B4 Python SCIFrfE H sk AR HI T :

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

FEHn] DA FiE 2 RS/ name_ ARBHCOWAFR. WHAE N '__main_ ', BFRAENH
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name_ ZJGA&HAT:

def main () :
print ('Running test..."')

if name_ == '_ _main__ ':
main ()

2.7.3 WfALEREES A ?
MBSEA DA A -

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

* HEFA foo

* f foo PR A& AL &

* Gii% foo HIFHAIAT

e foo B A bar

* A bar Q@AM 4R &

* ¥ bar HIFHIHIAT

* bar FA foo (ZPBEILHAE, PENECEA DN foo RIKHY).

o AN ZRAM foo_var £ JFAFEEE “foo*, fRiEE bar.foo_var = foo.foo_var
a2 RIMT, BH2A Python i 58 X foo HYMRRE, foo 4 RfF5 BN AR 2 251 .«
”:ﬂf?{?ﬁ}iﬁ import foo , %E%iﬁ?’fé)ﬁj’ﬁﬁ%qﬁﬁl‘ﬂ foo.foo_var Hﬂ‘, %ﬁ@cﬁﬁé@%‘%o
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , ErAMREMERET. &
Jay AR e FIZRAR S w1 da A W e B R AL X EME S AR i T B PA <module>.
<name> WIEXGI H .

Jim Roskind AR MEEERER B A I -
o T (BRER. RERIATRE S ARERNE)
e import 1]
o ABHETIEEAURD (ARG R A I TR &SRR &) .
Van Rossum AREHGXFP 7%, [H 2R import t BIAE— A RERYHLTy, (HER SR
Matthias Urlichs ZHOG AR HEFTEA , (5000 AARA S DB R A
X SEfE T FH AR EHEF .

2.74 __import__(’x.y.Z’) iREIfYZE <module 'X’> ; ZIJFE z Ug ?

A2 B importlib FHYEKEL import_module () :

z = importlib.import_module('x.y.z")

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

HFRERA—ZE I, Python {UFE S — U ABTHURFSEUSIER SCIF . BN, FE— SRR IR
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

from modname import some_objects

DR ARSEE T BT IR AR o QIRBREER S 7261 3, I & B 285 SR LA 2R 5401
XFERHES FEA NP AT N

>>> import importlib

>>> import cls

>>> ¢ = cls.C() # Create an instance of C
>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>

>>> isinstance(c, cls.C) # isinstance is false?!?
False

HESEIA G id FTEN R, MR —H 1T 4:

>>> hex (id(c.__class_ ))
'0x7352a0"

>>> hex (id(cls.C))
'0x4198d0"
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CHAPTER 3

i S E W iE) &

3.1 A1t 4 Python fE F4et R 53 4HiES) ?

Guido van Rossum AR I GEdESEA o0 dHAR R A, I RS 1358 Python 27 (HIHMTE . K%L
NAE— B JE it 2 S X AT RE

A TR/ RIE S, R B 0 415 N8 2 AR SAEE A . (/R C 7 R £l
DFER RS B

if (x <= y)
X++;
Y=
z++;

R NE, WHIET x++ 154, EgESMIRA R ORIt B2 2580 F w1 C 27 s
WARKAMITEE LR, AR 2TEx > v i/ oy aED.

PR A T ISR AL S, A Python BURK 5 KA i WUk v 5€ o AE C A 2 AR I HCE AL 5
e TR T PS5 AR WU RS2 5, P03 (SR M) 75 —Fh XU i RS S
T S NS RAEIR) -

VFZ G G AR TR/ 5 R 5 BOICE— A7 o X BSRRP YK, IR TR SRS m], (AT SR
PARIREFFEAT AT Y 1A BRAEEDUR, RV ZIE A —DBRAE (B4, 20--3017) . 20 47 Python HJ DA
SEREE 20 17 C B TAE . X AUGE f TS ATHIR/ZE AT S - SR AT R A2 A 2 e iy
JEP - B BT ERR A A .

3.2 At AaEBENERERFIFEMER 7

R e 18

37
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3.3 AftAFRTERER?

F P R R 25 R E

>> 1.2 - 1.0
0.19999999999999996

# HiAHiX 42 Python P —A bug. HIAZIXHF:. X5 Python X AANK, T-5KZE-6 AT AL &
B RAEK.

CPython H11j £loat KA CIEFW double RALHITIE, float XRMMERPAFEEHREE (i
oM 53 4L) AR HEEIE A E,  thT Python (] C #44E, I 2 AOME T A B AR B {58 IR AT
FIEHE . XEWERFSEANS, Python T MR T L HATHIES , 55 C 1 Java.

VR T DV RA I -+t 2R RO AN RE ] BRI 3R B, FER A DA R iE )G

’>>> X = 1.2 ‘

%%ﬁ%%ﬁ%ﬁ+ﬁﬂ%ﬁiiC%%%@%ﬁﬁﬁ,@K%é%?EOEﬁEWM%L7%%ﬁ%
=

’1.00l1001100110011001100llOOl1001100110011001100110011 (binary) ‘

BN LT - A

’1.1999999999999999555910790149937383830547332763671875 (decimal) ‘

SR 53 (0K Python P iR 17 15-16 1/ MR -
SRR SRR, 155 Python HUREHHY 3 AR —

3.4 At 4 Python ZFFERRA TR 7

AL

—ASRVERE: RIEFATH R A ATARR, EMCEFA T AR A E AW, I BAF AR ROR B E A
AR . X2 TCAAB R Z X AR 2 — .

7 MLEZ, Python HFEYFAFERYAN Sy —HE A" ATMBIVEEA SRFE 8 SOy HARLE, A&
Python w1, ALAZHEERA SF 7455378 RN HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

XA T Modula-3 157 . T ZME R EBAE 2R 1.

W, EIHEMERE, KR ESEES R A RERAS . F3E self.x B self.meth () H]
PATEAE LR, BN AIE R e X, W SLpIAS S5 . A6 C++ H, AT DAIE i i/ D Jey A
AR (R 2 RERR DA S ) ——(H27E Python WA Rl AR |, Fr AR Ar 48
FE SUABERRE . — 28 C++ Al Java i iBARifE ZoRSEHIEERA m_ BigE, B fp e U fe X siE 5
R DT

Second, it means that no special syntax is necessary if you want to explicitly reference or call the method from a
particular class. In C++, if you want to use a method from a base class which is overridden in a derived class,
you have to use the : : operator -- in Python you can write baseclass.methodname (self, <argument
1list>). Thisis particularly useful for__init__ () methods, and in general in cases where a derived class method
wants to extend the base class method of the same name and thus has to call the base class method somehow.

5, B TASRIRE AR FE: T Python R R ERAL E (RUEE X! ) TEBREUA IR YR LY
Apt OF HBCA MR A R) RME, s AR 7 s R A RE s — N IRMELR S T ML — S il AE
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HIMAR AR, i MEEssin (M TFReRREE ). Cr+ il IR — M, (A2
Python {&AG R, AUCH TIXAHWMEIAEMSBAR . #HER self. var RIFHIFIR T X411
e Fflih, X SEBIAS R, WIS self.var BRE X ENTRAER E 2 FR5 1 AR
%ﬁzﬁioﬁﬁﬁ%,%%%%ﬁi%%%ﬁﬁ?%?ﬁﬁ%ﬁ%§@¢,@%E%ﬁ%ﬂm@mw
™44 25 ]

3.6 At A aeERENPHRE ?

Fl Python 3.8 147, ARAEMIE !

Assignment expressions using the walrus operator : = assign a variable in an expression:

while chunk := fp.read(200):
print (chunk)

27 PEP 572 TflEE

3.7 Attt 4 Python X FEETHEE (HI40 listindex()) ERAFEREI, m
Hitwzhae (%10 len(List)) AR ?

1E 40 Guido fiFii:

(@) X FHLEBAE, FISFONIR LR SEA 5 Pk - Wi (R sREdes P aEBA
Mfest, WBIEL e BRI R U5 MR ICTE . U — N IRATTRF x*(a+b) IXARRY A5
5N x*a+x*b WA G, VA5G OO RS- ] S i AR SRR B

(b) MR EA7 len(X) (IFCRII, WUAITE B ZORAZIAFARPIRE . XEIFERATWICES: 25
R AL, BRCREREAS . ML, 2FIEE xlen() I, WAELHNE x 2 ML Bz 1
W%, BB R MEAARIE len() IUZRAR I AR . U BCA LB IZRA getO) 2 key() T7ik,
AR IAFIIA write() TTERS, FATER SRS,

—nhttps://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NFHBHEMARIIRITASE ?

M Python 1.6 JFUfy, “FAFHALRF AR HAARMESR AL, MPSITTIARS, XTIk a5 i & 6
String AL R BORHR LA DI REM ] . X LEHTTIEF RS REP) 212, BTk 2R 7 U
ANEPRR I — R IR R

’H’ H.join([vlv, vzv, l4v, '8', '16'])

ERR:

’"1, 2, 4, 8, 16"

SO IR A PN LI o

F— SRR Ol AR ER SCA (String Constant) [ 7 EB R EMRMEE ", HR20FE, H2F

PR SCAR R — N E (. AARTESE B AT AR 2 B8 _E ALV X B3k, AT 12 4 A 3 p i 3L

TECF BT

A UGEE R - “TREFR FR AR RV EAF R R L A R . SR 2T

g%%om?%ﬁﬁﬁ,EsﬁiU)%%~4?ﬁ$ﬁ%M¥%§%%§,E%Eﬁﬁ%ﬁT,@§
2:
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"1, 2, 4, 8, 16".split (", ")

SRR PR SCRRRE S, TR ] 252 7 AT 2 B TP A0 d (BAEBOAT LT, IR AR R ZEA%) -

join () BFAFHRINIE, PUATERINZITIANS, B UF0 BrF v 8 LB 458 71, HAEA0
JTCRZIEHEA A 5. WITIER ST DA AT - AL RS 5, AR H O SCRAETET IS . *F
T AR G A KU Ik

3.9 REASH?

A tryl/except block is extremely efficient if no exceptions are raised. Actually catching an exception is expensive.
In versions of Python prior to 2.0 it was common to use this idiom:

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue (key)
value = mydict [key]

FA SRS dict FEATATI AN A key I, XAH T ARAZRXFERTE, ARE0E W IR A A -

if key in mydict:
value = mydict [key]
else:
value = mydict [key] = getvalue (key)

STF XM EN BN, B DAHH value = dict.setdefault (key, getvalue (key)), {HH]
PRI getvalue () BETEE, FENFENTA GO TERS X HHITIPAL .

3.10 51+ 4 Python thjF switch = case {§4) ?

WA DA Tl i 1£. .. elif... elif... else HMELX . T FREBIE M4

N, REFTPAEH match ... case ifi4].
T FFEEM IR AT REME A TIE BRSO, AT DA — N8, X case (EICS 2 B0 A R 4. filan:
functions = {'a': function_1,

'b': function_2,

'c': self.method_1}

func = functions[value]
func ()

XFFXRPIrE, TPAEE M getattr (O WERRAARE SR T BT :

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

method_name = 'visit_ ' + str(value)
method = getattr(self, method_name)
method ()

U BB, BIARG R visit_ o WREAXFENEIZ, WRERBAZGEENE, X
KRS TR X & AT vk .
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

R RERZ, ARG 9> Python HERIIERR 2 /0—A> C MR, JEAL, 7R AT ARG 1] Python.,
P, —A>58 B LA S AR BT C LA 0

ES 20 SBMie, Stackless Python f—N5g EFBOTHIMRER AR, T DAk C Hitk.

3.12 Aft4 lambda FiEXAEEBEIES 7

Python [} lambda FIXANEEGL & 174], A4 Python B FEIAMESLN BEAL PR EAE R A TR A) . SR,
1£ Python H1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OKR[H], Python [¥) lambdas
HE2—FaEicrrs, AR EWmIEE SCREI L.

Functions are already first class objects in Python, and can be declared in a local scope. Therefore the only advantage
of using a lambda instead of a locally defined function is that you don’t need to invent a name for the function --

but that’s just a local variable to which the function object (which is exactly the same type of object that a lambda
expression yields) is assigned!

