Python Frequently Asked Questions
J1)—2Z 3.9.24

Guido van Rossum
and the Python development team

10 B 16, 2025






=PN

B{1E  —f% Python FAQ 1
FE2E FOISIVY FAQ 9
FEIE THAULEE FAQ 47
FTAE  S175Y ik FAQ 63
EHE HRCIEHIAH FAQ 77
F6E  Windows £®D Python FAQ 83
BIE J5Tq4wo1—H14Y2—T1—2 FAQ 89
FE8E Y Python AFADIAVE2—RICA YA R=ILTNTWVWEDTIH ?" FAQ 01
15 A E R 93
TR BE CORFaXYMIOWVWT 111
TR CE BELS1EV2R 113
{388 D & Copyright 133
] 135
] 135






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,

EBHIZHID 7213 AUR, tutorial-index 2 HHEDE L & 5, fiZ D, ‘Beginner’s Guide to Python ¢ » 5,
Python #ED7=HDAFIHF 2— Y 7RV Y —RA 2SR TEF T,

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://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,

FALYADIDFLWVIHE £2XAD Y >~ Z1F the PSF license page 2SR L TL 72X 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://www.python.org/psf/license/
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, CGI v/ 3I>7), Y7+ v 7Y =7V 7 (Python
A-FDQAZy FFRM, BEVZ, FRT AV, ), AR =T 4 YIS RF AL VR —T 2 —
A (AT LA, 77 ANT AT L, TCP/IP Vv ) O KD REEE I N—F 2 KFBREES 47
FUMBLRD Lo TOET, AN TEZ0EH 512X library-index D—BEEZ SR L TLEX W, £, A
Y — R—F 4 DIFRBH X £ 3§, the Python Package Index 22 HHBRDH 280y 5 —I L TAE
Lx9,

1.1.6 Python ON—2 3 »EFBSDMLEAIIE S L>TVWBDTIH ?

Python D N—2 a2 YHFFIFZ AB.CR AB OIS IHILNTVET, A BXTYy—N"—2aVHST, 5
FEOARYICEHBELLZHEORDA LITONET, BIERAF—N—YaryHFEST, ZIETRERELRVEHED
e EongEzd, CldvA4A270LRLT, NP7 49 7RV Y —RDEIZEFoNET, NFT7 49 7R
Y — 2 2B 2 PEP 6 22 LT &,

FTRTDYV Y —ABNT T 4 9 Z AV Y —ATHZLVIDITEDY FH A, AP v — VU U —ZANDHEHRE
BETlE, —HOBFEY V—ZADMESN. 77 7R, R—&h, 730 ) —R@Efe & oshgEd, 7
77 REA VR =T 2 = ADEEZINR VI BV YV —RINZBIHY Y- T, 220071771V —R[H
TAVR=T 2 —=ADLEDLZDD LNLERA, R—=ZRTH > L ZEL TWT, HEDA ¥ X —7 = —RIFMR
FEANEITHHLOVWED 2 — LR BMENE0b LLERA, VY —AEMIIEF - 72b DT, Bl s
ZEITOTRITIUIEFEINEE A,

T 7. R=&, V) —=RBEHOEN—Y a VIQFEREEIBEMEINET, N 2RIV VWEES L LT,
77 7 ROEREREE "aN” | N— RO EEE "bN” | U U — 2R OEEFEX "tcNeN” T3, 2% b,
N—T 3> 20aN, N— 3> 2.0bN, N— 3> 2.0rcNOcN, X—2 a2 2.0 DIEICY YV —RZN3 T
&b ET,

Ei, 72247 DX U+ BREI M VWEA—Y a yEELDHDET, THIEIREEON—-U 3 VT,
CPython BV RKI MU DSLEHEENL FEINTVWET, EE RED~A F—V U =23 fTbik, N—
Ja i 72.4a0” DL ST a0” MOLRDTA F—N"—=Ta Ik ET,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF a2 XY FHBML T XN,

1.1.7 Python @YV —XDAE—|FE T TFICADEFITH?

B D Python ¥ — &I python.org (https://www.python.org/downloads/) 2»HWDTHFIZAND Z &
WTEFET, BIOBFEIRKY — XX https://github.python.org/cpython 127 72 A L TFIZANS Z & H
TEXET,

V— A& gzip ENTz tar 77 A A TEME N, 8L C DY —X, Sphinx IZ&D 74—~y hEN/ R
FaXYh, Python 94 75 VEY 2a—, o 7nryurIn, ZLTWL OhOXKLOEABEERY 7

1.1. —fRER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006
https://www.python.org/downloads/
https://github.python.org/cpython
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FY27%2EATVET, ZOV—RZIEFLALED UNIX 59 b 74+ —LATEDEFA LA LTED
BET,

V=RAaA—=FDAFLary 4 izo20WT, XDFELWVWEMIE Getting Started section of the Python
Developer’s Guide 228 L TL Z&X W,

1.1.8 Python O RFa XY MIEZTEICADETH?

Python OBUTOLREN—Y a > OREHE K ¥ 2 X > M https://docs.python.org/3/ BFHTE LT, F
7. PDF, L —=Y7F% X b, Xy rv—FT&E2 HTML ik https://docs.python.org/3/download.html
PoMHTERTS,

ZD FF a2 XY M reStructuredText TEHE 4L, the Sphinx documentation tool THEINE L, ZD
F ¥ 2 X > Mizffibi/z reStructuredText @Y — &1 Python @Y — ABARICEENE T,

1.1.9 7O 53> 5% LI ERBVOTEH, Python DF2— MU TILIZHD F
FhH?

RZBEDBRICUDF 2 — U TARLEENHD £3, BED FF 2 X NI tutorial-index 2 ¥23H b
7,

Python 70275 AHILDED2DDERDF 2 — bV 7LD VY X Mid the Beginner’'s Guide B L TL 72
W,

1.1.10 Python D7D Za—XTIN—TFTRX—V2FJI)IMIHBODETH?

Za2—RZ)V—7 comp.lang.python X —VU 7YX} python-list ZHNEFT, =2 —XTL—-T¢
A=V YT VZAMIAWEHRINTNT, Z2—RZMWHTIUIX -V YTV R MIBMT 2083HD %
B Ao, comp.lang.python F—HIWHEDRRT 4 ¥ 7 %ZF5E W77 4 v 7T, USENET ##I3% <
DFE. TORY 2a—LIER D N TEET,

FLWY 7 b 2701 =22 4RV FOEHEHNE comp.lang.python.announce TR SN EFT, ZHik
—HIZ 5 RRAT 4 Y IRBEEZZIIZ2RII 74 v 7OFHEHEA =Y V7Y X MTF, the python-announce
mailing list 2» HF|HFEET T,

ZOMDA =Y YT VRAPMR =2 =R TN —=TWZOWVWTOFLWERIE https://www.python.org/
community /lists/ 12 D £ 7,
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https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://mail.python.org/mailman/listinfo/python-announce-list
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/ THHE N, RSS =2 —RA7 4 — FHBRHTE T,

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?

