Python Frequently Asked Questions
J1)—2 3.13.0rc2

Guido van Rossum and the Python development team

9 A 25, 2024






=PN

B{1E  —f% Python FAQ 1
FE2E FOISIVY FAQ 9
EBIE THADLERE FAQ 51
BA4E  FA4T3Y) AR FAQ 67
EH5E  ERCIEDIAS FAQ 81
#6E Windows £® Python FAQ 87
BIE J5Tq4wo1—H14Y2—T1—2 FAQ 93
FE8E Y Python AFADIAVE2—RICA YA R=ILTNTWVWEDTIH ?" FAQ 95
18 A &= HEE 97
TR BE CORFaXYMIOWVWT 119
T CE BRS1tE2X 121
{483 D 2 Copyright 143
] 145
] 145






ONE

—fif PYTHON FAQ

1.1 —fiZ1EHR
1.1.1 Python &IIATITH?

Python &, 4 & 7V XERD, MiEMR, 792 MR T0 2S5 IV 7SETT, TOSEIIE. £
¥ 2=, Bk BT, BEKEOEINL T — &8, BXUZ I APWMD AL TWE T, Python
. ATV MERT RS Iy 7 RBAT, FREMTa s o I v REBI T e S5 I v IR EERO
s IIRIEAL LEFR-FLTVE T, Python 3B NERT — LIEHIZH P DT WIERF
HLEDETVWET, ZLT, ZLOYRTLAIA=NARTA TITUANRFTRL, BRABR T 4 Y RUTRT AN
DAVER=T 2 —=AWHD, CR C++ TIRTEZZLDTEFT, F/o. TRTTLAARERA VX —T 2 —
AHBRBER T TV —2arDHDIREEL LTHAHTE X, HHFKIC. Python 3R —X 71T,
Linux % macOS 2&81% < ® Unix OIRES X7 4 THE, Windows THEIE T3,

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
YEOEDDAFIHF 2=V 7RV Y -2 eBHTEET,

1.1.2 Python Software Foundation X I|fEITYH ?

Python Software Foundation (%, Python N\— a3 > 2.1 DIEEOEEMEZ R T 2 ML 0 IEE R T,
PSF OfF#ix. Python 712’7 2 V7 SiBICHT 24— 7>y —2Fifli %D, Python O %/ADH 2 Z
T3, PSF Ok —L4R=I https://www.python.org/psf/ 1ZH D F3,

PSF NOFHMIKETHRBMEENTWE T, Python ZFH L TR o7& L5, the PSF donation page
THMZ BB X7,


https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 Python Zf£5 DICEFIEDKIRIIHD XITH ?

BT MER T % Python ISR 2 FF a2 XY FOITRTICEFEEZR L, ZoDEEELZERRT AR,
V—RAA= R DI o THhEVELA, ZOFEFHEHRIZEET SR D, A Python ZFIHL
Th, Y=RAHZ2WEANL F VBT (EEOFEII» 2D 5F) Python Da ¥ —%k5EL TH, Python 23
IS PO THAAENZHAZIRTEL THhEVEEA, b AA. Python DH 50 3 HHEMRITOVTSH
[FRETS,

PSF License D X DFELWEHHE 2DV > 71X the license page ZZIR L TL7ZX W,

Python ® v JEFEERINTOT, FHIICHIALERIGELD D £3, 7 LWIERIE the Trademark
Usage Policy 22 L TLZ&E W,

1.1.4 #H%%H Python [3AKEISNT-OTITH?

Guido van Rossum 12 &3 2. TRTOHEE D ICOVWTO FJEFIC HRBELMEILTOrBH TF:

X CWI ® ABC ZV—7TA V&7 X EiEREET IREVESRZ L T\wT, 22 TcHiE z
ETEBHRFNCEAL TRV U E Lz, ZRREXD 7N —TbicA 7> P 2T 2 2 & lEK
BOF—2BOEERY, (FHE Python 2132 B2 D £35) Python DZL DR b L ko
TWVWET,

fE ABC SEEICMN L TEZL ORMER > TVWE LA, FARICHBOZSPHFETHHD L
ABC 53 (RZDHEE) 2GR L THDO N Z T 2 Z LIIAATRET L7 (SEEE F5RMED RANEK
I 5 72D TY ), FAE Modula-2+ 2T 2 Z & TWL 60 DkEERZHEA. Modula-3 D74
4 F—=¥&E LT Modula-3 DL R— kZFHAE L7ze Modula-3 3HISMLEIZAE 5 HSCRERR. 2 ft
WL DD Python OREDEIR TS,

fld CWI T Amoeba FHA RV =T 4 VISR T LD TN —TTHOTWE Lz, Amoeba D
AT L= YR —T7 2 —R21& Bourne ¥ = An 57 72 A LI ho/2DT, C 7TarJ 4%
Bourne ¥z VX7V F b E2EFEL LD DRV AT LEHOHEPLHET L, Amoeba DT — L
DS, T I IV EEOKEL LTORNOERX ZHMERT S IO L,

ABC D X542 Amoeba DI I BRI AT LA NE2EOLEFF-/T2R 7V S N EFEPILEREAS
YREVWOEZ L, Amoeba EHDEELZEL DIZENLTH A5 505, —MRIHEETE 2 XS
REFBERDDZZLICRDE LT,

1989 D 7 Y A= AKIEDM, HHZFHED /- EATELDOT, ZOFHELEBIME-oTAHAL L
WCLE Lz, BEOM., $IFBRHELINIIFEE A Y ZDRFICES L, Python & Amoeba 70 =2
ORI THREER, FABEPSDT 4 — KNy ZIEIROBREERVICII#HIETINE L

1991 £ 2 A. 1 F e D L 0BFEEZRE T, USENET #8352 2 2 L% L=, ZHUE Misc/HISTORY
T 7 A MR- TVE T,

2 % 1 & —fi% Python FAQ


https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python [ fAZ T 3DICAWVWTWVWETH ?

Python (&, ZIicH7- 2 HEICHHTZ 2 /KERNHE 077 LS5FETT,

ZDOEFEE. CFHINEE (IEMRES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC, POP, IMAP), Y7 Vv z7 x> =71 7 (Python 2—FD21=v T
Ab,aF¥rr Tag AV T EJ# T ARV =T 4 VIS RT AL VR =T 2 =R (Y RT LTI,
77 AN AT L, TCP/IP Yo v b) O XS Bi#EBE I AN—FT 2 KEEZIEES 4 75 U SHED Lo T
3, M2 TE 2% 5I120F library-index D—EZZMIML T ZE W, Fh, A RY— F—F 4 DI
RBMF X F T, the Python Package Index 22 SHKDH 2%y ¥ — I BFELTAEL &£ D,

1.1.6 Python ODN—2 3 Y BESOIEHEAIIES B>TVLBEDTIH ?

Python ®N—3 2 ¥ &HS1E "A.B.C” £/213 "AB” I T :
e ARBXI Y —N=Va YRETYT - SHICALHIKREREEDD > HAITHEPLINE T,
e BESAFT—N=VarBETT - BEXODPRVWEELD - GEICHEPINE T,
e CIEYAZuN=VarFEBTT - NI T4 v 7RV Y —RAZTLITHEPINET,

FTRTDYV Y —=ABNT T 4 9 Z AV Y —ATHIZLVIDITEDY EHA, 74 —F v — VY —ZAADHE
fHEERETld, —HEDOBFEY UV —ZAMMELN, 77 7R, R—=&[R, £7FV ) —2EfHeatIohgEd,
TN 7IEA Y R—=T 2= ADPMEESI R VI BIZV ) —RENZRHV Y —-XT, 2207177V V-
AMTA Y E=T 2 —=ADPEDLEZDPDH LNEEA, R—ZXRID o LLELTWVWT, BEDAS VEZ—Tx—2X
BREINEITPHLVEY 2 —ABEMENE b LNFERA, V) —AEMIEE >72dD T, Bk
NTZBETDOTRIFIUIEFEINE R A

TNT 7, R=Re V) —2FHDON— a VX, BNOEEHEZEL T
o TINT 7 N=YaYOEEFII. HE/NEIBHE NITHLT 7aN " b xd,
o N—XN—YayOEREHE, HE/PIBRE NITHLT "N 222D %3,
o VU —RBERIN=Y 3 Y OBEEZ. HE/NIHE N IHLT reN” 42D F75,

DFED, 2.0aN 2 ohznNn—Ta VIFTART 2.0bN 12935, 2.0bN 1% 2.0rcN 1Z5is, 2L T Chn
5 1% 2.0 128N H FT,

F. 72247 DX 4 HEFEIMT WA=V a v EBESHHDET, CHERERDONN-Y 3 VT,
CPython BV ARY P URSERE L FENTVET, HEE REDO~A F—V Y —XMTbkk, ~N—
Tavid 72.4a0” D XS a0 BOLKRDIA F— "= a VTR DFT,

BAFEY A 2 L DFEMIZE Developer’s Guide %, Python D% H#MERY & —i2oWTidk PEP 387 2%
LTLZE W, F¥aXY b sys.version . sys.hexversion . sys.version_info HZRL T Z& W,

1.1. —fRER 3


https://pypi.org
https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/
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1.1.7 Python ®Y—ZXDAE—FETFICADETH ?

D Python ¥ — &I python.org (https://www.python.org/downloads/) 22HWDOTHFIZAND Z &
WTEET, RO Y — XX https://github.com/python/cpython/ IZ7 72 A LTFICANS Z &
HTEET,

Y — A& gzip ENTz tar 7 7 A A TEME N, 8L C DY —X, Sphinx IZ&D 74—y hEN/z K
¥a2X2 b, Python 54 75 VETa—, ¥ N Tar 55 ZLTWLOhOKROEMBEHRY 7
FY 27 REATVWES, ZOY—RZIELAYD UNIX 759 b 74+ —LTEDEFar 4 L L THH»
HET,

V—=RA=FDOAFrary L zo20T, XDFELWVEHIE Getting Started section of the Python
Developer’s Guide ZZ8 L TL 72 & W0,

1.1.8 Python O FFa XY MILZTFICADF TN ?

Python OBUTOLREN—Y a > OREHE K ¥ 2 X > M https://docs.python.org/3/ 2 BFHTE LT, F
72 PDF, L =7 %A b, Xy >ua—FTE2% HTML iR https://docs.python.org/3/download.html
MoMHTEETS,

ZD FF a2 XY M reStructuredText THA 4L, the Sphinx documentation tool THEINFE Lz, ZD
R 2 X ¥ MicfEibi/z reStructuredText @Y — & Python @Y —ABMMICEEFNF T,

119 709352272 Ll BVWDOTIH, Python DFa—rUT7ILIFHD F
gh?

ERZBEDBICUDF 2 — U 7ARLEENHD 3, HHED FF 2 X2 MK tutorial-index 235 b
9,

Python 70 27" J AHLED 7D DEHRDF 2 — Y 7D Y R M the Beginner’s Guide ZZH L TL 72
ISAAN

1.1.10 Python D7D Za—RXTIN—TFTRX—=V2FJV)IMIHBODETH?

Za2—RJNV—7 comp.lang.python X —VU 7YX}t python-list ZHNFT, =2 —XTL—-T¥
A=V YT YRAMIEVZERENTVT, =2 —XZWHTIUIA -V YTV R MNIBMT 246E13H D ¥
B Ao, comp.lang.python Z—HIWBEDRRT 4 ¥ 7 %2ZF5E W77 4 v 7T, USENET ##FI3% <
DFE. TORY 2a—LIER D N TEET,

LY 7 b0 z27V Y =R 4 XY bDOEHEHNZ comp.lang.python.announce TR S 5, Ziik
—HIZ 5 RRAT 4 Y IRBEEZZIIZ2RII 74 v 7OFEEA -V V7Y R MTT, the python-announce
mailing list 2> &F|HRIRET T,

ZOMDA =Y YT VR =2 =R TN —=TWZOVWTOFLWERIE https://www.python.org/
community/lists/ IZHH F5,
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https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://www.sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—ZFT X MRIFECTFICADETH ?

TNT 7 [N=&1Y Y —1F https://www.python.org/downloads/ TFIZAD EF, VY —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — AR— https:
//www.python.org/ THH SN, RSS =a—RX7 4 — FRHTE X,

Git 2 5BHFERE FICANSE Z 2 b TEE T, #FMllZ The Python Developer’s guide ZZfR L TL 72 &\,

1.1.12 Python ONTHECPNY FZ2 LIFBICIZES LIEBGRVWTTH?
NZDOHER Y FOFREHITIE, issue tracker hitps://github.com/python/CPython/issues % ZHIH < 72
AR

Python BIFED TRIZOWT, L < & the Python Developer’s Guide 2B L TL 72X W,

1.1.13 Python ICDWTHITENESZ@AHIBRBTETEIH ?

Python I2B89 2 H727:0FFHHZGIHT2DH5—HFTL & 5,
Python ¥ 3 —E DO % 13T <. 1991 FICBEANTNE T,

Guido van Rossum and Jelke de Boer, "Interactively Testing Remote Servers Using the Python
Programming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp
283--303.

1.1.14 Python OXIEHD XFTH ?

FWV, K EADD, ZOEFALEHREDHREINTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks 2% D %75,

¥/ A 74 YFJET "Python” THZE L. Monty Python %7 4 VX TRA L THVWWTT (¥
&, "Python” & ” S8 TRELTLEXW),

1.1.15 www.python.org [IHRDEICHZIDTITH ?

Python 70 =27 bDA Y7 ZFMAFICHD, Python A V7 7RI 7 F ¥ F— 212k TEHINT
WES, FFEiliE 2B 5.

1.1. —fRER 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://github.com/python/CPython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
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1.1.16 %At Python E WS HFHRDTIH?

Python DOBIFEDERE - 72tH, Guido van Rossum 1% 1970 U E -7z BBC @2 X7 1 > U —X "Monty
Python’s Flying Circus” OHBAREFATWVWE L7z, Van Rossum 1, LT, 2=—2 T, ALIRXTV7
ABGHIBPR L D2 72D T, ZOFEDOHHETZ Python L FERZ 2 IZL7DTT,

1.1.17 TERIXEVT o - NAVY ) ZHFETHELTREVWITFFEAD?

WWZ, ThH, FEIZR-> T NEZ VWi, @)

1.2 IJREWMFTOD Python

1.2.1 Python BENKSVWEELTVWEITH?

ETHRELTVET, 1991 FLERHILWLEY V—RIEBEXZ 6 225 18 » ABICHEINTNT, ZDR—
ADHEEZ S TT, N— 2 3.9 DFFTIE, Python i3 12 » HIT—EDOXR—XATHLW I 4 —F v —V
V=X %{ToTWET (PEP 602),

FREEDIHN—=a v ONT T 4 v 7 AV ) =R 2 RHT2DT, BHFEY U —ROLEWEHRL A ELTY
XET, NI T4 v IRV Y =RIEF, N=YarFE0 3 FHOEZRICL > TREN (Fl: 3.5.3, 3.6.2), &
EHEDDICEBINTVET, NTT7 4 v 72V ) —RIIEBHIOMEANDBIERINE TN, —#HDOANS
T4 AV —=REBUTHLEA YR =T 2 —ADBMREIND Z e PMFAEINTHNEDTT,

The latest stable releases can always be found on the Python download page. Python 3.x is the recom-

mended version and supported by most widely used libraries. Python 2.x is not maintained anymore.

1.2.2 £h<5LDAD Python ZFE>TVETH ?

IEMEIR N Z R 2 DL WTTH, BELIABEAASDL—HF -V BETL x5,

Python lZHHICX Y > a— FAJRER DT, e LEmD R 2ROV A M2 oMAHTE, £ D Linux 74 &
F—a VIRAMMZATWZDT, Fvro— R o2 EN2 Z i3 TEERA,

comp.lang.python =2 =X 7L —7F3 e THEHTIT M, TRXTD Python 2 —H =243 2 bOIFTIER
L HATHLEVADVET,

6 % 1 & —fi% Python FAQ


https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/

Python Frequently Asked Questions, !J1J—2X 3.13.0rc2

1.2.3 Python TITHONARELTOTS T I MIBODETH?

Python ZFJHLTWwWa 70 =7 DY R M https://www.python.org/about /success ZZH L TL 72
&\, past Python conferences 22 L ERTZMT 2. 2L OHPHEBMOEIH DL D2 ZTL & 5,

HEHZXNTWS Python @ 7B Y =7 Mi& the Mailman mailing list manager % the Zope application
server ¥ TF, Red Hat ZIELHEFTH2VLDO0D Linux T4 A b= a YDA VA= AT LT
FI=ZZAbL—=yaryy 7 byz7id —E2E82° Python TEPNTWVWE T, NET Python ZFH L
TWARZEIZIX, Google. Yahoo, Lucasfilm Ltd. ZE¥0HH 3,

1.2.4 3R Python ICXD &S BFHLVERSEEIhETH?

Python Enhancement Proposals (PEP) https://peps.python.org/ 2SR L TL 72XV, PEP & Python
WIRRBR SN HEEEIC O W TE LN RFE T BB AR & FEA R ATV E 9, "Python XY
Release Schedule” (X.Y 3 EZV VRN TWRLAN=Y 3 V) ZERLTLZZ W,

H L WVBAFEIZ DWW TIE the python-dev mailing list T Z N TVWE T,

1.2.5 Python OE#MEZE L TLS5BREZLTHLLOTIN?

—EANZIE. LTIEWITER A, HRHFICTTIAE TS O Python 2— FA3H 2 DT, BIFO T 075 L4
DEATBRINEP R THIMMILTLE S KO REFBHRODLEDLRD LN TIERD FHA, 2V NN—}TF
27077 LAPHRTEZ, IRNTDFFaXY 27y 77— LRI RLRVEWSEND D F
T, Python BT 22 DAPHREINTVWAEDT, ZNOE2—HTRETNCTE L5722 2E LRV
TY,

2 ZZ 2T NE RSN DR B, e T v I 7L — FEtEB#H T2 Tid b £% A, PEP 5 T,
2—F— DRI 2 7R % m/NRIC L S 1877 HARED IR WEE 21T 5 72 DI 5 N EFIHTOWTHHIL T
WET,

1.2.6 Python Z#OE O S ICAVWTWEEETIN?

=4

RIZWCTO TS5 I THEZIZE o TR DI, Pascal, C. C++ O 7t v b, Java ¥, Tzl
DFFHIRINITDEFET T, I o TE B —DFFEL LT Python 222X DHMRITILDOTL & 9, Python
WITIEF IR T B LB KERFES A 72U HD 5, ZLTHFEERZ I, ILDETRS
7Y 7 Da—RT Python 2R 2T, ERIEMED DT T —XBOFKE Y, EBRInr73Iv 7
AFNMZEFTEIENTELZDTT, Python 26, AL TFP2FRERLEOEAMZZ T IO A
NoNET, RUIOHETVWERD IV ERDA 7V 27 M EHEDI I XX TELTL & I,

TSI T LI RVWEIILEICE o T, BN SEEZES ORFHACEDRE T, FH IR
ENEZIOERICD, ZEOR—ZAPELZ>TLEVWET, £REZ. av¥a—&XnX5BEL, M
BEOML, —BELEA VR -T2 — A2 LT, 77—t T22 2R8Ik ET, &

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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IR RAUSERREN U S22 AR CBEETTR, ZADRRIAID T 0T T IV T ORETHEINEREHD
A CIXR D FH A

Python DRWY Z A3 Mcd 72 XA H D £F, Python iZiE, Java DX S ITKEREFEES A T UDD
D, EERIMALE T3 BETIEFEICRELL v 53077027 VESINTE 2 L5k 3, EEI
EHED PRI ER R FI 2 KD 2 7075 MREINERA, B A 77V 2T 2 2T, EEES
0277 IV ORMEEORPSRENL Y 7V r—y a VIO HOGIEEERER 2 e TEE T, Tk
BHES A 75 V)VDfH»S a— FOFEFHEZERZ D TEE T, PyGame R DY — RX—F 4 EV 2 —
N F7Fos e Pz AT 5 DIRLH £7,

Python DA Y X575 4 T4 YR FVRICE T, T30 7% LAHN5, SEMELHET 2y
TEET, MOV 4 Ry TFar IS0 —RIZA>TWAHE, W4V RUTAL V&7 ZZ2REXELF
FICLTBLIENTEET, VAFDX Yy FEEVHERVWE 21X, FlIRIXZDES T T

>>> 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]

AVERFYEBHE, TSI LTOVAMIZ EFa Xy MIEROZIZREIN T A

Python @7 DR IDE $ % Y ¥3, IDLE I Python T Tkinter Z#ffi-> TEHE»rN 70X T 7 v b
74— IDE T%, Emacs IZl&, 2—HFIic > THEERZ2IZ, FEES LWV Python €E— R23HDFF, Z
NHEIRTOTOT I IVIBRENPS, SV R IANATA M, F—=b AU FY b, a=F g ¥ IHDAL
RIIDT4TAVERTYRZADT 72 AWEZ F T, the Python wiki 2> Python MREREDO—EE2 S L
TLEE W,

Python OHEEIWCBIF 2 FHICOVWTOHEGRI L2V S, the edu-sig mailing list IZZMMT % & L WT
Lx9,

8 % 1 & —fi% Python FAQ


https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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2.1 _ﬂﬁﬂgtﬁgﬁ:ﬁ

211 TL—ORA MR VINRATY TRITHBEZ MR Y —ZXI—FLARILTNY
HEHODEITH?
1w,

Python HD 78y HIZDOWTRERIHEH L TH D, #AIAAD breakpoint () BT ZENS DTNy HIZ
WM ZREET,

pdb EY 2 —VIEHRIC LT T4 % Python D2 > Y —LE— KT Ny HTF, ZHU Python OFEHES 4
TI7VREENTWEHDT, FATFVNIT7LYRAIZaFIINIRFaXbBHDET , pdb Da—
FEFRICLTHIHDT ANy H2HEL b TEET,

Python ICHEM XN TWVW2HMAMBEKE O IDLE @ % © Python OEFAIEIE O —E (%@ 1
Tools/scripts/idle3 22 BRAAIEE) TH D, I 7 4 AVRT Ny B2 EATVETD,

PythonWin &, pdb ZX—2¥ L7 GUI 7Ny A% &% Python IDE T3, Pythonwin 7Ny Al 7
L—27 R4 ¥ b OEMIFIRIE PythonWin 70275 ADF Ny e ¥ OEMHEEER 72 AR >TVWE T,
PythonWin & pywin32 a2z 7 FD—#, 25\ ActivePython 74 A MY B a—>ayo—fe L
THIHAIRET T,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
trepan3k & gdb 74 27NNy HTT,
Visual Studio Code {FN—=Ya YEHY 7 b —#lZiR o 7T Ny Y=V Z2ff A7 IDE TF
FXEDTT 7 4 HVF Ny FftE Python IDE 3H D 3, #Hlxi3:
e Wing IDE
o Komodo IDE

e PyCharm


https://github.com/python/cpython/blob/main/Tools/scripts/idle3
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/

Python Frequently Asked Questions, 1J1J—2X 3.13.0rc2

2.1.2 NTDOERCHNBIRICRIIDY—IILIFHDEITH?

=4
Pylint & Pyflakes &, N7 ORIAFERITEILOEARN LT = v 7 2ITVE T,

Mypy, Pyre, Pytype 72 ¥ OFHIHF = v h—I%, Python Y —RXa—FRizhb sy 2 F=v 7 TEFET,

2.1.3 £5L7%5 Python RZVT DB RZVE7AYNATFTIZIENETH?

I—FRX T a— FTE, Python T4 A MV Ea—YarEf YA IBFTRETTELLS5HRARY
Fray7mZ o a3 Tc0wnis, Python 2 C a—FIZaAY AL TERL THHBVERA, TrT T
LR U TREBEREY 2 —VEEN, ZOEY 2 —/L% Python N4 FVICHELT—2DEITAREY » 4 L
WEEDDEZLDY—=LAHBHY FT,

—DUX freeze Y —/L T, Python Y —R>Y J —IZ Tools/freeze & LTEHEENTWVE T, Z4uUd Python 4
Fa— Rz CEANCEHBLET, TRNTOEY2—LE2H LIRS T AHDAL C a2 84 7T, ZD
712 5% Python €Y 2 — L) v 7 E3h 3,

TN HRT2DY —AD (W7 DHHRD) import X2 FIFANICZAF ¥ > L, import EN/EY 2 — L2 f5HE
D Python SR ¥ (MBRAAES 2—NDHZ) V—RAT 4 L7 FPURHIHRLET, £ LT Python THA N
72V 2a—LDNAA Fa—F% C a—F (marshal €Y 2= Ta— A7V 7 MIEHTE ZE]) £
ML, HRCZO T v 77 ANTHEDATORIMARABLEY 2 — VTP EENTA AR LA ROFIET 7
ANEBERLET, ZLTEREINEZ Ca—F2a> %1 )L LT Python £ X7V ZDEH Y I L,
TLDOAZ Y 7 heR&LFIL &S WCEIES 2 HATEMZAL F Y ZTERL 7,

DIRDy r—=2i3a >y —n% GUL DFET7 7 A MERITRILE 5
o Nuitka (Cross-platform)
o PylInstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_ Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

2.1.4 Python 7O S LDICODIA—T A VT RAIVHA—RPRZAIAALRIZHD F
gh?

v, BHES A TS VED 2RO ENDZT—T 4 VITAXA NI PEP 8 ¥ LTXELLINTVWET,
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
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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22 37
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2.2.1 LEZTHICENH 3 DIZ UnboundLocalError NEZDTETH ?

brhrBHuwTuwrEza—Fd BHEBEOAKRDODE IR AXEMABZ WS EEEZLES
UnboundLocalError ZH T DIZIZEL D LNLER A,

Zha—K:

>>> x = 10

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

>>> bar()

10

BEIEE A, Zoa— R

>>> x = 10
>>> def foo():
print(x)

x += 1

¥ UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

IR, HBERA-TOPTEBIIRAZIT L &, ZOLEBEZDRa -l Ttr =AMz, Ao
2AaA—=FIZHBFECHAFOERER T2 HTT, foo DERBEDID x WHLWMEZRALTWSDT, a3
403N —HINVERHTH 2 TR ET. TOME. D print (x) WL TVWRVE —H LA
BrRRL Lo LTRHREZ I - E3,

FoflTid, 28—V ThHELrEETEZ2ILTHDODRI—F T 7EATEET:

>>> x = 10

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

x +=1

>>> foobar ()
10

COWRMRES I (REMIIMUTNWE 7 53R 4 Y AR Y ZAEROHI L 13#E > T) HRIEFERIMD 2
A—TOEBDOMEEEZ LIS LTVWEDRE, WS e R2HLEZDICHETT:
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>>> print(x)
11

FIRED Z & %, 2 A FEN/= A2 —7"T nonlocal THFEZMES 2 THTEET:

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

2.2.2 Python oO—A)L e O—NILEBDIL—ILIZEITTH ?

Python TiZ, BBNTSRIN LT OEBIIRHERINC /v —oL e kD 5, BBROAREKD ¥ 2 TED
ZHITRA SRS, ZREIHRMNICZa— AL THIEEEEINRVED, a—hLThHILAREIN
S

BEB ko LESTLEID, PLEBZZMETEET, —A T, RAINZEHIT global ZEKT
522 T, BRILROVEWERZITE S, AT 7a— L RBROEIC global NERINTLED
&, global o TEPD IR TLEVET, LA M YEESPA VR-FEINEY 2 - LONERES
WMI 20278 VEEZ LRTIERLRVDTT, ZOGLHXIIEWERZINE ST 2720 global H
FOEMX LD BEKTT,

223 L—TOHRTERBBETERINLSLIARNN ALEZETORBETIH?

for V=7 %o T, DLFORLD T LXEER (DL BMELEY) T2 Lxd, HlRE:

>>> squares = []
>>> for x in range(5):

squares.append(lambda: x**2)

INT xxx2 ZEHETZ 5 207 LXDYVRAMBESNRET, TNOLERUIHLEZ E, ZAZh 0. 1. 4.
9, 16 BIRT L FHEIZ S LNERA, LELERICRoTASZE, T 16 BiE->TL 2DZHIZT BT
L&5:

>>> squares[2] O
16
>>> squares[4] O
16
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ZHE, x BT LRI o TOR—INEHTERAIMIDOR 2 —-FTEREINTVT, FLAXPNERSI N
CETHRAMUPHINE BT 78 AXINE /DI ID FT, V—TPboRETIEx 134 THD,
o T, 2TOREUZL 4%x2 DF D 16 #IRLET, ZOZLiE x DHEEZTAD L THAETE, 74K
DEDENRED LS ITEDL L DPBRETEET:

>>> x =8
>>> squares[2] O
64

INEET B 720121F, 70— LD x DEIKFELRWZDIZ, TLAXICE > ThOR—hVERIZEZ R
FT20ENHH T

>>> squares = 1
>>> for x in range(5):

squares.append (lambda n=x: n**2)

ZZT, n=x 3LV I AKX o TOR—ANER n ZER L. FLXPERINZ L XFHEINZD
T, V—TDZORHETD x LFAUCEEZF>TVWETS, ZHud. 1 D2HOZ AKX TlE n Ol 0122 b, 2
DOHTIX 1. 3 OHTWE 2 IRARk, R ZZ2EKRLET, Mo T, ZNZND T AKXIFSRIELWEE
RT LSRR FELT:

>>> squares[2] O
4
>>> squares[4] O
16

OIS AXITRAR S DTIRZ L, BFEOBBICHHEHIN S ZITEFEELTLEE W,

224 JO-NINEREZEDa—I)LEATHEETBICIZES LIESVWWTIH?

=0TV T T LADEY 2 — VETIHREHLE T 2 EERFEE. FlREY 22— (LIELIX config R cfg
EWHEND) ZIESZZ 8T, HITREEY 227 SV r—2aryOIRTODEY 2 =ML Y FR—=1FL
TLPEZIV, ZOEY 2a—METZa— ARG LTHEZE T, ZNZNDED 2 =L D/E—DD A VR
RUADHBDT, BEET 2—NF 7T 27 MTHT 200 REIZEEDRICKBENET, FlZIX:

config.py:

[x =0 # Default value of the 'z' configuration setting

mod.py:

import config

config.x = 1

main.py:

13
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import config
import mod

print(config.x)

B, BICEELS, EYa—AEBHES 0SS Z0E. VIV NYTFYAL R — U BRET 2 2 DR
THHHET,

225 E2a2—ILT import ZESRD IRANFZI97T 1 X1 IFATITH?

—f&HIIC from modulename import * ZfHo TIEWVWITEHA, ZDXIITT 2 L A VR —XDHHITZEMIZ
EREN, linter HRERDOHHIZIHER T2 e»HELRD T,

EV2—WE T 7 ANVDEETA VR—FLTLEEV, ZHICE>Ta— KPR EL T A23MOEY 2 — L
BATEICR D, BV 2 — VAP RA—=TIZEENDIZDEIPITRDRLIBD ET, TIC—D2D 4 Y K—FZT3
LBV a2 DA YR= bDOBMEHIRPEZIZRD 32, [TITEBDA ¥ R— MTT 3 & HEH O
YIKBEAET,

RDFMETEY 2 =% 4 Y R—-FF20H, ROEHEICRD £7:
1. fE#ES 4 75 YV EY 2 —)L - fiil sys. os. argparse. re

2. ¥ = FRX=FT 4 DF74 77V EY 2—)L (Python @ site-packages 74 L7 b VIZH B HD) - fi
dateutil, requests. PIL.Image. &% &

3. HEi CHRLEZEY 2—

TBIRSHBOMELZ BT 272912, A YER—- 2B 7RABIT PN E R 2bHD FF, Gordon
McMillan 2 X4ug:

PERSIRIIE T D EY 2 —uH "import <module>” XD A4 ¥ R— b ZfFio TWAIUTKLRTT,
TOHDEY 2 - ADRAIDEY 2 — A b A2 R L L 5 & LT (“from module import name”),
EDAYR=—ED by TRV HZLHHATY . RUIDEY 2 — AP ZOHDET 2 — %2 VK-
FF2DIMCL LT, BHIDEY 2 = VOHFIHFAATREIC 2 > TRV S TS,

ZORWTIE. ZOHDED 2a— AR —2DBBOFTOAFELNTWERSHIE. ZDA ¥ R— MIFHHIC
BEoficEeEd, 1 VR— PN & RODEY 2 — V@A ERZT L TWT, Z2HDE
Ja—IVIBHTDA VR— b ETEET,

T b TF—LRFOES 2 —ABHBLEZIE. A VKR— 12y TLRVLONCEDNT I IRPET
T, ZOBE. 77 ANDEHETIEIRTDET 2 NE2A VE—FFTRILIZTERVDD LNER A,
ZOBEEER, WET 2779y 74— AIELELA—FTELVWEY 2a—LE2 A YR+ T2 BEIL
BWT9,

TERSEOMER BT 72D Y 2 — L OPHHIC 2 2R R IR S Lz b Licwk o, Bz A ¥R — bR
EROPREDOV—=HNVBRRAA=TIELTLEI WV, ZOFEEFZLDA Y R=1t03 707 J 508380k 5
WEITEINZEZPIKFE LR TRV E ZBRICENTT, HD2MHMOFTOAEY 2 — AL DR,
AVR— 2ZOBEBOPIBTIEEZEZTHVWTL LI, BB, Y2 -1 2HAADRIOMEIZE
V2=V OYEME DI D7 DITEATIC R D 2 £ 55, EHEIHICEY 2 — L Z2FHiAAL DI HE Rk &
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EHROBED AR MZFTHEAET, TV 2a—NABRA-—TDOANTER, ZOEY 2-MEEZ 5L
sys.modules 225HMHTESTL & 5,

22.6 BEATIOT I FETT 72 MEDEBEINZDTIH?

COMDNTHRELHOET 0T I IMANEET, ZOMBEEZTATIZEW:

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

return mydict

WD TZ OBIBZEMOH LR, mydict ICIE—D20HEZRPIH D £, “MHIZIE. foo() BFEITSINDI L &E
12 mydict ICIEHID»H—DDERE T T > TVWBDT, mydict WKIEZDDEENDHD 3,

BROFOHLICE 2T, 740 POMEIINT2HLVWATY =7 2o 207 e FRLNBTY, E
BZIBDEHEA, 7740 MERZ BBMERSNL ZIC—ERTERENE T, ZofloFFED XS
2. EDATT 27 PEEINIL E, ZORDOBEROM O LIZEEROA 7 227 M 2B RLE T,

EBOKIC, B XFH. BTN, None B¥., A I 2a—ZX NI T2 V25 L EHINLGEHRLDH
DERA. EE. VAM, VI9AA VAR VARBREDI 2—RIAKRF TV 27 MIBEELOD £ T,

COWEDNS, T2a—XTNRF T b ETF 74N MEE LTEbRWT R YT 2V IFESONTT,
Kb DIz, None %7 7 AL MEIZEW, ZDXT X ZH3 None TH BIRIC/ET, BBONETHLVWIY X/
HE/ZOMEDL B EIICLTLZEW, flZE. 253F»TIT:

def foo(mydict={}):

Rbhiz:

def foo(mydict=None):
if mydict is Nonme:

mydict = {} # create a new dict for local namespace

COWENMENZZ DD 5, KDL 25HZITS BB D % & 2iTlibh 2 —fRINLEGEE. AR
PIEPHENE Z 2RI XX EHERDOEZ X v v > 2 L, BURIUEIERZNZOF v v ¥ a2 TN E%
BTEWSHDTT, ZHUE "memoizing” XN, TD K ICEEINET:

# 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 wvalue
result = ... expensive computation ...
_cache[(argl, arg2)] = result # Store result in the cache

return result

15

N
N
L
~
[l
B



Python Frequently Asked Questions, 1J1J—2X 3.13.0rc2

77 xN MEORDO DT, HERZEL 70— IVEHBHZ T, ZTRFADOMETT,

22,7 T3 VNFA=ERF—T—RNSA—FZEBD SEBNETICIFES LT

S5LVWTIH?

BB R T R — & ) R MZBIME * & x J5ET (specifier) THEDT X, 25 FHuL, (EIIMNE &
I LT, ¥—v— FaEREL LTEONET, JhT. MOBBEIOHTE X * &+ 2ffioT

Zho5eEE %

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

g(x, *args, **kwargs)

2.2.8 R3|HIRFIBDEWVIETIH?

REIE (parameter) IBIRUERICEN 2 BATCTER SN D DI L. EEIE (argument) FEIZFOHIF &
ZWCHEBICESTHEDO Z 2T, REIBUIBEDZIIEZ Z e DR 2 E5|HDE 2 ERLE T, HlIE M

TOX S LBERERYDH o2 LT:

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

pass

foo. bar. kwargs 1 func OREIETT, —77. func ZFEHT L =2, Fl R

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

42, 314, somevar ¥ WO EIZESIKTI,

22,9 Lt list 'y ZEEIT B L list 'x’ BEEITNBZDTIH?

RDES>a—FrEEN L LET:

>>> x = []

>>> y = x

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

[10]

>>> x

[10]

ES5LTy NOHEHZKDOENMD x DEELTLE S OPREHICEAS b LALEE A

ZDEIRERICR D 2O0DERRH D 7
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1) 2B, HICA TV 22 M2 BRI 20 04FICET /A y = x T4, VA LDa
C—REDEBA - ZRE x BRI ZOLALA 7Y =2 BT SHLVER y 21ED 25,
DOFD, HEOR—DODF TV b (ZOBEV AL B TH->T, x &y DMABZNEBHL
TWBDTT,

2) UV X M& mutable TS, NEZZBEKS, W5 e TT,

append() MU L O, I 2—X 7047227 FORNED [1 25 [10] KEDD ¥F, ZRMBFETCA T
Pz EZELTVWADT, YE5DHARTH-o THEBEINE [10] K77 ERA LT,

RHDIZxIZAI2—XTALERAT B!

>>> =5 # ints are immutable

>>> X

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

M oMK < M
]

>>>

>>> y

ZOBEZEDOED x ¥ y 3FEoLLKELTESD D FV¥AN, ZAUIEERD immutable 7225 T, x = x +
138O 5 OEZEELTVWEDTED D FEA; RODITHLWATY =7 + (B 6) 21F-o T x TR
ALTWVWET (DFED xDPBRT2F 7027 WP EDYET), ZORADETIEIALBIZ 2 0047V =
b (BBD 6 L B) BFoTVWT, 2 00ZIZNL2ZHLTVET x FVER 6 2SR LTVET
MHyld s 2BMLLEETT),

HBHEE (722 2% y.append(10), y.sort ) 234 7P 2 7 b2 EHFT 2 —/ T, AR LIIE7EE (It
ZWEy =y + [10], sorted(y)) WHFH L WA TP =27 b E{ED £ 3, Python TIE—Mkic (£ L THEHES 4
T7I7VDOETOT —RT), ZDX5% 200K, 7O EObBRALMIT 272010, 7V =2 b
BZETEFTEHAY v Fid None ZIRLET, TIHHdLIHRLNESTy ORBOWSIEZ 2T 225D T
y.sort () EEVLGEICHRFICT 2DIE None TL x 506, HR7DOT 07T NIHHEICEWHIK 2 =
7—%EIITTL I,

L LARBS, MUBREPBE I ICRRIZRIZBOETH2HEOEEL L —2H D 5 RERAHEE
TT, PlAE 4= BVRMNZEFELETH, XA ERILETELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) R UEKRT, £L T a_list ZZH L £ 32, some_tuple += (1, 2, 3)
¢ some_int += 1 EFHLWVWATI =7 FEED FET),

L TR

o I2—RINKRFITY 27 (list, dict, set, F) ZFio TV A LA, A BIZZONEELET 2 H
BREOHEZMH S Z AR, ZARBRBLTVEETOLEHIIZOZEE RS 2L ITk3TLE S,

e A I a—RTNEBIATI =T b (str, int, tuple, F) ZRoTWVWEHAE, ZHEZRLTVWEL2TOD
ZHEFRCEZBBLTVWETL 9, HoTWAEZH UWEICERT 2EEIZVWOTHH L WA
TP VERLET,

2ODERDFCATY =7 b B TWE0E 500D 723U, is HEFPHAAABK 1dO 23
ZET,

22, 07 S 17
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2.2.10 HHEIBOBH3EH (BREL) BEOLSICESETH?

HifE & LT, Python TSR AR Lo THEENE T, RARA TV 227 bANDBIEEL 72T 72D T,
M LI MO LRI D 25 BHOICZA V7 REH D FHA L. ZRELZABEKEIDD FEA. &
ORREG 2 7-DITIEODLDTTEND D £7,

D

5)

WROZXRTINVERTZICE-T:

>>> def funci(a, b):

a = 'new-value' # a and b are local names
b=>b+1 # assigned to nmew objects
return a, b # return new values

>>> x, y = 'old-value', 99

>>> funcl(x, y)

('new-value', 100)

ZRE VT W—FER SIET T,

70— N\NVEREFH ST, THUEAL Yy FE—T7TRVOT, HRERXNIHA,

I2a—RITNIZ (A VT V—RIZEHEARER) A7 27 P 2ETILITEoT

>>> def func2(a):

al[0] = 'new-value' # 'a' references a mutable list

al1] = af1] + 1 # changes a shared object

>>> args = ['old-value', 99]
>>> func2(args)
>>> args

['new-value', 100]

BHXNZHFEHIETZLIZX-T:

>>> def func3(args):
args['a'] = 'new-value' # args is 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}

FhlE, FIORL VAR RAERFEINT A 2k o T

>>> class Namespace:
def __init__(self, /, **args):
for key, value in args.items():

setattr(self, key, value)

>>> def func4(args):

(RDR—=V ki)

18
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(RIDR=I D5 DR E)
args.a = 'new-value' # args s a mutable Namespace

args.b = args.b + 1 # change object in-place

>>> args = Namespace(a='old-value', b=99)
>>> funcé4(args)

>>> vars(args)

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

DX REMR BT 3EBIED o ZICENTL £ D,

—HDFERZ, BROBREEL R INVEIRT I LTI,
2.2.11 Python TEXEMIIEDELSICOKDETH?
ZODHERDYET: AR MINR =T EFESHEL, MO LAREA 7Y =7 V2S5 HIETT, Hi

ZIE, a*x+b DEZFHE TS £(x) BHEIET linear(a,b) ZERE LWL LET, A RXA XN Ra—T
S &

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

return result

F7, MO LAREA 7Y 227 b 2D &

class linear:

def __init__(self, a, b):
self.a, self.b = a, b

def __call__(self, x):

return self.a * x + self.b

EHE5DHETH,

[taxes = linear (0.3, 2)

34U, taxes(10eB) == 0.3 * 10e6 + 2 ¥R B XIORMUHLAJEEA 7Y 27 b 2BELNE T,

O LATREA 72 = 27 b 25 iR, D LEL LD, DIFPICa— FRRALZ LW FEMBHD £3,
TID, MERZH - THFIHLATREA 7Y =7 FRIE TR SE2HAGT22 e TE X

class exponential(linear):
# __intt__ inherited
def __call__(self, x):

return self.a * (x ** self.b)

ATV 27 PRV OO RXY vy RIZREE H b TEx3:

22, 07 S 19
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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

Z 2T, inc(). dec(). reset) BRILA Y Y ' EH ARG T IEMD I I3 D2 FTVET,

2.2.12 Python A 72z MEEDLSICOAE-LFTH?

— AN, Eid@ld copy.copy() % copy.deepcopy() ZIXL T &, AITH A —TEZZ L E3MH £8
AD, T2 TWIETEET,

o LHICaY—TE5 47V 2 FbHD EF, FEICIE copy) AV vy RIHH $3

[newdict = olddict.copy()

ST VRAFATA T TarY—T&EF T

{new_l = 1[:]

2213 ATV DRV Y RPRBEREDELSICRDIFTEITN?

AP BRI TADA VARV A x T, dir(x), < BFA VARV RABEBWEZD I FATERINIZXY v F
REMEEEOCZROTNL T 7Ry FEY X FEBRLUET,

22.14 O—-FREDESICATZ I bDBEIZROITBDOTIN?

LT, 7927 MEIABIAREERZRVWOT, RO 2k TEsHA, AEMIE, KAV
OHEICHHTZRMET 222 TY, def & class XHEIUTTH, ZOEFREZa—FTILTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(RD<—12Hi <)
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(RIDR=I D5 DR E)

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

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

BESLL, ZOZSRIZELEBDHDET, ZD7 I RFZZODLANCE ST, %41 B 2@ L TREHEA
I, FNTHIZITAADA VARV AL LTHEXINZDTY, LA L. MAFDOLHIDE CEICHEIN
TWABE, ZOA VYRR ZADARTD a Db DIRDZ ZEIITERVDTT,

LT, a—FIZo>THAHED ZHiZH->TWS ] FREETEDD THA, HDREFIDOINENR
I—RZ2ZEVTVEIDTRVEED, HFHEZZEZ AP0 LR VWEWS 2225 TL & D,

comp.lang.python T, Fredrik Lundh (3 Z OREDEZ  LTERBS LWIKZZ L TINE L

LR W OXFTIZ 2D LA UAETS: 20 (A 7Y =2 b)) BRIZZOAFIZE S 2 LM T
ERVL, ZAUIEIIMETED D FHA - ZOMBM LI TS EH -0 HEE, TR
TOREAN (FATZER) 1ICZ20l (A7 =27 b) BMALIZhTW 32 EHL 2T,

""" ZL T, ZO¥BPRILDART TS ATV D, MIZE AT HEDP 72D LTHELRWTE
AR

2.2.15 WO REEFRBEEREINZDTIH?

# > <% Python TIHEETTIEHD EVA, 2Dy aryEEXITLEIW:

>>> "a" 4in "b”, ngn

(False, 'a')

HUFHEET TR, RoFFRoT, LOREIXORXEFEL &S IiHMisnE T

{(nan in "b"), ngn

ZHOTREDHHIEA:

[nau iIl ("b”, nau)

MO EIFLHEET (= +=4Y) BALTY, TALBEOHAEFTIEIDHD AN, KAXDOHIX LD
TVIXRTY,

21

N
N
L
~
[l
B



Python Frequently Asked Questions, 1J1J—2X 3.13.0rc2

22.16 C 0 "7 ZIHERFELFBBRDLOREHD EITH?

B, HOFF, MXUILTD XS24 b %5

[on_true] if [expression] else [on_falsel

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

OB A XN 2.5 LETON— a VI LT, wBEETEH 72204 T4 A 28— TL =

[[expression] and [on_true] or [on_false]

]

LHL. 2D T4 FLERZETEDY FXA. on_true DT —IEDNBTH 2 L ZICHE->-HEREP 52 5

ZeRHHET, TITHhSH, WOTH ... if ... else ... BRE{H-ZIZF53 PRV TT,

2.2.17 Python THRL#EWDI >S4 F—2ELLIFTEEITH?

FEWVe F5W0W3 HDIEWTLW, lambda DHC lambda 23R R F ¥R TWE T, Ulf Bartelt ¢k 36 D%

L7V LETRD3206% RTLEEIW:

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 Fibomacct 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 y,
Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Ilo=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=S8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,Sx=S8x,F=lambda xc,yc,Xx,y,k,f=lambda xc,yc,x,y,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+y*(Io-Iu)/Sy) ,range(Sy
M))(-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \__ / \___ ___ / / |__ lines on screen

# 4 /4 / | columns on screen

# / / | mazimum of "iterations"
# / l___ range on Y aris

# b range on T azis

FWnFiEFERALBZVTR |
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2.2.18 BHO3IKY X M BBRS v (/) BAEEKLETH ?

NIRX—=ZEBORGIBICH 2R F v ald, ENEDANCH 2WREIBIMEEMATIBTHS L 2Rl X
¥ MEHMTEE, ATHZ AR WRG TS, MEEMHGE I B8O LIcE
WT, HoBIZ DALER T ICESWTRGIBUSIS N I o x5, BlZIE. divmod O IINLEHH5 IR %%
NI Ed, ZORFa XY MIROXICHRD T

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

DBV RPNORRBIZA T vy ald, ZD20DRGIEIHG e bMNEBEHASIBRTHS L EEKLET,
L7 T, divmod() ZF—TU— R5[EH->THUIHET eI -1k ) T3

>>> divmod(x=3, y=4)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: divmod() takes no keyword arguments

2.3 B XFF

2.3.1 +7ERCN\ERZIEETBICIFES LIESVWWTIN?

JGEBEFEE T 21203, JVEBTOMEDITEIC 0 & 707 (NLFERIFKLF) ZMATLZI WV, 22 23,
ZH 7" WJGERTD 7107 (TH#ERTD78”) ZRATBIE. 2o TL X W

>>> a = 0010
>>> a
8

TRERB R T, R T/NERTOMEDKEIC 0 & "x” (INFERERF) ZMATLZEI W, TR
ERZ N T THARXTFTHIEETE XS, 2L &, Python 4 » & 7Y X T:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. BXF5! 23
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232 ¥ -22 // 10 3 -3 BETOTTH?

i% i EALFAETHoTUELVWI L IZESVTVET, ZHRUTMATURDO IS b LV T5L:

[i==(i//j)*j+(i%j) ]

BEBREIIREZRT 2D ET, Cicd CO—HUNDH-T, i % j 21 bALFEEROXIIC i
/] EIDTVET,

i% 3 jARAOKRCIIFERICKIZLACHEVERA, § BERS, 2L SAMVET, ZOFEEETANT
DEFE. 1 % jIE>= 0 & RBTVMEMTT, FFEtdy 10 KEZIE L TV 2, £ d 200 FEERTIEAIRETL & 5
Do =190 % 12 == 2 LR ZDPEMTT, -190 % 12 == -10 FMEA Z RV TT,

2.3.3 £S5 9Nid SyntaxError ZEC T FTICEHR) TFIIDOEEZESNETH?

SDIDHFIET int VT 7LVDREEZEHEZS L35, B UA FAVNIR L AR E . SyntaxError £72 D
£

>>> 1. __class__
File "<stdin>", line 1
1.__class__

SyntaxError: invalid decimal literal

fERRIE. VT oY A R AR=ZARHEINTHITS 8 TT,

>>> 1 .__class__
<class 'int'>
>>> (1).__class__

<class 'int'>

2.3.4 XFH%ERICEBRITBICIIES LIEESLWTTH ?

For integers, use the built-in int() type constructor, e.g. int('144') == 144. Similarly, float()
converts to a floating-point number, e.g. float('144') == 144.0.

T7AN TR I3 Be HERE LTHRT 2D T, int('0144') == 144 FRIZL £ 323
int ('0x144') ¥ ValueError Z % L ¥ 9, int(string, base) 34 7> a v DEG|HE L o TE
BOTtORERIC LT, DFD int( '0x144', 16) == 324 TP, HEHD 0 LiEESNGE, 20T
Python OFMEIZ ko THRE N E T, B 00 26/ GERT, 0x’ RO RERZRL F3,

TGN EBUCERT 272 F DT eval ) DRV TLIZE W, eval() IFHITEVWTT L, £¥ a2
T4 LDV RZBHD ET, ROOLNRVEIWEAZHD & 572 Python ORXZEZ 5 &5 25 AW 3EHbH
FRA, BIZIE R72DF—27T 4L 27 VY %RHEETS __import__('os').system("rm -rf $HOME")
EEZSTEZADPVELBHNEY A
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eval() IZH % Python DL UTHRT 2EELH D 3, 2 HHIZIE, eval('09') EHXZ I -
ZL %9, Python & (0 BUtD) % "0 THRDTRELRSZWHNSHTT,

2.3.5 MENXFIICEBRTBICIEES LIEESLWTTH?

BIZIE, 144 VS BE 144 LW XFINCEM L 720 b, #MARABRDa Y 2527 % str() %
foTZE WV, TREHL/ERICL 720X HAAALBIED hex() % oct() Zflio T W,
FORAALE 7 +—< v MERXREM 5725, fstrings ¥ formatstrings DHiEF SR L TL 30, fl 213,
"{:04d}".format (144) I '0144' 127 Y, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H F£TF,

2.3.6 XFHNZEA 2V TL—RICEETRICIEFES LEESVWWTTH?

XFHNIA I 2 =R TNABRODT, ZRETEXEA, FREDHE. AL TRNERIOER D & BANTH Ly
TN RS 5 NETT, LAL, Unicode 7—X %A Y TV —RCEETELF TV 27 MR 5,
array EY 2 —/LD i0.Stringl0 A 7Y =7 FEHL T2 &

>>> import io

>>> s = "Hello, world"
>>> sio = io.StringI0(s)
>>> sio.getvalue()
'Hello, world'

>>> sio.seek(7)

7

>>> sio.write("there!")
6

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

>>> import array

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

array('w', 'Hello, world')
>>> af0] = 'y

>>> print(a)

array('w', 'yello, world')
>>> a.tounicode()

'yello, world'

2.3. BXF5! 25
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2.3.7 BEOXY Y FEERDICXFINEFESICIZES LIS WVLWWTTH ?

BeAaZeT 2 =9 2hHY X7,

—HOVDI, FHEBBISHICSE A HEZ/ S 28T, 2077 =y 70—HDARF. XF
ISR DHAT L R CREBRNZ T, ZDHER case iEZ LTI 2L — 257200 —HFDT

7=y 7 THHHET:

def a():

pass

def b():

pass

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

dispatch[get_input()]1() # Note trailing parens to call function

FHAAABEED getattr () #S5 Hik:

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

7B, getattrO) X7 TR, VIAA VARV A, BV a—RYE, PART TV 27 MCBEZXE T,

ZHIEHES £ 75 Y THME A fHELALTVET, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

f = getattr(foo_instance, 'do_' + opname)

£0O

o locals() %ffio CHAKKHZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

26
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2.3.8 XFHHN 5 BHDBITZED IR Perl ® chomp() ICHHETZ3HDIEHD XTH?

S.rstrip("\r\n") Zf{fio TXFH| 8 D& SMDZEELFZH DR Z 2R TRTOITRELSZED
RS ZEMTEEL T, X S BEEATZ R L., BIRICEITHDH 2 L &, ZOTRTOZATHIWMY RHANET:

>>> lines = ("line 1 \r\n"
"\I‘\Il"
n \I'\Il" )

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

'line 1

RN —EIZ T T O T F R M Z2HARLVRIZOAEDOI 2 DT, S.rstrip() ZZDAETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() EEFELZHDIFHDEITH?

FDEOHbDIDHH EHA,

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited
words using the split() method of string objects and then convert decimal strings to numeric values
using int () or float(). split() supports an optional "sep” parameter which is useful if the line uses

something other than whitespace as a separator.

o LML AN L2 wis s, C @ sscanf & D BIERKRBOTBENTT L, ZOLFIZENTWY
i‘j—o

2.3.10 'UnicodeDecodeError’ X° 'UnicodeEncodeError’ [FESWVWSEKTITH ?

unicode-howto ZZM L TTHX W,

2.3.11 raw string ZFBEDNY VXA ZYy 2 aTHRABZLIFTETEITH?

FHEEDANY 7 25 v 2 THD B raw string ZXFHD 7 3 — 2T 25— L%

>>> r'C:\this\will\not\work\"'
File "<stdin>", line 1
r'C:\this\will\not\work\'

SyntaxError: unterminated string literal (detected at line 1)

CHIZWL O DEERYH D £, G EDRER XTI —EANY 7R T v aZflfis 2 TY:

>>> 'C:\\this\\will\\work\\'
'C:\\this\\will\\work\\'

IV EDE, TR =T ENIANY T RT v Y 2k EUEEDOXFH %, raw string I[ZHERFE L F 3

2.3. BXF5! 27
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>>> r'C:\this\will\work' '\\'
'C:\\this\\will\\work\\'

Windows Tid. os.path.join() 2o TNy 7 A5y Y2 RBMTE2IdTEET:

>>> os.path.join(r'C:\this\will\work', '')
'C:\\this\\will\\work\\'

HEERE LT, Ny 7 RXFv¥ald raw string D7 +— % T2 X —7) LETH, raw string OfE
ZIRERT BRI TR —TDPECER A, 2FED. Ny TR T v ¥ ald raw string [EOFITHE - 72 £ X1
%h %9

>>> r'backslash\'preserved'

"backslash\\'preserved"

Sl 77 LY R DB B TS W,

2.4 %8k
24.1 7OJSLDBTEET, £SLESESARDETH?