3.13 TTLLU Python %RiZHH2EMREE, C HHEMIESD 7

Cython compiles a modified version of Python with optional annotations into C extensions. Nuitka is an up-and-
coming compiler of Python into C++ code, aiming to support the full Python language.

3.14 Python IN{aI&BHE ?

Python Y7745 BEAYANTT BTS2 . Python FBRHESLBLCPython (IS THECRAR N A W PR X4,
{25 —MhBILHIR RS | IORER, i S DA O AR 0 532k SR e AN T 5 10 1 00 BRI M 5 B0 B PRy R 4%«
go BEHUR AL T PATRIR M SRR B A AL g S 10 e B

Other implementations (such as Jython or PyPy), however, can rely on a different mechanism such as a full-blown
garbage collector. This difference can cause some subtle porting problems if your Python code depends on the
behavior of the reference counting implementation.

fE—2& Python S8, PATRAURY (FE CPython H TAEMIMRYS) WIBESHFE/I I FHIAST:

for file in very_long_list_of_ files:
f = open(file)
c = f.read (1)

Indeed, using CPython’s reference counting and destructor scheme, each new assignment to £ closes the previous file.
With a traditional GC, however, those file objects will only get collected (and closed) at varying and possibly long
intervals.

AR G 5 ] TR A python SEBLRACRD , IR 2 3 PZSCPF ] with #84); ToiE WAHEHIT &
iy, AR

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)

311, MEFREBRBERPRUZE MEFKBSETRERENHEEIAG ? M
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3.15 %t 4 CPython Ffk fE G LIREIK 5 7

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLM1HIIE Boehm GC . EH&ET X 4% W5
(@g%ﬁﬁﬁ &) LGRS, A EREA LRENR, HidARseeBing; Zik Python i,
BT )

Traditional GC also becomes a problem when Python is embedded into other applications. While in a standalone
Python it’s fine to replace the standard malloc () and free () with versions provided by the GC library, an
application embedding Python may want to have its own substitute for malloc () and free (), and may not want
Python’s. Right now, CPython works with anything that implements malloc () and free () properly.

3.16 CPython BBt At AFRERAREAE?

24 Python iR I}, M4 Jmyin 44 23] 2 Python BLHG| HI XTSI A B BRERL . ARAFAERIAG I, Wn]
RERAEIX AP OL C PEAM LAY L AL R AN T REREEY (IR Purify IXCRER) TR SN ) . (1
7, Python 7EiR H I B A7 I 2l B B D &R

AR R ) Python TEREHN MBRACLE N AT, T atexit BEHGEFT— N eR%, SRHIMERIXLENZ

317 Bt 4RI T ARSI REIESE 7

Lists and tuples, while similar in many respects, are generally used in fundamentally different ways. Tuples can
be thought of as being similar to Pascal records or C structs; they’re small collections of related data which
may be of different types which are operated on as a group. For example, a Cartesian coordinate is appropriately
represented as a tuple of two or three numbers.

Lists, on the other hand, are more like arrays in other languages. They tend to hold a varying number of objects all
of which have the same type and which are operated on one-by-one. For example, os.listdir ('.") returnsa
list of strings representing the files in the current directory. Functions which operate on this output would generally
not break if you added another file or two to the directory.

TR R AR, XA — A O, WA BB ER BRI MOCER. SRR AR, XK
HEIRA AR BIIERRICR . R AZICE AT AR T L) key, [RIE R BERFTCALAIAES A key.

3.18 3R 24N CPython ch3cIfa) ?

CPython F51 FR5Fr EJ nlAS K EERARAL, i ANIE lisp WU IIHERR o IR SE B X EL A 5 B0 5 | FH A 3228
WAL, FHAENFRREH IR B R I IR B AR AL K B 64T

RFARRGIFIK a (1] BERMERA SR RNRRG ETE X .

AN SEEATS , RS AR N F R T — 2y b A 7 SRR o B A S N (4 M s 24 %4
WIS, Sy B — LA A A], AEAERE T ORI LR AN TR BEE PR A
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3.19 F#ZIN{I#E CPython fhscEiag ?

CPython [ SN WA/ 77K . 5 B-RIAEG, XAERZHG LT Ak (H i Wi
1E) $ROETHEAFRIMERE, I HLSCBUE R EL

Dictionaries work by computing a hash code for each key stored in the dictionary using the hash () built-in function.
The hash code varies widely depending on the key and a per-process seed; for example, 'Python' could hash to
-539294296 while 'python', a string that differs by a single bit, could hash to 1142331 976. The hash code
is then used to calculate a location in an internal array where the value will be stored. Assuming that you're storing
keys that all have different hash values, this means that dictionaries take constant time -- O(1), in Big-O notation --
to retrieve a key.

3.20 Htt4F s key LA FRALH ?

T UG AR B A SR SRS A (EDR A 4R G . ASRBE R AR g, W AT RER KA Aefk, M
SIS ER S A . (FU2, m T JoiR il B SO R AT FIWT e T A S, P Tedk
FEFIMABYEH « A5, UARZTEF I AP A AN R R, FFICEREIE, ROV HRAEAR. 10
RpAERINE, BASREE, FOEZR AR RIS RO ES AR

IR DN HPIRRET 7, AR oy el e tuple (L) B0, Hik
H 5512 LA . Jedlie A n]Agmy, Al DA AR g .

EAFE A — LR R R 5 :

o WA HHhE (X5 ID) S ONEEN, BOMARR E— S RAMIFEES B R, R
EARE]; i

mydict = {[1, 2]: "12'"}
print (mydict[[1, 211)

251K —" KeyError 7, N ATHEM (1, 2] B id 54790 id AIF . BA)iEH,
W% == KR g, AR is .

o FEHBIRA DRI TR S X B, O AR GBI R AT A S B S5, A5
ST RFHEATC IR ER o

o ARVFSIRMENE, EETFHARBIEN]. MIREINSICEB IR, X AR R — 2
MEVABRBRROE . Eb i — N EERNTFIALRICH: d.keys () PREEMEAS T /R T IR BE

o RRPIFE IR S, ARSI, WU, B UIGE AT AR S HAB R TR 55 4] DAfE
AL E SN RN R O FFAT ] A 24 S O I 21 5 L PR 5 2R ATIR B T 31 8 14 B A X R A
LA REE—— B A5 IR A& B0 RIEET .

There is a trick to get around this if you need to, but use it at your own risk: You can wrap a mutable structure inside
a class instance whichhasbotha __eq_ () anda__hash__ () method. You must then make sure that the hash
value for all such wrapper objects that reside in a dictionary (or other hash based structure), remain fixed while the
object is in the dictionary (or other structure).

class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list

def _ _eqg (self, other):
return self.the_list == other.the_list

def _ hash__ (self):
1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:

Q)
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(£ L£50)

result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
result = (result % 7777777) + i * 333
return result

R, WATE I T HRA S B 5 AT REAN AT DA BB ) T REME AR 155 2% o

e oh, A A g, WR ol == o2 (M) ol._eq  (02) is True ) W hash(ol) ==
hash(02) > (Bl “ol.__hash_ () == 02.__hash_ () ), LIEXMEEHHEFZI P, ERK
BB ALK B[R], A AR S T hash AOZEFRF 2 85

In the case of ListWrapper, whenever the wrapper object is in a dictionary the wrapped list must not change to

avoid anomalies. Don’t do this unless you are prepared to think hard about the requirements and the consequences
of not meeting them correctly. Consider yourself warned.

3.21 At 4 list.sort() i HBREIHFIIR ?

TEPERERE RS OLT , (OO THEF A H— 92— iR 2. Ik, list.sort () %53kt
TR . T RIEEGX —F52, EASRNCHFISIR. X, SEFEAFEIA, Al
SR R HE P A, A S RS 5512

WERELR SR, HHHNE sorted O L. MBRENSRBER TSR P QISR X HEFT
HEFPFFaRml . GIan, N2 Ak AR I 5 1  1 keys HEF:

for key in sorted (mydict):
# do whatever with mydict [key]...

3.22 fnfaf7£ Python pigEFISEhERE OIS ?

H1 C++ Fll Java 515 F R AL BEHGE DR IA 7RI T R e R0 S 28 . VR 22 DA% LT Y 24 8
IS B AT B A R AR T

Python 2.6 ¥5 M T — A~ abe ik, A E LIHFR E I (ABCs). A5 Al isinstance () Hl
issubclass () FAELEF L EE LI THEER ABC, collections.abe BiltE X T —4HAH
i) ABCs f4lfll Tterable , Container, fil MutableMapping

XF T Python, ¢ G AR 22 1Ak mT DA 2 20 1 09 22 24 PSR R 3RS

— PRI S (R I T ASR AL U, T DA S O A — 2R il . ¥F22 Python AFEHn]
DA IAEST, PABRBERIERAG 5 FRIN" . RGO G0 S A AR e AR, o 8 m] DA Y A
FIRTRIER “BEAUAS (stub)” BELDIUEATHA B, WA doctest Ml unittest BIHREES =I5 Il iHE
ZORME R IHREE, OBt i — 17U

An appropriate testing discipline can help build large complex applications in Python as well as having interface
specifications would. In fact, it can be better because an interface specification cannot test certain properties of a
program. For example, the 1ist .append () method is expected to add new elements to the end of some internal
list; an interface specification cannot test that your 1ist . append () implementation will actually do this correctly,
but it’s trivial to check this property in a test suite.

MEMAEFRIRFEAH, I HARTRER ARG 5 T, —Fh B 28 AT A3 AR i [ i
WIT %, B BORAES ST L b AU 2 1 Sedi S IR E PRI A1 . 244K Python L AAVFIRR I ORI
R, AL AT B
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3.23 Att4iwH goto?

In the 1970s people realized that unrestricted goto could lead to messy “spaghetti” code that was hard to understand
and revise. In a high-level language, it is also unneeded as long as there are ways to branch (in Python, with if
statements and or, and, and i f/e1se expressions) and loop (with while and for statements, possibly containing
continue and break).

One can also use exceptions to provide a structured goto” that works even across function calls. Many feel that
exceptions can conveniently emulate all reasonable uses of the go or goto constructs of C, Fortran, and other
languages. For example:

class label (Exception): pass # declare a label

try:

if condition: raise label () # goto label
except label: # where to goto

pass

This doesn’t allow you to jump into the middle of a loop, but that’s usually considered an abuse of goto anyway.
Use sparingly.

3.24 AL RIEFFFE (r-strings) REELIRFHIGRE 7

HHERHUL, EANIAREART R SORATAE R 45 AL A R SR 25 ARG 5747, B R RETR
WP AFER

JE R FATHR YT T Oy AR SEIAT H O SRR SO AL PR A (322802 IE I3k 05 1 48) B d
Ao BEIAEBRERFF A DCFCH R BE ORI B 12, IR EJRUUR A H AN SRV e ook, el i
MGG TR SO SO AT o 24 r-string I EATHTIUN H B, X LERL0 TARRAR 4.

AR FEIEAE A M 2 Windows B84, THYERTA Windows R GE HI#R G IERHL:

f = open("/mydir/file.txt") # works fine!

PRI EAE RN DOS Ay S HI AR, IHZPA TRl

dir r"\this\is\my\dos\dir™ "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Aft4 Python ZHEMKER “with” &4 ?

Python has a with statement that wraps the execution of a block, calling code on the entrance and exit from the
block. Some languages have a construct that looks like this:

with obj:
a =1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

1E Python Ht, TXAEAYZEFZ A HAHHAY .

HAhi 7, 4N ObjectPascal . Delphi FlIl C++ i I, [ AT AZE AN S IHURITE 70 L 4a AT 20 5 X
ST SRR EL T - it S R TSI R f A B A A I
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Python {8 BRI, S A n] BRI TS5 RS R IE . RT PAZHZSHIAE X GR A 5 sl e i 7 )
Mo EXEERFICIA A ] B B S a5 B 2wt Rilett . &R mihd e i mie?

BIa, SRATPAS A SE R AURD B

def foo(a):
with a:
print (x)

The snippet assumes that a must have a member attribute called x. However, there is nothing in Python that tells the
interpreter this. What should happen if a is, let us say, an integer? If there is a global variable named x, will it be
used inside the with block? As you see, the dynamic nature of Python makes such choices much harder.