NI DGRy FOFFNTIE, https://bugs.python.org/ 2» & Roundup installation ZF[FH L TL 72X 0,

NTHEIZE Roundup 7 A7 ¥ FBBETT (IH 60 6l# T 2HMZIETHL LD, £ I%
ER L7z 227 v I 7= MREE S ), LAEIANZ#EIZ SourceForge 2> TWAZ 2D 2745,
Roundup @ password reset procedure 25 Roundup D8RV — REEIG T2 Z e B TEF T,

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

1.1.13 Python ICDWTHITENESZ@AHISRBTETEIH ?

Python IZB83 2 5 7-DEHEZLFIHT2D05—FTL x5,
Python 1ICBH3$ 2 —BMH DL HIT L THH L, 1991 FIZEINTVE 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 O&IEH D £TH ?

FW, K EADD, ZOEFATEHREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks IZ® D £3,

¥/ A 74 VFJET "Python” THZE L. Monty Python % 7 4 V X TRA L THVWWTT (¥
¥, "Python” & ” §EB” THERL T ZE W),

1.1.15 www.python.org IIHRDEICHZIDTIH ?

Python 7Rz 7 b DA > 7 ZFMHAFIZH D, Python £ V7 7R V77 F v F— AL o TEHIAT
WET, FfllE 255,

1.1. —fRER 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
http://infra.psf.io
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1.1.16 %At Python E WS HFHRDTIH?

Python DBIFEDE E - 72tH, Guido van Rossum & 1970 FRUICHHE - 72 BBC 2 X7 1 > U —X "Monty
Python’s Flying Circus” OBARZHFATVWE L7z, Van Rossum &, T, 2=—2T, PLIATV7
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?

ETHRELTOVET, 1991 FFLURH LVWREY V—REB X Z 6 225 18 » ABICHIA TV T, ZOR—
ADEZES TS, N—=Y 23> 3.9 DRFETIX, Python 312 » HIT—EDR—ATRAT vy == 2D
VY —2%fToTWET (PEP 602),

BFEDIHAN—Y 2 > D "bugfix” VY —RZRFAT2DT, BHFEV YV —ROREBIRL A ELTHEE
T NTT 4w 7 AV Y —RBE N=YarESD 3 HFHOHERIZ X o TR (Bl 3.5.3, 3.6.2), KEMND
JeDICEHINTVET, N7 4 v 72N ) —RZEHHAOMENDBEZINEEN., —HDONT T 4 v
AV =W THLA Y X =7 2 —ADMR=NZ Z e PRI TVWEDTT,

BT DEERY V — ZXHEIZ ‘Python download page ¢ ICHD £FJ, Python [ZIF 2.x & 3.x £ W5,
HRICHIETIEER 2 DON—=2 3B HDFT, #HEON—-—2 3V 3.x T, TNRLKFAINTWVWSS
1TZVDIFLALTHR—FINTVET, 2x BERAL LTLELFATNTLEITDA ‘bS5 TNUALIFX
OTFVRAENERA

1.2.2 < B5VDAD Python ZFE->TVWETH?

FiER NBEFARZ DI L VTTH, BZELLIMEAADDLZ—F =2 WBTL x5,

Python ZHHIZX Y > v — RAJRER DT, 7t LEDI KL, ZHOV A b2 SFHTE, £< D Linux 74 &
F—a YERENTVWEDT, XY ru— Fifiitr o 2RORNEZH 2 Z LI ETEFE A,

comp.lang.python =2 —ZX 7L —F3 e THIEFHTTH, $XTOD Python T —H =243 2 DIFTId7%
L HATHLEVWADVET,
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https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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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://www.python.org/dev/peps/ ZZH LT & W, PEP &
Python (2425 & NIHHEREIC DWW TE LN /G THE T, BB ke & 2Rt S Twx§, "Python
X.Y Release Schedule” (X.Y X E7ZV V—AINTWRWAN=I a V) 2L TLEIW,

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/
http://www.list.org
http://www.zope.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/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
b, EESArE §5 BB TIERICEL Iurs30 77y 7 M2BINTES X5k D 5, BEEE
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 —
Vb FELFELEHHZET 2 DIZVIHET,

Python DA Y X525 4 T4 VR TVRIZE->T, 70l I0 7% LN, SiEMELERTsIen
TEFET, JlOoOT 4 Y RFUTTaTI7LDY —RIZA>TWARL, V4 Y FUTA Y& T ) XEPEFHIE-F
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__"',
'__dimul__', '__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
7 4 —24 IDE T3, PythonWin (& Windows EH® IDE T3, Emacs I2i&, T—Hic o TH#ER I L
12, FIES LW Python E—FBHDFET, INOTRTOTuT I IVIBENIS, VRTINS
AM =P YTV, AT AV ITHDAVRG I T A TA VR TVENDT VL ADPMER EF, the
Python wiki 2% Python #fifREREDO—HZSMML T I W,

Python OHEEIWCBIF 2 FHICOVWTOHEGRI L2V S, the edu-sig mailing list IZZMMT % & L WT
Lx9,
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https://wiki.python.org/moin/PythonEditors
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
W Z2BEET,

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/idle 2» 5FIHAIRE) THH. 757 4 ANIBRT Ny T2 EZATVE T,

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 ¢ 7m =7 bD—EB, H 5 Wik ‘ActivePython ¢ T4 AV P a—Ya vD—
e U CHHATRET S,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
“trepan3k ¢__ 1 gdb 74 ZRT NNy HTT,
“Visual Studio Code ¢ W@EN—Ya VEHY 7 b —HIZkholzT Ny 7Y — 1 %A 7- IDE T
FXEDTT 7 4 HVF Ny FftE Python IDE 3H D 3, #Hlxi3:
e Wing IDE
o Komodo IDE

e PyCharm


http://eric-ide.python-projects.org/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTDOERCHNBIRICRIIDY—IILIFHDEITH?

=4
‘Pylint ¢ ¥ ‘Pyflakes ¢ &, N ORMARRIHL OHANLRF = v 7 2ITVET,

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
WEEDHZEZLDY—ARBHHET,

One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts
Python byte code to C arrays; with a C compiler you can embed all your modules into a new program,

which is then linked with the standard Python modules.