ZAUE, —BRANCEE L WEET T, £33, RIEDHICEZ TBOLWTARLWI 2 Z ZIZE T E T
o MBREDMHMIX Python EEEICk - TEDLD T, ZD FAQ TlX CPython WCHERZEETET,

o BBV ARL =T 4 VI TRTLARZEKoTEDD ZE T, KT, I/O v F ALy FIBAL T
BETT,

o HIZ, a—-FORHELEHRD D FIIC TR T LDEY ARy bERDIZRETT (profile E
Ta—nNEBRLTIEIWV),

o NYFIX—FIRZY T+ 2EL LT, WEEHOMREZRRIEDIEEET (tineit £V 2 — L%
SZELTLEEW),

o S mEiClENY 7Ly > a YORREZEDHIIC. (=Y M TR FRZOMODIIET)
A—FHINL IR R e 2B HRLET,

23S o Tsd. Python a— FEEHEILTA2HERF LS ZADD T, 22T MEREED L LITEY
DELETOREWED D ZiEly, — RN HHERL 3

o O— FHICHIPWERHILOFIEZIESF IS5 T2 LD b, 7AraV X nkEdt (Fid&Emdi 7L
Y RLIZERE) T251F50, RELRARZELZeNHD T,

o JEHYR T — ZEE R 5 T L 72X W, bltin-types % collections ZFHNTL X W,

o MIN%2T 2DDHEAERMEFESATI7VICH27%0, HOTHEHALLZMRHAMEID B ZEL5DIES
D (ML BFERAEEAD) BEZLIHWTT, ZAMFHARAARLD 2HOILRMD X 512 C T
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EPNLDORLBBESLTT, e 2E, VY= 1FF213, &7 list.sort() HARAAXY v ¥h
sorted() B2 - T 23V (K7, PREEICEELRHNZ, sortinghowto ZZLTLZE W),

o HHALIZ, EEIDIZULAB T, A VATV XDIEEERHEPLT IR DET, ZOREAD X, Eh
ZIEEDB IDERICKRZ ., Tl a0BL RoTLEWE T, BELMRIL, BRI WEES
Ay FOBTHNS D (ZHEFAIC XHEL LET) BH SARETT,

pure Python ICTEBRFUCEL RS, BIHEDZDDY —23Hh £3, #HlZiX, Cython i&, Python
A—RODOITPRER LMz CHRicay Rt v, ZEOT 5y 7+ —4TZE3, Cython 1&, =
YRAN (CEEORT ) T—>ay) ZFHAL. a—- FOBREKRIECHES LES, C Frr 73 7ICH
BE23®H 3785, BT write a C extension module Z ¥ d TEF 3,

2E

N7 =< VA tips DE > TW3B wiki DR—,

242 ZLOXFHN2REETHDICROMENLHEIIFTIH?
str BLU bytes A7V 27 MIA I 2 =X TNRDT, ZLOXFHNOHBIBEZ ITHLVWA T =
7 R B L. SIRBENTY, —RANC, 2ARORTHHMO I X M IXFINORE O FISHAIL £5,

2D str ATV PERBEIT2DIETIDDOA T 4 A 2E TRTEY X MIEEL TH 5 REI
str.join() ZFEIFTZ 2 TT:

chunks = []
for s in my_strings:
chunks . append (s)

result = ''.join(chunks)

(hDEN L BN 72 A T 4 A& 1%, 10.StringI0 25 Z ¥ TYF)

Z<D bytes A7V =27 VERETIDIETITODA T 4 4 L&, bytearray A7V =7 b4 VT L —
AfEE (+= HETF) CHRT 52T

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

2.4, 148k 29
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2.5 =45V (RTI/UZE)
25.1 27, YA MEDEBIFLEDELIICTEIDTIH?
Blay 2+ 727X tuple(seq) ETARTOY—F7 YR (ERRIZIE, TRTDOA 77 70V) 2R CEZR, [FUIE

FDRTINVICEBL 5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) #5 %, tuple('abc') X ('a', 'b', '¢c") 252 %73, 5l
BBRTNIZG, ab—2ELFW5OA T2 7 bV EDBDRIBRTDT, 2547 =7 v2BIcx I
RS> TWAPEEIRTRVDORS, tuple() RMERDOHBFEHETT,

oy 257X list(seq) EITRTDY—F Y AHZ2WVWEA TI7 7V EFRLCER, FUEFOY R MIE
il F3, Bl 1ist((1, 2, 3)) 1k [1, 2, 3] #5 %, list('abc') X ['a', 'b', '¢c'] 52 %
o IV R RS, seql:] ATV —ZED ET,

252 BORZAFIIETITH?

Python ® ¥ —#7 Y RIZEO L ADETA Y F I/ RINET, EOTIE, 0 PBRHIDA VT A, 1552
BHOA T2, LIRBFAETT, BDA VT Z7 AT, -1 BDREDA VT 7 A, -2 PREIS 2 HHD
A VTR, LIRBEHETT, seql-n] I seqllen(seq)-n] ERUZLEZ T XV,

ADA YT R%MES LEMNZZ DD 5, BIRE, S[:-1] BXFHNORBELID TR TOXFERT
DT, XFHNDREDBEATZMDERL & EEHTT,

253 =4 OREFBICATL—LFTBICIFES LIESVLWTTH?

HHAAABIRL reversed() o> TLZX W,

for x in reversed(sequence):

# do something with x ...

IO —r AW L5DTERL, HlEOH L VWav—%2E-oTA 7L —bXEET,

254 VAMHSERZMOBFRSICIZES LEITH?

Python Cookbook DEWVERIMICE S DHENDH 2D TR T IZE W
https://code.activestate.com/recipes/52560/

VA M2 OERZTHEDLRVDRS, V=1L ETU R NORIID»SRZEETEZHRHN, RO K S ICEEZH|
FRLTLZE W

if mylist:
mylist.sort()
last = mylist[-1]
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

VATDIRNTOBERNEFGOF - LTHERS (DFD. TRTOEERED hashable) 25, BZ 5L TDIF
5N TY

[mylist = list(set(mylist))

YR RESICERET 2 ZICEHIZRDRINZDT, 2% ) X MIEHZVOVD T,

255 VA FHSERDT AT LZWMORS HE

BHEFRE L RIBRIC, HIBRSEE 2 0 THPRANSHEREIS D b =2 DTIET Y, TIH, IR /MR 2 /ET
AT A4 RABIT B )70HEL THETY, 256320V L—>a T, :

mylist[:] = filter(keep_function, mylist)
mylist[:]
mylist[:]

(x for x in mylist if keep_condition)

[x for x in mylist if keep_condition]

VR MNEERELHRBZS S RDEHETT,

2.5.6 Python TEHIZEBICIFESLETH?

VXMoo T XV

[["this", 1, "iS”, nann, ||array||]

U 2 b ORHEFEEIZ C % Pascal OEAH R LTS, KERE W, Python OV R MIZLDORLRZED
FTOL I VEEDBLI LT,

array €Y 2 — VI HEE SN2 HRICR T 2B EE2 720D XY v FRHDETH, VAMEDD
AT ADEBENTT, £z, NumPy RZOMDY— Fo8—F 4 —HRRT D, A REEE D OBLFIIT 7 i
BRPERINTVET,

Lisp AXRD#EAE Y A M 2R 2 D12, X FNV%o5T cons cells T2l — b TEET:

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

A RTNBREND RS, ZTALTERLVZAN2HENEL & 5, Lisp ® car IH7=23dDH
lisp_list[0] C. cdr IZH7 2 H DA lisp_list[1] TY, RYWKKHELLHETE 23 L 2AHI NI
LEWTLEZXW, 20TV, 2R Python DY R 2S5 X b BIEEITENTTH 5,

25. S—=HYR(ZFIL/UAR) 31
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25.7 ZRTDIV X =2EBICIRES LETH?

CDESCLTERITLOBINZIESA S E LT LE 2RI eRHETL & D

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

CNEFRRL-E ZICEHEREZSICRAET:

>>> A

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

L UEZRAT 2 & ZDEPEBOGMIEHATLERVET:

>>> A[0]J[0] = 5
>>> A
[[5, Nonel, [5, Nonel, [5, Nonell

. * Bflio VR FOBEENPaVY—EES T, BETEZ AT 27 FANOSREEZ T E»STT,
ZD*BWEFEX2OFALIVRMDODSREELY R NEED T, —0DFNIH T 2EH I TR TOFNIEHN
TN, CIADEALHERTHS 2T IRNTL £ 9,

BT THDOHEE, BRIAICEATZRZIDV A MNEED, T oHLAEo72 Y R P TENFNOER LD
TWL Z¥2T3:

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

CHIRE2DERBZZVAF I DZ2ELVAMZERLET, VA MAERLDHZET:

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

HBWVE, AT T =R TO AR EHHT 2 2 T2 E9; NumPy &b X< AL TVWET,

258 ATV bDI—T D RITKAY w FPEBZERIBICIFESLETHL?

XYy FREBEMRUOH L CEREERET 2 DIE. list comprehension (VA PHNERERR) L HY i
fRIRE T

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

result = [function(obj) for obj in mylist]

ROEZRFEETICAY v FREBEFTT 20485, KD for —FTHITT:

for obj in mylist:
obj.method ()
(RDOR=ViFil)
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(RIDR=I D5 DR E)

for obj in mylist:

function(obj)

2.5.9 BEMEIZSNZDIC a_tuple[i] += [item’] (3FINE XL T ZDTIH?
Zhd, BERABEETIZ AA EETFZ. twoHEHEL, Python TORIZEA 7V =7 e AEF TS =7
FDEWPHABDZ > TERE 2D T,

DI —MRINZ, AIEF 7Y 2 7 M RIET ATV DERIC, REAAEEFIEAI N 2ITHHEAHT
FFEIH Hle LT list & += Z2EVE T,

RDEIWZE N LET:

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIA D S N TR S TF: 123 (1) 26T A7 22 b a_tuple[0] IR S, EOF 7Y =
2 b2 WVERENETH, FEMER 2 EXTAOE 0 BRIRAL LS L L 210, 25— 2RELET.
RERBIE. X T VOERSARIET PIEL SNRNHSTTE,

DS REFEFDOIL, BERAXE W -ZWRD ISR 2 LTWET:

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R INEAEZD T, HINEEAE L TWSDEZEREIEORAER T 2D TT,

RDESITENVEL LET:

>>> a_tuple = (['foo'], 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBFMCIED o L EEE TN, borEBIAREILIE. T7—2DHo2 LTHELEBEBALHNTY
5, EWHHETT:

>>> a_tuple[0]

["foo', 'item']
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REZINDPEZZ0ZHANZ72DIE. XD 2 AZH>TWARERHVET, () A7V =7 M
__iadd__(Q KX Y v FHAFEEIN TV E5E, IHRKRA += 23E[TEIN2 L 22BNl Eh, 20
R D EBMRATHEDNET; (b) YA FTIE, __iadd__Q) & extend() OFEUH L 2 F{liT, VR %K
LET. TAKREHT, VRABMTIE += & list.extend() @ "WEE” 722 T o /=DTL =

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

(1]

ZAUIR b FEfT T

>>> result = a_list.

>>> a_list = result

_iadd__([11)

a_list ML TWA TV 27 MIEH I, BEFHEINA TV 27 bADKRS Y XIEZHE a_list ITKA
EhFEd, RALTWVEDIE, a_list EFATETHL TWALFACA 7Y 227 bADKA Y XZDT, LA
EREANZIEM D L TR Wo T, RAEBREGEETHET,

oT, EDRTNDAFITIE, RO eHARETWET:

>>> result = a_tuple[0].__iadd__(['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__O FEIIL. VR MIHEE (extend) ENFE T A, result A a_tuple[0] DBLTHEL TWE AT
Pz beRILATI 27 v ERIBEL TV LTH, XINVEAERDT, ZORBORAEREHIZI—L
”hFET,

2.5.10 MLV —FDRLIEVDTTH, Python T aDIILYEHIITEEITH?

Perl @ 2 2 =7 4 ® Randal Schwartz DIfEE ENZ DT 7 =v 7id. VA IDERY, ThZThOEZE%R
ZD Y —Mé) WIS 2 X Y v 212k oTY—bLET, Python TIE, list.sort() XY v FIZ
key 5IEE o> T 72X

Isorted = L[:]
Isorted.sort(key=lambda s: int(s[10:15]))
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25.11 VR FZRDIRXFDEICE>TY—FFTBICIFESLETH?

TODAT LR EBREDDETETINLDALATL—RIIL TS, DELREZRPEATLIEI N,

>>> 1istl = ["what", "I'm", "sorting", "by"]
>>> 1ist2 = ["something", "else", "to", "sort"]
>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

26 AT bk

2.6.1 J5RFATTH?

7 A3, class XDOFATTERINIFH LA TP 27 b TT VIRFATI 27 NEIA VARV AL TV =
I MNEERT 27007 T — b LTEbI, 27 —28UCRED T — & (attribute/JEM) £ a—F
(AY v F) O ZABL TOVET,

HLWy 52—l EOMDZ 5 R (FHLWY 5 ZADEEZ 5 AL MERET) CHESWTESL L T
£5, ZOHLWIIREF, BEZIAPLEMRE XY vy FEHARLES, ZHhUTkbD, A7V =27 bET
N AR THEBANCHRHETE LT, X =LKy 7 ZANOEANLR T 73 24205 2 — %17 Mailbox 2
FAEEST, ZNDPDHVLVWAERFED R =LKy 7 ZDEX %S MboxMailbox, MaildirMailbox.
OutlookMailbox D XD RY 77 7 R EENBDTT,

2.6.2 XYy RrIEmTIH?

XYy RiE, 7927 b x 2FOBBT, @ x.name(arguments...) & LTHFHENZBDTT, X
Vo RE7 7 RAEROFTHBE LTERINET:

class C:
def meth(self, arg):
return arg * 2 + self.attribute
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2.6.3 self &M TITH?

self 13X Y v FOBE—FIBICIBEECOTONILHNCTEET A, meth(self, a, b, ¢c) ELTEEIN
XV RlE, ZOEBIPIBEINSZTIFADA VAR YA x XL T x.meth(a, b, ¢) £ LTHRUIHIA
F9, MO ENZXY v FiE, meth(x, a, b, c) BFEEINZdDLEZ T,

BEXYV Y FOERPHFUHLICBEWT self’ ZBARLBRITNELRSBRVDTIN? BRLTIZE W,

264 HB3ATIOxT VD BRSNS APEDY T IVSADAI VARV ATHBH %
ANBICIEFES LETH?

vl b4 VB isinstance(obj, cls) ZfHoTL72&E WV, 75 ADX T N% 52T isinstance(obj,
(classl, class2, ...)) DX THE H2A4A TV VPEROBDI FADA TS 27 N THE D
ZIHNRONFE T L, isinstance(obj, str) X isinstance(obj, (int, float, complex)) DX SITT
AUZ, Python DNV M YEIOF TP 27 b THB L HHFRLNET,

¥ isinstance() & abstract base class (HREE Y 7 R) 2o DIRBMED F 2 v 7 LET, TD72D,
% (register) TNz 7 Z ADER /AN ZNZHMHAL TWIRTD True ZIRLET, THOA Y XX
A BZTAMNTIHEE. 7 F7AD MRO Z#HRET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register (P)

>>> ¢ = C(O)

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

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

>>> isinstance(c, Mapping) # virtual

True

# Actual inheritance chain
>>> type(c).__mro

(<class 'C'>, <class 'P'>, <class 'object'>)

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

False

BB, K707 v A TlX, isinstance() Z2—Y—EED T 7 RIEHHHIXRZXTIEH D FHA,
IR EHDTHAET 2 &2, B@YIRATY =27 MEAA XA VX, FFEDOIRZEWE D Sk 3 57 5
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ADRAY Y REEERETEZDBDTHo>T, A7z VDI FRABTARTED I SRAWIGLTES 2R T 5D
DTIEDHHY FRA, HIZZ [A2rETI2EBND-722 LT:

def search(obj):
if isinstance(obj, Mailbox) :
# code to search a mailbozx
elif isinstance(obj, Document):
# code to search a document
@llalas .o

Eh w7 Fo—FIE, search() XV Y FEIRTDIZ FJRICERL T, Zhe M UOHE T2 TT:

class Mailbox:
def search(self):

# code to search a mailboz
class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZELIIFTIN?

Zi# (delegation) &, A7 =7 MERIDT 7=y 7 (FTHFA YRR =V EHIN L) O—DTF, A7
Szl b xBBHoT, ZDAY Y FDIBE1E—DODIRZFVWELEZZVWELEL XD, FILWI T ARE
U, BZ7WXYy RETEZHLLERLEL, MOTXRTDOXY v FE2 x ONMIGTEXY v FICRET 2
LWo 7 2EENET,

Python 70275 <IIffiBICREERETEE T, HlZIE UTDIZ IR 77 40D X5 IKIRZ VD
LIRTDONFERLFICELT 27 7R ZERELET:

class UpperQOut:

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)

Z 2T UpperOut 7 7 Al write() XY v FEERLLB LT, 5I8DCFHN % KSCFATEHL Th & Baf
v 7% self. outfile.write() XV v FEZEMUHT ISICLET, ZOMINTOXY v FIZEMEL 22
self. outfile A 7Yz MIBEINET, ZOFHEIX __getattr__() XY v FEBELTRINET,
BEOHEOFME SEY 77 LY X 2R LTIZE W,

B, —RINCEBEI M) v F 1R OPBE TS, BUIREINIRHEFAB SN LR Rk, 202
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AT __setattr__() XAV Y REERTILENDD, ZRIIEHOLOFENBETT, __setattr__QO
DOEARNZRFEEZEIBBIZU TSk £3:

class X:

def __setattr__(self, name, value):

self. dict_ [name] = value

72TV, __setattr__ () FEIX self.__dict__ #EEL T, ERHERLZEZT R v—h L RIREE
PREFETE X2 LARTUIRD €A,

2.6.6 EEVSATERINLAVYRZ., TDIFRAZMELICRES ZAHDSFUHT
IIRESLEIH?

HAIABD super ) B ZEME -T2 W

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

ZOFITIE, super O FMHINIA Y A X VR (self OfE) = BEIHIK L. type(self).__mro__ T method
resolution order (MRO XY v FREHRIE) 282 L. Z L T MRO AT Derived ®DXRX{TZiXL £7: Base

2.6.7T BEEVSADEGHIZZEZRTVWIA—FRZECICIZES LETH?

BIEZ A% 4 ) 7R (alias) KKALTENWTHS, ZOZA VT RAZHERT 22000 d LAEEA,
Z2FTNUIZA Y T RRATBEEZEZ DT THEAE T, BRAIC, ZOFRIMEHT 2HIEKS 7 2 %2H)
PSRV &, FIZIEHZ 20 Y — RIS X > GERZWE EREIHERTT, fHi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):
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2.6.8 BHNBISRAT—XVHEHNLBISIAAY Y RFZEBICIZESLETH?

(C++ % Java OFEKRT) #R T — X EIR XY v FH Python THHR— S TVWET,

R T — 2 221203, Bc S ZABMEZERLTLES W, ZOBMHICH LWEZAT 2123, KA
T257 7 A% EWRT 2RE DD £

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

cZDHDR c.__class__ 25 CIRVWEBZNRAERBER LD F AL o TEH—N=F 4 REHNRWVIRD,
c.count % isinstance(c, C) THBITNRTD c IZ¥F5 C.count ZSHL £,

HE: CORAY vy FNTIE, self.count = 42 O X 5 2R AIX self HEDEEIZ "count” ¥\ 5 ZHTDHT
L CHERRWA Y ARV REED ET, 77 RADENRT —XOEIRBICIEZ, XYy RNTH20E0ITH
PH5IT, WO I REHEBELRITNER) FHA:

{C. count = 314

FHIIA Y v ROMEZ 9

class C:
@staticmethod
def static(argl, arg2, arg3):

# No 'self' parameter!

Lol BXY v FORIREEEZ S - L fffHZAEE. BICEY 2 — L L VERERHS 22T

def getcount():
return C.count

BV 2 NANDEDIZ—DDI T ARERT S LI (HE2WIT 7 AMME B ICEEZE2 L512) a—F
PR EINT VSRS, TNTRERA T MEHATEET,
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2.6.9 Python TOAYXFS548 (PRAV Y R) #F—N—O—RFBIEES LEESLIL
TEH?

ZOEMOEZIZTRTOXY v FIZOWTEZRZ I ETTH, ZOEMIZW2WLITOMEDRD & H
TEE7,

C++ TlE. TOEIICHEITET

class C {
C() { cout << "No arguments\n"; }

C(int i) { cout << "Argument is " << i << "\n"; }

Python Tid, —2DaA VA7 X TT 74N FDO5IEZME > TIRTOHEIMIGT % X5 1XE»rRITN
D FEA. HlZIZ:

class C:
def __init__(self, i=None):
if i is None:
print ("No arguments")
else:

print ("Argument is", i)

CNTRBIHEME ZE XA TEAN, EH L H2ITEWTT,

EXNZEZ o351 800 2 s EETE. flzl

def __init__(self, *args):

TRERLERDABTRTDOXY v RERTHZET,

2.6.10 __spam ZfEHE S5 £ L7=5 _SomeClassName__spam 5T 5 —HTF L7

HHEIC 7 v X — 2 A7 PO EE. 729 RADTSITA4AR— NRERE, " v b 2w S B
POMBOVWWHIETERLET, __spam D X5 RER (FEBHICZOLE, REZHLDH-TH—DDT

R—Ra7hH5) DFTXTOMAIFIX. classname VD7 ¥ X —R a7 25N THIFRL BHED 2 5 2
e X, _classname__spam D XS IIXF LETEMBMI SNE T,

The identifier can be used unchanged within the class, but to access it outside the class, the mangled

name must be used:

class A:
def __one(self):
return 1
def two(self):

return 2 * self.__one()

(RDX— D12k <)
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(FiDR— 25 D %)
class B(A):
def three(self):

return 3 * self._A__one()

four = 4 * A()._A__one()

In particular, this does not guarantee privacy since an outside user can still deliberately access the private

attribute; many Python programmers never bother to use private variable names at all.

2E

FEAl & B, private name mangling specifications

2.6.11 3R _del__ XV Y FRZERELTWBDTIN, 772 xJ hZHIRLIL
SICHIENFE A

WL ODDRRENED B D £ 3

del XEAFT LY __del__ (O ZMUFHFTLERD FHA - THEHEMICA T =27 FOBRAY V2
HFHDT, AV IBERIZRo7E EIT __del__(O FFOHINET,

T REEDERY V7 (FOENENIEOSZRERL, FOENENDFDOVRA M eFov ) —R ) &
GUGE. FOBWAT Y MEIRLT0IERD XA, Kk, Python 32D &5 BY A4 712t $27
NIV ZLZFITLETH, T —XEEANDSBERPBRL B oTHLLIDOIR=I AL T ZINEITEINLETH
K OEREPED2 200 LAKRVWDT, __del__ () XAV vy RETFHERTFHTERVWE A IV TIHUH X
Na2rdLhEEA, ZUIMEZEEALIS T2 ZICRAETT, SHIREVWI IR, A 7927 b0
__del__ O XYy FPETINBIEFIZTETT, gc.collect) #REIL TINEEZRHTE2 P TEE
T, ATV 27 PR LUTHEIRE RN & S BARKIIFIRIGED HDFT .

BREBBaL ZEZBHELITVAE FT7T 22 M2 close) XV vy FEHRMNIZERL. kb oszo0
DOTHIEPHEBZ LT A3DIEFVNWI LT, close() XV FZ2ES L, ¥ 747227 v 2BBLT
WERBEMEZRDRITES,  _del O ZEEMNUOBZZWVWTLZEXWV - del () X close() ZMUHT

TL XL, close() BORIULATY 27 MM LU TEEEIIEEN TH VW EMFFEINTWETL & 5,

TERBIEERIT B DT, veakref Y 2 — L& [HoT, BRIV Y FEEST L RATV 22 b E
TRFZETT, BIRIEY Y ML, Bl (BEAS ) MBCHEBREESNETT,

BRIZ, __del__ () XV v FFINEREXIBLGBE, BEDX vy -0 sys.stderr KEXZFENE T,
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2.6.12 EX5NTVFRADINTDA VARV ADI AR ZRBICIFES LETH?

Python 137 7 2 (REN M VB DFRTDA VARV A% TEDERA, VIRADAVA T 7 RITE
NENDA VARV ZANDFBRMOV A M 2ELE LI TIRTDA VARV AR EHLELNET,

2.6.13 Bt id) DBRIE—BTHVELIICRZZDTIH?

MARAABD idO) 1E. A7V 27 bPEFLTORHE—EBER I EPRAZIN TV IR EBEZRL E3,
CPython Tld, ZRUIA TP 227 FDAEV 7 FLRAKEDT, 7V 227 X EY DSHIBRIAKIC,
RIH UK AERSNIA TV 27 MEXEY OFE UM ATV EBREZHEREATVS 22D, LIELIES
£3, ZOHEERDOFITRLEL & 5:

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

2 ODF CEZHD id & id() DFETDORN/ESLNTT S S FHIRSN R 2B B A 70227 itk s
DTY, id ZIRTZNWA T =27 PBREREEZTEI 2R LWL D, 7Y =7 PADHIOZRZF -
TLZEW:

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

2.6.14 LD is BEEFTOR—METI MHENTTH?

is HETREA 727 FOR—MHE2 7 A MLET, 7AF a is b X id(a) == id(b) X FIFETI,

=7 XA FORBEELRFEEZ,. A7V 27 MNIBICZNEH LA —THD. a is a IZHFIZ True BIRT
WS ZETT, F—M7r 2 MIBEE., FMETX LD bEETT, /20 FMETR B2 RD, FH—
M7 2 MMIEMBE True £7213 “False® 2R3 Z e MRIEINTVWE T,

72U, B—M7 X 25 f{itE7 A rORHETE 201 7Y =2 FORI—MMNRIES LTV E5E
& TY, —fRANS, F—MEDBRAEE N2 RIIE 3 2HD £

D) RAFFHLWARTEZED T2, A 79227 b IDIZZEZEH A, new = old fRADIL, new is old A
RREEnE S,

D) AT VSRERNT 2307 FICA T M EANRTH, A 7927 VIDWEBEDLDY FHA, s[0]
= x VA MRADHK, s[0] is x DMEAEENF T,

3) AT T MM IR, FREEDF T2 DA YRRV RZLIDEIFETEL IR
BEBRLZE9d, a =None ¥ b = None fRADH%, a is b DMEEXNE T, None DY+ rD=DHTT,

42 FL22E JOJ3532>Y FAQ



Python Frequently Asked Questions, !J1J—2X 3.13.0rc2

Z L ORI T, F—E7 X MIBEHTRL, FMET A b eB@oLET, Fic, 227V hrThs
ZEPREEENTVARW int R str BREDERE T = v 7T 27DICA—HET A M 2LV T X0,

>>> a = 1000
>>> b = 500

>>> ¢ = b + 500
>>> a is c¢

False

>>> a = 'Python'
>>> b = 'Py'

>>> c¢c = b + 'thon'
>>> a is ¢

False

FIREIC, T2 — &R TARayFFOHLWVA VAR Y AZFE—TEHH TEA:

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

False

S 4 750 0a— RiZid F—8H7XAM2ELL #5200 RN ASX—BHD 75!
1) PEP 8 THRIN B X512, F—HF X ME None DF = v ZDRWHETT, a— FOFTEG IikiE
DEIITHFHDET L, false LFHliXN2EBMEERFS S 24 7Y =7 b ORRAIZEITE T,

2) None AR ANETD 2355, BMSINgBEREICZayr»ynwh 3, 20 X5 WK TR o
FIP 27 P eRXBIENE BRI NSZS VAN VOBERF T 27 P EERE T, IR T
dict.pop() DEIIHIRZES AV v FEFEET 2 HETT:

_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) arTFFOEETIR. FMETANEZR-METAIMTHEBELEZVWEWTRWEEND D 3, 213,
float('NaN') O XS BREPTHB L EMTHRVWA T 27 M2k oTa— FREELT 3D TZHTT,

Bl Z1E. Z4UZ collections.abc.Sequence.__contains__(): DEETT:

def __contains__(self, value):
for v in self:
if v is value or v == value:
(KDR=V1ZHiEL)
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(RIDR=I D5 DR E)
return True

return False

2.6.15 £3TNEHTI5REA T2—2TNBA YRR Y RIS Wi T — 2 & 5
TEEIN?