The primary benefit of with and similar language features (reduction of code volume) can, however, easily be
achieved in Python by assignment. Instead of:

function (args) .mydict [index] [index].a = 21
function (args) .mydict[index] [index].b = 42
function (args) .mydict [index] [index].c = 63
B XA

ref = function(args) .mydict[index] [index]
ref.a = 21

ref.b = 42

ref.c = 63

XA REIATERERRIVER, A4 Python FEasATINMNT A ARIR R, 1156 — A 5 200 T — IR
#r.

Similar proposals that would introduce syntax to further reduce code volume, such as using a ’leading dot’, have been
rejected in favour of explicitness (see https://mail.python.org/pipermail/python-ideas/2016-May/040070.html).

3.26 A piEAH AR ZHEF with 54 ?

For technical reasons, a generator used directly as a context manager would not work correctly. When, as is most com-
mon, a generator is used as an iterator run to completion, no closing is needed. When it is, wrap itas contextlib.
closing (generator) inthe with statement.

3.27 Hft 4 if/while/def/class {ER)FEFS ?

B3 4B TSR ATBEPE (ABC i SCI04 2 —). 1B — T i

if a == Db
print (a)

5

if a == b:
print (a)

FERCE MO AR 5 — 2. iR, fEX A FAQ ME R BT, B SR UMIER; X2k
PRI A -

F—AWEIE PR B S WA TRIA R s ) s A 5 TAR: MbfTaT AR I8 5 R b o i) i 23
gk, AL XIRE P SCAR AT NG AR AT -

46 Chapter 3. &itF155 2% I 6=



https://mail.python.org/pipermail/python-ideas/2016-May/040070.html

Python Frequently Asked Questions, k&% 3.12.0a0

3.28 A ft4 Python #HIIRMTAHMKER ITEHES ?

Python FLVFAAERIZ, TEALRIS IR FER I R R -

[1, 2, 3,1
('a', 'b' c'y)
d = A
"A": [1, 51,
"B": [6, 71, # last trailing comma is optional but good style
}
AU SRR A

WA, SCAHEC IR PR EZ AT, WHEARSIRIEZICR, oA s E— 17 iR
5. XEATWA AR, AL EERA R,

AN ML S 2 P EOE A W R . Ban:

x = [
"fee",
"fie"
"foo",
" fumll

]

RXMFIERERAEAICRK, HER B = "ee”, “fiefoo” FI"fum” . HUZ N _EIZ-5 ] DA X4
BRI
FUVF R RISt T AR e AR AU B 2 A

3.28. Aft4 Python FEFIRFMTAMRER FERIES ? 47
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cHAPTER 4

REEFEE FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR BT LA RSKM X ESRERRE A 7

1E MRS % R A T A WA (WERIRE 2 THARERR A, T RABE X —242)

ST = Ay, 5182 Python Package Index By J2 2218, Google B HAth 9 2548 25| % . #22"Python”
b IR R R ) O B TR 38 2 R B 28 A L.

4.1.2 math.py (socket.py, regex.py %) BYiESC{ET7EYS ?

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
TN . TR O W] e B TRAS SCIFRY, 260 mathmodule . ¢ SXARRY SUIF AL C AU H %
Hr (fHAE Python HIg).

Python 1 (%/b) 45 =HpiHe:
1) {iJf] Python Zm S 1EL (.py);
2) fiH C S HSiASmERE (dll, pyd, so, .sl%);
3) i C 45 HE B MRS OB, BRBUILS I, HiA

import sys
print (sys.builtin_module_names)

49
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4.1.3 7 Unix chEHELE Python RIS 1T ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
F—E PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile &),
FoRAREMME, REENTE:

#!/usr/local/bin/python

TEXCHFER—A7, BNARBIEF-& LY Python ARREER I BEAE .

IR AR S A A Python fRRERS A HAAESAS , IR AT A env F2F . RIXAREY Python fFRERS fif
TEHFELHRME T PATH A EH, JLFFTA I Unix REHECSZE PR S

#!/usr/bin/env python

24 CGI A X FE . CGI AR PATH IEEAF Sl 3 2 AEHAE AT, I DAROAZIE F R 1) 52 38
7t A%

HEHE, FPRFREAR R KK, TTEEA 55 /usr/bin/env HFF4I; Yk #HH R A AIELE
env P, FEXRMETILT, URAT DAL B R i Y hack 775 (3B Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

XA — A IV BT, B RE AR __doc__ AR . Al AR B -

doc = """ . .Whatever..."""

4.1.4 Python thfF curses/termcap g5 ?

X2 Unix R40: FrifE Python Y5 H5 & 47U £ 7 Modules T H S H B3 curses Bk, (HERIA I A 2 4
B, (W2 £ Windows ‘F-& F AR H Windows H {545 curses Rk, )

curses B ZREEAY curses ¢, [A]HHE S RF ncurses 1 SYSV curses R Z A4 hfg, Hengif .
ANFEFAFE SRR HAR B SR . XEWEX MBI FZ LA BSD curses B HAE RS, HZ
H BIBAELEY 1 RGN %A SAFAE X AL -

4.1.5 Python h#E7E34l C B4 onexit() HEFA R ?

atexit BIHURHE T —15 C ) onexit () BREZRAIMITEM EEL

4.1.6 At 2 RHESLHBERYTFETE?

I UL 1R U2 A5 5 A B bR RO IE A E SR . B HER T -

’handler(signum, frame)

e B S A S E S

def handler (signum, frame):
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4.2 EHES

4.21 EHiMix Python a4 7

Python 4545 i AN HAMELL . doctest BIH ML docstring H1 -3 R G E AT , Xt He i /275 5 docstring
4 R i — 2

unittest BiHE— A Java F1 Smalltalk Iz HE 48 Y SRR A MIRAESE .

N TR, ARIARLERR T BB . R 2R 2 B R 1% ] e 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
2O, R RO AT AR ) SRR AR R, X AR IR AR 2

FEFPI “am @ xR R

if _ name_ == "_ main_ ":
main_logic ()

HMCEAER P TR S TH

— BARIRE Y C LU — A R BONEAT A S B AR G, AR 1% 5 5 D e BCRAS X 2417 o ]
PAKF BT — ZR 50 I 1A S B B g . XL SR DL ZOR B TR, {H)2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

FEFP AL SN HAL R B T ASE I E A E

if name_ == "__main__ ":
self_test ()

L Python SEERY “fi” He, B2 G AR ANIE 1 A H I RE AR nT AZESN % 1A T
S EAT I -

4.2.2 E#H docstring GIE3C# ?

The pydoc module can create HTML from the doc strings in your Python source code. An alternative for creating
API documentation purely from docstrings is epydoc. Sphinx can also include docstring content.

4.2.3 EH—RRKER—MRR?

T2 Unix RETEZM TR, BB AN curses, {HZ curses BHKK T, MELAZE .

4.3 &EHEX
431 EFPERERZRE?

—TFEMH threading Bk, REH _thread #ilt, threading N _thread BRI
SRR IR T S S .

42. ERES 51
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4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] B R PR T TR R AR O — NI B JE A sleep, 1B TEARRERE SE BT T -

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10) # <——————————————————————————— !

HHF (EFZTAL) RARIFTBITR, MR RIAET! R 2 RS i e m —1>
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR FR AR AT BB TR AL T — SRR AR JE Y sleep.

def thread_task (name, n):
time.sleep(0.001) # <~ !
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10)

HOE time.sleep () FH—NE@IIFFIE, fAFESREIESEGLL, DI queue
R A~ queue W5, 1hHRG—PAARAEIZATERI append — >4 E] queue XA, ELARHM
queue Xf G H LIS AR KR — BN AR R

433 WMABESHEASI TIER?

B TR ] concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

wE, QRARAR S G A i 2 AR, AR AT DA H 5. 1 queue BIHORAIEAE 55 REI
Queue RYEF—A T —MEAXIRMIIR, LT put (ob]) IFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker"')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:
print ('Worker', threading.current_thread(), end="' ")
print ('queue empty')

QS
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break
else:
print ('Worker', threading.current_thread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker % (141))
t.start ()

# Begin adding work to the queue
for i in range(50):
g.put (1)

# Give threads time to run
print ('Main thread sleeping')
time.sleep(5)

IBATIF AR N i

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBHA SR ARECE Z (5 5 Queue JHRAL T 2RI .

434 EREMELREERERERZEN?

Python VM N#B£:{ili f global interpreter lock (GIL) Srfaff R —mE B — s 4T. @i Python H&
TEFT IS Z U 4 VIR n] DUE AR B sys. setswitchinterval () $§5E. A Python
BIFRAERE, BT A — &I X A C AU SE 2 1.

PG LU, BARR SR EE BARY) PVM AT s P8 A W fRe . i scbr b, XA (int, list, dict
&) LA RN “RIETT BRI .

HORYL, THEEEAERE TR (L. L1, L2 2515%, D, DI, D225, x. y @04, i, jiint 4h):

L.append (x)
L1.extend (L2)

x = L[1i]

x = L.pop ()
L1[i:3] = L2
L.sort ()

X =y
x.field =y
D[x] =y

(N oiaRs:)
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D1.update (D2)
D.keys ()

XA T

i = i+l
L.append (L[-11)

78 a5 HA TR B B A AR R AT TR R 0 il & __del () Jrik, RXWTRES)™4E—2
Wi o ot S AN S R EAT KR BRI T AN o QR BE T A3G , !

&

4.3.5 A HEMIBRE SRR ?

global interpreter lock (GIL) @& #A0 4 Python YE =i £ R &5 DIFZME 1, BN ULE) F
Python fURS HUGTESRIE GIL A REiE4T, FrAZ ZARRY Python F27 N BEA ROl —4> CPU.

7£ Python 1.5 X, Greg Stein J¥ % T — P52 AT (1 (“free threadings” #MT7), T GIL, Ik
LAl BORIUE . Adam Olsen folT thAEAIY python-safethread 1 H BUL T ISURY L5 . AERYZ,
?%)T%ZF%‘% GIL M 7R AR R B, XS e R AR I b i BB I 2 R e (=AM
30%) .

EXFH BEWRE RN RETEL 2L gs ARG ] Python! AR UFRRHE S H2 * R *, MARZE * &
B *, M concurrent . futures B ProcessPoolExecutor KM T — AR R T 40
RARFES T35 53 RAMOE 245, W PAMEH multiprocessing BHRALRIIEE APL,

T YU C AR A [ C A BFE R A AL S5 I, T DAYE AR AT C AR IRE ik
GIL, ihHABLAEPIT. z11ib fl hashlib SRRl FERERE 2R T

WA AL GIL MZR MRS IRSEE, A RSeMERmBl MRS AN ZILEX g, AR, Xh
AR A BT H A2 MR EIEA SRR, e —MRER T 28080, /R
BRI FAFFR 2 GAFER, XEGAFHAEAR BB RESIRES . HAD RIAA H O H AR
FIF, XL H AR R MR B RS T . 545,

FBL B PPBEX L8 T A5 T BEAEAT BRAYIS ] Py e i, RN [T RE I AR 26 = e P L e . SR =05
PR 55 1) T JEE W] FUARIF E N T At & SRR A AR RS T A BE TR 22

g, BRE MR G ZALAPIRA, B2 A PR — S ARE S A LI ?

4.4 WA S5HH
441 BRI ? (R TABXEE - )

{#if] os.remove (filename) B{ os.unlink (filename) ., &FH os FHPAFKEEZ XY . XK
BOZ—FER), unlink () XA EECE Unix RG24 5

WREMBEE %, Wiz os.rmdir () ; {#i/f] os.mkdir () At H3. os.makedirs (path) 24
# path HAEIAHFIER H K. os.removedirs (path) WA HSE, REEANTEZ W
SRS H DA B 1%, ATOABEF shutil. rmeree () -

BEA AT PAMER os. rename (old_path, new_path),

RS E AW Sc 4k, £ = open(filename, "rb+") T FF U, KRG H £.
truncate (offset); offset BRIA S Y RNV E. WA AX i os.open () T 1 ¢4
] os.ftruncate (fd, offset), H fd B3R (— D/ NEEAEL) .

shutil RHRWAE T LSO %L, (136 copyfile (), copytree () fil rmtree ().
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242 EREHTH

shutil B E—A copyfile () BREL. ¥R, #£ Windows NTFS %5 |, B S HACHR , A
52 il macOS HFS+ 45 L[ 75/ 3, JRAEX M E AER DM . B WA G SCHR R e EdE, A0
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 EHHEE (HBA) —HHIRE?