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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http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
http://www.pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
http://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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£
[=]

22 37

[l
aih

2.2.1 LEZTHICENH 3 DIZ UnboundLocalError NEZDTETH ?

HrdENTWa— R, BEROARED & Z0ITRAXEMZ % & \WHEHE% L7256 UnboundLocalError
PHIDIWEZEL 2D LNER A,

Zha—K:

>>> x = 10

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

>>> bar()

10

BEE T, Zoa— R

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

x += 1

1% UnboundLocalError 1272 ) £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

IR, HBERA-TOPTEBIIRAZITI L &, ZOZEBEZDORa -l Ttr =AMk, Ao
2 aA—=FIZHBFECHFOERER T2 HTT, foo DERBEDID x KHLWMEZRALTWSZDT, a3
423N —HINVERHTH 2 TR ET, TOME. 8D print (x) WL TVWRVE —H LA
BreRRLEO e LTHRIEZ I - RD E3,

FoflTid, 28—V ThHhELrEETE2ILTHDODRI—TF 7 7EATEET:

>>> x = 10

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

ce x +=1

>>> foobar()

10

ZOMRMZESIE (REMCEETWE 2 722 4 Y AR Y ZAEROHI L 135E > C) HirizidFR Mo 2
A—TFOEBDEEEZ LI L LTWEDE, EWS I ZHSEZDITHETT:

>>> print(x)
11

22. a7 11

=11}
jala]
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FRED Z %, 2 A M &N/ A3 —7"T nonlocal THEZMES 2 THTEET:

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

2.2.2 Python ®O—A)IL 7 O—NILEBDIL—ILIZEITITH ?

Python T, BB TSRS N2 T OEBIIRERINC 70— e 72D 5, BBOARARD & ZHTED
ZRBUWRAEN RS, ZREARNICZ 2 —NLTHEEEFENRVED, o -1 THdAaREHh
£75,

BEH ko bELTLEID, PLEBZREMETEET, —H Tl RAINTZEEUT global ZEHKT
52T, BRIUVRWEWERZITE S, A Tld. Z7a— L2 BROEIC global DIERINTLE S
¢, global Zffio TEDDITK-oTLEVET, B M VEHBPA VY R—-FENEEY 2 - LONEES
32070 — " VESZ LATIERORVDTT, ZOEMSIIEWERZRET 2729 global H
SOEMX LD BEKTT,

223 LT OHTELBBETERINLSLAAN. BILEZEITDIFHEETIN?

for V=T %o T, PLFORLZZLX%ER (B L BMHELZEY) T LET. HIZIL:

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

squares.append (lambda: x**2)

INT xxx2 ZFE T2 5 DOTLAXDY R IBELNET, TNOEZMUH LI &, ZRFH 0. 1, 4,
9, 16 BRT LTI Z S LNERA, LELERICRoTASZE, &£T 16 BiE->TL A2DZHIZT BT
L&>:

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

T x BT LRI o TOO—ANVEHTRBRAMIDR - T TERSINTNT, 7 LAXPERSI N
CETRHRAMUHINI L BT 72 RAEINE72DIRID ET, L—TPEbo IR TIE x 14 THD,
MoT, 2 TOMBUI 4x%2 DF D 16 BIRLET, DI x DEEEZTAD L THAETE, 74K
DENEN Y DESICEDZDPEETXET:
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>>> x =8
>>> squares[2] O
64

INEET B 72012F, 70— LD x DEIKFELRWEZDIZ, TLAXICE > ThOR—hVERIZEZ R
FT20ENHH FT:

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

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

2T n=x FH LWV I LARICL o TOR—HNVEH n ZER L. 7 LXPERIND L XIEAEINZD
T, V—TDZORHRTD x LFAUCEZF->TVWETS, ZHUi. 1 2HOI AKX Tld n OfEi 01272 b, 2
DHTIE 1. 3 OHTWE 2 IRk, tR2ZZ2EKRLET, Mo T, ZNZND T AKXIFSRIELWEE
BT &2z EL:

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

COFNEZZ AXITRARS DTIRZ L BEOBBICHEHIN S ZITEFEEL T EE W,

224 JO-NINEREZED a—I)LEATHEETBRICIZES LTESVWWTIH?

—oD7ur I LADEY 2 —NVETHEREZLE T 2 EELZGEE. FlREY 2= (LIXLIE config % cfg
N DG) REDZ I LT, HICREEY 2 —LET7 SV 75— aYOFTRTODEY 2 —MIA Y KR—FL
TLEEENV, ZOEY 2a—ME e — U RAFTE LTEZE T, ZRZENDED 2 =N D/Z—DD 4 VR
RUADHBDT, BEEY 2—NFT7 T2 MIWHT 200 REIEEDERICKBENET, FlZI:

config.py:

x =0 # Default wvalue of the 'z' configuration setting

mod.py:

import config

config.x = 1

main.py:

import config
import mod

print(config.x)

BB, FAUCEH?S, TV a—AE2{fHI52 05221 VTN MY THAL R -V RFEETLE 2 OHEE
THHhHFET,

22, 07 S 13
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2.2.5 EYa—I)LT import ZESED IRANTS U714 A1 FATITH?

—&MNZ from modulename import * o TIXWIFEHA, ZDOLIWCT A UV R—XDAFIZEMIX
BHRE, linter WRERDOUHTZFRERT 2 eAWLCARD 5,

EY 2 —ET7 7 A NVDEHTA VR—-— P LT EEV, ZHIZE>Ta— KPR EL T E3MDEY 2 —LH
BHEEICR D, EY 2 — VAP RAA—=TIZEENIDE I DICEKDLBELZD ET, [TIT—D2DA Y KR—=1MZT 3
LBV 2a—lDA YER— bOBMEHIRBPEZICHED £, [TICEBODA ¥ R— MTT % & HEHEOEEL
P BEAET,

RDFIRTEY 2— V%A Y R—- T 205, BWEHIZZD £5:
1. f8#ES5 4 75U EY 2 —)L - ffi] sys, os. getopt. re

2. Y= RKRX=T 4 DF4 77 VEY2—)b (Python O site-packages 74 L 27 hVIZHBHD) - ffi
mx.DateTime, ZODB, PIL.Image. 7% ¥

3. HEICHR¥LZEY 2 —

TBRSIBOMEZ BT 272012, A YR 2B JABT IR ERZHHD T35, Gordon
McMillan & X 4UZ:

TEERSIRIIM /5 DE Y 2 — L2 "import <module>" FERD A ¥R — b+ 2o TWIUIKILRTT,
TOHDEY 2= ADBRHIDEY 2 — A0 54 2R L X5 & LT ("from module import name”),
ZDAYHR=ED by TLRAVEH 2 LEEATY, RUIDEY 2 — AR ZOHDEY 2 — V%A VK-
FFBDIICLL T, BAIDEY 2 = VOARIDFIHRIEEIZIR o TWRWHA ST,

ZDRMTIE, ZOHDEY 2 — B —20HBDOPTOAFOLNTVWE RS, 204 VR— MFEHEIC
BBOFIBEE T, A VR=IDREEN & BOOEY 2 —V@ZIHHEESETLTWT, Z2HDE
Ca—NMIAHTDA v E—FETEET,

TI9 M7 4 —bMKEFDES 2 —NBHELZINE, A VR=— b2 by TL_ALDOHNCE DT Z & DHET
T, ZOBE., 77 ANVOEETIEIRTODEY 2—A2A VE—FFTRILIZTERVRS LAERA.
ZOGBER, METE2 779 b 74— ARCEDEEI—FTIELWVWEY 2 —LEBA VER—FTEI L BERL
EL\‘/GTO

TRIRSIROMEEZ BT 72D Y 2 — VO 2R Z RS Lz Lizwik s, BHiZA v R— b 2B
EROPREDA—=ANBZAA—=TIHELTLEI WV, ZOFEEZLOA Y R=1t37a 75 50580k 5
WHEITSNEZDIRIEL RS TE VW ZRICHENT T, HI2BBMOFTOAREY 2 —ADfEDLNLE D45,
AR Z2ZOBEBOPICETIEEZEZTHVWVTL LI, BB, Y2 -1 2iAAURADEIZE
V2= L OYEUL ORI D7 D@2 D Z F3H, HEEHICEY 2 -V 2HAAL DI HE RIEL, &
ERROBE DR M THEAET, T2 —NERRA—=TLOHANTEIZ, ZOEI 2—EBZ 5L
sys.modules 22H5HMHTESTL & 5,
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22.6 BEATO TV FEATT 72 MEDXHBESINZDTIH?

COEDANTRELLET R FRIMANEET, ZOBMEEZTATIZI W

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

DT Z ORI ZM-UH L7z, mydict WIE—2DE#EDH D $9, _HHEHIZIE, foo() BETSINI L E
12 mydict ICIZFIDO»H—DDEEE T TIZF> TWVWBEDT, mydict KIEZDDERENHD 3,

BB OO LICE o T, 740 FOMHEIIHT2H L VAT =7 bofEoN D7 PRLMAB T, E
BZ5%DFEA, 774N MAR, BBPERINLLZRZ-ELTEREINET, ZOflOFED LS
2. EDATY 27 PEEINL &, ZORDOBMOMOH LIZEBEROA 7Y =227 v 2BRLE T,

EFROFRIZ, B XFH), XN, None R¥, A I a—XINRFI T2 Vo> b EBEINEMENH
DFERBA. HE. VAN, VI59A4 VAR VARBREDI 2a—RINARFA TS 27 MIBEOD £ T,

COMWENS, I2a—XTNARATI 7 M eF 7L MEE LTEDRW IO S I U FFEINVNTT,
Kb DIz, None %7 7 /L MEIZEW, ZD8F X Z)3 None TH BHHT/ET. BBONETH LW X/
FH/ZOMEDL B EIICLTLZEW, flZE Z53FH»TIT:

def foo(mydict={}):

Kb biz:

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

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

COWEMNENR I DD ET, KO0 25 EZITIEBDH % & 2 1cfibh 2 —MRIRETEIZ. B
DPIESHEINE ZEIRRRIAXEFEROEEF vy v > 2 L, BURIUEIEREN L F vy v > a S flir
BTEWSHDTT, TN "memoizing” XN, ZD LI 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

773N MEORDDIT, HEZEL 70— IVEHBHZA RS, ZARHADOMETT,
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227 AT aVINTA=RRF—TD— RN AXA—2%ZFEHHD SEABNETICIZES LT
S5LWVW\TIH?

B D T X =& ) 2 MZEIEE * & *x 35ET (specifier) TEDTLZE W, £ THUE METIEE X
T LT, F—U—F5eHEL L TELNET, AT, MOBBEHOHTEZIZ + & +* 2o T
ZhoogzEE%T:

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

g(x, *args, **kwargs)

2.2.8 E3|HRFIBRDEWVZIETTH?

REIE (parameter) \ZBIEERICRN ZLATTERIN D DI L. E5IE (argument) 1ZBIBUE IO H T &
CFHBRICHETEDO Z 2 TF, IRGIBUIBEBDIZ IS 2 L DHR 25 IO ER L ET, Hl2X. UT
DX RBABERN D2 LT:

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

pass

foo. bar. kwargs \¥ func ODIRGHLTT, —/5. func ZFFHT & 12, BIZI:

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

42, 314, somevar £ WO HEIZEF T,

229 Gt list 'y ZEETRL list 'x’ BEEINBZDTIH?

ROESIma—REEN-LET:

>>> x = []
>>>y =X

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

[10]

>>> x

[10]

5L Ty NOBEZDEMD x DEELTLED OHIEMICES b LOLEEA,
CDXIBRKERICEDZ 2O0ERNEH D £ 7

1) 2R3, BiZA 7927 22257 00HHNICREERA. y = x T2 VRO
E—ZED FEA - 2RI x BT 2D LRILAT7Y =7 V2RI LVER y 2/ED 7,
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SFED, BEDB—DODATV s b (ZOBEV AL EYITHoT, x & y DRASZRESHL
TWBDTI,

2) VA MZ mutable T, NEZZBHKZ, W5 I TT,

append() FEUHL O, I 2a—&X 7047227 FORNEN [1 25 [10] KEDD £F, ZRBFETCA 7
Pzl bEZBLTWADT, Y5504 TH> THEEINZME [10] K7 7R LET,

RbHDIZxIZAI2—XTNLERAT B LE:

>>> 5 # ints are tmmutable

>>> bie

>>>

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

H oMK < M
1]

>>>

>>>y

COHBEZHDED x £y I3F oL FAUTREDD FEAR, THUIERD immutable 72225 T, x = x +
1 3EBD 5 OHEHZZELTVW20OTED Y A RbDITHLWATY =7+ (B 6) 2FoT x 1Tk
ALTVET (0%D x 2RI 2F 7927 M 2ZEDDET ), ZORADETENLBIE 220047V =
b (BBD 6 L B) BFRoTVWT, 2 200ZIZNLAZRLTVET x ZVWER 6 2SR LTVET
Bylds ZBMLIEEXTY),