A2—2 7NV 72 52T 556, __init__() TR%RL _new__(O XV vy FZH#ALET, #i#H

EA VAR VABERINT: B ICHICED, A 32a—RTINUBAVRARYVADT — X2 L2 0BT E
%9,

INBEDA I 2a—RTNTTRZEINRT, B IRLERLZ VA F v 2RbET:

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)

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 ¢ in s if c.isalnum() or c == '-'])

return super().__new__(cls, s)

723 ZDXSHRET:

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 XV Y FRUHBLEZExXvvad3ICIF ESLEE5LWWVWTTH?

AV FErv > aDERBEEIFZ2OH D, functools.cached_property() ¥ functools.lru_cache()
TS, Bi#EEA Y RAZ AL, BEHIET FALNLVTHRREZREFELE T,

cached_property 7 7R —F&, ISR VA Y v FTOAEEZET, ZHUIA VARV ANDOZRZE
DEHA, FrvdadNeX Yy FOMRE, A VARV APEZTOWIHZTRFEESE T,

FIRIE. A VAR ABMEDONIZL o756, Fr v adkX Yy FOMRNT BRI NEZ LT
T R, A VARV ADEED &, WOLNIAY v FORRBEITLES T TY, ZASIEERK
KWEZBNDDHD £7,

Iru_cache 7 70 —F1%, hashable 72518 F> XY v N TE % % ¥, weak references %% 3720 DFRFHI 72
BADBRVIRD, £ VAR ZANDOBBEEED 3,

least recently used 743V X4 (GRIE : LRU ERIfEbNzd 02K T) OFRIE. Fr v adEEX
N7z mazsize THIRZNZ Z2TT, REE, Fy v ahoifRUNTEVWVHEN S22 ) 7 X5 ET,
A VAR ADEERIT DL TT,

COBNIBET 7 =y 7R LET:

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 tmmutable

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_<d

@lru_cache (maxsize=20)
def historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"

# Depends on the station_id, date, and units.

L oBITE station id BEICEDLSRWI  ZHHREE LTWE T, BET 24 VA XV ROBEENFETH
588, cached_property 7 70 —FIXEHOEBERHHTE WD, BEEL R RD 3,

station_id DSAIEDFEIT Iru_cache 7 7R —F ZHEREI B 2121, 79 AT __eq__( & __hash__() X
Vo REERTIVLENDDET, UKD, Fy v 3B#ET2EBEOEH2MHTE £3:

class Weather:
"Example with a mutable station identifier"
(RDOR=V1Fil)
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(FiDR— 25 D %)

def __init__(self, station_id):

self.station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

def __eq__(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 untts.

2.7 E>a—-I
2.7.1 .pyc 771N EZEDICIFESLETH?

EV 2 ADPDTA Y R=-bENZ (DL BHEQaY L LT 7 A ADBELNTH D,
V=R T 7 ANDEBRINEE), ary M LENIa—FPAoTWS .pyc 77 A A, .py 774
DHZ2T4LZ7 VDY 7T 4L 2 Y __pycache__ IHMERENE T, .pyc 774 VD7 7 A VH#AE. .py
7 7 AVDHFITHED ., .pyc THDLY, FREFEINIZD 7 7 4 L %EE- 7z python N4 F VITHKIEL 72X
FHNCR D £F, FElE PEP 3147 2L TLE X0, )

.pyc PESNRVEHD 1 Dk, V—RI77A4LWBH27T 4127 ) OMROME, DFD __pycache__
Y774 L7 PUDBERROWEETT, ZhuE, FIXE Y2V —AN—TT R+ EfToTWVWBL2EDLS
2, FAREOZ—F L FEITEDO—IDPIRIGEIC. BIHEE T,

PYTHONDONTWRITEBYTECODE BREZMN Ly P INRBRWRD, €Y 2 —1% 4 VK- LTWT, Python I
__pycache__ 774 L7 bUERED, 22XV AV INEY 2 —ADET 20 (MR, 74 22
DZEZAR=RA, KRE) BHDELEEIF. pyc 7 7 AVIZEBINIESNE T,

& EMDRZ ) 7 % Python THEITT2DIEA YKR— b 2IdARINT, .pyc EIMERINFR A, B,
REMODEY 22—V foo.py BAIDEY 2= xyz.py A4 YHR—FLTWVWEHE, (zravry FeLT
python foo.py LFIHIAAT) foo ZFEITT R L. xyz 34 YV R—FENZDT xyz O .pyc FIERI N F
TH, foo.py A ¥ R— M EN=DIFTEZVDT foo D .pyc BESLNER A

foo @ .pyc 77 ANEERT S - DFED. A VK= FEATVWRVWES 2—1D .pyc 7 7 4 VEIERT
% - DEND LA, py_compile TY 2 —)L ¥ compileall £V 2 — L EHXIXAHETT,

py_compile E¥ 2 — V3 FETHEEDES 2 —NZ2 AV RALTEET, RDFD—2F, TDEI 12—l
D compile() B A VX507 4 TWHFEITTH I TT:
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>>> import py_compile
>>> py_compile.compile('foo.py')

ZDKDICETT S, foo.py LRILHLFID __pycache__ 77 4L 27 MVIZ .pyc PEETHINET
(H7 7 A VOREE. AT Y a V58 cfile TEHEZT 22 HTEET),

compileall £ 2 — L& IZHBNC —OREBMD T 4 L7 PUVDITRTD T 7 A NEAVRANVLTEZE
T, Yz 7ay T 5 compileall.py REEIL T, AV A LLZWT 7 A LEELT ALY MY DS
AERFELTL &

{python -m compileall . }

272 HEDED 12— IILBZHBICIZESLETH?

EV 2 —LE3HTID o TEBEINZT7 2 —NIILER  name ZMEIT I L THHOARIZRETEZ T,
ZOfED '__main__' THILE, ZOTBTILEFRAIZV TP LTHEITFEINTVET, {1 VR-r&h
52 EoTHDNEZREDEY 2 —MFATY FIA VA VR =T 2 —RAPHLT R FBRELTWT,
_name__ 2*F =zv 7L THLZDaA—FREFEFEITLET:

def main():

print ('Running test...')

[ 1.

if __name_ __main__

main()

273 HEICAVER—FLBSED2a—ILEZEBICIZES LEESVWWTID?

UTOEY 2—W0do/ LEL & S:

foo.py:
from bar import bar_var
foo_var = 1

bar.py:

‘from foo import foo_var

bar_var = 2

RIEIXA 2 7)) R TORMEEEIT T2 22T
e main A foo A VY R—F+T 3
o foo DZED U — \IUPERINS

o foo DA VNRAILINETEIED D
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e foo M bar A VAKR—1+TF 3

o bar DZED O — N"APEREINS

o bar NI U RANINFEFTRIED B

e bar % foo A4 Y KR—1FF 3 (FTTIC foo LVIAFDEY 2 —BHSDT no-op L4 5)

o A YKR—IRAI=XALIE foo DT —N)Lp5 foo_var %#EA T, bar.foo_var = foo.foo_var
WHRELLI ELET,

ZDORBDERIIIM L £3, Python A% foo ZMMLKEDL > TWARL T, foo DR —INLRT VHELD
HEIEEETIT»IL,

import foo ZffioT, /B— L3 —F® foo.foo_var 7 Z7EAL XS Lz Eizh, ZhrFALZ
D ET,

COMEIIE (D d) Z0DMIKLNDH D 5,

Guido van Rossum (% from <module> import ... 2L bR VT, TRNTOa— FEEAKOFICAN
5IEREDTOET, Zu—rVERE 7 5 2EROMPHLIZERE L 4 Y BBOATITON S RET
T, INTA VR=—PENEZITRTDEY 2 — /L& <module>.<name> ¥ LTHEXNBZ Z Ik T3,

Jim Roskind & ZNZNDEY 2 — LI L TUUTOIEIED 2 Z e ZRBELTVWET:
o TIVRAR—F (A VR-PENLEES FAZHBEL LT a—ouL, B 79I X)
« import X
« TUT4THRA—F (42 E— P IR Ko THBILE NS 2B — L EED),

A VR— FREFWRIGFICENS Z 25 Van Rossum 3 D ERZ ZHEEIFATREADL,. THIEERD
T3,

Matthias Urlichs 1388—I1CHIEA O R— bR ELR WIS ICa— F2ERELEBT I 2#RELTCVWE T,

NS DIRFRFIZNZNMLEIELZ B TEEXT,

2.7.4 __import__('x.y.2’) & <module 'x’> ZRL FITH. z 2133 DICIFLSL
FIH?

importlib IZ import_module() WO EFLEKNHZ2DT, RODIKZELELEZMHTZ2Z e 2METL T
{IZE W,

[z = importlib.import_module('x.y.z')
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275 A1VR—FEINED2—-ILZRELTHSBA VR—FLEILEA BEHENZE

Bho BETTH?

MR —BHE LB S, Python IFEY 2 —UHBRINCA Y KR— b ENLRICDAEI 22—V 7 7 4 L%
HARALET, I LRVE, 72 EADEI 2 —IILTTETWVWT, ZNFNDRREICEARES 2 —L%E A
A—FLTWR X570 5 LTIE, ZORAEY 2 — VO BEFAEDIBEINZ Z 22D £T,
EHEHINEZEY 2 - VOBEIHAZRHT 21213, 25 LTLZE W

import importlib
import modname

importlib.reload(modname)

FE: TOFHEIL 100% ZELEEAEEA. DD

[from modname import some_objects

DEIBRXEZELEID 2 —VE, A VR—FEINEA T2 FPOFONA—Y g U 2FWVRITET, ZOFE
Va— NI IRERNEETNTVWEDL, BETBVIAA VARV RAFH LWI S RAEFEE/I XHIT7 v
TF—F INFLA, CRICE>TUTROFELEREVSRINZET:

>>> import importlib

>>> import cls

>>> ¢ = cls.C(Q)

>>> importlib.reload(cls)
<module 'cls' from 'cls.py'>
>>> isinstance(c, cls.C)

False

# Create an instance of C

# 1sinstance is false?!?

COWMEDOAHEIZ, 77 AF 7Y 27 b 7 EAE” 2T 5 THL2ITKRD $5:

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

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

2.7. Va2l
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3.1 Python BRBEXDIIL—TICA VT R ZESIDTITH?

Guido van Rossum DEL 2 & ZAICEINX, 4 VT Mcks 7 —AZIERICZ LAY F T, HdED
Python 70277 22 KWVIZHART LET, LIS TRIREEALD NI ZOEHESICAS L5112k
h%E3,

B /& T ORI 72 VDT, WRNTER & AN OFE ORI 7V — L OBROBEBNIEZZ D Z F¥ A K
i. Coynro~xidznsska—RRICHIDLET:

if (x <= y)

ZUEADPED L &, x++ [TOADFEITENET, LELA YT Y MZEoT, ZLOAMBFOZ®#EZTL
FTUET, RBEELCTOYS5YTER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELBLERT S 0B D 27,

Python 1ZBH%E/# T DA RND T, =T 4 Y TRARXANDEFVICRDFEINERA, C FETIEH
FEMDEZHIOVWTIEIERRBL DD £3, HEDRAXA N EHioTa— REHAEXT2DIENL
Hr, MDORZALTA— REFALD (H2VIFELBEISELNLD) T2 L &2, Mk biicis
DIFELDHBZLTT,

2 DA—F 4 Y7 AKX A F begin/end DFEINZ ENZN—1TE2HFVET, ZhTIE vl 7 2FIREKR
RoTHAZREL, YR 7 40H@LELS LD T, — 20T —EE (f21F 20 55 30 17) 1TUX
02 DOHHIETE, 20 7D Python 1F 20 7D C kD biI 20 E L DIEENTEZE T, 4 begin/end
DIEWMBTZ NP HIETTIED D FHA - EEPFERIERHEHLANVRT =X ZOMHATT - 25, 4~
7V MZED BSOS > TV E T,
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3.2 G EMLRINERELFURBRICEZDTIH?

ROEMZEBIL TR E W,

3.3 GEFENERBOHABRICARICFERBATITH ?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 2, ZHEANZTEDHD EHA. TOFEIC Python ZIEFL A Y
BELTELT. ©ULAEED TS v + 7+ — A2 X AFE/ NGB DPES L TWES,

CPython 1281} 3% float BIIFLIEIC C FFED double A NWE T, float A7 = 7 M DEIXEEREE
(HURYHIZIE 53 bit) @ 2 #EFEIMNIRE L LTS 4L, Python 37 Bty D= F D 2 7HFEEL T
W3 C S LoAZEVWET, %D, FH/NUSEBIZE L T Python (& C 7% Java DX 54ZL D
—fRMBEFR R &S IR N E T,

Many numbers that can be written easily in decimal notation cannot be expressed exactly in binary

floating point. For example, after:

[>>> x =1.2

x WRFSNMEIX 10 D 1.2 O (E THEWKHED) LLMETH - T, BER 1.2 TEH Y FEA, —
2 a s ¥ a—&—Tld, FEBRHENS 2 ET:

[1 .0011001100110011001100110011001100110011001100110011 (binary) }

T, [FREIZIERDET S

[1 .1999999999999999555910790149937383830547332763671875 (decimal)

53bit DM A KEE X, Python @ float 12 10 #EET 15~16 HTOMEX2 5 X £ 3,

For a fuller explanation, please see the floating-point arithmetic chapter in the Python tutorial.

3.4 2t Python OXFIEA I a—FTINBDTETH?

ARV O OREED Y T,

—DERT A= VATT, XFHNPA I 2= TNk e, ERRICHEEZEIDYBTEZI N TELDT, &
FRAEBEEEINT, ZEINEFA, ZHIZ LY X F2KAT23HAD—2THH D F5,

OF| ik, Python OXXFINIHEF L bWV " HAW” RO EZLNZZ LTS, 8 LW EERMD
DT Z B FEPEN X 512, XFH Yeight” ZMDMHICZEZ 3 FERSENDTT,
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3.5 BEXV Y FOEZEBPHUHBELICEWVWT 'self’ ZBARLARITNIEES
BLWDTIH?

D747 71E Modula-3 225HD AN K L, ZRUIMA 2B & THHEALZEFERAET,

EF. B—ANEHTIERL, XV Y FRA Y RARX Y RABEER > T0WE Z e BE DA D £F, self.x
% self.meth() EFEVWTHIUR, ZDITRADEREBATVERLTH, TNDA VAR ABERORXY v
FTH2ZLIEFHALLTT, C++ TlE (FR—NABRE IR o7z D, HHICRSIRDLRS) a—D
NEBEEPRNZ PO HEBEEDNPLTL XS, - LA L Python IZ&n — W LVEHES N VDT, 7
FAEREZTARNTHEDPDRLTERD EFEA, C++  Java DIA—T 4 Y TRARX Y X —=FIZ, f VAKXV R
B m_ FEEE DT DD HZDT, ZOHRMERZZASDEECBVTHEHTT,

EC, FEDIZ I ADSH XY v REBRINICSIRE TR L L2 WIS, Kl nE 2D
F9, C++ T MEIZFATA—N=F 4 FENLREI FADPEXY v FEM5120d, : HEFZME
LiFI kb £8 A, - Python Tld. baseclass.methodname(self, <argument list>) X EITF I,
ZAUIFRC, __init__ () XY v RIZERITT L, IREZFZRADXY v RH, #HET Z 212H 3R CHHTO X
Vv REIGRT 27012, FEEZ 7 ZADAY v F2E 510 L THTH L2 WRHZ S T3,

RIRIZ, 4 VARV AERICNT 5. RADOHEXOMEZ R TE %9, Python ou— L ZEIX, D
HC (global PHRINICET EN 2 Z 22 ) EPRAEINALER (L ERENTVES ) TS, RDT,
ZRADERT 200, @—INVEBANTIERLA VARV AERANDRATHE . 4 VX T VY ZHHETS
BFEDPETT, £LTENIEXE RB72F T 270 (F1HH) BRoDTS, C++ TEZOXA%
BHERIITWE T2, Python TIFESVPRWVWDT, ZOHFETLLRAITERDP -5 ETT, self.var
PIHRTIULD FLMIRTEE T, FHIIC, A VARV ZAERZFHS DICD self.var EE» RTINS 1
VWOT, XYy FOHOD self BNTWIROWHAFINDBIIE, 204 Y RAZ Y ZADT 4 L7 P EZRERT 5%
THRLB—ANVERE D2 £F, HOFWTZ2TIUX, B —INVERE A VAR ZAERE—DODRIZ%
HETZERNCAEE L. Python 1285 5 DAHTZEMZE S D ERLEA B TR SRVDTT,

3.6 XAPTHRADLTELRVDEBETID?

Python 3.8 DI 6 T& % k!

A VFHET = 2o RARZ, ROPTEBRAL FT:

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

EDFHLIE PEP 572 22 L TL12& W0,
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3.7 Python XY v FZESHEE (list.index() F) CEAKZFES HEEE

(len(list) ¥F) NH2DIELETITH?

Guido WbH K

(a) HODOEHTIE, BIIFIIERERN LD b HMICHART WSS TT, HHM (2 LTHRE )
12 E BB VTR VELAD D, 2 2 TIREEICH T 2 5088 0 R E 2 HECIT 3 &
5REEAMTFENE T, x¥(ath) & x*a + x*b KEEWZ 23RBS L, 2L LMk AT
Yz 2 MERORETITSEb LE - L TATLEE W,

(b) len(x) W5 2 — K2 HRALH, REZhBAPOEXEMI TWEDER LB LA TEE
T, TR 2 DDHEEHOETVETS, —DIIEENBETHL L, ZLTHIEEM S22
YTFTHBHIELTT, MLT, xlen() ZHICLHGE. EZORET xS 00a YT FTH
D, ZNDHREED len() ZFoT0WE 7 7 ARMEAL T0ED, A VY R—T 2 —RBFELTVWE L
ZHI> TV BMBEHNH D 3, mapping ZEEL TWRWT T 2D get() R keys() XV v KEF-T
W7z b, file TRWADD write() X Y v FZHio T3 X 5 RIREALIERHT R0 £9,

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

3.8 join() U RRZTILDAY v RTRELXFEFIDRAY v RBEDIE

BETTH?

XEFNE Python 1.6 2 S MHOEHERNC KR E (DO F LTz, ZRLENIHEIC string £ 2 — LV OEEEfF -
TTETWEIL LAIFEOBIEREFOX Y v RO ZORHIBMENE LT, ZOHLWVAY v FOZ AL
ZIFANSNFE LD, —HDOTu Il B2 IET0WAR e EON2 D ZNT:

[n’ ".join(['l‘, |2|, |4|, ‘8', ‘16‘])

FRIZZO57D T

[“1, 2, 4, 8, 16"

DN DDA DH D £3

—oHE, TXFHIY 7 I (XFHER) DAY v FRESORMTES) L5 k5 Rb0TT, Wiz
5 hbHALER AL, XFHNY 7 5 UGS 3 EESNECRERN L WS OWELTT, LIRS
NEHREAY v EBFINB RS, )T IACHARE S 1T 2RI EEEZRVTL 5 5,

TOHORMEENZ, BN TRAMEER, ER2FIIER L L DITHESEL LS. ¥—F Y RIZHL
TWVWRDE] 2WIHDTT, WERDLS, ZI3TERVDTT, W OrDHHED S split() ZXXFHID
XYy ReLTBOWEAPIEZPIHETT, ChER2e02DPFTVTL D

[”1, 2, 4, 8, 16".split(", ")

1

CAILFEN T I T B, BAbht L —& ($721F, 77 40 TRIEEOZEAXFD#EE) T
X5 N 70 FH 2R E & WS HER TS,

54
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join() &, L —XXFINS, XFHDY—r 2% 4T L —FLTHDESBEROMICHS ZHAT
BZEIICHERLTVWADT, XFHDAY Yy FTF, ZDOAV v Flid. HARZERINEH LW S X %2E
B, =T Y AORAIEH T VIR IFIEICHHEZ T, A ML MEHNCH RO XY v R23H D
i‘j—o

3.9 fIAIEFENS BSVEVWDTIH ?

try/except 7 B v Z FZFIAHE L & 2T IR SRR TS, EBRICHS 2L T 2 D3T3,
Python 2.0 X DHIDN—=Y a Y Tld, ZOA T4 A L%H5 OB —TL =

try:
value = mydict [key]

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

I, HEPZLALDERICF— 2o TWVWA L THTEZAL ZICOAERZRLET, 2O TRITA
. 2o &S CEET T

if key in mydict:
value = mydict [key]
else:

value = mydict[key] = getvalue(key)

Z DR LS E T value = dict.setdefault(key, getvalue(key)) dffi X £ 3. Z hi
getvalue () MEUH UL T ZMRGEICED £3, RERLZADNLTOEFIFHEXNZ 025 TT,

3.10 Python [Z switch ¥ case XD B LDIXBRETIH ?

—ENc, fhElb XNz switch &, RPREDBE L IMEOEAEZFFOL &, 1D20a— K7y 7 %E
fTL %9, Python 3.10 BIFETIX, V7 I N ESLLHIZEMMNOEL %, match ... case X THIZ~y FX
BRZZePTEFET, EDHVFRIE—ED if... elif... elif... else TI,

FEHITR E BB 5B & HZFCH T REBISHIGOT 2 BE2Fh 3, HlZE:

functions = {'a': function_1,
'b': function_2,
'c': self.method_1}

func = functions[value]
func ()

FTI27 bDRY Y REFFEHTIZE, 3 5ICHMIC getattr ) HAAABBTREDHIIORXY v K%
MBTEET:
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class MyVisitor:
def visit_a(self):

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

XYy FOZBNTZOFID visit_ D LD RFERFEMFES e 2HDHF T, 2O X5 RFEEHEEL VL, B
TERWY —ANLENGZ 6N XL, 7727 POEEDOXY v RERRIHITREZ XN 2 A]REMED
HHET,

C @ switch-case-default D k574, 74— ILANL—DH 3 switch ZEAHTZ 2 TEXF T, Z30II
LW I EEDDRVTL & 9,

3.11 OS HEDAL Y FERICKSFTICA R TURXTIAL Y FEZIZa
L—bh9323TELRVDTIN?

B ERRIEIZ, A YR TYRIE Python DRAR Y 7 7L —LZ2i2hHiedb—2D CDRXY 7
L—24% push LET, FEIZ, IEEDIFEAY T VX LR E ZIZ Python 12—\ 752 Z80HhE
o XoT, BEBRAL Y REEIZIZ C DALy FHR— FBRETT,

B 2: I Z 21T, Stackless Python 23 D £3, ZHREERICHTIA YENA v X=TYET, COD
A&y 7 %ML TWE T,

3.12 BES LA N Z2EC D TELRVDTIH?

Python @5 A XXX E G Z L AT ERVDIEX, Python OXXEMRPHHABROFIC A Z 3%
WS ZeNTERVLSTY, L2L, Python Tk, ZHREALEETIEIDD LA, MMOFEDT LK
WHREABIE N TV 2 D LEWV, Python O 7 AKX ITH R %, BBEERT 20D MHETEIHE5DHD
S R ELIRICE E RV D T,

BEUIEEIC Python OFE— A 72227 F T, —HA L Ra—FHNTESTEET, itoT. B—HILTER
ENTBTIIRL T X2 H5FRIE. BBOARTZE Z 2 RENBNZ 2 TT - L2l (74XK
PEANTA T 227 P BRI CHED) A 7Y =27 PBIRASIN T E0e -V EHTT !
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3.13 Python I3 C X ZOMOEHEDN LS ICHMEICIYNIILTEE
IhH?

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 BXEVZEDELSICEERTSIDTIH?

Python ®XE VEHDOFMNIEE MDD £ 3, Python DIZEHED C L3 CPython 3SR AV >+ &ffio
T, 77RRATERWA T2 V2B LET, RO D=2 Ho TSI A 7L E2EDET, Th
FEH A 7B 7L XA BENICEIT L, 778 ATERWT A ZLERL, BERAEFN AT
FEHIBRL X T, gc BV 2 —LOBET, IR—valLryaryE2FTL, Ty I EREL, ar sk
DNRGRAREEETEET,

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.

Python ®F#IC X 5Tk, LIFD (CPython T %) a— FIZEZHL. 77 AT 4 A7V TR e
RiedTL&I:

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

EIE, CPython OBBA TV Y P TR NI 7 RDAF—L%HZIE £ NOFHLWVRAZ2IZ7 7 A WEBAT
LNET, LAL. BFNR GC 25>, 2o 77404727 baEIEN (TR SNS) T
WKAER, BERKL> TERV., BRAZEL e hdhh 75,

Python OIS FICH I 2 — FEHELIWKIE, 77 A AVZHRINCEAL 220, with XZEf-oTLZEW,
INTAEVEHDORAF - 2R EHEET:

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(1)

3.15 CPython IZBEEGHENBRAR—AL I3V AF—LZEFEDLBL
DTTH?

9. X C OEEMLRERETIZR VD TR—Z IALTED D T8 A, (HEHIZ Boehm GC 54 75 Vi
HHEFT, LoL, ZHRIE7EY 7V a—F2EEN, IBEAXD BHRT Iy M 74— HIZHIGELTWY
FTVRTTEDHD ERA, T BEAYEBITTA, ZRIEEBNTIED D ¥ A, Python ZXHX
B 2IE Y FHRBETT, )
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E#7 GC & Python 2D 7 7V or—2 a VIiclAAEN S L SICHMEL D 3, RX>Y F7nYy
@ Python THJ R D TlE. 4D malloc() & free() # GC 74 77 UDHiRtI N2 d DICE X2
THHED D FHAD, Python 2HEL=7 7Y 7 —2 a2 vid Python D3O TRV MBO RF %
B 320 LNERTA, HED L ST 5 Z 2T, CPython i& malloc() ¥ free() 2SEUNCHEIEXN
TWBRDEARDDIZHBNIGZELNET,

3.16 %t CPython DR TEIZTATOXEY AMRKINBDIFTIEBEL
DTTH?