PRGN — BE R, BT struct B, ARBUIRAT DASEIREL & T RE IR a2 E)
WP AT R IS Python X4, 2 ARK

2B, T AR S S R AR S FPA% QB A 2 P A R B> 4 g e 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, y, z = struct.unpack(">hhl", s)

F e iy > SRR T b AR A ST (2 ),
VORI KA (459).

P HEE SRR (GBI EGE SRBMIR), IRBAT AR array Bk,

ik T HRERRTE, TR A HERIELETITSC GX B open () BELIEA "rb").
R(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, MAE bytes MR,

4.4.4 {l}F os.popen() BIBHEEAHEE R os.read(), XRHATA 7

os.read () @ MRZ AL, BEMAE SCIHMAAT— T/ NERBER RTINS os . popen ()
BRSO GE, NN open () JTIRIR IR —FE. L, WIREMN os.popen () £l
FERETE p R DN FITRITE, AR p . read (n) .

4.4.5 E#ifE (RS232) &0 7?

T Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/

%FF Unix, &% Mitch Chapman & fifyiG 1 :
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 HftaxiF sys.stdout (stdin, stderr) HALEHIEEXEE ?

Python S #Hxf Z J&—XHIK)Z C SCHARTFN R Z S .

XFF7E Python Hili it N EE) open () BRELANE I ZECCIEXTRKUL, £.close () M Python [ B
PRC T KM, HH KPARZN C SUUHIATT . HE £ P i i i, Al si b o 5 aliad 3.
B H17T* stdin, stdout 1 stderr 7£ C "1 (7K (7, 7E Python Hrts 25 E AT MBUREIRAL PR . 51T sys . stdout .
close () 24§ Python [WSCAXTRARIC N XM, [Hi2 T4 K5 Z KB SCHHHRAT -

PR PIX =35 C SCHHRFF TS, B BRI ARG S f 2 e (e, X ] BB 5 mi £ Ab 3 1/0
W) o AnARaf LR ELX AWM S, #H os.close () :
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os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thiy WWW THE{tA?

Z: 05 P2 2% F b internet Al netdata X PIFELIF) P25 Python 4 K EARE R HE B /R AL 78 AR 55 v A1 &
i web 245,

Paul Boddie 445 T —14 7] FIAEZR MRS, DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird maintains a useful set of pages about Python web technologies at https://web.archive.org/web/
20210224183619/http://phaseit.net/claird/comp.lang.python/web_python.

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

AL POST REARBUM T, A -2 A5 B fAT L3 ng 7
B, XBEE—AME urllib. request K& AH] T

#!/usr/local/bin/python
import urllib.request

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path

req = urllib.request.urlopen ('http://www.some-server.out—there'
'/cgi-bin/some-cgi-script', data=gs)
with req:
msg, hdrs = reqg.read(), reg.info()

HE, BEEE S5 RmMEN POST #:4E T, EHFFHAMMH urllib.parse.urlencode () Ab3
— N BT, WREAE name=Guy Steele, Jr. fYif:

>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})
'name=Guy+Steele%2C+Jr."

S
#7 urllib-howto ZREUFE 2 7R 61 -
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4.5.3 £ HTML JREER T AR ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 EfER Python BIZ A& xR ?

] smtplib BRifEFERIH,
N T — MR Y A2 AR MR ARG o X AN RIE TR SR SMTP HSC F2 4L

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input ("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

1 Unix 240380 DA sendmail, sendmail F2 /711 (7 BAE AR RGP A—FE, HHHEFE /usc/1ib/
sendmail, HHIEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAE FrdsBh. AR R 64
IS

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location

p = os.popen("¢s -t —-i" % SENDMAIL, "w")

p.write("To: receiver@Rexample.com\n")

p.write ("Subject: test\n")

p.write ("\n") # blank line separating headers from body
p.write ("Some text\n")

p.write ("some more text\n")

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHFEEEZE ?

B select FHALPE socket F4 /0,

BB 1 TCP ¥4 & EFHZE, /RTT PAYS socket A AEPH ZEA . XFE M4 /RIFT socket . connect () Hf,
RFF e BIsE iR CRKRATRE) s ®]— M . errno #IRISAIRY . errno. EINPROGRESS
FORE AR T IS A 52 . ANF R EAE RGORHR MUR R FE, AR TR B IARE R 2R A
NI

RATPAE ] socket . connect_ex () HERMGRA N T . ERFHRE erro {. FRHATARIA), R DA

S5 FRIA A socket . connect_ex () -- 0 B errno.EISCONN F/R 4 EL 58 A - B MRt ml DAK I
socket 144 select .select () ETC RGNS,

#ril: asyncio BHUBR(L Tl M AR KRR, RPN E A ZEM M AU . =T
Twisted FR2— T H IR+ & B Q% .
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

A1

FrufE Python A8 T B T REFLAYMAFS 42 5 4l DBM A1 GDBM . BRILZ AMNAH sqlited bk, ZAWiHLp
BT — AN B TR X R BB .

REBRAZ BRI E 430 &R Wi ghife wiki TR SRECEZ/FE .
4.6.2 £ Python dhfnfa SLEEF X L4 ?

pickle BEMLHRPA—Fllw 8 M A 7 UM T M (BRI BE I ERAHT P SCIF . B
B ZRIARPY), IeAh shelve FEAHURT ] pickle A1l (g)dbm @l 6 54T Python X R iH5 A4k
T

47 BERKF

4.7.1 Python diE#E4 pREHLEY ?
random FRAEFFRLHSCIL T REBUACE ALAS , BEFTRIERS i

import random
random.random ()

XA AR ] [0, 1) Z [R]H BERLIE SR
R V2 A L T A A, filn:
* randrange (a, b) i&[A] [a, b) RJE] ) —HEZUEL
* uniform(a, b) i&[A [a, b) K[ALZ [ HTF AEL
e normalvariate (mean, sdev) fifIEE (FEHH) 204 R%FE.
A — L R B E R T SN TR,
* choice () MNAEMTH PREPLERE 1 ITE.
* shuffle (L) SMFIRMATIEIEHE, BIRFHEEHLAITEL.
A5 Random 2, ARA] AR HSLBIML, R EIEZ AL FEALECE s .
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CHAPTER D

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

SR, SETTOAE C PO SR, R, SR ELZ BT A B, 75 SCRY extending-index A
.

KREFP sl =207 Python 5 FE A 55 X A~ 8

5.2 T[LLER C++ BE AR ECHEMT ?

21, AIPAMEH C ++ 3% C ThEE. AF Python include SO JE FICE: ¢ extern “C” {[...}, F4E Python
TRRERS T B R A HTIE extern “C”o HAGHE A 2R ES C ++ XTRATREAN & — M3

=
=
Joh o

53 CR®ES, HRELMER "

GiHHOK C Y RAMRS S, AT 2 3.

Cython and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the cor-
responding C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C
APL

If you need to interface to some C or C++ library for which no Python extension currently exists, you can try wrapping
the library’s data types and functions with a tool such as SWIG. SIP, CXX Boost, or Weave are also alternatives for
wrapping C++ libraries.
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5.4 tn{g £ C I T(EE Python i ?

AT I 48 A 1 B 5 2 K $RCh PyRun_SimpleString (), BE#HZBEANFHFH SN THEMK
B main_ W _EF SCH AT I AE BB IR [0 T AE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Zn 4, W PAfE A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfa#E C hIHEE Python FKixXK(E 7

] PAVRL ) il — P A 23R B AL PyRun_String () HMAFEETMCA Py_eval_input; EXMHE
R, W HERAE R ] 455 H

5.6 #nfaIM Python & higH C BI{E ?

XX SR8, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[i&[Al
s BB, XTI RN R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () ALRPIHAK N PyBytes_AsStringAndsize () $ff—HERHME
R I ET . TS Python FATERITRENZS, I C 1Y strlen () R,

TR —DRRIRM, HEEMREAN N NULL, RS PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A —AEEXT Python X411 15 )2 4% APL, Sl R g 2 04 fit——3% 2 Include/abstract.
h TN . BRVYF# A PySequence_Length (), PySequence_GetItem () XAEAYHE K- 51T &
J51) Python JP A HEF 4%, EAMNA AT {5 47 2 HAh A H AP Bl an 4L (PyNumber_Index () 4§) PAK
PyMapping API H{) & Pl 4545

5.7 tnfafE A Py_BuildValue() 82 {ERKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEAN M RIERETIE. WS ikt MBI
% KMl py_Buildvalue () BB U7 H AN B 457 iR I 2 40 A

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,
const char *arg_format, ...);

A AR B A RS
) Py_DECREF () b,

BT A SCAERT G 7 seek” I IEFFAE ASEL 10, 0 (fBE SRR EEA7E):

AR ETT IR A ST VR BT R [T iR X

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}
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Rl T PyObject_CallObject () &R — M4l h SRR, TR ESHARE, W

RARA0”, B SRR, WSS T HE ST, flr6”.

5.9 tn{aifsx PyErr_Print() ({ITENZ stdout / stderr BJ{ETAE) BY

Saith ?

1F Python f&gH, B L — 1 Frwrite () HIERXS . BT LRIREL sys . stdout fl sys.stderr,
VA print_error 5 H& FUVFFRUERIIMLEI AR, FEILZ G, i REAARIY wreite () TR R AIE

fafHb
HEX — R R R R 1o, StringTo 2!

>>> import io, sys

>>> gys.stdout = io0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

>>> gys.stderr.write(sys.stdout.getvalue())
foo

hello world!

SRR & SO R B A XL -

>>> import io, sys
>>> class StdoutCatcher (io.TextIOBase) :
def _ init_ (self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!")

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!

5.10 M C el A Python 4EHIIEIR 7

ARATPAGE i 0 7 sRAT — R TR S (5

’module = PyImport_ImportModule ("<modulename>");

WS RS (BB RAAET sys .modules ), EAPIMLIHH: 70
[ sys.modules ["<modulename>"] MHMH. T H AL BRI AT 644 238
PR HIIG A HAFAE T sys .modules i,

Z AR AT AT I ATy AR T R JE e (RIVBEHe G SRR 44 %)

e

attr = PyObject_GetAttrString(module, "<attrname>");

M PyObject_SetAttrString () AHLH AR S E 2 v DA .

5.9. in{a##3xk PyErr_Print() (s{3TENE stdout/ stderr BI{EAAE) BIHIH ?
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

WRIAREITR , ATARERF 2 T3 FEhi LBy a2 " 9 RS A" STRIR AT T 5 ZEABE 2%
T Python iZ1FI REEAUL, C Al C+ FEARBA RKIY KB I E G —A> C 451 (355F) FBUA AR
Python X 5 1) SFEM [ R T C+ R4

B C++ B, HSRCIRAES, HiEf Hibitit ?

5.12 FfEM Setup XHEFHMT —MER, Hft 4 make RYT ?

YRRETF L NATAF G, WA BATAF, WM R R, (BRI — L5 HRY shell i
ARG, 10 HIXA bug /D, BEARAERLX 2RI )

5.13 wnfaifiky & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) IRmar4:

br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

continue # repeat until your extension is loaded
finish # so that your extension is loaded

br myfunction.c:50

continue

5.14 FAATE Linux R4 E%miF— Python {51, {BEHR/D—LEIH.
At A?

KLZEFT ) Python J[RA NS /usr/lib/python2.x/config/ H3%, #%H P HEE 415 Python

PR T RE A S

XTF Red Hat, %% python-devel RPM DA B ZL ) S04 o
X}F Debian, j£4T apt—get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AE; Python L HAMFRESAYITR, TEM AR (FIan, GEEAT “if” BRIk, Bk
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -
1 Python w1, BRI DAREI] codeop Bk, XML ARH BT AT . BN, IDLE g6t 171

TE C AT IR Y B ] 525 35 2 W PyRun_InteractiveLoop () (AIRETERMAYLAEH) ik

Python f#Ress N AUE A . BT PARE PyOS_ReadlineFunctionPointer () $§[A148H) H & i
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

BENASINER g ++ IR, WE F4mi%k Python, LI g ++ EHEERE (78 Python Modules Makefile Ht
WPt LINKCC), K4ty R (Flal: g++ —-shared —o mymodule.so mymodule.o ),

517 GeRRIB— 1 X&R%E, HPWIRHEE C Py, MEMBFEE
Python chsc3il (5140 447% ) ?

sef, ERTDARNEZ, Bl int , list, dict %,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) provides a way of doing this
from C++ (i.e. you can inherit from an extension class written in C++ using the BPL).