HBHHEE (722 21X y.append(10), y.sort ) 347V 2 7/ b2 EHFT 52—/ T, AR LIIEEE (7t
ZI¥y =y + [10], sorted(y)) BH L WA T =2 F2/ED £9, Python TIE—M&IZ (£ L THES A
T7VDETDT —RAT), TODXI7% 200X FOHEBICEODLIREZET 572012, ATV =2 b
HEETHRAY v Flid None #IRLET, TIDHLDLDHREIKR-Ty OEHOWMIEZZT 22060 T
y.sort () EEFVLBEEIHRFICT 2DIE None TL x 9026, HR7OT 17T LIHHEIZEWHIK 2 =
T—ZEITTLL I,

L2 LARXS, AUREPBEZ L ICRRIZRIZ BV L TH2HEOEEL L —2H D £5: RERAWHE
TF, PlAE 4= BUVRMNZEHELETH, XTAPERIELETHLERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) EFUEMKT, LT a_list ZZH L ¥ 32 some_tuple += (1, 2, 3)
¢ some_int += 1 FHLWVWATI =7 FRED ET),

BWZ 3 L

o Ia—XTNKFATI = b (list, dict, set, F) 2o TV EHEA. A BIEZONEREET 2 H
ZEOEEEMHS e R, ZHESBLTWARLTOERIIZOE(LERZ 225 TL & 9,

e A3 a—RTNEBATI =T b (str, int, tuple, F) 2o TWVWEHAE, ZHEZRLTVWEL2TO
ZHBEFECEZSELTVWATL 2925, o TWAHEEH LWMHEICEHRT 2HEIZVWOTHH LA
T NERLUET,

2ODZEHDFCA TS =27 FEZBRLUTWE0E I 0HID T Ud, is HEFRHAAABE id () 23#
ZET,

N
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N
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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 new objects
return a, b # return new values

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

>>> funcl(x, y)

('new-value', 100)

ZHE W TW—FER IET T,

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

I2a—RITNIGE (A VT V—RIZEHEARER) A7V 27 P 2ETILITEoT

>>> def func2(a):

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

all]l = al1] + 1 # changes a shared object

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

['new-value', 100]

BHXNZHEHICETZLIZX-T:

>>> def func3(args):
args['a']l = '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 AERFENT A 2tk o T

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

>>> def func4(args):

ROR—D12Hi <)

18
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(FiDR— 25 D %)

args.a = 'new-value' # args i1s 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 A3EBIED - ICENTL £ D,

ORI, MHORBEED R TAEET L TT,
2.2.11 Python TEREHIILDLSIZDLDETH ?
ZODAERDDET: AR NIRRT EFSHEE, MOHLUAJEEA 7Y =7 M 2S5 FIETT, Hi

ZI13. axx+b DEZEHET 3 £ (x) B ZIRT linear(a,b) ZEZEL-VWELET, XA XN a—F
25 e

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

return result

T/, BUHLAREA 7P 27 b 2#S &

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EHE5DHAETH,

taxes = linear (0.3, 2)

Y3, taxes(10e6) == 0.3 * 10e6 + 2 L RBZ X I BRMUHLAEA 7Y =7 F 2B LNET,

O LATREA 72 = 7 b 25 GiRIE. P ULEL LD, DFPIa—-FRRALZ EVWHFEAMBHD £9,
T, MEZM > THFOHLAJREA 7Y = 7 VAL T B2 AT 22 dTEET:

class exponential(linear):
# __init__ 4nherited
def __call__(self, x):

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

FT7T 27 NIV DD XY v RIZIKER A St TEET:

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?

—fRANIZ, EE#IE copy.copy () X copy.deepcopy() ZiAL TLZE WV, A TH AL —TE 3 LIIRD ¥
AD, T2 TWIETEET,

bo LfiICaAY—TE24 7Y 22 FdBD T, FEICIE copyO) XY v FHHD £F:

newdict = olddict.copy()

ST VRAFATA T TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBEREDELSICRDIFTETN?

I—HF—EFE I TADA VAR VA x T dir(x) 3A VARV ABHRE ZDT 5 ATERINZAY v B
BEEREDEATOTNLT 7Ry MEYZ FERLE T,

22.14 O—-FREDESICATZ I bDREIZROITBDTIN?

LT, 7927 MEIABIAREERZRVWOT, RO 23 TEsRA, AEMIE, KAV
OHEICHHTEZRMET 222 TY, def & class XHEIUTTH, ZOEFREZa—FTILTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(KDR=I1ZHi)
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(FiDR— 25 D %)

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

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

BELL, TOZ5RIZELELHDFET, D7 IREFODLENCHE SN T, 4RI B #@ L THEH X
NFTH, ZRNTHII7AA DA VARV AL LTHEZINDZDTT, Lo L, WhOHLAETFE UEICHE
ENTWBUUE, ZOA VY REYZDHHFIH a2 b PRDEZEIEXTERVDTT,

LT, a— R > THEHED T&HiEHI>TWS ] BIZEETREDIH IHA, DREPHLI L NENE
I—REZEVNTVEDTRVEED, FHEZEZ APV LARVWEWS 225 TL &9,

comp.lang.python T, Fredrik Lundh 13 ZOMEOZEZ & LTEES LWIRZAEZ LTI NE L=

LRV EH 2 0 L ALHIETS: 20 (17922 1) BRBZ O/ EE 5 2 LHiT
VL, ZTNBREMETRD D THA ~ ZOMHBT L FHER TS pEAISME—D AR, T
TOBEA (BHTZEH) 12 OM (47922 1) B LTV 20 EML 22T,

"""" ZL T, Z0HMARILOARTTHISN TV D, 2 A HEDr 072D LT ELRNTL R
AR

2.2.15 AR ERFIIBEBRAINZDOTITH?

&> <l Python TREETTREID EHA, 2Dy aVEEFEZTLEIL:

>>> "a" 4in "b”, ngn

(False, 'a')

7 =FHEEFTRZL, ROTBEF 20T, EORBROKXEFA U X5 ICFHlix L £3:

(nan in ”b”), ||a||

ZOTWEHY FEA:

nau i11 (”b”, nau)

MO EXFREET (=, += £Y) BALTT, TALBEOEBTTIEH D AN, RAZOML L0
FV3IXTT,

21

N
N
L
N
[l
B




Python Frequently Asked Questions, 'J1)—2X 3.9.24

22.16 C 0 "7 ZIHERFELFBBRDLOREHD EITH?

B, HOFF, MXUILTD XS24 b %5

[on_true] if [expression] else [on_false]