Python €Y 2 =D 7B — rURAHIZER P S 2RI 24 7Y =7 M, Python O THRHIXE Y OF|
DYTEBREINZ LMD FEA, 2L, TERSEVDH DL ZIWTEID R E T, BRTERVC F4 75
U (B2, Purify X5V — A RBREPYTIEDET) o THIIYTHLNLZWL LDPDXEY S EE
NEF, LaL. Python 3K TRHCXEVZ 2V =07 v 53 2 2 ICEEBNT, 28 TOE—DOF 7Y x
JIEWELEO>LELET,

HE D Y THIZ Python 2D DZHIERT 2 X S I2HI L2 e Zid, atexit EY 2 — L2/ - THIBR
Zifil 3 2 BBEFITL T2 &N,

317 BEEZ TNV R VWSO T—2BREEINTVSDTTH ?

YA P2 ETINIE, 2L DETHTOWETH, —fRICEIAENICER 3 FETHELNE T, X7 Lid. Pascal
DO LA—F R Co BERKR LRKERD DEEZONE T, PR L-THIRVWHEETZ T —XD/NE R
HEHET, FA—F LTHEIRET, BlZ21E. THLMEEZ 2 2% 3 20802 Iy LCHYICEE
i\j—o

—H. VA ME, o D SFEOEINEVDDTT, ®THUBMOAEROF 7Y 27 25, Zhbd
M—o—OHBEXNBMHEAIZH D £F, HlZIE, os.listdir(".") BFHL Y FFA4LZ NIARZHE 774
NDFHRBOV A 2R L ET, ZOMNZEET BT —KRIZ, 74127 FVIZ—D2R=20j5|D
77 ANEMATHENE A,

RINMEA I 2a—RTNEDT, —EEIAPERENTL, ZOXDERBHMLWHICESHRZI o EE
Ao VAMZII2—RINEDT, VAIDERIFWOTHEHETEE T, [ I 2a— XTIV RERLINEHE
DF—L LTHRAZDT, VAMTRBRLXIALINF— LTHEZET,

3.18 CPython TUR MEILD&LSICRETATVZDTTH ?

CPython DV R MIFEBITER T DE X DEHIT, Lisp R XA LDEFEY 2 FTIEH D FHA, ZDEREIT
oA 7Y =27 FADOBROER L ZEHALTWT, ZOEFANDKRAL ¥ 2B L CEFIEIZY 2 FOsk
FHOMERKICRFEEIATVE T,

ZHCED, VRAMDA YT alil 3. VAPDREIRA VF 7 RADHEICKELZWa X M THEE
TE%T,
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BEPEMERZFHFASN S L&, ZOSROEIEZRESPEEINT T, EREMDEDEL DT + —
RURAEETFBDIC, PLLRENTVET, BB KREL R L&, ROMEPIERICRESZEET
BZREDIZNK ST, WL S DBEIMOHEEAE D HTonE T,

3.19 CPython THEIEDLSICRESNTLEITH?

CPython DFFEIIKREXZEETELI Ny a7 — TN LTEEXINATVET, BREERT, IZLAY
DEETT (R BNZEHETH 2) RO T7 + —< Y ADRWTT L, EEDHHTT,

HEIZ, FBFRESIN TV ZENZNDOF —ITWIET 5Ny 23— K% hash() B A YEBTHET
B THRELE T, ZONY Y 2a—FREF—RTBELATLDY—RIZXoTRELELLET, filx
¥, 'Python' D vy ¥ 2flild -539294296 TI A, B v MAI—DE S I DXFF| 'python' Dy a
fElX 1142331976 T3, ZLTI Dy ¥ 23— Ri&k, HEPRIFE SN2 NEBELYI COMEZFHHE T 272912
HbhEd, RELTVDEF—D Ny ¥ afHERRTELRS L FTUX —EDRH - Big-O iikTi& O(1) -
TX—EMEBETZXDZIIIRDET,

3.20 BEHEOF—RBAMIa—XTILTHLLTRABSBVDTIH?

HEDNY 27— INDREZ, F—2ROITE7-01C. F—([HrOFHEINLZA Y Y 2 BlE2FNET, B
L¥r—DIa—RINRBRFITI2V MEolb, ZOMHEIFEZLN, ZRUTEID Ny Y2l EDo>TLEWY
¥9, UL, F=AT7Y 7 M EEHELZOPMETHN. EIFFEOXF - L THELA TV KT
VDT, HEOFOLY M) ZBEYIRIGAICE»EERA, LT AU 7Yz bEEZS L LTH,
Ny Y afBEPERS TZDROP D ERA, HWHEEZHEZSI L LTH, ZONy T a Nt FURLERONEAT
P FDMEFRBRLZTLEI DS, ZhADROPD ERA,

VANTA VYT OI YT EINLHEPLERLRO, ETHMVYVRA I Z X TNVICEBLL T EZ IV, B
tuple(L) &, VAL EFUCZY PVDXRTINEZERLET, XTMIA I 2 =R TNIRDT, FFHEDF—
ELTHER T,

WL O DZIT AN NI o T-HRE:

¢« TRLA(A7Y 27 FID) DAy aUR b, ZHE FCHEDHFLVWY R P 2EoTHHO0HR
WOTEHTY, filzi:

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

[1, 2] D 21THD id X 11THOZN B o> TULE 5 72 ®IZ KeyError fIANZEH TS TL x5,
BVHZAUE, FHFEOF -3 == 2o THKRINIRETHD, is TERVEWVWS ZETT,

e VAMEF—LTE > EICa—%1E2, VRAMII2—ZXTNLZOT, B7EENOZRBEED
YW TE, a—F2abt—32 & EICERBL—FICATBAEESERD 2D T, ZHUIBKE T,

e VAPMZF— LTSz d0, 2—HFRENEEHEIRRVIIIUEZ S, b LI—FIE
N, BRIV A IBEEINTLE oD Lo, BHREL 7O REEZECTLENE T,
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T2, d.keysO DIRNTOEIFHFEZFEDOF - LTHAZ WS, HEOHERELAEMEDBELT
LEWETY,

e VAMH—HEEDF - LTHDNLS, SiAatHLEHOY -2 2105, HEIEZ, H2EZ505
DIF by FLRVA T =7 PRITREENIETT, VARZELEZ IV F— LTHZAET, &
TEHEDOXF—L LTEAT I, ZI00EEARRETOF 7Y 27 MIHAH LEHOY -2 %
N2 RERHD T - ZLTHG, HEZRA 7Y =7 PRV -7 25| SR L XS,

DELHFX NS 25ENDHD ETH, HOEEDOD L TITo T LS W, I 2 —X 7GR,
_eq__O ¥ __hash__ () XV v KOMFEFOIFIAL VARV RAZED B W TEET, ZOM, fE
(F7203 Ny ¥ 2 10D HOREER) BT E5B8TDIT v =4 TV 22 L DAY ¥ 2flihs, ZOA
7Yz 7 bR (ZOMOMER) ch B MEE I NET S 2 BHEFICL T ZE W,

class ListWrapper:
def __init__(self, the_list):
self.the_list = the_list

def __eq__(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:
result = result + (hash(el) 7% 9999999) * 1001 + i
except Exception:
result = (result 7 7777777) + i * 333
return result

BB, VAFDAYANA—DHIZANY ¥ a b TERWD DD D ZHHEMN . Bffit —N— 70 —Du[EEMED 5,
Ny T aFEIXEREC D £5,

EHW, ZOF T 27 M BHBIZEZENDIZDEPITPPD LT, ol == 02 (T4hbDH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74H5 ol.__hash__() == 02.__hash__()) THKRLT
3 h A, ZOHIBISHESTERITNUL, HESLZDOMD Ny & 2 12E S EEERIEEECEREZ LE T,

Z D ListWrapper OHITIE, BHEZEIT 27D, 794 TP =27 FHFHENIIHBRD 7 v FE NV X
FOEBEINTIEIRD /A, TOERMA LR o RO RICOWTHEER 2 HIESLWRD . 2h
ZLTIRWVWTEEA, KSEBZATLREZ W,
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3.21 ¥ list.sort() IV —bENICU XM ZREZVDTIN?

NI A=V APHEL R KN TE V= T30V A MDab—%2E2DIXERNZ VTS, £
ZT. list.sort() FA Y7L —RWCVAMEY—-bFLET, TOZEZENRVED, ZOMEEY -
ENFVRAINERLERA, 25F5Z28T, V=S Nab—DRBET, Y- FINTVLVRVHEDBEL
TBELWVWEEZ, So0DEEXLTLES LRI RIRBDET,

HLWIYZFERLEWES, b DICHARAAD sorted() B EfHo T XV, ZOMIE. 5Eioh
7oA TV —Fa[REA TV 2 7 b LWY R M EAERKL, V- FLTRLE T, HlZIX HEOF—%Y—
FNENZNEFTA TL— T35

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

3.22 Python TREDESICA Y E—T 1 —AHEERELERTZDT
Ih?

CH+ R Java DL SR EEMEET 2 X 5%, EV 2 — MW T B4 VX —T7 = — 2HHEOREIR, Y 2 —
NADRAYy RREBOFAEZRALET, A Y Z— 72— ADREN AV A NARHCHEH XN 2 Z 22, K&
RIu s LD D, IR RSN TWVWET,

Python 2.6 T, fIRILEK S 5 X (Abstract Base Class, ABC) VEHKTZ 2 X 51Xk 3 abc EY 2 —d
BIMENZFE L7z, DT isinstance() & issubclass() Zff->T, A YRRV AR T I AW, H5 ABC
ERELTVENE I DF v 7 TEET, collections.abc EY 2 —/L T, Iterable . Container .
MutableMapping 7% ¥ DffiF|7z ABC 2VERSINTVET,

Python Ti&, 4 Y& =7 =z —=ZAfIHOZ L OFHIE. 2V R—2 ¥ FADOHEVILT X MBI I DES R
9,

TV 2— N DRDOERT A P AL — ME, WRT R FEREL, TV 2—A0A ¥ 2 —7 = — 2B
BIEELY LTHRIIBE T, £ D Python £V 2 — i, flifik THE7 A b 2522707 e LT
FITTEET, HHRNEA VR -T2 —RBF S ED 2 —NVEZ, AL V&2 —7 =2 — 2D TR R
T 232l —YaryTHMIZTFRANTESL ZEBEWTT, doctest X unittest TV a—/b, HEWVE
P—FRR—=F A DTRAFTIL—LT =TT, EY2—1DaA— FOLTDITIIKIMEN LT A+ R4 — %
WRTEET,

Python TRELSTEMR 7 7V r—> a Y EMRET I &, 4 VX —7 = — AR FARkIC, BY)RT X b
HEDHIBEET, BRI, A Y X—T7 2 —AIHTETAMTERN T 7 40EEDHZ2DT, Zh
PlEicdbizb 2 %3, HlZIE, list.append) XY v RIZHLVWEREEHINERY A OO DITIMZAE T,
A VB —=T 2 —ZBETIE I D list.append() DEEDFEFECINZITONE T A I TEZTEAD, TX
AL — MBI ORER HICTED D LN E T,

FTAMZAA — P+ 2EL IR THEHTIL, fEICTAINTEZa— FEEIZ2DLDBITIZ2EEWVWTL & 9,
AZREBELTCWARHEETEDO—D, 72 MEREBFE, EBOa— FE2ERT 2D, EFT7RAMR
A=+ ELRT 2 L5RODTVWET, TDOE L, Python &, BRIV TDT A Mr—2%
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ELEFDPBRLATHMOEEA,

3.23 %At goto HMEVLWDTIH?

1970 R AR FKTE F Uiz BRF7R % goto 13, BT 20D FELT2DHEEEL WS AN X85y
T47A-FZD b TH B L, B/KEFETIE, T V—TDFENHIUL goto IFTETT, (Python
e, AICIE if XN or ¢ and ¢ if /else XZEMWVWE T, L —I2iF while X ¥ for XMWV, L —
7MIZ continue * break 2 AL H3H D 7))

BHMOFECHLEE/2WTHENET 2 7 #E{b XNz goto” B ErRS5dDe LTHINEHEZ 3, C.
Fortran, Z DO FFETD go H B WX goto MEDOMYI L HEIZE T, BINTRU LS R &2 FIUIME
HThzdr, LKL TVWET, HIZIE:

class label(Exception): pass # declare a label
try:
if condition: raise label() # goto label

except label: # where to goto

pass

FIATIEN—=THANBERZ L IZTEFERAD, E55ICLTHZNI goto DELHE RREN2bDTY, f#
SDIFEZTLIEE N,

3.24 73t raw XFF (r-strings) 13NV I X5 v a TR DO TEWITA
LWDTIHh?

FHEIZE. ABMED NNy 72592 2aTRDO>TIEWITERA, BDDOIZRoTWEREWANY I ATy a
. BCBIHXYERZ IR —F L, o TOWHROWFEHEZHELTLEVET,

raw XFHNE HERCANY 7259 a2 EZL LSe35 vty (ERQIEHRRL YY) NDAL
ZEBLRPTVEICKEISNALBDOTY, ZOL5487atyHid, BEDOIIL o TWARWANY Z Ty
VakfERT I - ARTDT, raw XFINIZN 2R DERA, TORDOYIT, Ny I RXFvy P aTITRA
r—=7535Zr2 T, SIAXFEXFNE LTET I TEET, r-string BRI W B HEbDN S & =
2. ZORRIDBERISILOD TS,

Windows D SR ZREEET 2 £ %1213, Windows DY A F A3 — VT RBDZR S v > 22132,
PRI TBVWTLEX W,

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

DOS 2= FOASRLEMET 2 2 212, FIRIXZoFOEnrZi LT L& W
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dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"

3.25 BHEDOHRAIC "with” XHMEZLBVDIRXBETTH ?

Python 1ZI&, 7 vy Z7DFT2 0L with XHBHH, 7y 7ICAbeZ2rony r/pbHs 2iZ, a—
FEMUOHLET, MTFO LI BREEZROSTEIDHD £7:

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

Python Tid, ZO &5 RHEEIIERIZZZTL £ 5,

Object Pascal, Delphi, C++ @ & 5 RO FEETIE, FNREZS DT, BHRARAETDH, DX N
RAZNTWED0500 D 3, ZOUPFHNREMITIOERTT - 2284 713 WO TH TV 8/ LTI AR
TOERDRa—TE#MBDTT,

Python ZEINAR 2 VE T, FITRICE DRUENPSRINZ DEFNCTH» D £ A BIEFICX U NEMH
PEMD 2 VERESINE LD LNERA, AT, BMICHEDEITRED 7 MY Ea— MBBRINT
WAL FH A, B—ANRDh, Tr—rULRDD, X NBHZDOD?

BIZIE. U TFoRERZa—-FAFEEZEL & 5:

def foo(a):
with a:

print (x)

ZDaA—FRTE aldx. VI XUNEEERR>TWRIREINTVWET, LA L, Python TldAf v &
TV RCEZDREZLBZ SN AETD D FH A, a 23, BIZIFBEIZ o726, ¥5RoTLESTL &
I x EWVWIHAFD I B —NAVEREDRDH o726, ZHD with 70y ZOPTHEOLNEZDTL LI, 2O
D, Python OEIREFED2S, ZOXSRBERIZE THHL WK ->TVET,

LA L. with RZAUKHT 2 SEDOKEED —HF DA (2 — FEDHIK) 13, Python TIHUAIZ X b fiH#IC
FIIANLGNET:

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

ZOENTL &N

ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63
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Python TIIFEITIRHCHATRED RSN, BEF I DMRDS —ETHEL LD, TAIIFEITHEZ DT 2 H|
EHDH D £7,

Pl=RBRe LT, TEEO Ry b 252 LT Eoi2a—FEZHS M. BHEXZEEZ LTHT
XN E L7 (https://mail.python.org/pipermail /python-ideas/2016-May/040070.html Z&),

3.26 BEY Tz RL—%IF with Xz R—FLBRVDTIH?
BRI BIT, Y2 3L — X @EHEI Y FFRA P2 -V v L LTH>TH 3 2 <HETHA, b i

BEIT, VAV —EMBRRETHED 254 7L -k LTEDNIHAE, 70— XBIERETT, HH
R 5E1E. with X T contextlib.closing(generator) D k5127 v FLE T,

3.27 if/while/def/class XICOOYHHERDIZHETTH ?

T

FACAIRI R ED 2 720 (EBRINS ABC SHEOMERO D) 12, 20 Y ARETT:

if a ==b
print(a)

b

if a == b:
print(a)

ZEZNUI, BEDES PP LHARTVTL . I, THIZFAR. 2D FAQ OBEEMIIRD X 512745 T
Lkdo TR REEDEENLHIETT,

o/ N RHHIEE, au Lo TZ T4 BRIV Ry VAN FA P2 LR TLBRLIETT, 0/ Ja
THRALDFORAALENZ LTS, any2HEREVOA VTV BRI REPEZRDONE T,

3.28 &t Python TRV X PR TIDREICAVIDBHB>THRLDT
Ih?

Python Tix, VA, 27N, HEORKRDOBEZDZRMIAH V2D THRVILIZR>TVET:

[1, 2, 3,]
'a', 'b', 'c',)
d={
"A": [1, 5],
"B": [6, 7], # last trailing comma is optional but good style

IHREFTDIEZ. W OhOHEHALD D TT,
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VR FRXIIARHEDY 7 I NBEBITICE - TV B L X, BIOTICH =2 BMT 20522 TELH
BN D, BEPBEMT 208D ET, o, EL 7 —%REITZEL, TOUWREZEITS
ZEMTEET,

FEZTAHY<ZBELTLED &, BHILDOOWVWL 7 —Z0ih D 5, flRE:

x = [
|lfee|| ,
||fiel|
||fool| ,

"fum"

CDOVRMIFADDEEND L XSICHRAFTH, EFITIE3OLrH D FH A, "fee”. "efoo”, "fum”
TS, BICAY<2MI2 L5153 ZoMOLI —hET o Ed,

BIRICH < EZDTTHRVWIEIZTNE, Tl oaickba— FERDEHICRD 5,

3.28. %At Python TRUZXMPETIDRRICAVIDH >THRLOTIN? 65
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4.1 147> )—hRDEM
41.1 EE X Z175 70D 2= T7 T 5r—2a % FETICIEES LEIH?
FGATIVN T 7Y VA DOBGEBHD ZIREES A TIVEI 2 — BB IE0E I DPFEARTLIEX WY,

(BEES A TV IMBD 20705 X527, ZOBRMERXY T2 eNTEET, )

H— FX=F 4 Dy T =IOV T, Python Package Index Z¥L 7z D, Google ZDMhd web ¥ —F
Ty EHALTLEE WV, "Python” MAT—oh=2oDF—vV— FTHIKED D 2FHEEMRTX, 7=
WTWRIZVL DB DD HEOHMSETL & S,

4.1.2 math.py (socket.py, regex.py, etc.) DYV —X T 7L ILIFLEICHDETH?

V2DV —RT7 7 AADRMF SR VGEE. TUE CL C++ b LERIDa v A VFFETHE
Exhiz, ELFA B LBENCHARAENIZES 2 — b LAEEA, ZOHE. V—RAZFICAL
Wb LHUERAL, mathmodule.c D Xk 572H DAY (Python DFAAANRIIEN) C Y —RAT 4 L7
FIDEIHLCHEDLNERA,

Python OEY 2 —Wid. (D%t d)3EDD £7:
1) Python THEH»NZES 2 — (.py)o
2) C TEHhrN, BIce— FXNBEY 2—sL (dll, .pyd, .so, .sl, etc)o

3) CTEIN, AVRTVRZV Y IENTVWEEY 2a—)b, TDYRAMERZITIE. 25&4 7L TL
72E W

import sys
print(sys.builtin_module_names)
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICTBICIFESLETH?
ZODEKHERBDET A7V TN T 7 A VDE— RORFEITARET, RHDITH #! THE D Python £ ¥ &K
TV RDANZPHENTOWRITIUIZR D R/ A

A& X, chmod +x scriptfile . HHIC KL o> TlE chmod 755 scriptfile ZFE/TTIUITE E 3,

B’EIZ. W ODLDTIETTEE Y, RBEZEMNZHEIZDLSIZ

[#!/usr/LocaZ/bin/python

DEICZT7 7 AND—FBRAIDITIC, 77 v b7+ —245ED Python 254 YA F— L ENTWB R REG%EEL
¥ TY,

221 7 h% Python £ X 7V XDGANKIFZI B RWIEEIX. env 70275 4 0M# % 5, Python
AVERFYRBI—FDPATH DT 4 L7 FIVRHB I ZHHEL THIE 1 FLAYE2TO Unix % 0OS Tl
ROEBEEHFHZYR—PLTVET:

[#!/usr/bin/env python

CGIRAZ VP TINZRoTIE WITEEA ., CGI X2V 7+ D PATH Z8U3 720 TWERRED S DIc T -
TWBDT, EREDA >V EZ TV ZDMIARZARFEI RELD D £5,

LEBD, -VRRICRMBLMELS /usr/bin/env 707 T LNRMT 22D EF; L IE env 7
077 LARPENZ DD ET, 2D XD RGEIE. KD (Alex Rezinsky 12Xk 3) Ny 7053 E 5

#! /bin/sh

exec python $0 ${1+"$Q"

ZhE A7V T RO doc XFHIRERTDIEVIB ro b LEREDBDHD T, LarL. Ihz
NI REIEE X

[77doc77 = "vn_ Whatever..."""

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix & OS iIZBWVWT: #EHED Python V—ZAF 4 A F VY ¥ a— 3 »iZid Modules 757 4 L2 U
curses EY 2 — APV TEETH, 774 b TIEIV A NLSINTVERA, (ZHIE Windows AT 4
APV E2—YayTEAATERNZ LICERLTLZE W - Windows 121& curses €Y 2 —Li3H D F
‘Ao )

curses EY 2 —JLITEARMNZ curses DIERER. AT Z DR, FOXFEAYR— b, Xy F, RV RY
AR— MR ¥ D ncurses ®° SYSV curses DZ L DEREZ T R—F L TVET, 2OZ ik Y 22— BSD
curses 727 Lo T OS LI3HEBMPENWZ L ZERLEITH, HEX VT F 237 TW3S OS
TZ5VS5HDOBDORMESZS T,
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4.1.5 Python IZl& C @ onexit() ICHHHT2HDIEHD FTH?

atexit EY 2 — I, C @D onexit() U & 5 RBEBEREZRMEL 7,

4.1.6 ST FIUNY ESHEDLBVDTINBETIN?

BODOPELMEZ, ST FANY RIDBEESZFIBMV AN TEEINTWVWSZE T, ZHUIRD LS
XN ET

{handler(signum, frame)

s, ZHUEZODREIBMTES INENETT:

‘def handler (signum, frame):

4.2 &< HB1E%

4.2.1 Python 7O S L AYVR—RY b ZETARTBRICIFESLETH?

Python IZIZ=2DT A 7L =LV =B DWVWTWVWET, doctest EY a2 —LE, EP2—1D docstring
POEREIE RO TENRLEFEITL, % docstring &> THX BN EEEh AL L E T,

unittest Y 2 —LE, Java % Smalltalk DF A 7L —2a V=2 L -EMfiENEZT AT L — 4
‘7““7“@‘3—0

T2 MEEERZBHEICT 3012, 7025 ACB0WTEY 2a— M HEORVWEHZHSIRETY, 05 AT
. FIERTONEEZEBR 7 FADRAY v RTHDNRETT - 25F528 T, 7arIsh3#i ks
WO EL IS RMRBHRR EBDBONLZZeBHDET (2WVIDH, B—HNLVERANDT 7L RIZT
O—NLVRT7I7EZAEDBHENDLTT), THIEIL, TRAINZTIOBRLDHLLRoTLEDI D, 7
0277 MIR AR 70— NVEBIHIFT 2 DR8I 5 RNETT,

v 75 1D "global main logic” &

if __name__ == "__main__":

main_logic()

D & SIZ main EY 2 —LORRICHK BB > I DEELDONBENVTL & 5,

Tar g ApBHIN, BB 7 ADFENBVR T VIR o726, ZOEERIRT T A MR EEL
NETT, —HOTRAMN2HIMELTZ2T A MRS —MI, TALTHNOEY 2 —VICHHENNITZ Z e TEFE
T ZAUITFREDHH,D 2 5B X 32, Python IZfETRLENZN OT, BIFLHE T, " #ia—
F (production code)” &WfifTTT R MR ZEL Z & T, NTRKETOMET S 2 b BVERRETRFIC RAT
MPBEITKRBZDT, a—T 4 YIMEEZ LD DR ELWVWHDIZTEE T,

4.2. K< HBE% 69
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TS LDAAL VED 22—V LTRETENZDOTIERW " HfTY 22— 0" 12, Y a2—ILOHCOT A
FEEDBLEWVNTL & 9,

if __name__ == "__main__":

self_test()

BHERANRA VX =T 22— R FHLES 70l 74 T3Z, A VX —T 2 —ADPHZ R OVEETD,
Python THEE XNz "fake” f ¥ X —T7 =z —A%EffoTTRAITEFE T,

4.2.2 Python D FFa XY bXFHDS FFa XY b 2ERTBICIZES LETH?
pydoc EY 22— /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH» 5 HTML Z4ERTEE3, K

12 docstring 25 API F& a2 X ¥ MEAERT 2121 1T epydoc ¥ WH R D H D £5, Sphinx b
docstring DNEZEZDZ LB TEET,

4.2.3 —EBIC—DODRBZIISTHICIZESLEIH?

Unix % OS TXWL O RIRGERD D £F, curses Z{H 5 DMNRELPL D T TITH, curses [ FERNITIED
LRKEBEZEY 2—LTT,

4.3 XL v R
43.1 ALY REFESETOJSLEELICIFES LETH?

_thread €Y 2 — L TlERK <, &7 threading Y 2 — N %o T 72XV, threading £ 2 — LI,
_thread €Y 2 — VTR I N 2K L VR EARERD, FRIRHGEERK L £ 55
4.3.2 ALY FHR—DHRITINTLWEAEWVKLSTY, BETIH?

XA VALY BT ITH22dI2, ETODAL Yy FIIERTEINET, X[ YALy RIZ#EIBEITEZD
T, ALy Rz 3 2REb 52 60 FHA,

EHRLIRIE, Tr 7T 508bHIC, ALy FRETIT 2D REEOR ) -T2 MA3 22T

import threading, time

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

print (name, i)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), i))
T.start()
(RDR—=T12Hi L)

70 £ 48 S1T3 ik FAQ



https://epydoc.sourceforge.net/
https://www.sphinx-doc.org

Python Frequently Asked Questions, !J1J—2X 3.13.0rc2

(RIDR=I D5 DR E)

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

LHL. EEE FAEDT 7y b7 4—4TiE) ALy FIZMTLTETEINED TR, —D2D00H
TENBZDTT ! BERS, OS DALy FXF T a2—F1F, BIOAL Yy R0y Z7ENB3FTHLVR
Ly RERB LW ST,

fHELICE TICIE, BBOETORICH x o LAY =T MZ 2L TT:

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

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

T.start()

time.sleep(10)

time.sleep() DRWVEERHEZHRA L X5 F2LD b, L7+ DX I RMAMAEMES HPBERWVWTL &
90 1 DODT7 AT 471 queue EZ a—N%2lioT, Fa—A7Y=22 b2fED, BAL Yy FA%ETLEL
XWZF 22— UEBIL. A4 YALy FRALY FERILED N—2 VR Fa—moitAHIE2 2
e T9,

4.3.3 1c<TADT—H—RL v FICEREZEIDIRBICIZES LETH?

b fEELFEZ. BTLW concurrent . futures Y 2 —/)b, FFIZ ThreadPoolExecutor 7 7 A2 f#H S5 =
2:‘/6\3—0

DL, FET7AaV X sk EFCarybr— L LEwGEiE, BHOFTrY v 72EL b TEE
3, queue EV2—ZHoT, YaTDVRAM2ELF 2 —2fFo TLLEI WV, Queve 7 7 RAEA TV =
FOUZNEBHREL, F2—CELEZBMT S .put(obj) XV v R, ZhOEEEEKT .get() XV vy K%
FoTwEd, 20772, ZhZPhDYa7n&-50 1 RTINS Z L 2 HRIET 2 DICHER
oy 7 HEEL £7,

B ro LN HD 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exits.
# (Realistically workers will rTun until terminated.)
def worker():

print ('Running worker')

time.sleep(0.1)

while True:

(RDR=V ki)
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try:
arg = q.get(block=False)
except queue.Empty:

print('Worker', threading.current_thread(), end=' ')
print('queue empty')
break
else:
print('Worker', threading.current_thread(), end=' ')
print ('running with argument', arg)
time.sleep(0.5)
# Create queue
q = queue.Queue()
# Start a pool of 5 workers
for i in range(5):
t = threading.Thread(target=worker, name='worker /7' % (i+1))
t.start ()

# Begin adding work to the queue

for i in range(50):

q.put (i)

# Give

threads time to Tun

print('Main thread sleeping')

time.sleep(5)

(FiDR— 25 D %)

EFRICE. LT ks ichanzts

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

Worker
Worker
Worker
Worker
Worker

Worker

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

argument
argument
argument
argument
argument
argument

a » W N = O

IDFHELVILREEY2a— LD RFa XY+ %

RELTVETS,

FANRTLIZEWV; Quene 7 7 RIIEBWRERA VX —T = — R %
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4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) B’WNERTHDIL, Python VM T—EIZ—D2/EIF DAL v RBFETEINDE Lk
HRFES N TV T, —f&iZ. Python TEAL Yy FEDUIDEZZ 4 b a— FamOMTOAMTVET,
TIYEZDJEHME. sys.setswitchinterval() TRETEE T, LA o>T, ZRLHRD A b a— N
B ELTENZNOMENEL RTD C FEEa— Fid, Python 7’877 ADESH»H1E. 7 I v 7T,

IO erb, LG ERRBEDRDHICE PVM A4 3 — FORERIRT 2 2 L pRETT, K
EiE HARAAT =& (B VR b, BEE F) O, BERERAETS 7 7 NIy 22 5% ERR. FERIC
73y 2TY,

flziE, UFROBEIZETT F 3y 2TF (L, L1, L2113V 2 b, D, D1, D2 3##, x. y 34792
NNENEREL s S ot

L. append (x)
L1.extend(L2)
x = L[i]

x = L.pop()
L1[i:§] = L2
L.sort ()
xX=y
x.field = y
D[x] =y
D1.update(D2)
D.keys ()

B, 7RIy I TREDY EEA:

i=i+1
L.append(L[-1])
L[i] = L[j]
D[x] = D[x] + 1

MOAT7Y =27 M 2BEBZ 2 L5RERE 20A 727 VORIV Y MAEORR o B
_del__O XYy FZEMUIHETIERHD, TADBHELRIZTHrD LATEA, THEFIC BEPY X
FORBIBELEFICETIZED 9, 5O LI mutex 2o TS0 !