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 63
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CHAPTER O

Python £ Windows _E i Il j5) 21

6.1 FEHTE Windows TizfT— Python 2% ?

XA —E AT A, ISR E 2 B AE Windows [ AT s TR R I 5, — VIR 5 W5
ARG, VRV BN

ERARAROE L PR IBOT R BRET, 5 AR & ALY a4/ % 17 H 4 A\ Windows fiy <. il #1
DUT, AR DA A i8R emd SRETHEXAE N 1. RN IZBER A BURE 2R3 Xk 1,
PR B A Windows ™ iy &P/ 4F”, Bl H B REARBRXFE.

e |

BT P T RE AN, i FLUSTA W] B A HABZR VT, BT MR & BRI AE R A4S -

’D:\YourName\Projects\Python> ‘

HR I P 2 B B 5 AR ) R G BT 5 RN e B S . MRS 3N TIXRE— R S, BT AT 4G
i&4T Python B2J¥ T »

Python I 24 73 Sh— i Python A% AF 25 AORE PR AL B, MRREAREREBUMIA, TLESHFN T, A
JE AT F AT ARSI TVRIIRE T o BT LAZE AR ZEHE R RE AR R AL PR Python IAIE?

Ho, WitRarSmE HREERE “py” AR AT RMREAS . ARARITIT I — a0, Sl Ay
% py RJEHE 7

C:\Users\YourName> py

LR VAR e VEN VERe s H-OF NILE

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)].
—on win32

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

>>>

PR 2 A “HA ATIT. X EME IR T AR A A Python iFAJ sl 3k, HAEERRN AT
FEEAT. X2 Python F KHYINAELZ —. M AL RBAIFERER:
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Vg N0 A B AR Y 1 5 0 v B W] AR i T e . AB 45T 52 B R Python &350}, M exit () Bk,
W EA ctrl BT A 2, 251 Enter 3R 1] Windows #2445

AT RE R BULETF A S AT SORE— R I TF45 » ST A2 A » Pyihon 3.x » Pyihon (4 4-17), JEATE IR £kt 31
A >>> BURMB N . FEHZ G, R exit O BEHE Ctrl-2 QARG 2.
Windows £ fERCNE HETT—A “python” @94, ELLE (R LARRERI M B2 E:

SR A5 oy A9 LS, FTRAHEA Python A T . 7 SRt Python AR HI45%1 B s A

HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR MM 3 H AT, HARDA
B AT AR AT

C:\Users\YourName>

HABAERT VAL py @ PATIRHIEAS, RTEEA py FIEIAS 12

C:\Users\YourName> py Desktop\hello.py
hello

6.2 IE4it Python HIATIHT ?

7£ Windows |-, #5if Python 22 F2) 7 CL K .py §7 24 5 S0 2EEY (Python File) #H JCHK, I 1% e 2244
BLZ TR IFT a2 (D: \Program Files\Python\python.exe "$1" %), iX & PAMFIALE
RPN AF FAER “foo.py” A INAT. WA BRIE A ] B b AR A “foo” T TG i A SCHY B 44 SR Hh
A, WITEERE . py 7S] PATHEXT S5EAS .

6.3 Htr4FHti& Python EF&EEIEIR 7

i %, Python 7£ Windows F RN, (HIE/R A HE 5K i Python S ARTR BARK I A A BE /B 5.
LN, AR AW EAN A Windows 248 E, Python AIR] LA TAERHR 4T

W FREAT BB T AL A SR B IE B U B o 2 RE RE ST R TC B M0 SO AR G0 i A 1
Frommy, —LRFEINA T 2 S EON B B RS IT 8 . TR IR R G020 I AR A P I T
R EILEN R R ECE . SR, McAfee R EIE N TMPTA X RSV, &7

A AN T

6.4 FEHER Python BIAFI{ETRITICH 7

TS 4o 7T Python fip A4 3 At s 4709 #5427 ¢ 286 AT FIRAE BT AT SR T RGBS
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6.5 *.pyd J(###1 DLL XXF#EED ?

S, pyd X AL, B2 WERIRG — 144K foo.pyd 1) DLL, HEABEULHA—1 K
B PyInit_foo() . RJGMRAIPAYRE Python {5 “import foo” , Python ¥ 2 foo.pyd (DA A foo.py .
foo.pyc ). WIERILEIE, FF2M PyInit_foo () RUIHILE . AR K exe 5 foolib H8E, I AiX
25230 Windows L3R 7E4E DLL .

B, foo.pyd I8 %1% PYTHONPATH , 5 Windows ] T-1# 2% foo.dll [ &2 ANTE . 4k, foo.pyd
NEFAFAERIBITRIATRT, MUSRRGAE TS dll 8, WIS A, 248K, WSRRA inport foo
NFZ%E foo.pyd o #E DLL Ht, ##EEAEIRAASH ] __declspec (dllexport) i, FE.pyd 1, HEHETE
n] R E o

6.6 ¥ .E#I& Python gk \— " Windows 2% ?

1. Windows I F 2 i A Python fERESS AT AR S5 40T :

1. 3% _ AL HBAERP).exe SO P E Python . #F Windows |-, Python 244 &2 —/> DLL , iX
FEA AT DAALEE S AR A B il /& DLL i, (X258 — Rk g, ) MRk, ##3)
pythonNN.d1ll ; BiEH LS C: \Windows\System H1, NN & Python 4, W% “33” {1t
%% Python 3.3 ,

T PASE R PR ) X2 5 Python o il 3R e IR 4682 8 pythonNN . 1ib , TTEATHY
PR HERE pythonNN . d11 o (—fBiiHH: python NN.1ib 2l “importlib”, XfpyF
pythonNN.d1l . B THEEANITS )

i AT B A A R b R Ak T AR R I, — UIERAE B AT B R A AR AR T b Z5 ] Win-
dows ] LoadLibraryEx () F&£/¥ Il # pythonNN.d11l . ARS8 0625 i A # ] Windows 1)
GetProcAddress () BIFEIRIFAFEEIT ) pythonNN . d11 HEEFFAIESE (BRI Python f) C API ).
7 ] DA I S48 £ XHE AT R A Python C APT Hri il C AU /2 HA Y .

2. WK SWIG , 1R85 B/~ Python “yJREMibL” , &45 0 R AR (0 B AT ¥ T £ Python
BT . SWIG ¥ VR b B AT KT £ B A e ) oxe S o 10 C AURS (1) ARl
DLL 3, B L 1.

3. SWIG K —A> init pREL (—A C pR%L) , HAI TP RS 2 PR, G, s 4
FR/E leo , W init PRECRFBEFR A initleo() » QISR SWIG (5235, W init pRECRFPEFR A initleoc()
o XA T A R FA S 20 1 B B 2
PRAT DAKE IR 2 i) C RS 42 5 .exe SO0 I PR 2 8 00 46 4k bR B4 W) T X5 48 5 A Python
D258 A R RIC L. )

4. FMEZ, WATRAH AT RIS 5 i) ih 4k Python fiRRELS .

#include <Python.h>

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

5. Python C APL{E{EB/- A, AL R MSVC 2 SN R4S FI THU 22 python dll | 3k 22257
.

M 12 SR FILE* 2R PNE “Bomg” BB gk as i AR, O a Y
FILE ZE HESEA . MSEBRAEERE , XLRARR _ &k _ Sohfe.

W 22 FEA void R EUE IR, SWIG 242 i PA AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;
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Py_None &%, B3 & A%f pythonNN.dll #1444 _Py_NoneStruct [ 225 n 45051 H . [FIFE,
AR RHAE 22 Jrise a A FP . K LIRS R 4y -

’ return Py_Buildvalue("");

ﬁﬂ;ﬁﬁﬁﬂﬂ SWIG i stypemap fi4 HEHEATH L, (HIFRTIEMIETAE (T2 —15E4m SWIG

)

6. fiiJ] Python shell JHi74< )\ Windows [V JII 27 N B # 37, Python fiRE g 1 A2 — A F 250 AEAHY
7RIS T AR B D R GE. M, R (8 wxPythonWindow ) A% EIE—4> “AHL”
FEARTT H o FFIZ 5T L R E] Python fEREARRZAE S . AR AT LAKE Python [ i/o g [ B STRFEES ) _ A
Hoxg, H IR AT E—LE read() Fll write() Jr¥AHY Python Xf 5 (7ed" JBHehiE ().

6.7 Wil mig2E A EAEHET Python [RIEEFIEA tab ?

A FAQ AHLfS I 1 #4F, Python FEXH5Eg PEP 8 , k171 Python fUISHERE 4 2545 X t1)2 Emacs
python-mode ERIA{H .

AT gnbEas 1, IBA TR SEEE MR TR, MSVCYEX A 4R H, HHMRES I E
FAFE TS il Tools » Options » Tabs, %} 3255 “Default”, & & “Tabsize” FiI “Indent size” % 4 ,
TFEPE “HRATH” e .

WARTR A TR AT B4 T B S 2% R8T, Python £25]% IndentationError B TabError . 4
AT PAIZAT tabnanny i DAL AL SRS £ H SfA%

6.8 INAHEAPHENIRA TEERE ?

B msvert Bk, X2 nifEf) Windows L g A, B TP kbhit () HI TR
A B PN T, PAS geteh O JTFIREC AN A H 0 2 .

6.9 How do | solve the missing api-ms-win-crt-runtime-11-1-0.dll er-
ror?

This can occur on Python 3.5 and later when using Windows 8.1 or earlier without all updates having been installed.
First ensure your operating system is supported and is up to date, and if that does not resolve the issue, visit the
Microsoft support page for guidance on manually installing the C Runtime update.
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CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BERET R D
7.2 Python it GUI TA® ?

Python [ HRHERY B ALFE— A F5 0] Tel/Tk FREEERITE XS 0982 10, FRR tkinter o X ] BEJE S 45 o) %
(B E &R L4 Python 1) JFfi 217 ) AR, T Tk IWEZ(EE, WFEHRmEADm
=8, UL Tcl/Tk =01 . Tcl/Tk ] PASEE AR T macOS . Windows F1 Unix ‘-4 .

EAEZ AT, FLRBOATIRI H AR . Python Wiki FRMET—4 5514 F1 1A 4 1) GULRESESY
e

7.3 Bk Tkinter BY|o)&
7.3.1 FEEWH “K4" Tkinter 32/ 7

Freeze (iR “VR4E”) s&—DAPRQIEMS Y HAFM TR, 2 “FR4E” Tkinter #J¥Rf, FUTFHAZHE
AIREAE IS AT, ORI AR5 2 Tl Ml Tk 4.

— PR T R AR TS Tel fil Tk B — [l KA, HF HAEIZ AT I {1 J PR 8348 | TCL_LIBRARY Al
TK_LIBRARY 5[ b I (L B .

To get truly stand-alone applications, the Tcl scripts that form the library have to be integrated into the application
as well. One tool supporting that is SAM (stand-alone modules), which is part of the Tix distribution (https://tix.
sourceforge.net/).

T2 SAM Bib 415 Tix , £ Python X4 Modules/tkappinit.c FHATX Tclsam_init () ZFH)IE
WA, I BT S libtclsam A1 libtksam FH4%E8: (7] REHLEALHE Tix [FE) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1£ Windows PASR HABF-& Ef DA, AREEZEANTFEM A LR ([ER2ARUARHUIE S— TRE 1O i,
Tk A5 Xt ) xtAddInput () XA, B REREM— R, 24— SRR T AT
I/O #aVEIHE, Tk FAEHESIE XA FJE R L. 2 tkinter-file-handlers

7.3.3 7 Tkinter h$BHFEATLTIE: AHH4A?
LHEWTRIWHARE : CAMT bind () FEHE THAMAIRET, B2, Ui X5, X1
AL FFR 5T AT

SR TR , B RO R BB WPE T SRR focus 4. 8 H—MEIFIEAR
i CHLREAL, TR (MR : A akefocus ).
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CHAPTER 8

At AR EZRET Python 7

8.1 4= Python?