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

OB A XN 2.5 LETON—Y a VI LT, wBlEETEH 72204 T4 A 208 —RET L=

[expression] and [on_true] or [on_false]

L2L. TDA T4 FLEEZETEDD EFXA, on_true DT —IUEPIABTH 2 L ZICEEST-EREEZ S
ZeRHHET, TITHhSH, WOTH ... if ... else ... BRE{HZIZ53 PRV TT,

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

EWVe Z5W0VS B DIEF VTV, lambda OHIC lambda 3% A F ¥R TWE T, Ulf Bartelt 12Xk 2 FD 3o
Ol BT 7Z& W\

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 Fibonacct 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+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=8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,8x=8x,F=lambda xc,yc,x,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
NN-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / | columns on screen

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

# e range on T azis

FnFiEERALBRVTHR
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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 MEIROEIWCHRDET

>>> 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,
L7205 T, divmod() ZF—U— R5|[EHF->THUOHT eI -1k FT

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

TypeError: divmod() takes no keyword arguments

2.3 e XF7F)
2.3.1 +REBCN\ERZIBETBICIFES LIESVWWTTH?

JNERZIEE T 2123, JUERTOEDIRIHIC 0 & 707 (IMNFERBRT) ZMATLEE WV, 2L 2
ZH ") WERT O 7107 (HHETD78”) ZRAAT 51TiE. T o T3 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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2.3.2 BE -22 // 10 & -3 ZERTDTITH?

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

i=@G/ P *j+E%JI

BREREIIRZRT Z2 R DET, CItd Co—EBMrHoT, i % jA i LRAULFEEE>ELSIC 1
/] §EADTOET,

i% 3 jARAOKRCIIFERICKEZLACHEVERA, § BERS, 2L SIAMVET, ZOFEEETANT
DLE 1 % jIE>= 0 ERDZIFHPERTT, Katds 10 FiEiEL T3, 2D 200 RERERNEMRETL £ 5
o -190 % 12 == 2 ¥ R ZDWEFITT, -190 % 12 == -10 FEA[ E PR VAT TT,

2.3.3 How do | get int literal attribute instead of SyntaxError?

Trying to lookup an int literal attribute in the normal manner gives a syntax error because the period

is seen as a decimal point:

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

SyntaxError: invalid decimal literal

The solution is to separate the literal from the period with either a space or parentheses.

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

<class 'int'>

2.3.4 XFHERICEBRITBICIIES LIEESLWTTH ?

BRONCEWLT 212013, HARAAD int() Blav X+ 57 2B FoTLEE W, FlziE, int('144') == 144
TY, [AKIC, float ) FFEVNBGRICEBL £ 5, HilZI1X, float('144') == 144.0 TJ,

T7ANDPTIE Zh6R@3BEHERE LTHRT 2D T, int('0144') == 144 I HZL £ 5 H
int ('0x144') ¥ ValueError Z % L ¥ 9, int(string, base) 34 7> a v DEG|HE L o TE
FOLOREBIZLEF, DD int( '0x144', 16) == 324 TY, EEH 0 tfES LG E. ZoE
Python OFRMEIZ X o TR N E T, LB 00 72 6 /GERT, '0x’ BoTREREZRLE T,

TGN BUCERT 272 0F DT eval ) ZHORVTLIZE W, eval) IFHITEVWTT L, ¥ a2
T4 LDV RZBHD FF, ROOLNRVEIWEAZHD & 572 Python DX ZEZ 5 &5 25 AHW250 b H
FRA, BIZIE, BR72DF—LT7 4L 27 Y %RHEETS __import__('os').system("rm -rf $HOME")
EEZSTEADPVELBHNEY 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 VOB Z "144 bW S XFHNCER L 2wz b, MARAADa Yy 257 % 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('u', s)
>>> print(a)

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

>>> print(a)

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

'yello, world'

2.3. BXF5! 25
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2.3.7 AV Y FZERRDICXFHZES ICRES LIS VWWTTH ?

BeAaZeT 2 =9 2hHY X7,

o —HEVWVDIL, XFFNEBEBICHEXEIHEEFS LTI, 20T 7=y 7 D—FDHFIE. XF
FIDEBDOELRTE R CRBRERZ NI 2 TT, ZOHIEER case EE LI 2l —FT3720D—FDT
7= 7 THbHHFET:

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

o HAAABEBD getattr() &S5 ik

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 T ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O
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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\r\nu)

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

'line 1 '

SR —EIC T2 T F A P 2 AT WRHCOAEDN S DT, S.rstrip() ZZDHETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() EEFELZHDIFHDEITH?

FDEOHbDIDHH EHA,

R AT T, 2L DEAR—BEHELAFIERE, XFINA TP 227 bD split() XV v RTITEZEAY
FTRYISNZHEEIHT. TERO TS % int () % float () THUEICEW LT 5 Z 2 TF, split() K
34T avd sep” BEDDH Y, TICEAXFUNDORYID 2o Tnd & IEF TS,

b o LM AT E L7z s, C D sscanf() XD BIEHRKRHOAFBERTT L, ZOLHIZFENT
WET,

2.3.10 ’'UnicodeDecodeError’ ¥° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZR L TR W,

2.4 148
241 JOJSLDETEXI, E5LISFESBDETH?

ZhUE, —RINCHE UORIET T, £, BICEDIIICEATBLWTHLWI 2 Z ZIEITES:
o EREDMEMIX Python EEIC X o TEDD 3, 2D FAQ Tld CPython WERZYTET,

o MABFNIARL =T 4 VIV RATLZE>TEDD ZE T, FRT, /O R~ F AL vy FICBALTIE
@%TTO

o HWIZ, a—FOREILZIGED S I 707 I L5DKy ARy P 2RO ZRNETT (profile
Ta—nEZRLTIEZIWV),

o NVYFIX—IRZY T+ 2EL LT, WEEHOMREZRAIBEDIELET (tineit £V a— L%
BIELTLEXW),

2.4, 148 27
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o VB ANFELICENZY Z Ly Y a YOUREEEEDRIC, (2=y T X MR EOMOEIET)
T—FAINLy D% EFR e BmHRLEI,