4.3.5 JO—NIL1>2F)20Ov 7 (Global Interpreter Lock) ZEXDPR T IFTE
BULDTIH?

<)L F AL v R Python 70277 L3HEFEE—2D CPU L2z 3. (1FLAY) £TD Python 23— K
»OO—NILA V2TV AOvY (GIL) MRS TV R LAEB LR 22 WS 22T, GIL i,
Python 214 Y RE~<LFFaty ¥ —nN<v> > EICEHT 2 L THRETH 2 L R Ihnb T,

With the approval of PEP 703 work is now underway to remove the GIL from the CPython imple-
mentation of Python. Initially it will be implemented as an optional compiler flag when building the
interpreter, and so separate builds will be available with and without the GIL. Long-term, the hope is

to settle on a single build, once the performance implications of removing the GIL are fully understood.
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Python 3.13 is likely to be the first release containing this work, although it may not be completely

functional in this release.

The current work to remove the GIL is based on a fork of Python 3.9 with the GIL removed by Sam
Gross. Prior to that, in the days of Python 1.5, Greg Stein actually implemented a comprehensive
patch set (the "free threading” patches) that removed the GIL and replaced it with fine-grained locking.
Adam Olsen did a similar experiment in his python-safethread project. Unfortunately, both of these
earlier experiments exhibited a sharp drop in single-thread performance (at least 30% slower), due to
the amount of fine-grained locking necessary to compensate for the removal of the GIL. The Python 3.9

fork is the first attempt at removing the GIL with an acceptable performance impact.

The presence of the GIL in current Python releases doesn’t mean that you can’t make good use of
Python on multi-CPU machines! You just have to be creative with dividing the work up between multiple
processes rather than multiple threads. The ProcessPoolExecutor class in the new concurrent . futures
module provides an easy way of doing so; the multiprocessing module provides a lower-level API in

case you want more control over dispatching of tasks.

CIRZ S EfES> 2 d&XIbE T, CIHREREOID 2 X A7 DEITIMHE 2. ZOIERIZETH C
a— FTITbN T3 GIL 2T, ZOMIo ALy FTEENED 5N E T, z1ib % hashlib
Y, TTRINETR S TWAEES A TS VEI2—LdbHDFET,

An alternative approach to reducing the impact of the GIL is to make the GIL a per-interpreter-state
lock rather than truly global. This was first implemented in Python 3.12 and is available in the C API.
A Python interface to it is expected in Python 3.13. The main limitation to it at the moment is likely to
be 3rd party extension modules, since these must be written with multiple interpreters in mind in order

to be usable, so many older extension modules will not be usable.

4.4 Ahehn

441 77N ZHIFRT BICIIES LETH ? (ZDfth. 7 71ILICEET B ER...)

os.remove (filename) /-1 os.unlink(filename) #{#ioTL/7Z& WV, FFa X MI, os EV2—)L
ZZRLUTLEZ NV, ZOZODBBIEFRIL S DTF, unlink() FHIZ, ZORAED Unix ¥ X723—1
DHMTT .

T4 L2 MU ZHIBRY 212, os.rmdir ) 2o TLZE W, fERICIE os.mkdir () 2o T2 W, os.
makedirs(path) & path DHFHEDT 4 L7 bV D, FELRVSDEIE L £3, os.removedirs(path)
BHEOT 4 L7 P UDBETHLRD. 206 ZHIBRLES, 74127 U Y Y -2kt ZohH2TEHIFR
L7205, shutil.rmtree() Z{fioTL 72X W,

7 7 ANDAHTEEFE T 5121, os.rename(old_path, new_path) #ffio T 72X W,

77 ANEYIDEED H12IE, £ = open(filename, "rb+") E{fioT7 7 A VBB X, f.truncate(offset)
o TL72EW; offset 1377 4V b TEIRED Y — VB TF, os.open() TH»N/ZT7 7 A LVHD os.
ftruncate(fd, offset) H D XF, fd 137 7 A NT 4 A7) T X (NS WEEE) T,
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shutil £ 2 —IZd, copyfile(). copytree(). rmtree() &, 7 7 A WIHEHT 2B N o0 E
FNE T,

442 J7M )2 dE—TFBICIFESLETH?

shutil € 2 —/IZ copyfile() BB H D ¥, HERE LT, ZHiud Windows NTFS RV 2 — 24 |
D alternate data streams b macOS HFS+ _L® resource forks $ a =L E¥ A, ZZLEETIEES S
BEONBEILIZ IFLAYDHDERA, T 74 LDRA—I v T a yRARTF—XbaAL—ZNTHAD,
ZORDDIT shutil.copy2() S L ZDIFL ALY (TXRTTIEDH D TVAD) PRFFENET,

443 NAFIT—RZHAIEZTTBRICIFLESLETN?
BTN F V) T = ZBROFGAE FIUL, struct Y 2 —AEHESDH—FTT, INTAASF VT =%
(CEFIE) 2ELXTFHEM > T, Python A 7Y =7 MCEMT BN TEETL, ZOWHTEET,

FIZE, LFOa—RE7 74008 2 34 FOBH2ME 4 XA OB 1EBELY VT4 7V
7 F—<v b TitAAAET:

import struct

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

Tx—<v bHO > B TF—XZEHICE y P2 F 4 72 LET, T AL, XFE W 1F—2D”
B (2 N B) ZEEAIAAR, F T 13—D2Dlong BE ZFHAIAAE T,

SO RAINZ 7 — & (Bl 2R, BRI N OHH DORID -7z ) 2 b)) 1 LTI, array €2 2 —
NS 2 TEET,

AR
NAFVF—REHAEEZT L, (ZTZHBL5T "rb" & open() WKELT) 77 A LENAFV

E—RTHLSBEHELHDE T, ROV (F741 D) "r" B HEIE. 77 A VETFAME-F
TH» ., £f.read() & bytes A7 =7 F TR str A7V =227 M RIRLE T,
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4.4.4 os.popen() IC& > THESNT=/NAA T T os.read() HMEOLNTLEWVWLSTY, L
TIN?

os.read() & BN T 7 A NVERT/NERER. 77 AVT 4 A7) PR EFIHICE S, KL ~ULOREEK
T3, os.popen() &, HHAAAD open() FAKDEDELFUAD, BLRVRT 7 ANA TS =7 b 2fE
ML ET, o T, os.popen() WX &Ko TERENTA T p D26 n N4 FFIETEHARSIZIE, p.read(n)
S REDRDHD T,

4.4.5 ST (RS232) K— MCTFoERTBICIEES LETH?

Win32, OSX. Linux, BSD, Jython, IronPython Ti:
pyserial
Unix Tl&. Mitch Chapman 1 X % Usenet O#FFEE SR L TL 2\

https://groups.google.com/groups?selm=34A04430.CF9Q@ohioee.com

4.4.6 sys.stdout (stdin, stderr) ZBAL LS E LTHEBICALSNBVDIFHET
Ih??

Python @ file object 1X. {BKHED C 77 A NTFT 4 22V TR ED, WROBEKEL £ ¥ T,

FHAIAAD open() BARIC X o THEREINZIFEAED 7 7 A VA TP =7 T, f.close() & Python
77 AN TY 27 bH Python OFEDHIEHALONTVWE DL FTHHIEDI. ZORCHB C 774
NT4 A7V TREHLC B EICTFEHLET, ZHUE £ DITR-—JERoEERXH £ DTALFZXT
HEIRICEZ b %5,

L2 L. stdin, stdout. stderr & C TRHZZIGEDVEZ 5N TWS Z e h 5, Python Td RERICHRIANHK
HLNFETF, sys.stdout.close() ZHEITT 5. Python LRLD7 74477 MZWEAT STV
25D FTHHBDFONETE, C 774074 A7) FRITEACLShFEEA.

TEHBCIT7ANLTARZVTRDIE, ZO=Z20NZ2HE 21013, ETEAYICHTE 3XEND B
e ERMEPDINETT (FIZIE, IHRES 2—1D 1/0 ZRELZETLEI 2D LAEEA), RYITHE
7513, os.close() EflioTL &

os.close(stdin.fileno())
os.close(stdout.fileno())

os.close(stderr.fileno())

T BoEeLtehzhn0,1,2 bEZET,
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45 2y b= /42—y b TOTFZI2Y
4.5.1 Python ® WWW Y —/LiCI3fAhBHBDETH?

FATIVV T 7 LY AT 27D internet ¥ netdata £ WHEEBRL TL X W, Python IZi&, ¥—
NPARETFTAT Y ML RO web S RAT LAMRT20IERNLEZLDES 20D D FF,

MAMER 7L —27 =27 O##E X Paul Boddie & & - T. https://wiki.python.org/moin/
WebProgramming TX ¥ 7+ Y AZNTVWE T,

452 YOEZa—IH HTML OERDRICIEETH ?

Web Programming 1IZDWT D wiki DR— DSFIILDY) Y I BRMAT SR E T,

4.5.3 Python DXV T rHE5AX—ILZZEBICIZES LETH?

BHES 4 75 VEY 2 —)b smtplib 2o TLZE W,

LRI RT O, TEfiork s Bl aERD X —L%E8RTT, ZORXY vy FIZ SMTP Y 25 %4
R b T2RR ML TTHHEHLET,

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, msg)

server.quit()

Unix FREDRDH D OFEIRELIL sendmail 25 Z ¥ TF, sendmail 707 F ADHFFIES AT LITX - T
A T3, %L =2l /usr/lib/sendmail 757D, H % & %id /usr/sbin/sendmail 7257z D, sendmail
DIY=a T NR=IPIFITIRLTLE D, FTLa—FIIDESZRDET:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen("/s —t -i" % SENDMAIL, "w")
p-write("To: receiver@example.com\n")
(RDR=V1FiL)
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(RIDR=I D5 DR E)
.write("Subject: test\n")
.write("\n") # blank line separating headers from body
.write("Some text\n")

.write("some more text\n")

ol e B Bl o]

sts = p.close()
if sts != O:

print("Sendmail exit status", sts)

4.5.4 7y @D connect() XV Y RFTIOYFIINBLLTRICIFESLEFTH?

FIZ select EV 22—V 7 v FOIEFAD 1/0 25 Db ET,

TCP i 7 my U7X NBRVEIIRTEDIC, Yoy b/ ry7uavd 78— RFERETEZILH
HKE3F, ZLT connect() Lzt Zio, AIFEICHICTE 20, =5 —%S% .errno & LTETHINEZ
U HDEH S5 D £3, errno. EINPROGRESS (X, e EITHTH 205, LT T LTWARLEW
S5ZrZRLET, Bixd OS TEERZENREINEDT, HRIZDI AT LATHADPIRENZ 2P DT
BABEBHYET,

connect_ex() XY v FERMEZIIFINZERLZL THEAET, JAUIHIC errno DEZRIERTTL & 5, K—
V7 DFiziE, B TE7: connect_ex() ZFEUOHIT N TEE T - 0 £7213 errno.EISCONN (1X#54¢
AN HBERLET - F2E. ZDYV T v & select.select() WEL TEZIAAMRELTANRDS Z & n
TXET,

AR

asyncio EVa—UE, /Y7 Ry FIIDRy P =7 a— RE2EIMEEDLDIITIL—LTY—T7D X
SHBFEEREL E T, ZOMOBIRM L LT, Twisted IZZHERETEL LY —F =T 1 DI T T
T3,

4.6 F—RN—2

4.6.1 Python ICIZT—ZR—ZANYT—SADI Y E—TT—AIHDETH?

=4

BHMED Python {Z1&. DBM X° GDBM R XD, T4 A R—=ZADNy ¥ a DA Y EZ =Tz —AbFENTVE
T, F7e. sqlited BV a— LA BRERT 4 AI/R—ZADGRT — & R—2 2L $9,

FEALDHERT =X R=ZADBHR— b ENTVET, FMllE DatabaseProgramming wiki page ZZH L
TLREEW,
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4.6.2 Python TKENBA TS T FERETBICIZESLETH?
pickle 54 75 VEY 2 —AT, T BIBHETINEMRTEET (PN T 740, Vv b,

V4V RUDEIRDBDOEMRET 2 LIETEELAD), shelve 74 75 VEY 2 —id pickle & (g)dbm
Zv, EED Python A 7Y =7 b 2ELKIGEHNL~Y Yy Y 7 2ERL 5,

4.7 BFEH

4.7.1 Python TEBZERTBRICIZESLEFTH?

FEHEE Y 2 — )LD random DVELBUAERKEREEEEL TVWE T, FHWVIFIEHEMTS:

import random

random.random()

This returns a random floating-point number in the range [0, 1).
CDEY 2—NMIIZDMZ S DRHLL K& H D T3, HIRI:
 randrange(a, b) X[ [a, b) 2 HEEBEZ RV T T,
e uniform(a, b) chooses a floating-point number in the range [a, b).
o normalvariate(mean, sdev) (ZIEH (HVR) 5y > 7V 7 LET,
= Y RAREZER T 2EKELRBEBL DD 73, BRI
o choice(8) 35RA BN —F VAN S T VX ARBERLEVET,
o shuffle(L) BURMEA YT L—RZT vy 7V LET, Thbb, 7YX LMIERET,

Random 27 7 ADA Y ARV ARER LT, HHEOMS LEBERBEDOLB D TEET,
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sk & 31B8IAA FAQ

5.1 C THEHOB#ZES I3 TEEFIH?
Fuve BRI B BISN ZLTH LWAAL TETEAL LM VY EY 2 —% C TIERE T, ZHEF
¥ 2 X ¥ b extending-index THHAINTVWET,

FE AL OFHD S B Python A% Z DFEEZR > TVWET,

52 C+4+ THEDEHZESCCIITEEIN?

WV, C++ MicH 2 C BHEEEX - TTE £ 3, extern "C" { ... } T Python D4 ¥ I V—F7 >
A N%EFA, extern "C" % Python 4 ¥ & 7V 29 SMERZEBOFNIE VT ZE W, 70— Lol
% CH+ A7V =7 P OWERZR OB DIEZRBRWVWTL & 9,

53 C ZE<DIIKRETT, MDA ERIHD FEAD?

HWHD CINRZEL DOHDR D 7IE, BHIZX > TWi27dH D %7,

Cython ¥ ZDHM Pyrex &, H$HICEF L7 Python 2% JH b, Mi5$23 C a—FEERLE T,
Cython % Pyrex Z{# %1 Python @ C APl 281832 Z 2 2 {LRZHIT 3,

B 5T Python IEERDTEEL RV C R C++ 74 77 VADA Y X — 7 = — APRBERIFE, SWIG D &
SR —NEHoTEDIATIVDTFT—REUSPEHME S v ¥ I TEET, SIP . CXX | Boost . Weave
TH CH+ 9479V ITEET,
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5.4 C H5EE®D Python XZRITTBICIFESLETH?

ZNEAT D FmKEEDBIEUE PyRun_SimpleString() T. —2DOXFHI5IBEZWM D, Y 2 —/b __main__
DaAryFFRAITENRZFEITL. K75 0. BiIS (SyntaxError Z &) AFEALLSL -1 ZIRL
9, HEICHIME L2 Ad, PyRun_String() Zffio T Z S W, Y — R Python/pythonrun.c @
'PyRun_SimpleString() ZZML TLZ&E W,

5.5 C »5EE®D Python R ZFHETBICIFES LETH ?

SEDEMD PyRun_String() ., RA&X— b+ VRV Py_eval_input ZE L THFHLTLZX W, 2
RZEH L., ML TZDEZIRL 5,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7V 27 bOENHKD £F, X TN, PyTuple_Size() AR X %K L. PyTuple_GetItem() AEE X
N VT IV ADEREZRLET, VA MIHFABROBEE PyList_Size() & PyList_GetItem() 23H D
9,

bytes TlX. PyBytes_Size() 2’2 DE X %iR L. PyBytes_AsStringAndSize() 23Z DEANDKA VX ¥
RXERMHELET, Python @ bytes 77 =27 MEnull 25023 TEXZDT, C D strlen() %{#HS
RETERV I EITHERELTLEE WY,

ATl POBIERET 5121, FTRINCEND NULL TRWI & 2272 T, PyBytes_Check()
. PyTuple_Check() . PyList_Check() R¥ &\ E T,

WHW 3 abstract’ 4 Y X —7 = — A oREMEIN S, Python A7 =27 MIRT 2EL L APL 5
DEF - KDFLWI IX Include/abstract.h ZFHATLLZE WV, Zhxffis e, BER Yo ranr
(PyNumber_Index() 72 ¥") % PyMapping APl O~ v 7B Fm b aliz ¥y o&iciio7a b alichiz,
PySequence_Length() % PySequence_GetItem() % ¥ DIEEDFEEHD Python ¥ —F7 Y AANDA ¥ X —
Tz—AZT77ELATEET,
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5.7 Py_BuildValue() TEEEDZ FILEEZICIZES LETH ?

TEZEHA, b DIZ PyTuple_Pack() %o TL7ZE W,

58 CH5ATZII DXV Y FZRUHTICIZES LETH?

PyObject_CallMethod() FA{TA 7 = 7 FDIEED XY v REZFUHEE T, NI XXE, 7V =7
M. FECHIT XY v RO, Py_BuildValue() THibNZ KSR T +—~< v FXFH ZLTHIETT:

PyObject *
PyObject_CallMethod(PyObject *object, const char *method_name,

const char *arg_format, ...);

ZHEXY Y FEEBEOWOARZ ATV 27 MZHBEMT, HARAAPZ—PERNIERD D THA, BDE
IZ0f LT Py_DECREF() T 2MENHZZrdHDET,

BZIE, BT 7ANATI T FD "seek” XY v K& 10,0 Z5[e LTI E (I7A40F TP
FOEL Y RE P L LET):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;

728, PyObject_CallObject () DFIEV R MIX BIZ X SRR ETT, BEUES B2 L TREOH 32X,
74 —=<v MZT () ZEL, BEEZ 2D THEIETIE, BEEEZFEN TS > THIZWE 731)” LT
720,

5.9 PyErr_Print() (£ D1tk stdout/stderr ICENFTBHD) ho5DH %
RITWMBICIFES LEITH?

Python 2 — FNT, write() XV v FEH K- FTEF TV M EERLTLLE N, Z2OA TV =7 b
% sys.stdout & sys.stderr IZfRA L TL XV, print_error ZMEUH$2, HIEHED F L —ANy
IHEBEFBI SR TSV, 25T Hd write) XS EREOFTICITE LT,

RO BHELTTEIX, 10.8tringI0 7 7 X% S5 Z T

>>> import io, sys
>>> sys.stdout = io.StringI0()
>>> print('foo')
>>> print('hello world!')
>>> sys.stderr.write(sys.stdout.getvalue())
(RDR=D12HiL)
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(RIDR=I D5 DR E)
foo
hello world!

CNEFRCIEZTIARRLA TS 27 PERDESIZHBTL &9

>>> 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 C »*5 Python TEMNLED 2 —IIICT7I7ERATBRICIFESLZE
Th?

URDOESWCEIa—N AT 27 bADRSL U REH/BLNET:

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

ZDET 2a—NADEEA VR—-FEZRTWRW (DF D, £ sys.modules IZHATWARW) 26, ZHUTE
Va—EMEL T, F5 ThRIFIUE, BHIC sys.modules ["<modulename>"] DEERL 3, 728,
ZAUTEY 2 =N 20D R IAFEMCHORALETA, THUTEY 2 —ADBHIILE T 'sys.modules IZ
MREINTVWE e Z2RIET 572 TT,

INT, EVa2—LOREMNE (DFED, EY 2 -V TERSINLERDOHHE) KUTDLSC7 7R TES X
SR DET:

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

PyObject_SetAttrString() ZMATEY 2 —LVOEBIKRATEZ LD TEET,

84 5 5 B HAREIEDAH FAQ



Python Frequently Asked Questions, !J1J—2X 3.13.0rc2

5.11 Python 5 C++ AM U F—T 1 —RFBICIFESLFTTH?

DV ERZIGL T, WAWARFENRDH D FF, FHTRLIR5, "HREEHDIAZL” FFa X2 2t
PO IHADTLEIN, BB, Python 7V Z A LY AT LI > TR, C ¥ C++ EHEOEDLY TH
foo BB, C REHER (A > &) AUCEESWTH LW Python O %S 2 58 C++ A7V = 2 b2
MLTHHINTT,

CH+ 947 VICELTIE. CEZELDIFAETY, DHEIEIHDFEAD? ZSRL TN,

512 ty b7y T T 7ALTED a—)ILZEMLES LIS XL DIk
BMLELT BETTHL?
oy b7y FEEITTED S RTIUSE S5 T BTARVE, B F TRBRBL ST, (TREETI

. HEEOBINS VR I T by IRRBETTH, ZORTIINEVWS DT SENCRE S MlifEix
RWTL XD, )

513 RZ TNV T FTBICIFESLETH?

BIHNC e — FEINHERIC GDB 25 L &, JHRP B —FENEFTIL—27KA YV P ERELTREWIT F
Ao

.gdbinit 7 7 A )UZ (FIMEEINC), Z0awy REMA T 2w

[br _PyImport_LoadDynamicModule

ZLT, GDB ZiZ#)¥ 2% & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

5.14 Linux X7 LT Python EZa—)LZaYNAILLEEVDTTH,
RosBWI7AIDHDET., BETIH?

Most packaged versions of Python omit some files required for compiling Python extensions.
For Red Hat, install the python3-devel RPM to get the necessary files.

For Debian, run apt-get install python3-dev.
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5.15 " A5E£ (incomplete) BAN” & " FEY] (invalid) BAN" H'5
XAl BICIFES LETH?

Python £ &5 2774 74 &2 7Y XTI, AN ERELE (BIZER Vil XOWHBED 2 XA T LR
. Ay AR=ZBEFIGIHFZALT TORVWRRY) i3 7 ey 7 252 6N ETH. A1 RiEy]
THDEZWXEFHEIIHBLL I — Xyt —IPE5260%T, TOLIRIDZFVEEBLEVWIELRHD
£79,

Python TIIHERITER D32 FWITT3ITEW codeop BV 2 —ADMEZ 3, HlZIX IDLE 2Zhzffio
TVWET,

Ik C TIT5 &S fliH & /5 7%1E. PyRun_InteractiveLoop() % (BZ 6 BlOR L v FT) MY
L. Python 4 ¥ &7V 2 2dbhlo AhzHhbEs Ty, HAOANBEBZIEET 2D
Py0S_ReadlineFunctionPointer() ZfXETH I D TEXEF, LWk ¥ ME. Modules/readline.c
X Parser/myreadline.c 2SR L T X\,

5.16 REED g++ > >ARIL __ builtin_new ¥ __ pure_virtual # &
DFBICIFESLETH?
g++ BV 2 — N EZEINICE — F§ 5121, Python ZFHa Y 4L, £1%E g++ THY 27 (Python

Modules Makefile A® LINKCC ZZ#) L. iik% g++ TV > 7 (HIZIX g++ -shared -o mymodule.so
mymodule.o) L7ZRFHUILD FHA,

5.17 XV v RFOWL Dhid C T. ZDftlE Python TEEINAT >
VMU SR%E (MEALBLET)ERLIIETEEFIN?

IV, int . list . dict BREDUE AL ML V7 S ZADOMETEET,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 221X, 4
Z C++ HoTEET, (T4bB, BPL 2ffioT C++ TELNLINERS 7 RAZMATEET).
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6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

ZHESTLHHEMEBENTIEH D ¥ A, Windows Ia~<vY RS54 U670y 5 A2ETT3DIER
TLE->TWAEHEIEX, ETHLLARILICEZIZTLED; #5TRHRVWESIE. 35V LF5ENHLET
L9,

HHHEOMEFARE 2o TV 2D TRIFIUI, FEICIE” a~<Yy FFar R R LI TWS D
DIZ, Windows A< Y F2 XA FFTE5ZLICREBZTLED, BEZIWVIV 4 Y FVIIMRAN-T cnd 28K
RLTEHLE T, @FEIRDEIZRZHD Windows @ " ax> F a7+ BHAZDT, V4 ¥
ROUDEE L 7200015133 T

{C:\>

COXFIRELZ->TWED, SERDHoDTE3DT, AV a—XROERESR. DREVPREMZ LI
oT, ZDEIWTHBoTVWBEILEHBTLLS:

[D:\YourName\Projects\Python>

ZDEIRY 4 Y FUEZMITIE. Python 70 27J A%z#0 3 FIHINEFNCES F T,

Python A2V 7" M& Python 1 2 FV R 2IN 2[0S ATUBEINRITAIIZR SRV END
ek, HRETIREDPHDET, A VX TYVRERZ V) T MEGAAAR, N Fa—Ricarosful, N
A a—FEEFLIu I 2ELEET, TWE 41 &7V &5 Python AZ7 V2D S 72D
F, CARHARETZDTL & 507

FTRANT, ATV RU 4 Y RO "py” WO HEENA VR T RERET 2R TH 3 LBk S ¥ 2 0H
BHDET, avY R4 Y RYERBEVES, py VI ATy REANL, VE—2F—2IIVTLEEW,

{C:\Users\YourName> Py

J

RDES LM NHRZBTL & 95

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.
>>>
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AVRTYRD” NFEE— R DEE D £ L7z ZAT Python DXRREMEEINCAN LT, FoTWABR
WERITPIHMIE B2 2B TEE T, ZhD Python DEFEDHEEED O DT, WL DD EEATAN
L. #RERTHEI»DTAEL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXFEE— REFERICTEELR 0 AF[REFIEHKE L THE->TWE T, XEEX Python v > =
VEKROLEWES, exit() BBEMOH T, Ctrl F—FM LA S Z AL "Enter” F—%2L
T. Windows 2> R Y7 MR- TL XN,

AZ—bk IRTOFOTZL Python S.x  Python (command line) D X5 BRIEHNP AKX — b XA =2 -1
22 0d LNERA, IOEEFHTIE, FILLI A Y FTIE>>> 2SS 7y P8R 6N5TL &
S, ZTDHA exit() BBZMOH T A Ctrl-2 ZANT 2V 4+ ¥ FYIEFAL %9, Windows ¥ 1 2D
"python” <> F%2 D 4 Y FUTETLTOVT, A YETVEXEZRTEIELLXIZ, 20V 4 Y FURAL
£9,

py 2% FAFMENT VS Z L AR TEDT, Python 227V F 252 6N3 K51 DLk, 2
D722 Python A7V 7+ DR B 2 WIS R E 5 X 208 0H D $£35, Python 227 1Y 7 A3
TAZ by FIZHY, hellp.py LWVWIHILHIT, BrorXRwIicavy oy ypk—a741L2 b
VEFAOWTOWRERELEL XD 22T 22RDEIBRERDVALNET:

[C:\Users\YourName>

T ZETRIE py ODBAICRAZ VT DA% ATIT S Z LT, Python KRAZ VT 2ET XS py 2<%
YRICMATEET:

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

6.2 Python X7 U7 b ZRITABEICTBICIFES LEITH?

Windows Tl fFH#ED Python 4 > A b —Z &3 TIC .py IR F2H 2 7 7 4 VA (Python.File) (2 BHE# ()
J. FDT 7 ANANCA VR T) REFFTTHA—T > a< R (D:\Program Files\Python\python.exe
"1 %x) EERET, avY FFa YT brs foopy ¥ LTRAZ Y M E2ETARRICT 232N TTH
T3, AZ VT MRIIRFR LT oo’ &2 XA LU THEITLILVWDR S, PATHEXT BREEEIC py &
Mz TLIZEw,
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6.3 Python DEZHCHELHIHD BB HBZDIIHETIH ?