Python Jg —MEEFIET , $OFZNMRFEM . BN AmrEr 2 N TREEAT], S TET
Google. NASA Hly5- R A8 A R IETT 2N S

ARARAE 3] B £ Python, &% Beginner’s Guide to Python.

8.2 At aBMEi ERIET Python 7

WRARATCAHRE F3h 2050 Python, (HEANHBAE TARAY AN |, 3% BAT—2En] REAY A

o T REEIX B F A A b 7 PR AE S ) AR T 2R T, RSB — R UE X G T e T
Python,

o WU B2 5 =07 T AR AT BE R Python B IS Il 77— Python. AR TR AMRZ
Bl GULARR . MZgHiessas. A RLIARSE .

+ —28 Windows ] i3 | Python. R85, FA1T fi#5)] Hewlett-Packard 1 Compaq i) i1554L
£1 % Python. 4%, HP/Compagq [1)—4645 8 T H /2 /| Python ZRE 1.

« 25 Unix EMBAERSE, W macOS 2% Linux ZF7H, #RERIAZSE T Python; "B 7EE
LA

8.3 F:HEMMBR Python I ?

XTI 2% Python (¥
WEARA NEBN 43T Python, RATATEARSE W ERFRYTEOL T L2 ERE . 7E Windows H, W] fdi ff]
IR R AR EE

U0k Python SRYFT20 =J7 I HARSY, VRILREMIBRE , (HIRLAR - RE A REIE R TAE . AR IR L
R 14 ) A5 1 AN 2 EL M Python,

1R Python >k H TARMERAERSE, AHERMER! WERMER 7€, AEA7H Python 5 Ay TR JoyA TAE,
Horp BB T AR AR AT RE T BB, R Bl AERG 2 A R GOR B M Bk Python B AR i
R

7


https://wiki.python.org/moin/BeginnersGuide

Python Frequently Asked Questions, k%5 3.12.0a0

72 Chapter 8.

“Aft aFrEE EREKT Python 7



APPENDIX A

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

F & Wparameter RIEFRSCH , # LI EH 540 5 1 404 X 5] DA PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & XMW HRERERAHLL, AFRZAFETEAE vield RIXA P4 — RS FHE asyne for
PEER S FH A
WARTE 248 50 AR e R gL, (BAERR LU0 IR BRI 48 0 A B R E. WERFEEHE
FEAREME X, W AR AL .

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

FE/ yield SIEHIEALTE, OME4 AT RCEATIR (TR AL RRAY uy ). %%
HARBEREGIM _anext () BFATTTSHMEA RSN, MBI TAKSE T
Z: i, PEP 492 1 PEP 525,

asynchronous iterable -- 5 2B W[ KRR W fE async for A o gk 6 X . 0 A0 HE o B
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JP: A value associated with an object which is usually referenced by name using dotted expressions.
For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable -- \[2FFE R GEFE await FIXX PRI SR . W PAEcoroutine B2 HA __await_ () 7
XS, 20 PEP 492,

BDFL “& 5 {-z&ph#E" WP X455, B Guido van Rossum, Python (A3 .

binary file -- " JFHISCIE file object RS ELE F 7 b o —HEHISCHR BB HE A BRI (Teb,
"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSLHI.
A S Wiext file T fREEVSIES st MM CIRT4 .

borrowed reference -- fif A 51Ji] 7t Python () C APT 1, fEAGI A —FXREI . EAXBURIREI
M RIS S e S — A To B bndast. Blan, S0 m 2% vl AR R 2 ) i s —
A~strong reference A .
HEFEAEborrowed reference R Py_INCREF () PANFEFEHEE Kystrong reference, BAFR24ZX5%
TEIEAERE AT IR J5 — A Z BT &% . Py_NewRef () BRI AR R B —ANHr i) strong
reference.,

bytes-like object -- ‘7 153X % 2 £f bufferobjects I H fE Tt C-contiguous Gz v Xt 4. X WG T A
bytes., bytearray fll array.array %%, WA KIFLZEHE memoryview X, FHEIMNE
AIFEZ R BRI E PR s XSO R E 40 . PRAF N R SO A S i B 1 R IR 5
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FBE PRV E R ST AL BRI . X RO RAE SR TR R TS R . AT AR R
RBTH4E bytearray VAN bytearray f) memoryview, HABEAET R IR T A
AN (0 R4 XA R I G704 bytes PAK bytes Xf4H) memoryview,
bytecode -- “y= 1% Python JEAHS S d 3 7 I5RS, HJ CPython fifffdi 1387 Python £ 7 1) PARALAD .
FEREAFAE - pyc U, SRFESE ZYCHRAT IR — SO I FE SR (7T DA S 23R IR0 5307 i3
KA )RR R 2 AR T BT S BUBS RS viral machine 2 1. 1R )
Python UL FFATRA—E @, WA —ERETEAIR] Python A 34
AT P TTAE dis BEHA SR 267

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cdass -- & R P XS BN . 20 SRS WHZ SRR SEB AT ERAE I i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

complex number -- 535 X% HLBARGNY SR, Hh A Ber AR R A A — A R A
MEROR RERCRAL (-1 WP R) MSeflle, W ERes P Sl 1, TE TSN . Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIES 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PN PATEAE R AR ARRIWAS . Ak, ST BT sskil, —MTEEdR T aEs
HZA TR, M E RN R E ARSI KRS A B TiEE: . 20 contextvars.

contiguous -- ¥8: — PZp IR R C # 42 1§ Formran % St S0 RSN . FE4EZ /2 C Ml Fortran
L. FE—4EEH T, Fr A 25 H L TE NAE I U A P HBHES ], SR MBI IR IR G R 5 0T .
T2 Y C-IELH T, B3 NAFHBIEHES B e — & 51U 45 H i3 ek . {HJ&7E Fortran
ELHA N RS — DR etk

coroutine -- P P e T BIRERY S — BB . TBIRR AT AER — dE AFFAE S — RGB o PRI AT PA
W ZAFEN S LA BEAKE . BTl asyne def ifRREH . 2L PEP 492,

coroutine function -- BpFERA%EL IR [5]—coroutine JF IR E. THFRREA @ T asyne def B8 E X,
HAHEHL S await., async for Ml async with RS, X2 H PEP 492 5] A 1.

CPython Python Zif5iH 5 UALIESL I, 75 python.org |- %A, "CPython” — 3] JI} T-7E00 BRI S H-5 H
S 4n Jython B IronPython AH X 71«

decorator -- $EHZS IR IFE R 75— R EU R AL, EHEMEH ewrapper IEETEACRHI TR BT . 2
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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descriptor -- #iiB%; F(TEX T _get__ (), __set__ () M __delete_ () FEMXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl SRR SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
(HflIAEE TR B A AT S SR 2 P Python [ 88, TR @ VF 2 T S PRI A
BIERE DR BE. FO7R. BRSTERA LS ISHY 5 H A

A KB ERITEMEZ (5, WZ I descriptors B {15 .

dictionary -- Uit — SR, Ho AL AR BIA I A9 (E . 7T PARALATRA __hash__ () Hl
_eq__ () JTYEBINR . 1E Perl 1575 A5 hash.

dictionary comprehension -- “y il A AbH— N R ARG b B BirAy sl 3 JC 3R R ] 2R T LY —
MEESYE, results = {n: n ** 2 for n in range (10) } FEH—PHE n B{Hn **
2 FOWRLET S A 78l 2 i comprehensions.

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P A BRI o BRI A, Al list (dictview) . 2L dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- 1878 F5—Fh g e XS, BIFAREEE R R EAORH & 2 A B EmpE 0,
EHBRAS A EEUENE: (BRGNS T, MERBEN T, WAl EmENST.”) BT
SR U AERRE A, Bt RIS Al 8 fe i 2 SRR T RG22 5 o0 fif
type () B isinstance () fgill. ((HEERNF-2EBRT DAME 40 208 & fE b e, ) MIfERESR
F hasattr () s 2EAFP SRfE,

EAFP  RIFURHOSRVFATHE A 5" HPESCHRE - X Python 7 A 4 5 UK 2 BUE BT s 1) S R AT
e, FEAEMBOE SRR B o XM R PR KRS B i@ K iE ] try Al except 4], T
FARRT R MR PrELBYL WA, FLT C 42 Hihih 5

expression -- FAX T PUK I EAMEMEARIC. AP, — Rk 3ah e Rk Bl . 4
PR JBEEVTI . AT SRR EOR R, ENERAESRE —ME. 52 HMES AR, 5k
PrA i S MR R b IBAFAEA BEBON R Wstatement , Bl while. WR{EWEET1ER
[UE == Sriva v

extension module -- §JEBIH DL C 5 C++ 4 S5 HUMIEL, (i Python 1) C API 36 5515 5 4.0 A K P AR
AT A2 H

f-string -- f--F 4 WA £ WP BIS TAFER P I EIE RPN AR RS AT
fHRIfE S . L PEP 498,

file object -- SCPEXF 4 X AMRAL T ) S04 APL DA R 2B HRXTS (A read () B write () iXFE
7)o« AR HANE T AR, SCEXT G AT DA SR B SR SO, A R B, st
iﬁiiﬂ?%ﬂ/‘ﬁﬁl\'ﬂ (BlbrER A . WFZT X, BT, HE%%). SUERTRmpiich i
KA RE
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SR do ik, GBS R 2 open () B

file-like object -- SLPERM S file object W [R] i,

filesystem encoding and error handler -- Sk R Gk X G P4y Python i 3 M 2 1F 2 5 il i
SEAT A BAE B4R Unicode [ 2 F % 205 45 15 Ab FH A 4
A B G G b A ARIE R R I RS K BEAE 128 DA BT A 358 . ISR e R G 4o =X TG
VARALIGARIE, W) API pR#( R BE£5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREA]#HE ¥k
IREUS R G gt s 25 B R AL BRI .
filesystem encoding and error handler ‘Z4F Python JEz|IHE T PyConfig_Read () ERECRAECEN : 15
] PyConfig ) filesystem_encoding il filesystem_errors ZH .

2 Wlocale encoding
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finder -- #RA — P ERPT ABLR I loader FIXT5E

M Python 3.3 F2{EAE PP ARIAG A 4R 8% L3512 & 3% BilA sys.meta_path ffifll, PASepath entry
finders Bl &y sys .path_hooks i,

LA 5 1 PEP 302, PEP 420 i PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4R[E -3 X E -2.75 @ FTRAGEINEEE ., L PEP 238,

function -- A% W] DA [ I 3R [ BEAME I — 2R o 38 0] DA HAE ABA B2 S e R BUARIIA T
¥ . 59 Wparameter, method 1 function 2877 .

function annotation -- FREChrI: R4 R EE 250K Bl {E ¥ annotation
PREPREEIE T R 242« BIan DA R R Z A int SEOF LR E—4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR AR VB I AR UL function —5 .