LI3E-5TH, Python a— FZ2EHELT 2KIEEB L EADD T, 2T TR WMERERO LI Y
DELSETORVEDD 2Ly, —fRAVZTTEZRLET:

o O— FRICHIPWREILORRIEZIZOE IS5 T5EDd. 74TV XazmEmd b (Fi3EmER 7L
TYVRXLIZER) T2IEIH, RELFRE2EL DD %7,

o JEYIR T — ZRHEERE - T L 72&E W, bltin-types % collections ZFHNTL 72X W,

o MIDETE21ODRAREZIEES A TIVICHZIRL, B TEALLMRARIDDZELDIES
B, (X2 IEFERERAD) BELHENTT, ZADHAAARRLD 2 MOIIRADO K512 C T
ErNTDORLBRBELTT, xR V—FT 5% &7F list.sort() HARAAXY v Fh
sorted () BIEUZ - T X W (E72. HREEBICEERZBNZ. sortinghowto ZZHE L TL72& W),

o MIHILIX, EEIDIZLABT, A VX TVRXRDEEEHEPTIEICRDF T, ZOEED XA, Kah
ZEEOBEIDERICKRZ 2, 70l anEBL RoTLEVET, BELRIMRL. R v
Ay FOBTHNS D (ZHEFHAIC XHEL LET) B SRETT,

pure Python ([CT& ZRFUGE LR 5, BIEL DOV —A23H D £, HlXIX. Cython *_ &, Python
dA—RFOHLIFNMERLIERRE CIERICANTILL, BODTSY F 73 —LTEXE T, Cython I&. 3
NI (CEBORT/T—ay) ZFAL. O-FOBREABISES LET, C 7OV JICH
EHH 385, BOT ref-‘write a C extension module <extending-indexr> Z ¥ b TEE T,

BE.

RT =< VR tips ¢ Do TWVWB wiki DR—T,

24.2 ZLDOXNFINERETBDICROIENBHEIFTIN?
str XU bytes 7 7Yz 2 MIA T 2 —ZTARDT, L OXFHIOMEFEE T LIH LLAT Y =
7 P ERERL, BEPEOTT, —RINC, 2EOETHRO 22 MICFHORI O ZRICHHIL X7,

ZLDstr ATV M ERBET 0BT IDOAL T4 A 4lE. TRTEZY R MIEELTHSHEKRRIC
str.join() ZMUMHT I L TY:

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

result = ''.join(chunks)

(fthopF & W7 4 7 4 F 213, i0.Stringl0 25 Z & TY)

Z<D bytes A7V =27 b RBETI2DIIETITODA T 4 4 LIE. bytearray A7V =7 bE A VT L —
AfbE (+= HETF) THRT 22T
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result = bytearray()
for b in my_bytes_objects:
result += b

25 =45V (RTI/UZE)
25.1 27). YA MEDEBIFLEDELIICTEIDTIH?
Blay 277X tuple(seq) ETRTOY—r YR (EREITE, TRTOA 75 7)) ZFECEZH, [FUIE

FDORIVTESL £5,

il 21X, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') X ('a', 'b', '¢c") 252 %73, 5l
BBXTNIZG, ab—2EbF W5 OA T2 bV EDBDEIBRTDT, 247 =7 v2BIcx I
RS> TWAPEEIRTRVDORS, tuple() RMEROHBFEHETT,

Bay 257 & list(seq) BITRTOI—Tr Y RABHE0VEA 77 7VERLER, FUIEFDOY R ME
iU F3, Bl 1ist((1, 2, 3)) 1k [1, 2, 3] #5 %, list('abc') X ['a', 'b', 'c'] 52 %
To IV R M5, seql:] rEKRICaAVY—%ED £7,

25.2 BEORZAFIIETIN?

Python O —7 ¥ RIZEQOHE ADTA VT I/ AEINE T, EOBTIE, 0 BRIUIDA T Z A, 1252
BHOA VT2 2, LRBFAETT, BDA VT Z7 AT, -1 BDREDA VT2 2, -2 BREIS 2 FEHD
4772, LURBREMTY, seql-n] & seqllen(seq)-n] X[EULZEEZTLEEW,

DA VTR b ENZIeAHD £5, HIRE S[:-1] BXFINDOHREMND TR TOX T2 LT
DT, XFHNDREDOBEATZMDBRL & ZIHEHTT,

253 =T UVRZHEIEICATL—FTBICIFES LI VLWWTIH?

HHAA RSB reversed() BfHo T &\,

for x in reversed(sequence):

# do something with = ...

ZHITEDY =T Y REWVWLADTIE L, HIHOFHFLWVWa—2E-oTA 7L — FXHZET,

25. S—=HYR(ZFI/UAR) 29
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25.4 URFHSEFZBDRICIZES LEIN?

Python Cookbook DEWVEGIZEZ K DAENDH 2 DTSR L TLZE W
https://code.activestate.com/recipes/52560/

VA MEMUOBRZTHEDLRVWDRS, Y= L7zETY X NORIIDPOLBREZEETTEIN, RO LS ICEEZH|
FRLTL 72X

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

else:

last = mylist[i]

VA PDOTRTOEZEPEADF—L LTHEZZ (0FD. TXNTOEED hashable) 725, BZ 5L ZDIF
S NT T

mylist = list(set(mylist))

YR RESICERT 3 ZICEGIZRD EIrNZD T, Az Y X MZEHZVOVD T,

255 UXAMHSEBDT AT LZWMORS AE

BEHRERE L RIS, HIBRGEAEZ T TIHRINCHEREIT Db —2D LTS, TITH. BRI /RN R KIET
AT 4 ABET BB THETY, 26561320 —> 3 TF,

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

(x for x in mylist if keep_condition)

[x for x in mylist if keep_condition]

VR MNELRELHBZS S RDEHETT,

2.5.6 Python TECHIZ(EBICIZESLETH?

VA M 2o TLZEW:

["thiS", 1, "iS", uann’ narrayu]

U R+ OREEHERIE C % Pascal DEFIEFLTE, KEREWIZ, Python DV R MIZLDRL 28D
FTP 2 b EEDBIE T,

The array module also provides methods for creating arrays of fixed types with compact representations,
but they are slower to index than lists. Also note that NumPy and other third party packages define

il 4l var ] - N
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Lisp AROEREV A b RBZ2D1C, ZINEF-Tary Rk rIal—bTEET

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

S2—RXTNBRBERDZRE, RINVTERBRSVRAMEMHEVWEL &5, lisp D car IZH72HDD
lisp_1list[0] T. cdr IZH77=2 b DA lisp_list[1] T, AYHEL LERETE 2 e ELANI I
LBEWTL XV, 720WTWw, 2 Python @V A &S X H BIEFITEBVTTH» S,

25.7 ZRTDIV A 2EBICIRES LETH?

COXIRCLTERTDEINEZEAS E LT LE 2RI eDHBTL & 5

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

IHEFRRLE BWEMERXZSICRAET:

>>> A

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

L LEZRAT 2 & ZDEPEBOGIMIHATLEVET:

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

R, * oV R FOBEEP VY —ERES T, BHET DA T2 "ANOSBREES TS5 TT,
D A3 WBFEX2DOFRALCIVAINOSHEZDY A MEED T, =0T EZEHIITNTOINCEH N
T, TNDPLEALKERTHL L FEITHRVWTL & D,

BITODOHEER, BIICEALZEZDVRAMNEZED, 2 oHLAMEo7 Y X P TERENOER LD
TWL Z¥2T9:

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

CHIRE2DEBZZVAN I D2ELVAMZERLET, VA MAEKRLDHZET:

w, h=2,3

A = [[None] #* w for i in range(h)]

HBWVE AT T — 2B RBE L TV R IRRZHHT 2 28 B TE X, ‘NumPy ¢ 2R ILHMSATY
£73,
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258 AT D=7V RICRXY Y REBERTBICIZES LETH?