H#E Python 1 Windows T THREIEBLETH, & ZFLZE Python BRAICRALX— 7 v F IR
PB IR VINTUR=- DD £, BICEMRZ 12, Python FFRIBRICERE XN/t
Windows ¥ A7 ATIEEBLALHDTT,

COMBIZZDORY Y DIANZAMNEKY 7PV 2 7DREIRAC Lo TRIENZZRHDET, VAL
Ax % FOHIE. 77 ANT AT ADSLDRTOHAAAEEWNT 2 X5 CRE LG, ZNDORX—
N7y T F—N—Ay FEFEETIEIHONTVEDDDN ET, HBRILZDIATLDIANAZAF v
VYTV T ORERMEPD T, RYZFARICREINTNS Z e ZHEEICLTIZEI W,

6.4 £59NIL Python XTI UT k% EXE ICHRFETH?

FATAJRE 7 7 A NV EBEND Y — L D—& £S5 LTcb Python AZVTEHE5XZ2> 7Oy N4F+)%Eh
EFITH7? ZBRLTLZEW,

6.5 *.pyd 7 71JLI& DLL LECTYHh?

B, pyd 77 A3 AL ERICES5RBDTETR, PLEVHDD X3, foo.pyd W5 H4iH{TD DLL A3
Holet L, ZHICIEEE PyInit_foo() 2B ENTVWARITFIUIRD ¥ A, Z 5 FT4UL Python T
"import foo” Z&FI}T. Python & foo.pyd (% foo.py. foo.pyc) ZE L T. H4UX. PyInit_foo() TN
HLUTHEEL &5 ¥ LE3, Windows % DLL OFfEZLEE T 2D LB, .exe 7 7 4 L% foo.lib IZ
VY7550 TREDY TEA,

B, foo.pyd Z#E T 5,821k PYTHONPATH T» D, Windows 2’ foo.dll ZMKFT 38X L FA U Tl
HOEVA, oo Ul o2 dl IV Y7 L2707 20FETIC Al BRBETT D, foo.pyd &
FITWIREEZDH Y EEA, DB AHA. import foo LW S foo.pyd IZHETT, DLL Tik, V> 27X
Y —Z3— RNT __declspec(dllexport) Lo TEEEINET, .pyd T V73R 28D Y X
FTERSINET,

6.6 Python Z Windows 7 77U —2 3 VI|IBORALICIFES LS5 WL
WTITH?

Python A4 ¥ & 7V Z% Windows app (ZHEDAL AKX, RO XS ICENTEE 3!

1. 772D .exe WIZE# Python #EUDAATELEF LBEWT TXW, Windows Tld, ZHLHED
DLL iR > TWA LI RET 2—1DA Y R— MEMET 372912, Python & DLL THRIFNUIR
DEEA, (FFaxXy MESNTOWRWERZFEEO—DOHTT, ) Kb DIZ, pythonWV.d1l &V
Y7 LT, TillEZ 4 C:\Windows\System 124 ¥ A b —LENTWVWE T, NN X Python
N— a2 > T Python 3.3 THHIUL 733" DX 5 BEFTT,

Python 2. load-time 12, 721X run-time 12V > 7 T&E %7, load-time 72V > 7, pythonlN.
1ib L TCY 2T 2 DT, run-time 72V > 7% pythonWV.d11 WL TY V2T 25HDTT,
6.3. Python OEEFEHIHIDIZEHHZIDIEHETTH? 89
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(—ff72 1 pythonNN.1ib IX pythonMV.d1l T2 WhW23 " 4 VY K—-+534 751" TF,
CHUTHICY Y AT 2 VRV EERLE T, )

run-time 72V ¥ 271, VU7 OBERZ RKRVVCHEMLL $5, RTREETRIITOAE T, a—-F&
Windows @ LoadLibraryEx() /L'—F > T pythonMV.d1l #vr— FLARFIERD F¥A, 2—F
I3 ¥ 7. Windows @ GetProcAddress() V—F > TH LN S KA ¥ X T, pythonWV.d1l (F72b
5. Python @ C API) DV—F Y & F—EANT7 7 E2ALTWRITINEZRD $HA, v27BICE 5T,
ZDRA ¥ &% Python @ C API O —F Y ZFCHTEED C a— FEBLTHEX 5,

2. SWIG %#ffz13. app DF—& & XY v F% Python Tz 2% X523 % Python " fEIREY 2 —L7
ZRIEICENE T, SWIG BHHZRER s T NDETL &I, FRELT, exe 7741 ORIC Y
V7535 Ca—KPTEET (). DLL Z1E 5A&<THEL., VU7 bR ITRD 3,

3. SWIG LR A RN S T init BIEL (C BIEY) Z1ED 29, BRI £ 2 —LOHHTA leo 72
5. init BIE O AR initleo() 1272 D FF, SWIG shadow 7 7 R EFo721Z5 8L, 25T 3¢k
init BAELDAHENE initleoc() 1272 D £3F, ZA4UX shadow 7 7 A5 1F & A LFEAL7: helper 7 5 X
ZHHEL %5,

AT7v 72D Ca—K% .exe 7740V 7 TESDIE. PIHMLEROFIH L & Python ~D
EVa2—NDA VR=IPAFELZPLTT ! (FFaX Y MEINTOWRWERRFEED-OHTY)

4. BF 512, UTFDa—FzffioT Python 4 ¥ X7V XZHREY 2 —VAATHIIL ST 2 Z e BT
S

#include <Python.h>

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

5. Python @ C API i2i, pythonNN.dll Z L K § 3 Diffibitiza > 4 5 MSVC USHD a > o4
SEMES LN ZODMELRD D £7,

BIfE 1: 3> %4 712X 5T struct FILE 23 2EE0 R 5729, FILE * 5[ 8EW3 Vb3
P EEKEE BN, Z2a VA SREBTE XA, FEOBAL S, IS IFBEKERBIC -
TWVWET,

i’ 2: SWIG & void BIBIAND Z v SZ2AWT 5 & ZILFOa— FE2ERL %5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»¥. Py_none & pythonNN.dll A _ Py NoneStruct &\ 5 EHk 7T — Z#EICERT 2~
TS, £y Z0a—FEtha 4 SEETIRAMLE S, COa—-FERDISIKESMA T
XN

[return Py_BuildValue("");
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ZAT, SWIG ZE72EF I 2720 (X SWIG OFE2RHILETT) FATH. SWIG D %typemap
aAv Y FEMoTHBMICAETE S X512 D £9,

6. Python > =)V X 27V 7 s Z{fi 5T Windows app N5 Python 4 ¥ X2 7SV XY 4V RO ZERT %
DIFVWHIETED D FHA, TDIIRXRTREINDITV AV EVIE app DV 4 Y R AT A LIEZHE
BHDEEA, LA XA T4 TR AVETVEY 4 » FU% (wxPythonWindow Zffio7zbh L
T)EARETT, ZDV 4 ¥ RU% Python 4 ¥ 2 7)) 220k S DEHHE TS, Python @ i/o 1
FAEERFR—LFTE _ YAR ATV ZMIBUKXALZ P TEZDT, read() & write() X
Yy REEL (JHREY 2 — LV TERINT) Python A7V =27 T ZHAUIVVDTT,

6.7 T7 1 2h Python V—RICFZTZBFICHEALBWVWESICTBICIE
ES5LEITH?

ZD FAQ TWEETEMHS Z 28D FEE A, Python RZA LG4 K PEP 8 Tld, Eifix415 Python
I— RIZERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 4L+ ThH[H
CT9,

WRBIT 4 ZTH, RTEAR—AZEEZDIIRZNWTT, MSVC $ 2 FELUHTHD, AR~
B[S X HICTERENEEICTEF T, Tools Options Tabs BFERL, 774 NVRALTD” 77 5L
M OTRTE P AYTYME I 4 EBRELT, T AR—AEFHATE” DI IFRXEFEIRLTL
72XV,

Python i, d LA T AR—ZADREL TV Z L THREDZEHICHEED D 555, IndentationError ¥
721 TabError 23X L $£7, tabnanny €32 —A%2F(TF25IL T, TALZ P =V V=% Ny FE—
RCFzvI32ZNTEET,

6.8 JOVI T3 H<KIFRERBTBICIFESLETH?

msvert BV a— LB HoTLZE W, ZHUIERED Windows BEHIGEEY 2 —1VTF, ZHUEF—K—F
DTN TN B 2 diR 2% kbhit () & KET 2 e —XF%21H5 getch() ZERLFT,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll TS —%fRT3ICIF¥
SLEITH?

COMEIIEFRNA VA b= IR TWAEY Windows 8.1 LFT%EfF - T2 & Python 3.5 DI TRAE S
2ZeDHNVET, EF3REDRLEDARLV =T 4 VIR T APV R-—FEINTEBOEFTH S Z & 2R
LTRZE WV, ZNTHRRLEZWEEIR, C IV EA LT v T — FOFHHA VR b —AITEICDONT
Microsoft support page 2SR L TL X\,
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9274y 01— 14>2—T 1 —X FAQ

7.1 —fig7% GUI DOERT

7.2 Python @ GUI Y—JL*x v MNMIIX@AMRH D £IH?

Python OfFEHERR LV FiZid, tkinter WD Tel/Tk V4 Pz v by bOATI =7 MEFAA VX —
Tz —ANEFENTVET, THEIRBBHICA VA M=V LTHZXZTL &S (BE¥RS5, Z4ud Python
DIFEAED NAF VT4 ARV Ea—Yay TRAMEATVWENSTT), Y —ANDKRA &gy, Tk
WRF 25 LWERIE. Tel/Tk m— 2= 2B TLZEW, Tel/Tk E. macOS . Windows . Unix
779 b7 = AITERICKR—ZTLTT,

MREFTE2T79 b 74— ko TEMOBIREDHDET, 770 b 74 —2H# BXYF 77 b
74 —AET © GULI 7L—24Y—27DY X +% python wiki TSRTE T,

7.3 Tkinter &R

7.3.1 Tkinter 7 V=23 B ETBICIFESLETIH?
Freeze ZAX Y K7y 77V 5 —a v 2ERTEY—LTY, Tkinter 77V 75— a v 2EMHT 5L
T, FNUE Tl & Tk 94 77V ERELTZDT, BORX Y 7 Ziiizh FHA,

—ODFEREKIX, 7TV = avic Tel & Tk 4 75V RFM L, BREZE TCL_LIBRARY ¥ TK_LIBRARY
TI7VRA LNHETEZZL TS,

Various third-party freeze libraries such as py2exe and cx_ Freeze have handling for Tkinter applications

built-in.
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7.3.2 1/0 #&OMICkbNS Tk 1Ry FEENETH ?

Windows IAD T Z v b7 4 — 2OV TIE, 3V, ALy REABEDHDEVA! L. [/JO a—-F%
DU LTI D £8 A, Tk IZI1Z Xt @ XtAddInput () 2 — L e FAERDDHRHZDT, 774
TARZYTRETI/O DHRER L BT Tk XA YV —=T D oMENEa—N Ny JEBEBRFTEET,
tkinter-file-handlers Z &R L T 72X\,

7.3.3 Tkinter TEK F—NA 2T VINESNEEA, BETITH?

bind() XY v RTARY MZ XTI STz A RV MY RIP, BUIRF—DPHINTLE ZITZ IV
FAShnen I EEN L S HrNET,

RO —RIVBIERE, N T4 YIODPEHESNE T 4 P2y MW7 F—R— N7+ —HR” BRENWI
T3, Tk FF a2 XY P TI74—HRATY FEHERELTLEZ WV, @EREY 4V zy bOHZEI Y v 7T 5
e THF—KR—FRI74+—DREEZONET (LI N5 Z5NER A, takefocus 7> a v %S5
LT ZZEW),
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"% PYTHON ARADOOYEa—RICA VA F=ILENTVBDT
Ih?” FAQ

8.1 Python &I TIH ?

Python 370275 3 V' EFED—DTF, Python 34727 7V r— a vigfibTWE$, Python i
FELLTVDOT, —HOERPKETAMAO RS S 3 Vv 7E5Ee LTELRTWE S, —/ T, Google,
NASA. Lucasfilm Ltd. X5 BB Cco ueryzyrarlhy 7 v v 7HEECIELDALTOE T,

Python iZ2WThH o 23 L {HID 720z 6. Beginner’s Guide to Python 250 FE L & 5,

8.2 &t Python BEDII VAV A M—=ILENTVWBDTITH?

A VA=V LZRAIADPRNDIZ Python BHRIZDI AT LA VA=A ENTWDE Lo, ZOHEH
IRV O DOREED H D 9,

e BLLS, AV —ROMDI—FR TR T T IV ITE2EREZDIZA VA=A LEDO2S LA
FHA. HEBZDY U BH o TWT Python 24 Y A b= L LT3 08 NH D 5,

¢ RIVIA VAL =NAENTVEY =R =T 4 D7 SV 75— a3 rp, Python TELNALTWT
Python D4 YA =L ZEBATVEDS LNWERA, ZDEIRT TV r—2avid, GUI Furs
LBy b T =T « = NPEHERAI YT MET, K EADY ET,

e Windows ¥ >iZ% Python 24 ¥ X b= L& N7zdDH D ¥ 3, Z DHER T Hewlett-Packard
% Compaq %% Python Z#lAAATWS Z & ZHEFE L TWE 3, HP/Compaq OEHY —LOHIZ
¥, Python TEHIN/ZDDbHZ LTI,

e macOS ®—FD Linux T4 A MV P a—Tarizy, £ D Unix AAARL —FT 4 VTS RAT LY
AT 2IZiE. Python 87 7 4L FTA YA b= &R TWE T, EHEL > 2 b —LiZ Python 23& %
NTVWBEDTT,
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8.3 Python ZHIBFRL THLWWTITH ?

Python % & 22 bFIZ AN, IZED £3,

HeHH Python ZENLTX Y > — R LD THIUR, [MOFBEDZ HIBRT 2 Z e 23 TE 3, Windows
T, aryre—A 207y s A0EMEHIFRZ# > T ZE 0,

Python 89— R RX—F 4 D7 TV r—2avil&oTA YA M—LE& Nk s, FRRICHIBRTE 32, 2
D7V r—2a YiFEELRL D £3, Python DF 4 L2 MY ZHIBRT 20 TR, ZO7 ) r—
SarvDTUA VA =T —2FIRETT,

Python 234 RV —7 4 Y YR T ACEHEENTRZR S, HIREIBEIDTEERA, HIFRLTLES &,
Python TE»NZT7 075 MIELEh R RD, ZOHIRIEEELRDOPEZEFNTVE 2D LNLER A,
ZoHE. BIRICES AT A2KDOHA Y A = ADRHEIZRDTL & S,
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mE

>>> -
Fi% (interactive) ¥ = WIZBF 5T 7 4V b® Python 7a > 7 b TF, 4 ¥ X =71 X —TxfEEM
TSN a—-FlIcE<RoNE T,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XM AU, AR AR =ESIER) oWl Fal—x -k, a—-FEANT
BRICFRRENB T 7 4L b D Python 70> 7+ T3,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK Y 7 21F duck-typing 25T T 2 d DT, hasattr() REDHDT 7 =v
7 TENBHFTH - 72 W Wb I1cid 2 (1213 magic methods DIFH) JHICA ¥ X —T = — A% ER
THHEZRMEL 3, ABC IXMEAE (virtual) 3727 9 RZEALE T, ZHhEHEZ 7 206/ EKL
FHAD, ZNTD isinstance() X issubclass() IR ENFET; abc T 2 —ILD FF 2 X
YR ESHBLTLZE W, Python 1k, £ OflARAA ABC BRI TVWE T, DRI,
(collections.abc EY 2 —/LTC) 7 — X, (numbers £ 2 —/LTC) . (io EY2—1LT) A b
U —2A, (importlib.abc EY a2 —/T) A Y KR—F 7 74 VX /P B =X =TT, abc EL 2 —/L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RVEICEFRT 2 7L T3, ElickD
type hint & LTHEDLATVET,

O—ANEBOT ) 7— a VFETRICE T 7R ATEERAN, 70— VER, 7528, B
BO7 /) 7—ary3FNFNEY 2a—)b, 75 A, D __annotations__ FREMICHIF IR T
WET,

FEBREDRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, ¥, T/ T7=2avENHTERA NS 27T 4 A LT annotations-howto SR L T <
7EE W,
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5% (argument)
(518 BRI, B (£ XAV R) KETHETT, BBk 2@EdH D 3

o F—T—F5|H: BT L oBICT I BORNCEHF23 oW/ D (Bl name=) K. ** IZHl)
TiFEOROfEE LTHEINLIE HIZIE. RD complex() DIFUFHILTIE, 3 & 5 2% —

7 — 5T
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 51})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 1
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XM AHEAESIE
T

complex(3, 5)
complex(*(3, 5))

FHIRFBIRDOEFIC B THEIT EDr — A AZBICHID 4 TohE g, DL T2TSHANTOV
T calls ZBHLTLEI N, VXY ZRARXBOWTHEIIBERTLDITHLWEAEMS Z e hH
Kxd, sHiE B e — A NVERICEH D 4 ToRE T,

k518 . FAQ @ RFIHERFIEDEWVIATTH? . PEP 362 2SR LT E W,

asynchronous context manager
(EEHa > 7% A b~ —Y v) __aenter__() & __aexit__() XY v FEEHT S I LT async
with XNOREZEM T 247022 T, PEP 492 TEAXINLE L7,

asynchronous generator
(FEFEAY = 1 L — &) asynchronous generator iterator iR 3 BIET T, async def TEFRI N1z
N—F VBB TOE T2, yield REFFORTERD £3, yield i async for /L— 7T
TE2MHEDU R ZERT 2DIHHEINET,

BHIZIFAY = 3 L — ZBBZHEL £, XRICE > TR IERABS RL—21TL—% 2875
GERH D T, BREINTERIH S THRWES, BRLO DI BiEE2EA L £9,

JEFIAY = % L — ZBEUTIE, async for X° async with X2 THL await RDDHZ I 2D
D i‘—é—.o

asynchronous generator iterator

GERIY = 2L —& 4 7L — &) asynchronous generator B THERENE LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& TMIXN 3 & awaitable 7 = 7
FEIRLES, ZOD awaitable 7Y =27 MI, KD yield RETIEFAY = 1 L — XEBOARNEKE
FEITLET,

% yield TIX—FANCLEZHK L. ZDHBOFEITIRE (B =W VEBPREF D try X2ET) &
FEELET, RS I RL—R1TL—42 2 __anext__() TRIN=MD awaitable THRERICH
B3 2. ZOFEERFSEIINE T, PEP 492 8X U PEP 525 2B LT 230,
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRERIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGER#MIA4 7L —%&) __aiter__() & __anext__ () XY v RZ2REL LA TP 27 +T
9, __anext__(O & awaitable & 7Y £ 7 P RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFRMA 7L —&FD __anext__() XYV v FHIK
§ awaitable ZfER L £ 3, PEP 492 THAXNhF LT,

B
(B A7 =7 McBEMT O, Py FREARCE > THAITTEESRBINAETT, flzid
T2k o DEN 0 BEFRoTWEE, ZOEMIX 0.0 TEREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z e TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR ENEFAILTVWEIEEIITAET. ZOX52EHIERY
FREATET7 7 RATET, RODIC getattr() 2o TWMEILENH D £73,

awaitable
(fFt%PTEE) avait R THAT 2 2Bk E2 A 72 =2 S TI . coroutine >, __await__() XV v
FR®H2F 7Y 227 FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#F. Guido van Rossum O
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP T I b DHARABIUVEZRAANTES J7MILATox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *° gzip.GzipFile. DA Y A X Y XA TY,

Str A7V 2V FDBAEENTEL 7 7 A LF T I 27 MIOWTIR, teat file BBIRLTL X W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects Z%K— b LTWT, C SFEOEKT EHiRLE Ny 77y —%24Mtalgektr 7o 27 b,
bytes, bytearray, array.array ®. %< O—#&HJ7% memoryview * 7Y =7 M ZTHICY D X
3, bytes-like 77 =2 ME, T—XTEME. NAF VT 7 A ANDRE, Vv MeEHLLEERER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2EETL2LEDRDD T, ZOREDOFFa Xy PTIEEL 75
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AEETRER bytes-like A7V =27 M WCERLTVWET, EEARERANY 77 =47V =7 M,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOEROIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERHO bytes-like £ 7Y =27 b)) ZRELE T, ZHUF
bytes & bytes D memoryview A 7P MOEENET,

bytecode

callable

("4 Fa—F) Python ®Y —2a— Ri& Python 7125 A® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V Fryadh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA=F2H N, ba— FANOHED
2V RAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & DN b a— Fixt
J5T BHEMEEE FATT 2 RIEY>Y TEfET 2 0WAE T, EEAFEREL LT, N ba—FiEER
% Python {RAE~> Y BITHIET 2 Z &%, Python VU —XBTHEETH 2 Z 3 TWE
Ao

N ba—Foma—EiZ dis EY2a— L I ET,

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

following syntax:

[callable (argumentl, argument2, argumentN)

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

__call__Q method is also a callable.

callback

32

(F=N 7)) FERDD BIFRTETIN D 7DITHIEE LTRSS B

(ZIR) 2=V —ERA T VT 572007 L —+TF, 77 AERIEH., 2D 7
ADA VAR ALDEEET ARV Y ROEREEAE T,

class variable

(75 2AZH) 77 A LICERSN, Z7FALRLT (DFD, 753ADA VAR YA ETIERLI) &
HXh3ZeZHME LTWREKTT,

complex number

(HZH) LHLNTOREBREZIRELZDDT, IXNTORIIER L EHOME LTRINET,
RS BEEANL (-1 OFEHR) CFEHEHT D 0T, —ICEETIE i e Ehh, T%TIE j v &
HIEd, Python I3EFLITHAAATHIEL, BEDKIL 2> TVWET, BHEREIC j 20
THEEF T, Hlz1X 3+1j TY, math Y 2 — L OERBIREFA T 2121E. cmath 20 E T, #
FROMHIE 2D GBERBFOAET T, REEZE UL IZEMEEVRIEHLTLE- T
Wt lixd,

context manager

An object which controls the environment seen in a with statement by defining __enter__() and
__exit__( methods. See PEP 343.
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context variable
(A THFRAMER) aVTF A MKFL TRRBELZFROLR, ZhUd. H2EBDELE L2 DFAT
ALy FTEED{LIAL Yy FEB—=ANLZA L =B TVWET, LrLary7FAPERTE 12
DEFTAL Y FIZWLKDO0Da Yy TF A MEH VG ar7F 2 PE-D T RIS 2 IEF L 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEIC CE 5t £721% Fortran 8 THRGAEIIC. 2Dy 7 7 58K LT
W3 EHBREET, TaXmnNy 7 713 C @i TH D Fortran @ TT, —RKITOEF|TIE, ZDE
AN T XY LTHHET 2 X5 REHES N, BRFERLaLOHMEVEI T JEF T E ST, 2X
LD C-HfZEATlE, XEY 7 FLREICERZ K S BRICEBREORZFOBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRANCEN & £ 7,

Jl—F>
(Aan—=F) ar—Fr@3 I I7N—F LD ~RNZEXTT, 70 —F IT@RD SN
POAD. Blokd s S oHE T, aL—F U ICFZ L OfkL RHISE»H A, 1D, BT
B2IEMTEET, 2L —F X async def XTEETEET, PEP 492 2B L TLZ& W0,

coroutine function
(an—5FYBE) coroutine 7Y =7 b RIRERFTELTT, a1—F VBEIRIL async def W THEIEX
., await. async for. BL U async with ¥F—T—FZ2HOZLHKET, Zhsld PEP 492
THEASNE L%,

CPython
python.org THIAF XN TW3, Python ’r 75 I v 7/ SiEOEMERN L EETT, "CPython” 2\ 5
BZEIX, ZDR™E%E Jython % IronPython ¥\ o 72D EE ¥ XFI$ 2 RENH ZHEICHH SR
S

decorator
(Fav—%) o TR TR T, @, ewrapper WX THBZLIH L L CHEASNES, 7aL—
2 O—f&E 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI YRy VRS aH—TF, XD 2 OOEBERIIEHRNCFE L DD TT:

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

@staticmethod
def f(arg):

FCHBERD 2 ZRCBFIELETH. DEDEDLDNERA, 7L —RIZOWTHLIE, BIBER B
FL I7IREE DFFXFa XY bEBRLTLIIZE N,

descriptor
Any object which defines the methods __get__(), __set__(), or __delete__(). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
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a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FTRIZVTEDAY v FIZB L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
XV,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FEENEKRELD) iterable NORTH 2 WE—EHOERZUH L T, ZORRD? 52 SHEZIR S 2 %
7 N EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM B EEE R L £ 3, comprehensions 2SR L TL 72X W,

dictionary view
(f¥#H L 2—) dict.keys(). dict.values(). dict.items() 29RT A7V =7 +TT, FHHEDIEH
DERZE 2 —Z2RMELET, bbb, HENLEINL b2 — B ZhERMLET, HEL 21—
ZERAINCTERR Y A MICT 2121E list (dictview) R L TL 22X W, dict-views S L TL
72E W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing )
2TV MHPELVA VR =T 2 —R%FoTWADPERETZDICA TV 27 FORE RN
0275 IVIARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDIIICHRAT. 7TEADESZIBITE, ZRRETEATH2,)) A v E—Tx—2X
PRIDEHRTZLT. EFLFHFAvEna—FiE, BVE—T7 4 v 7 REE2HF LIS
MLELXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z72L. Xy
IRAVY TR MREEV SR THETA2ZdTEET, ) 2ofb b, MAIMIC hasattr O
ER FAFP 7uZ2 27 %HMELET,

EAFP
MR Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥—7 4 — Dk
Al OWETF, Z@ Python TIELfEbhTwda—74 Y FTAXAALTIE, BEEENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTFRIETS
=T 4 YT RARANMZIE try XB XU except X7 EADLZDHRETT, ZOT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AXA L MIBIRSDTT,

expression

(R) AroEriHiizhzd, —FrFH DML (a piece of syntax) TF, Wz 22, XV 7
Zov, 4 BT 7R, HEFPEEMUCH LAY, HERTROEROEARELRTT, thoZ<
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DEFELEWV, Python TEREFEOETOMKERINE VI DI TIEHD ¥ A, while D K S IZ,
ReLTUHERA R X dHDFT, RABATIEIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TEPNZEY 2 —/L T, Python ® C API ZFIfH LT Python 27
Ra—F—a—-FeRhEDHLET,

£ R B MRSV SCFAN Y T T UE Vostring” EFRIEA. ZAUE 74— v FIEAFESIY
T I OREFEEDOELI TS, PEP 498 3L TL X\,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANF T2 MFEBRE SEE DT A0 N1FU—=T71)L. Ny T77E0/ NA
F=T7A4)l, LT TFALT 7ML TT, A VR =724 AF i0o EY 22—V TEHEINTL
ET, 77 ANATI 27 b EIEIIEER R AL open() BIEEMES Z ¥ T,

file-like object

file object ¥ [FAIFETT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 FPUTRERTa—FEN3Zehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TINABRIAE SN D - 2 5HE
1. API B2 UnicodeError ZEH T2 H b 3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774 R) A VR=PEINTVDEI 2—VD loader DEREFITTE24 727 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry

finders for use with sys.path_hooks.