Z: W,variable annotation 1 PEP 484, A3k T ILINEE. 553525 5 annotations-howto DA T fitfif A%
R RS B

_ future__ future i5/4), from _ future_  import <feature> F§/R 4 iFas i F¥-7E A i) Python
KA R A AR B TEEAIE SOk i 4 pi AR . future  BEHRSCRHCSE T RRENY feature B
flo AT A BRSO X AR R, ARV DA BB 50H Re HEAE fl B 8 B OImA BB S T AR E
B (5E) FE(TI A ERIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K JeInlfc B FBE 60 ) N AE 2SRt A2 . Python 2 3t 5 | FTHECHI — AR e
AT AGERE | FH OGRS [ i R AT B3R [ i o AT PAGE ) g ARt 2 il 1 % [l e 2% o
generator -- /2N R[5 generator iterator REL . ‘B ARRMBGIEERE, AFSETHAE yield
PR A= — RIE LS for-THFAME I B2l 4T next () pREZE KL
W TR AR, (AR O N T AR R4S A A Bk K% . WERFFEE KBS X, iF
{1 F A PR DATRE L S
generator iterator -- 2 R ESEIRES generator BB EIAINTS .
FEAS yield IGHFRHMSFAIR, CEL A BRI TIRGS (B8R B AEERD ry 154]) . 4% £
AR R B, B MBI EREIAT (X580 AR MO T 517538 R 522 HIAR )
generator expression -- /LR AR X R — A ERARNFRIBA . BHERMRG -8 TR L5 A & X
T MEAAE R BRI for T4, PAK—ANAIEER 1f Fh). AR GFRBEX S NINZ R EA T
—ZRIIH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIpR %L AN [F] 9 S SCEUR [ S A1 1) 224 R BT AL IS0 BR AR VRTINS & v R 5
SRR AN R R B WA~ S B

g2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z R WYL S ope; WHE I 1ist 1 dict [¥ container class, A F &M%
AR FIARIE
WZYNAT, ES 0 R4 23, PEP 483, PEP 484, PEP 585 , fll typing fbk,

GIL 2 Wglobal interpreter lock
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global interpreter lock -- 2 JSyffREZT BT CPython fRRERR TR B —FOHLA], B R PR [ — i 2 A — A2
FELEINAT Python byrecode, MALHITHE T BEEXT SR ((13E dict GEBNERA) HMIF LU
ke 4x i T CPython SEE. 2 BE MRE R N B (AR 4 2 RIS AT BT 68, AR U 4
PETAEZ AL PRES BT

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally intensive tasks such as compression or hashing. Also, the GIL is always released when
doing I/0O.

BlE—A (PARORSANRLE RS e S8R ) A ARE” MRS M ARIRIE R, BhixX 2
A A R A PR DL S RO BE o 5 S IR bk R (R A A HE R B AR A Ak, AT R
MEDAGEP

hash-based pyc -- 3 TR pye (16 I S 4008 7 LT 3 5 1 R L 8 R 5
AL . 21 pyc-invalidation.

hashable -- W[y — /N3 G2 B0 A (0 SR AE LR dy I IN B R B, iehcl e A (EmREEA
__hash__ () J7ik), HAILARIHEAMX ST (EFEEA _ea () 7ik). AR R
JEAT R [ A NG A (L EU RS SR A A ]

]I PE CERERT G REAS VD T SR A A L B, TR Ry B 2 ) A P R I AL

KZH Python AT AR N B X LA PTG A AR 254 (Blans| el 7 at) #ATAA: A
A[ARZEES (BIANTCLRN frozenset) {4 ENTHICEIY NI A B AR . P E A 513
KRBT . BAITEREER— A (BRIERSHOWER), BN A ERE K2R
FEANIRT id (),

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter
environment which ships with the standard distribution of Python.

immutable -- AEXR HAREEERRSR . AN RATERT . FAERFTTA. RN RN GERL
AL o AL ITAFAH— DA AIE, WL ETHET AR G o BN ITER 20 R A (A T A %
TERL, BNt d i i

import path -- A HZAE (B4 2458 ) AR5, SR path based finder I K2R
FABVR. TERAR, WACESFREFERE sys.path, HEXFRKGEREBTHERE EHRER
__path__ J@.

importing -- FA 4 —/MEH ) Python HUTEAE R 7 — MY Python AURS T 66 11 72 .
importer -- ‘FAZY EHIFIBBIRIGXTS WX GBEIE T finder & T loader

interactive -- 28 f. Python #i A7 — 32 H AR, BIMR W] DAE MRS AT I 4 A TR ) IRk, SZA]
PATHABRHGR . HFANTSEHES) python fird (WA DATEVRI T SALIF 46 35 B h e PR AH
I SE AT ) o AR BT ARV SRS IR A L e 4 X R N AR w O (EICAS ] help (x) ).

interpreted -- fiFFE%! Python —@MREALIE T, SZMMARHIFALET . BRI DO d 1577
M2 s A AFAE T A TR . X R RE RS ] A2 AT M AN a0 S 2 B vl S0 A7 S s
7o MRREALE & 108 HA M g i A0 5 BRI Al Y, (R KA s TR g, &

Dinteractive.,

interpreter shutdown -- fRFEZS P PRI, Python MR &350k A —MRpFRiz 1T BOT 2 R
BUTTH E M BEFTIR, BIABEAERAIAS P OB N RS 45 . EIR R BRI A DI . XA
S SATH AR B 5 | [ A A AAS AT o T8 R P B AT AR T RE B B A Fp e, R TR
BRI RIRC A AR (R U0 1A PR AL ] 45 ) o

fREAR T Z I 2R N __main_ BB ETE AT AT S8 AT -

iterable -- ] ZfC*x} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__ () method or with a __getitem__ () method that
implements sequence semantics.

SRR T for JEFRLA K2 HALTE—DFIIRMIT (2ip O L map () ..)o H—AH]
AR GAE NS EALLNERE iter () B, BRREZMGAIENAA. X AERE T 40E
O FEFUH AR AT R A, REFHATEIN iter O B A CABLIEAIXTS.
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for IBA 2 AR H S AL BB AE B — NG IS A i 22 748 & R TE I Rk A% . S
Witerator, sequence VA Jtgenerator,

iterator -- WE{CH AR F R LR BN S . BB _nexc__ O ik (SRELEAN
BEERE next () KRB RER AR, M4 3%AAEdE ] NG5 % StopIteration FH . FiX
B AR ReXT 2 P BRI C AR, RS next_ () HYEHSFIRE|% StopIteration
S0, SRR _ iter_ () W AGERZERERT S (B, BB A T
PR, T T EAB T R GE IR & A BB RO PIINR IR & A 35 A
T RS . AR5 (10 List) ERBRINHAL A iter () REEGRLE for THERHE B H#H
7L o Q0 SRAE AR O N AR 2 AR I 23k [l 7E 2 122k A R gl R 1 (]
— IS, ARG R D EAA.
W25 E £ typeiter.
CPython implementation detail: CPython %A% —N FERERE X _ iter_ () MR,

key function -- SEPA% 5 o B AR RS FE PR 2, 2 REWS R 0] H T HE R sCHEO A AE B TR B W %, i,
locale.strxfrm () A T —FEH & KIHET 2 & o HE 7 .

Python Hf7 ¥ 2 T HAR Ao vF S e Bk = R OC R HE 8 H A X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

There are several ways to create a key function. For example. the str. lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1 ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (),
and operator.methodcaller () are three key function constructors. See the Sorting HOW TO for
examples of how to create and use key functions.

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression

LBYL “Se#ifaBbik” M3ESCqis . XA USRS XA S AEDEA TR s 402 w2 A i fe 2
BERAE S EAFP 5 AG O L, RO KB 1 £ T84

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- iE & X 4% 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl1252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- §1|# Python &) —Ffsequence. BIRANHNFR, HHERMTHME S P m s %,
T E TR I RIS 2R EE R O(1).

list comprehension -~ FIFHESS, LT FE 1) f ) T 47 045 76 2 9648 1 5 L0 22 1) B R
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
>0 F) 255 A oS BRI REOR REARAR (0x.) B, o 1 FRpR ATERY, A0 2R mE Il
range (256) HFHYFTHICREP YA,

loader -- MRS A TTMEBIIP X Z . B E L4 Lload_module () Bk, MBS EE H—
A finder 128 . PGS PEP 302, XfTF-abstract base class W[ Jl, importlib.abc.Loader,

magic method -- AR J51: special method f)AEIE = [R] XA .

mapping -- WLt A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
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classes. Examples include dict, collections.defaultdict,collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFETEIREY sys.meta_path B R TR B i) finder. JCES R 45 Spath entry
finders FEAE RIPAEFH A -

H& A importlib.abc.MetaPathFinder T fEICEAEE TR as T LB HYE,

metaclass -- JLR —FhH TR, KE UL BFMERY R, oMz Lik=
SHOTAIEM N RIS KT I R g s S AR RN BRI SE B . Python [RHRHIZ Ab7E 3:
DA E G2 K POKIEAN T B AN T H, (HA T2 B, JomT$R A A o 4
§?§%§1 %‘Eﬂlaﬁﬁﬁ?ﬂ%ﬁﬁuﬂﬂEllu\ TIMERE LA . IREERT S )2 . S Eapl, DA
HAhFZ2A4E

21312 I, metaclasses.

method -- Jjik TEIENHE LA REL. WERVERIZER LI — BRI, iR R IR B B 4
VE R HEE—Aargument GBI 44N self). £ function finested scope.

method resolution order -- Ji iR 5 32 M I 5t 2 70 2 4R D3 i 8 23R AP BL 2 BT FH B SE R I
W25 E Python 2.3 J AN THEE 2.3 BGE Python fEAT2E T FHAH 26 84 3L 112615

module -- §ie XTSI Python (UG —FPL LIRS, A BIBRBA ML ar 4 25 M), W45 {15 Python
R Bkl L importing BAEPIMEE] Python .

5 Wpackage.

module spec -- BiJu bl — A ap 4 a5, HPh s H T s X :AFE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO Z:lmethod resolution order
mutable -- R[AEX R W[ASXT R I AFEE 1d () PREREDERIEN T UCERBUE . 51525 Wimmutable,

named tuple -- H# e8] Aify “HAZuH” ol {l TAEMA0K ool FFHHEH R RIRG RN 4
PRIBYEARDT BB . ARSI s SA n] REHT A H AR

FUepERAE T HA 4, 836 time. localtime () fll os.stat () FRE{E. 50T
sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

ALHA e E NEIRA (Bl T 6] o tesh, B4 oAbl # A E U tuple 4k
ﬁ%%)‘(%%?ﬁ%é@ﬁiﬁﬂéﬁﬂ@o XAERRAT AT T4 5, sE M T 4L collections.
namedtuple () Q. JF—MIr UL LEIN—LET Lo S BN B B4 T4 A s ik .

namespace -- nn%'ji'lfﬂ i 2 AR AL WA BT« fin s 2 (A Jeil . AR RN E R, AR R P iR E
4 a0 (TEEZ ) o A a3 [ 3E I B 1k fir 24 oh 98k SOt BN, % builtins. open
Y os.open () AEA H A 2RI IXr o firs 23 )0 18 i Wi R SEH S SIS R IOk 35 1
P T e ﬂl_ffﬁ?)jﬁ 4N, random.seed () Bf itertools.islice () XFPEEIAH T iX
R R random 5 itertools B HISEENE

namespace package -- iy %23 M4 PEP 420 fir5| AW —F U AE T 258 Wpackage, v 44 23 [ A0 7]
PASA SR Fom Yy, Hathid Iy s\ S regular package AN[a], B EATEA __init_ .py XfF.
S R] 2 Womodule

nested scope -- Hkﬁﬁfﬂiiﬁ A SGERE NG A RRE . BN, 755 —REz W E LH R ET A
5 HHIE AR B R e A Xj‘%'lﬁﬁﬁxﬁlﬁﬁﬁ)%@?ﬁxi JRITH AR B RS AR 2 PR T HR
WEVE . 2RI, éﬁ”’r‘alﬂﬁ S WWEM T4 R4 250, @il nonlocal KT RIFE
NINZVE R
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new-style class -- FraXJ& X T H 5l 4% W T FrfA BT 22K X IHFRE. 78 5561 Python By A<
H, LA HAE ﬁﬁ%ﬁﬁﬁ Python #4785 R G EFME, B0 __slots_ . FHIBFF. HRAEJE M.
__getattribute__ (). RHEMEBSHIESE.

object -- X4 LA HARE (J%‘TEEZE) PARTIE AT R (O73k) W% . object tLg AT fafnew-style class
R T EE2R A

package -- f4 — i) A & TR B S L 5 T Python module, MEGAR Tk, @A __path__
JE ¥R Python A5k

Y2 Wregular package Flnamespace package.

parameter -- JE5 funciion (B(J73%) & LA, EA8E KB DA Z B — A argument (SRR
BT, 20%%). ALMES:

* positional-or-keyword: (BB IHET, F52— D0 DMERIL T A4 AT AR X4 5 Sk
BARES . X EBINNES AL, FIATRER foo 1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: (LRI, ?anz—/\ﬂﬁﬁl_kuﬁ%fxlﬁﬁ%ﬁ IR AL 2 Ll A R RUE
SHPESIN R ENZ IR E—A / FRRESL, BIANTN R posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {XPRKHEF, 5 HEEEM KEFEANSEH . (R EFIES s
HREUE LHES IR PSR ETE S BETEZ DB EIE S Z Wil —1 * KE X,
B0 R T kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

e var-positional: T[ARNLE, FRE R PARABEH — ME R BRI AL E S B R 75 (B Hefth
ESEHZMNESEZ)G). XMESTESEESAREIME > ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

o var-keyword: BIZAF T FEE AT DARHMT AR R SRS E (e A e 2 2 3211 5%
BESHZ)G). XFIESWELERSAFREIME «* Kw L, FHlan Eme kwargs.
B2 ] DARI I8 PTE RS EL, nT DK HEEEnT BE S 4038 i BRIAE
W& Wargument RIEFLH . 23 5 W 409 R 3 FRE ILIAE, inspect .Parameter 2%, function
—I5PA MK PEP 362,
path entry -- PRFEA O import path WH)— BN B, Sx@ipath based finder SR8 TS A WIFER,

path entry finder -- Y15 A D #8S F— 07 8 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
W) finder, BEFRXTGREE L path entry Fe g (AR,

{5%% importlib.abc.PathEntryFinder PA TR A D& E T SEH SN

path entry hook -- J&F8 A LVe 1~ —Fhal i FIXS G, FERNE AT A2 HR A4 5 path entry FRREH 1 BT BE
(5[] sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FEMIAE R ES BRAM—Fp Uik 12 38 %%, AIHE—Nimport path A FATS

path-like object -- JRIEFX G R E— DU REBBMRTS . REEEXL T LR D ERR RN str
B H bytes X4, B PAR— TSI T os.PathLike MpINAIR . — > F ¥ os.PathLike
L XIS BT os . fspath () RN str 8% bytes BRI R G IR os.
fsdecode () fll os.fsencode () AIHE5 5 RIMIRIRAG str 5 bytes HBBPLEIR . XI5 2
i PEP 519 5] A1)

PEP  “Python 3R 1" MWIELHHE . —> PEP wiiie—(hlit3Cr, ok Python 4 IXARA(EEL, oK
filiid—~ Python FRIHT Rk S IEE B jzﬂ . PEP N4 SO ) 5 AR U AN T3 BURE P T B
e
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PEP [ V4 th BB R P s, WAL DO R DR S 151 LA B R 625N Python B35 TT HLsfE
95 SR ENLE . PEP IS STEAEAE I TR E T S0, I RCREAS [ B AT A SR

%1, PEP 1.

portion -- {5 A4 KA 4 S A A H SR U S (WATREAAICT — A zip SCEN) , Bk X
i, PEP 420,

positional argument -- {28 S Wargument ,

provisional APT -- £[5¢ APT 3¢ API 2 451 A B HERRAE AR HE FE 1) 1) Jo e PEORUIEZ S I H Gz 11
BRI N EE AR AT RN, (HHSHYARC N &, W] BEFEZ DI B e A B
LT HAT IR A A (R RAIERRZE D) . WA SOF A SRS T -- (FE APT RN
A ZBIATE JEF )™ 5 EL Rl SR b A B A 7T BB X AR
RIS Z X APLEUL, 105 A el I G AR Ty 287 — AT AT B SR A
Fho ] e e iR B —Fh S A R T 5
XA R SRV AR E FE RSN W O, R BT R I ST A I IR . TR WL PEP
411,

provisional package -- 819t 5 Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1) . A
RSN “Py3k”,

Pythonic 15—~ L o — BE AR B85 38A0G 1 Python 1755 S 19 KU AR, TS 2 6 oA &5
RS R SEL AR . B, Python (% I KA I £or TEAIIEER A Hy— A n] kAU SR
A IR W2 HAME SR AR EEH, PO 24K Python YA I S B 60 — DRIt
K

for i in range(len(food)):
print (food[i])

T FH 7 f 5 5 375 B Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 — DPASIS R AR, T R MBI 4 5 1 I3 i g SO HEA- 28
PR R “EEAET, FHOEE XL PEP 3155, M1 ZH AR ENZE, RELFRENRLFR—
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR G AR BRI DS A B A AR, T S A Y
ALHL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5|14 The number of references to an object. When the reference count of an object drops
to zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element
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of the CPython implementation. Programmers can call the sys.getrefcount () function to return the
reference count for a particular object.

regular package -- 1 B Z4 B package, BN EH—A> _init__.py XM HEF.
%2 W namespace package.

_slots__ —FSLERNTR ], il W B SOl @i SR R R S B MR 1 N AE . BRI Fh
PIGRGAT, HRENGAFAEY), Sl RETE DB T R, BIAAGHEE A A7 B 2
Jr, o HE PSR E S,

sequence -- )35l —Ffirerable, '©3CFRES __getitem () FFRFA AR MM BEERG AT RAAMITR
i, HEXT—MREFIKER __len__ () Fik. WEIMFHIERAA list, str, tuple
Flbytes. AL dict ©37FF__getitem () Fl_len_ (), HEBIANE THIHMIEF
G, A E AR AT B immutable ST AEREEL

collections.abc.Sequence IR ELEXN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZANXIRINT count (), index (), __contains__ () fl __reversed__ (). ZEH

WY R ORI DAV register () SREZIBHEM .

set comprehension -- A5G AL B — AN AT L ARG i Bir A B0 Ay TU R IR M S5 RAE A — R R
¥, results = {c for c in 'abracadabra' if c not in 'abc'} ¥R TFREE
& {'r', 'd'}. Z0 comprehensions,

single dispatch -- MR —Fitgeneric function ARG, AL BURILT MA SRR IALEERN

slice -- YJ i 5 HALE TR sequence B—EB4r X4 . YR 2t 6 P sl kR BIEER), 7 11
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fin) FRicrENFRHEH
slice X%,

special method -- }§84 Jji% —# i Python [aCiR MY 753k, ORI AR ATy & #R A B Ui A 45
8o XFITIRMIA PRI AT KL . FRIRTT VAR SRS L specialnames.,

statement -- {54y 15 RFEFEL (—AMUE “H) ARSI, —ABH AT AR — A expression BT
B RBFGEH, Fl if, while 8 for,

strong reference -- 5 5| ]l 7£ Python 1) C APL . 95| JIRZXF RGN —Fh, 4E w01 #IRF S X
G5 | FHVHENT 24 B A0 B i DU 2 s 45 | TR

Py_NewRef () BREAIHE A TAIE—XEARE | H .. @E, UWAFER RG] A VE
1Z5E5 | FVE A Py_DECREF () BREL, PAEEGST]H )R .

i 2 Rlborrowed reference.

text encoding -- LAY 7F Python W, — > F 45 2 — 5 Unicode U A4 & (38 F A “U+0000%--
U+10FFFF)., N TAHESUEH— TR, EREGTIME I —BF.

TP PSR — AT P IVGRRN” Gifi”, 0519 741 b s B 45 B ol i
5.

ARFAE R SCAFIE Fifdds, BRGNS AR GRS

text file -- SCAR LM —FHRBAS1ES str X5 Mfile object. 38— SCAS SO SE B & 7 18] — AT ) <777
PIEHE LI B Ak Brext encoding, SCASSCAFRI B FALFE PASCAR ("o 8 'w') FTHM SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.
FWSEbinary file T fRREVS S F 7 K3 £ SR

triple-quoted string -- = 5" PfFH [ RAW SAELNES (7)) WERES () WEMFE. BIEY
e LS5 ERESH -9 SRR AE T ARRE, HEaZ2MAL. BV REFFFRNE
FARGE WG S ANG 5, I H AT AR A7 o /R (0 B84, TE9R S SO A5 5 IR Il AT
Ho

type -- JH KAIHLE —A> Python X[ )8 TAH M BEARTRE A —Fp28, BALEXTRIZEEL, 1]
PAVIFIER __class__ J@%, BUZl type (obj) HRIKHL.

type alias -- JRAH — KRB [E S, Q@7 R0 BRE A5 IR IR .
R B E R R AL 2 20 2 i . filan:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing fl PEP 484, JLrifg Xt it R A A4
type hint -- 384 annotation "R . EME. RENIESE0R RIETS E W28,

RAUEAR)E TR0, Python REOREEME, (HH W XS A M THEMH, 3 7THr) IDE L
(M EEL SR A

AR, RIEMEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
AT A,

Z UL typing fil PEP 484, HAAyxt ko GBI P4 filid .

universal newlmes - ﬁﬂi gy — MR T, KA A R %’%ﬁﬁ%’bﬁl TEER bR : Unix (94T
ZER A E . Windows [Z55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP
3116 F bytes .splitlines () TEHEZ LU,

variable annotation -- 28 5 bR {1 5(3‘/7'“%32%!@ J@ ) annotation
TEARE AR B BRI, 8 T35k LA

class C:
field: '"annotation'

AR AR RO AR R 2R AR . BINDA R AZ B2 int JRAURO(E:

count: int = 0

AR AR ETE YA AN R RE I annassign —7

2 W function annotation, PEP 484 1 PEP 526, H. 4R T IHINEE. 51527 annotations-howto PA T
Aot P AR ) B AR S B

virtual environment -- JE{ 3RS —Fh R H IMER IR BEREFTINERES, AT Python ] IR I RR AR 4235
T+ Python 43 K AR 2 THLEN A — R G iz HAL Python i AR IIATH .

HZN venv,

virtual machine -- JEHIDL — & 56 0 B A0F 2 RTTE AL, Python K S AT $HAT S5 2 135 2% 0T A AR
H)bytecode.

Zen of Python -- Python Z#fi 51| Python ¥ty IR N 53, A B FHMESHEHXMIES . &FHAK
WA AIAERZ B R AT i A”import this”,
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0a0 4 PSF iFa] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.0a0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.12.0a0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.0a0.

4. PSF is making Python 3.12.0a0 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0a0
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee,.
—O0or any

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a

Q3
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trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FHF PYTHON 1.6.1 g5 CNRI #F o]t

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

(N oiaRs:)
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(22 B30
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0a0 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
/Iwww.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim com-
ments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

92 Appendix C. FseF0iFaiE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Frequently Asked Questions, k&% 3.12.0a0

C.3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. WrRHRHaYiF =] 508
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll fHELE AR EH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/
web/20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains
the following copyright and licensing notice:

/****************************************************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % of

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

* % o

***************************************************************/
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C.3.12 OpenSSL

WERBAERG W, W hashlib, posix. ssl. crypt Bl OpenSSL AR FMERE. HLAh, T
T+ Python ] Windows FI macoS ‘2% F2 )7 A Bt 45 OpenSSL FEf#E D1, i DATE AR 51 11 T OpenSSL 1
AERY$E UL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S
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% ok X ok X % X %

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L e T S S N I N S T S I S N T T S S N e e N S N N S N S N S N S T N S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

Q)
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(8L 7))
* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BrRAEGEN ——with-system—expat BB THE, T pyexpat § ARE M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ct ype s module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

‘" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
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HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARERY 20ib AR IH T ok A, W 55 zlib PG 8 DR 2 1ib 3 %:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i ] (MG F S SE B EL T cfuhash 31 H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

CNgkzs)
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the de cimal module is built using an included copy of the libmpdec library
unless the build is configured ——with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test fHIH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C M ik https://www.
w3.org/TR/xml-c14n2-testcases/ FEARYE 3 453 BSD ¥ vk & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

Q)
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* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound
Blaster FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeffrey S. Lee
jlee@smylex.uucp Warranty and Copyright Policy This document is provided on an “as-is” basis, and
its author makes no warranty or representation, express or implied, with respect to its quality performance
or fitness for a particular purpose. In no event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use or inability to use the information contained
within. Use of this document is at your own risk. This file may be used and copied freely so long as the
applicable copyright notices are retained, and no modifications are made to the text of the document. No
money shall be charged for its distribution beyond reasonable shipping, handling and duplication costs, nor
shall proprietary changes be made to this document so that it cannot be distributed freely. This document may
not be included in published material or commercial packages without the written consent of its author.
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