See importsystem and importlib for much more detail.
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floor division
(U D& CRRE) =T WEBRIC D 15 T2 BEERRE, YD TREEE I // T3, HlRIE 11
/] 40F 227D TR IENFMNCFENIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
& -2.75 Z INEWAIC A S GRIFE: BOERARANDADZITS) DT -3 127425 Z L IHERELTK
72¥W, PEP 238 2L T EX W,

free threading
A threading model where multiple threads can run Python bytecode simultaneously within the
same interpreter. This is in contrast to the global interpreter lock which allows only one thread
to execute Python bytecode at a time. See PEP 703.

3
(BE%) PR LENCEZ RS —# oD Z e T3, BRICIZ 0 U Lo 318 23 2 e hHikET,
FEDRITRHI T Bz RS2 Z e ik E 5, R5IE. AV v R, function ZBL T X W,

function annotation
(BT /7 7—>ay) D T X=X PR DED annotation TF,

B/ 7—>avid, @HREEY F okdifibhxd: flZAE ZoBKE 2 520 int Bo5]
Beis e i E . £ int MORDEERO L HffSh T E T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7 —3 a v OXEER function O CHRIHINATVWE T,

FERED AN B % variable annotation, PEP 484, ZZMIL T & W, F2. 7/ 57— a V& F
AT B3RA 75275 4 2% LT annotations-howto SR L TL 7Z X\,

future
from __future__ import <feature> ¥\ 3 future X &, 2 > 84 F —IZFKD Python VU —X
THEHE L R AR EREFH L THREDEY 2 —A2a Y 4 LT3 X545~ LEF, _ future _
EY 22—V TIX, feature DEH I BHE FFa XY MELTWES, ZODEI2a—L% 4 Y KR—IL,
T OERETHET 2 Z ¥ T, FEEDSRINCSHEISEMENZDEVO2R, WOF T 4L MR 25
(R723 o) ZRZZENTEET:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavryay) ZhDBEEDNS 2 DRV EY ZFRT 20 TY, Python i, ZiAH
b, ERZEEZBHLBEEEST 2ERARN-—VaL 7 X effioTHAR—YaLryarzffunik
T IR=IVAL 7 XF gc EY 2a— N2l THRIETEET,

JIrl—2&
(¥ =2 L —2&) generator iterator ZiRTBI TS, @H OB TNE T, yield RZHHFORT
Hizh £75, yield i, for L —FTHHATEL D, next() B THEEZ 1 2T OWMO LD TE
. fEDW Q24 2 DI FH X E T,
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BHEEY AV —FBEBZHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T BRISNLEE®RSHS L TRVWEGE, FHBRLO DI BEE2 AL 5,

generator iterator
(YzxV—=&ATL—25) generator B THEKRZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2at) 2@l T, W —RaicH
WrahExd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (@ OB FT
D7z TITH LWIREED S B4R S 2 @ & MR T ),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function
(=3 V vy 7B Rz 280 LECREEZ T 2 B> SR XN 28T, MO LKIICY
DEEEZHANDEPET 4 ANy FT7AITVXLCEDPIESINET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock 2B L T IZ&E W,

global interpreter lock
(ZFa—=2A & FY &y ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F0TH2 2 RAETH2HMHATT, ZUTKD (dict &Y
DEELMAAAREZEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICERITHKR 5 DT,
CPython OFEENS Y VIRV ET, A VX TVEL2KERY 7T BT, ?AF7aty ¥~
UL BMIULD TR T R EHRIT, 4 Y X TV XEMBICTLF ALy FETES L51272D
3

27 BEHED 2 VIO WL D DIRRE Y 2 — i, BNy & 2582 Y OFH O E WL
32 EICGIL ZERT 2 X KIS TOET, /2. 1/0 W %E 3 254 GIL &# IR
ENET,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
After building Python with this option, code must be run with -X gil 0 or after set-

ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
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multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc

hashable

IDLE

(Ny¥ar—=Z pyc 77 A) IESWRHGIT 27012, MIGT DY —R 7 7 4 VOBRAKEHRZT
BNy Y2 fl2EHT 2N, Fa—FDF vy v a7 740 T, pycinvalidation ZZHE L TK
7ZEW,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a

__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny AR ATI 27 PEHEDF —REEDOA AN L TR 5, HECEEGD T — X MG
BHNETA Y 2 iz > Tn 2256 TY,

Python O A I 2 =X TV RHABABLA TSI 27 NI IZEAEBAY Y2 A[RETT, (VR FHED
E97) Ia—RITNKRAYTFENY T aRARETT, (ZINR frozenset DL I7R) 4 I2—&7
NRaAYTHE BRPNY Y aFRETH L L EDANY Y aA[RETT, I—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEFT 74V M TAY Y af[ETT, TAHEET (HEZRVT)
HEBFERIGIEFMTH D, Ny > 21X id) XDELNET,

Python OFtABFIRE (Integrated DeveLopment Environment) & M#E B (Learning Environ-
ment) T3, idle & Python OFERREMICFRIME N TV ERNLRBREOZ T 4 X2 4 2T
RBRE TS,

KA 72U b (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable

(AI2—37N) BEDEERR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHVET, ZOoDATI 27 MIMEZEZLNER A, FOEZEREESE
BEICIE. Wil oA TV 27 PR LRI RD FEA, A I2a—XTARA TP =7 M, BEE
DAy ¥ 2 @R L 72 RN TEHBEREEZRZLET, HEDOF—2ZOHITT,

import path

path based finder % import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DORETH, 37 v 5 —IDFEFH Yy I —ID __path__
B S bR ET,

importing H

importer

%%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

Ja—EERLTR—=FTELF TP b, finder & loader DEBLSLTHHBF T2 b,
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interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful
way to test out new ideas or inspect modules and packages (remember help(x)). For more on

interactive mode, see tut-interac.

interpreted

Python (34 > X 7V XKD ZFETH D, a2 4 FZ5BOMBUNE L £, (N4 ba—Far
A IDBB 57D, ZOXFNIEHKTTD, ) STTOA VX TYVXZELIE, Y—Ra—FD7 74
N, ETEMSARERRICL T FETIEI2 e Vo BER LIS, BHEFETTEZIL2EKRLE
T ATV XBROFFHEIEE., a4 FIEROFFELD I/ TNy 7O A 7 VTN D
DD, T T ADFETIEF—BITENT T, WEEH HSIL TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, EY 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BRBERNCBS 2. File 7 = —XWCAD X3, 2O
72— F AR=UAL IR 2EBEFIHELEST, ZRIREDI-—F—EHRDFTRAIFI 7R —-%
weakref 2 — Ny INIEPHINZZBHDET, v v b REU Y7 2 —XFZETEINEa—F
. ZNPKET BV Y — AR T TIHERE LRV (KL DB 2RI T4 75 ) —FY 2 — /L% warning 1
HTT) 72Dk & 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITVHET LI TT,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, 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__Q

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

F—RXDHNERHTZA T2 T, A TL—KD __next__ () XV vy FEEDIRLFFECHT
(E7FHAAHBEE next ) WCET) &, MNWLOHOERZ—DFTORLET, T—X0RRB L,
R DT StopIteration FIAf XML E T, ZORET, A 7L —2A Tz MIRETBY, %
L __next__ () RMIEFEATS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
EATY =27 PARZIET __iter__O) XYy F2FEELLTFNUILLLVWDT, 4 7L —XEMoD
iterable ZZM T 21 AL OB THHTE R T, 3o & D & LABINBZERORKEZITS 5%
A—=FTF, list D&kS5K) ary7F4A7Y =227 M BEZ iter) BEUCA 7Y =7 MITEL L
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D for —THNTHES 7202, FilREHDOA T L —2E2ERLET, INEATL—XTITES
5232, BHiEDA TL—ya Y THERBADORELCA TL—ZA T 27 P EHEMIGRT /2D, ZZDa
VTFDEIIIRH-oTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF##: CPython does not consistently apply the requirement that an iterator
define __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

list

(F—B%) *—BEL D20 IIREREYIZ. V- MRIEFLE D7D DOEZR SO LATREA 7
Yz b (callable) TF, HlZIX. locale.strxfrm() #F—BECHEZIF, vr— U KEFDOY — 1+ D
HEIZDo oY — b F—%IRLFT,

Python %< OV — g F —BEZITIR D BEZOWM SIES 7L — b E2EHE L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BBEEZHEETOLD22HD £3, Bl str.lower() XY v RERXF/NLFxRXHAIL
WY — 275X B LTS 2Bk E T, HSWE lambda r: (r[0], r[2]) O &K
5 7% lambda 26 F —PBIREIES Z LN TE £9, £72. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X V57X 03H D E£35, F—HK
DIED 2 NG DHE Sorting HOW TO ZZHL TL &0,

argument S
518 2L TLZZW,

(7 LK) EHLDA VT4 VBT, OO Iz 2 ICiHiixhs 120 X 2E5AFT, 724
R ZME S MC1X lambda [parameters]: expression T3,

FZ 2130 DL (look before you leap)) OIETS, ZDaA—7 4 Y7 AXANVTIE, FFOH LR
ZAT O AN, BRENCHTIESRHE (pre-condition) ¥IEZITWE S, FAFP 77 u—F L 0RKT, if
X3z B AMDN D DRI T,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @Ry ” RX” BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX. if key in mapping: return mappinglkey] & W5 a— Fid,
HIEDK. DAL v ROBERLZRDHIIC mapping 725 key FEDRL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ %7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

(VA MAEER) =7 Y AHDETH W —EOEBLZUIHL T, ZOMR2S42 Y X b &R
3. AT MRFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
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== 0] F2L, 055 255 ECOMECE 16 R (0x.) LEXFH»5K2 ) 2 b RERL
T, if HildA 7> a3 T, if HiB L WA, range(256) DR TOERMSUH SN E T,

loader £
Va0 —FF3457Y 7 b, load_module() LWHZH DX Y v FEERL TWARITIUIKR
DEVA, B—X—=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader S L T 72X\,

as—-)LI>ya-5Fa4>9
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: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 7213 7=[FAFKFETI,

mapping
(v YY) EEOF—HKEZY K- LTWVT, collections.abc.Mapping 5* collections.
abc.MutableMapping ® HIREK 7 7 X THEINLAY vy FERELTWEary T+ 4
7227 b TF, Bl 21X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 1117

meta path finder 23525 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #SHR L T 72
S\,

metaclass

(RRTFR) VFTADT FATY, VIAERIEF. 77 R4, 77 RADOFEFEr, BRI SADV A M %
EDET, XXIZTRIE, #ho 30518 LTRIIMD, 727 AREZ2ELEZEVET, LAY
DATY 227 MEAISIEE GRIE: X X277 AD) 77 4L OEERFRMLL TV E T, Python 2RE5
BROFGHAARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGBETIE. XX 77 RFENITZLH Y MRAGEERELET, &
LZRBBYE T 7 2on R, ALy Re—THERBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEIhES,

FEANE metaclasses 2SR L TL &\,

XYy R
(XY v R) 7 IARERDOHFTERSINTEL, 2D F7ADA Y AR ADEEE L THUH iz
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B AV Y RBA YRR ZAA TV 27 b2H— 58 & LTRZITMD 25 (ZOH—5IRULET self
ERHINE T ), B & RAFSNERO-T ZRL TV,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_ 2.3 _mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(¥ 2—JL) Python 2 — FOMBHEM L LTE AL ATI 27 PTT, EV 2 - NVIFEED
Python 4 7Y =7 F 2 E8L4IEMERE 3, €Y 2 —UiX importing DILEIZ X - T Python
WCHHAAENE T,

NVT—2 ZBRLTLIEE N,

module spec £
Va—rEZu—F330fHbhi A R—- EHEOEREL ZLLATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y X TF,

MRO
method resolution order ZBML TL FEEW,

mutable
(32—KT7N) 32a—RITARATV 7 ME, idQO) 2EZ 3 e REELEFETEET, 1S a2—
A7) BBRLTLIEZE W,

”

named tuple
ZEIFE R L7 LW HEER, R TAEREKLTWT, 4 Y F v Z AN ERICHLBNEZM - T
D7 7R TERLEOER T FRARIEHEINTVET, ZORRY 7 2MOMEED K-> TWVW53 2
EbHHET,

time.localtime() % os.stat() DRDEZEL WV OPDHAAARILHIMNE X I NLTT, b
DFNE sys.float_info T

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HHIZER) ZBOENS N 25T, LRiZEMERFE e L TEESINF T, BRI A 7o =2
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FD (XYY FOD) ANFIZHR-o7b DT TR, RFRS O, KENZ D, Z2 L THAAALD
bOVDH Y FF, ARIEMIIARTOERELC I LICX o TEY 2 — MRS R— 155, Hl 2 IZBIE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZELE
LTWR2IART 2 Z 80k o THARMZERIZATZE L RTEEZE L E T, flXIE. random.seed()
X itertools.islice() &L &, ZNZFNEY 22—/l random R itertools THEIN TS Z
LS TE,

namespace package
(BRIZE Ay =) TRy r—=Y0ary7re LTOAREMEIN S PEP 420 TERI N
package TT o HBIZERM Sy =3B RRBELFHF LW e 23 TE, __init__.py 7 74l %
R7zlnwi=, reqular package ¥ 1XEi D F3,

module SR L TLEE W,

nested scope
(AR PSR T=T) IMUTERSN TV E LR SR T SAET T, BRI, D 2 BEEDIDBEI%
DR TERINTVWEHE. WOBBIZNMIOBEBTOZE 22 RTEET, A A PSR a—
377 4V b TRERDOBRIEZTINTE, ZHORANRTERVDOTERLTLEZS W, B— VAR
F. ROBAMDR 2 —FTERZFHABFEEZLE T, FARIC, Z7a— 2 VERZ/ES & 7a— L HET2E
MDE%FiAEZ L E T, nonlocal THMIIOZEICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like __slots__, descriptors,

properties, __getattribute__(), class methods, and static methods.

object
(A7 =7 b)) RE (BESLHE) LERINLRLZFE N (XYY F) 228 TDT—%, LI
ETD FAEZAINT TR DFBORK T 72D ¥,

optimized scope
A scope where target local variable names are reliably known to the compiler when the code is
compiled, allowing optimization of read and write access to these names. The local namespaces
for functions, generators, coroutines, comprehensions, and generator expressions are optimized in
this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on

a known set of local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) ¥ TEY 2 - VLHRNCY 7y r =2 8L L DHEKD module DZ T, &
FIRTICIE, Sy 7 —20& __path__ JEMEZFD Python #7922 T,

reqular package ¥ namespace package SRR L TL FEE W,

parameter
(K5 1%) AR OFEART BEE (2 XAV Y F ) OERICBVWTHEBRZT 2 518 2HEEL £, K
IS D D 3

o fIBFRLIFF—T—F: i THIVWE F—T—F3H L LTEIT I TEL5I82IEELE
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To 2RI ZIELLRD foo R° bar DX S, 77 40 b DREIBOMEIETT:

[def func(foo, bar=None): ...

MEEH: MBI TOAGZONZ5IBEIEEL T, MEEHOGIEE BEBEROT BV
AFDHTENLDHRAIZ / ZEBDBZ I TERTEZET, BIRIXTED posonlyl ¥ posonly?
BAEEHTIBUCRD 3

[def func(posonlyl, posonly2, /, positional_or_keyword): ...

F—TJ—FER: ¥— V- RNZLoTDAEZONBFHERELET, ¥F—V—FEHD5I8%
EFETEZENX, BIZIELITD kw_onlyl < kw_only2 @ X 512, BEEEZRDIRGIEY 2 M
EDAERMES I EZIEHBO « DETT:

[def func(arg, *, kw_onlyl, kw_only2): ... J

AIERME: (ftho5 B TBICZT 5N TEOMES B T) EEOERONES B 5 2
BNBZZERIEELET. ZOXIRIREIEIE. LITD args @ X 5 IRGIEA DRI * 2DF 3
CCTERTEET:

[def func(*args, **kwargs): ... }

AERF—T7—F: (ORGBTBECZI ONTAERDOF— 7 — F5lEuCiZ ) RO D
F—U—FEIBMPEGZ6NB I RIEELET. 20X RK5IEE. EOBID kwargs D & 512
BB DRNS ** D175 L TERTEET,

REIENEZA T2 a v e HBEDSIBDOEL HBIFETE, A7 aroi[icidF 7+ MEDIEETE
%9,

w518 . FAQ @ EF|H RS IBDEWIEIATEH? . inspect.Parameter 7 7 A, function 2
Yav, PEP 362 28 L T ZXW,

path entry
path based finder 73 import %€ 2 — BT import path ED 1 DDBFITI,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 2SR U7z finder T3 o 52 BTz path
entry WHBEI 22— 2 BT B HEEH>TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder %
LTI,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder
7 # )Vt D meta path finder @ 1 D&, €Y 2—LD import path KL T,

Ny
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path-like object

(path-like #7227 V) 77 A NVT AT LRAZRLET, path-like 72 =7 Md, A% R
T str A7V 27 bR bytes 7V 27 b, ¥£713 os.PathLike R b a L zFHEL AT
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWEF 7P =7 M os.fspath() %
MEOH T Z 2T str $721% bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str HDWVWIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENFE L%,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRIET 2. H WV
Python OHFERER Z OBERLIRIFIZOW TR T 23 LFHFTT, PEP &, HEEIZOWTOMERR
Bk L 1R R 3 2 REDamill (BER) ZIRR 2 NETT,
PEP 1%, HHEREDRRBICH 22, 33 2 =7 4 I X 2 MEIBEDEME Python 1272 X415 B%FHRE
DOXENDD DR EAOEHL 722 2t 2ERILTWE T, PEP OFHIZaIa =74 NOEE
FElziT5> 2, RNERZNFNTLZLOBEBELHD £3,
PEP 1 ZZR LT E&E W,

portion
PEP 420 TEF XN TW5, namespace package IZJBT 5. HED 7 7 4 VB (zip 7 7 4 VK&
ENTWEHEDDH2) 1 D2DT 4 L7 MV IIEHE N D,

&5 1# (positional argument) S

I8 ZZML T ZE W,

provisional API

(HE3E API) #ES 4 75V ORJT HARERRL D SRHHIFNCRA SN D DTS, 2D XS5 ¥ & —
T2 —ANORKEREBIX, BETH2 L INTOAHEIIAGINTOWERAN, a7HFEFICL-T
WE Y AR, BRITIFELLEE (L VX —7 2 —RADHIRETEEN D) HMTOIhAET, Z
DESBEBILRAITONS SDTIEH D FHA - AU API ZHAALENICIERE L ShTw»
THERBERMEHPBRE L2 2ICOATDONE T,

PE APT IZoWTH, BABHMOLWERZ TREFER LARINTHET, MELHILZ
ATy R AR IRISR R TRETT,

ZO7TREAZED, EBES A TS VIEMEERZ TS Vs — IRV CAD S NE Z kL,
R EZ TELZH N E T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLEE W,

Python 3000

Python 3.x VUV —ZX74 D=y 2732 —LT7T, (Python 3 BEWRRDFER o LEHI/ESNT-F
T3, ) "Py3k” x5 ddHh 7,

Pythonic it

S C— kB Z T TEINIa— FTIER L. Python OFHZ—INL A 74 F 2o 72 2
Jiea— KA, Bz, Python D—f&H 74 7 4 A LTl for XEHo>TA T 7 TNLDTRNTOER
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WKEoTL—=7LET, D2 DEFFEBICFZOMHMEAIITRND T, Python IZEATWZRWAZNAD
DICEED D Y v Z—%fE5 00 b LILERA:

for i in range(len(food)):
print (food[i])

ZAUTH L. Ehwiz Pythonic 72 41K

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINILI TR, BB XV v R
AD, "R ERT Ry MEELTT, PEP 3155 TERSNTVWET, My FLNLOBEKSZ 5
A TR, BHitEA 7Y =27 POAFIEF L TT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’

EYV 2 AANOBETEDbND b, TREMB (fully qualified name) I ETXTOH ARy F =T %2 &L
2RO Ky FEREE, HlZX1T email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count
BRIV H2F TV 7 VTN TE2ZHROB BRIV DB O RoTE 20X T
Pl MIWEINET, K THH, SEIV Y PR TEEINRWZDICHEH D S THMRER
INBVWATI2 T DD ET, BRI Y Y MIEHFIE Python ©a— F LI EEAD,
CPython FEDOEERERTT, uro~v—d EEOX TP 27 bOBBAID Y M A B 72912
sys.getrefcount () BIBZEMUOH T Z KT T,

regular package =
M7, __init__.py 77 AV EELT 4 L7 MY 2 LTD package,

namespace package FZBLTL EE W,

REPL
"read — eval - print loop” OIHFFE T, WFEE 1 ¥ X =TV X —> = L Djl%,
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slots 4
FANTDEST, A VARV ABEDHEBEDH LN UDERLTEE, 4 VAR AFELHIRT 2
ZrT, XBVEHWLET, CHUIEILELNZT 7=y 7 TTH, IELLFSEAL MY v F—
BRDT, Wk =, PIZEXEYDIEREL 257 TV —2 a3 VT VARV ANKBITEET
5, LWVWoltt EERRE, FHLRVDOHRZ FTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(RANTKED) iterable NORTH 2 WIE—HOERZUH L T, ZOMEI LR I2EERRTa Y
N7 MRFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LWVWIXFHNDOEFELHEMRL FF, comprehensions ZHH L TL 72X,

single dispatch
generic function D—FETHEZI—ODFIBOTI L VBRI E T,

slice
(RTAR) T =T 22 O—FEREDLTI 2T by ATARE. FFERE [1 THRALNLH
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
LB slice A7V =27 FERNITHAL TVWE T,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new
code, but it remains safe to continue using it in existing code. The API remains documented and

tested, but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk A Y v ) & 2 BNRE O#IE. B XA Z F % 72912 Python 7 HHEEICIFUH 5 X
Yy Fo TOEEDXY v Fid, XYy FEORMIERKRZRICIT VX =237 2 0083200 TWET, Kk
XY v FIZDOWTIX specialnames T XN TWVE T,
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statement

(X) XEFEAAL =k (Aa=FD” 7ay 7") TARARBRERTT, XK 2F—V—FroMRIN5
HODELBLMTT, BEICIE if, while. for 23HH F3,

static type checker

An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In

Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A

text file

string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

(THFRAPI7AN) str ATV 27 V@A EFEXTES file object TT, LIFLIEX, 7FA M7 74
NIEBIAAL MEAIO T =X A Y =27 72 AL, TFALIYI—T 1 27 ZHBTY
T3, 7¥A L7 74 LDHNZ, sys.stdin, sys.stdout, io.Stringld 4 Y AKXV AREET ¥ A
FE—=F ('r' or 'w') THWAT 74 LT,

bytes-like 7TV TV b BRAEZEETELZ 774V TI =27 MZOWTIE, NAMFUT71IL 35
LT 23w,

triple-quoted string

(ZEZ +— FXFF)) 3008HE L2 +— LB () 7 RR br 7 4 — () THERFS, @
WD (—H) 74— PXFINEHRTERITE 2 XFINTGEVED D FEAD, EO00HHBTHAT
T 102200 LY 4 — Ml BRI A — T LICEL Ze B TEFT L, kT (\) &
bR CHOHEBITICERLDZ N TEZDT, FFaXyT—a Y FH%EE ISR R
T,

type
(B Python #7227 VORI A T 2 7 WD LSRR D0 ERDET, HHWEF T b
BARER->TVWET, A7Y=227 bOBIE __class__ BT 272 ALKD. type(obj) THUFL
7= HkRE T,
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type alias
(x4 )7 R) WOPIZT, HEMIITFICRA LTHERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, HlZE:

def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

CHERDEI I DFHARTSTEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

WEEEDFAAD ®H % typing ¥ PEP 484 ML T 2 & W,

type hint
(Ble b)) Z8 7 7 REME BB DS X =2 2BE D EOMIG SN BZIEE T 5 annotation TY,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77REHE BERT. a—F LV EBH TRV DDA ¥ M typing.
get_type_hints() THUFTZ %7,

BEEEDFIHD D % typing ¥ PEP 484 2SR L TL X\,

universal newlines Va
FZAPRAMY) —2DBRED—DT, UTFDOFTARTRITRLEH L T3 Unix OFTRHHE '\n'.
Windows DFFEE '\r\n'. H\ Macintosh OFE '\r'c FHEICOVWTFHLLIE PEP 278 ¥

PEP 3116 . 51T bytes.splitlines() S L T2 & W,

variable annotation
(BT /7 T7—=>ay) BHD 2037 7 2D annotation .

ZRD B WNE 2 7 ZABREICERZ N 72 & 21, RASTRERTT:

class C:
field: 'annotation'

BT T7—a idBEEZEER O-DEbRET: FlIE. ZOZEEIE int DEEXIRS Z &
PHIT N TVWET:

[count: int = 0

BT/ T— a YOI OWTI annassign SiCHEH L TWE T,

BEREDFADI S B function annotation, PEP 484 | PEP 526 2L T &\, /2, 7./ 7 —
avERMETERAN ST 7T 4 AL LT annotations-howto  ZIR L TL 72X W,
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virtual environment
(IRARIRE) WYl D B S M 7= S TEECF, ZAUCE D Python 2—H & 77U 7 —3 3 VA
UL AT 5 ETEINTWAMD Python 7 7V 7 — 2 YOEENCFH T2 Z 2742 < Python Sy
=Y DAVAN—NETEHFEITI LD TEET,

venv ZZHAL TL 2& W,

virtual machine
(R~ ) BRIIY 7 by 27K DERSN T V¥ 2 —4&, Python DM~ »id, N4 b

aA—Fary 4 IHRHN L N FO—F Z2EITLET,

Zen of Python
(Python @1&D) Python Mg LIS 2 L TOEZ 725, Python OFETREIE H¥%Z VA MC
L7zdDT3, MiEZ0 > 7 T 7import this” 2322 ZDVRMEHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils 7B =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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BRr>1t>2X

C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python IZB3 2 HIKNMELZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EI&BIck b E L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —REDOVTETRICEEDTHD X,

JJy—2 N—2 ii);=33 ¥R GPL Hi%
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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AR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL 5,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.0rc2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.13.0rc2 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 3.13.0rc2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.0rc2 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 3.13.0rc2 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

3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, 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, or any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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 THEREOF.
(RDOR=V1Fil)
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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
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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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
(RDR—=V ki)
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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 THEREOF.

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
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 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2
DOCUMENTATION

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.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments 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,
A1l 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
(RDR=V ki)
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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)

C32 VYT7wvhk

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.
A1l 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. 1IN 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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDR=V 1K)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l 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.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR—=V1Hi <)
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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.

(FiDR— 25 D %)

C.3.5 Execution tracing

The trace module contains the following notice:

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 0'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.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l 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

(RDR=V ki)
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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 Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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 TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

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 Y 2 —E kqueue f Y Z— 7 2 — ROV TDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l 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

(RDR—T12HE L)
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<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/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & 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:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*
*
*
*
* 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

(RDR=V ki)
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or modification of this software and in all copies of the supporting

documentation for such software.

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.

E I S S L I

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,
(RDOR=V ki)
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and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a

cross—-claim or counterclaim in a lawsuit) alleging that the Work

(RDOR=VIFiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditionms:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.

Notwithstanding the above, nothing herein shall supersede or modify

(RDOR=VIFiL)
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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 ctypes 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. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDOR=V1Fil)
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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

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

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 restrictionms:

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

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ aF— 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOETF T

Copyright (c) 2005 Don Owens
A1l 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
(RDOR=V1FiL)
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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.

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 decimal 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)
(RDR=V 1K)

C.3. Licenses and Acknowledgements for Incorporated Software 139




Python Frequently Asked Questions, 1J1J—2X 3.13.0rc2

(FiDR— 25 D %)
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 test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l 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.

* 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.
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C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s ”Global Unbounded Sequences” safe memory recla-

mation scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@FreeBSD.org>

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 unmodified, 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 ~“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 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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