YA MAERILEZFH>TLZE W0

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

2.5.9 BEMEIZSNZDIC a_tuple[i] += [item’] I3FINE XL T ZDTIH?
i, BERABEETIZ KA EETFZ. tWwoHEHEL, Python TORIZEA 7Y =7 e AEF TS =7
FDBEOWHHAEDZ > TEREZDTT,

ZOHFRI—IINC, AIEA TV 27 M RETASVOEZ I, BERABEETSEHINL L XI2HEHT
EXFIH. e LT list & += ZFVET,

RDOEIWZE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

Bl AL N FHEIZ S5 TT: 128 (1) 2EFA 7Y 22 b a_tuple[0] MR SN, FROA T =
b 2PERINF T, FTEHER 22X VOE 0 BRIRALI I L &I, Z5—BFKELET,
RERSIE, RINVOBERPAERTPIEIEZ SNV L ST,

DS REFEFDOIL, BERAXZ W E2WRD XIS 2 LTVWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R INVEAEZD T, HINEEAE L TWSDEZERIEORAER DT D TT,

RDEHITE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBFCIED 1o L EEEITH, boEBIAREILIE. T7—0DHo2 LTHELREBIEBALHNTY
5, EWOIHETT:

>>> a_tuple[0]

['foo', 'item']
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BREZNDERZZ20ZHANE72DI2E KD 2 HEFloTWARENDHD ET, (a) A7 MZ __iadd__
FiRR Y v FOREIN TV E5E. ILHRIA += BFEITINS L 2 ZANMTIH SN, £ DR DEDA
XTCfEbIET; (b) YA FTIE, __iadd__ i¥ extend ODMFUH L & EfliT, VAMZERLET, ZALRHE
BT, VXTI += X list.extend ® "HEFE” 22 E 272D TL =

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

(1]

ZAUIR b FEfT T

>>> result = a_list.__iadd__([1])
>>> a_list = result

a_list ML TWA TV 27 MIEH I, BEFHEINA TV 27 bADKRS Y XIEZHE a_list ITKA
ENFET, AL TV2DI, a_list BEFFEIETIHEL TWAERLA TS 227 FADRA ¥ 27ZDT, KA
RN D LT0RVWOTTR, RALEFRZEZTVET,

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__ EFHI L. VR NI (extend) SN F T D, result B a_tuple[0] 2BLICFEL TWwWa 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
ZO Ty — My WHETITFE2X MY v 72k o5TY—bLETF, Python TIX, 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,

>>> listl = ["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 5 RiFfATTH?

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()

>>> 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, K7D 7 v L TlX, isinstance() Z1—Y—EED T 7 RIEHHIRZXTIEH D FHA,
IR EHDTHAET 2 &2, B@YIRATY 27 MEAAZXA VX, FFEDOIRZEVE D k357 5
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ADAV Y REERTIHBDTHoT, TV DI SABFARTEFD I SAWGLTES LR T2
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
elif ...

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 e HIN L) O—DTF, &7
Szl b xBBHoOT, ZDAY Y FDIBEE—DODIRZFVWELEZZVWELEL XD, FILWVWI T ARE
BU, BZ7WXY Y RETEZHLLERLEL, MOITXRTOXY v FZ2 x ONMIGTEXY v FICRET 2
LW S RZENE T,

Python 70 27'J <IIffiBICREERETEE T, HlIE UTDIZ IR 77 40D K5 IKIRZ VD
LIRTDONFERLFICERT 27 7R ZRELET:

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)

Here the UpperOut class redefines the write() method to convert the argument string to uppercase
before calling the underlying self._outfile.write() method. All other methods are delegated to the
underlying self._outfile object. The delegation is accomplished via the __getattr__ method; consult

the language reference for more information about controlling attribute access.

BB, —~RINCEBEI M) v F 1R OPBE TS, BUIREINIRHEFAB IN 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 EEVSATERINIAV Y RE, EDIFRZA—N—-F1 RLIERETI S XD
SHEVHETICIRES LEITH?

HAIABD super ) B ZEME -T2 W

class Derived(Base):
def meth(self):
super (Derived, self).meth()

3.0 LHTDON=Y a Y TIHRARA VD Z R %EH T WS 5: class Derived(Base): ... D&KH5K T 5
AEFT. Base.meth(self, arguments...) & §4UI. Base ((7:!3 Base OEJES J ) TERI Lz
meth() XY v FEMUFHEET, T I T, Base.meth IZHMINTVARNVWAY v RRDT, self 518 %E
TRHENDHDET,

26.7 BEEVSADBFIZEZARPTVI—FZEICIFBESLEITN?

BIK 7 A% L4 ) 7R (alias) CRALTEVWTES, ZOTA VT RAZHMAT S 00rd LATEA,
55 TA VT RCRAT BEEZZEZ DT THAET, BRAIC, ZOFRIMEHT 2HES 5 228
FNGEU 2N Z, FIZIEEER 2 ) Y R Ko GES Ve 2R EICHENTT, fFi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):
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2.6.8 BRI SRAT—HRFENBEISAXY v FZEBICIBES LETH?

(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 CIIWEEZNZAERRER ED I T RAIZX > TEH—N=F4 FEINBWVIRD,
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!

UL, BHIX Y v FORIRERG D D o ElHZITIRE, BICEY 2 — VL ~VBEBZfES 2 2T

def getcount():
return C.count

BV 2B —DODI FTRAEERT D LI (HDWVIEY 7 AT BEICHEIE2 k512) a—F
PHERENT VRS, THTRERD U TE X T,
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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(O) { 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)

CNTRBICHEME ZE X T AN, EH LW TT,

EXNZEZ o358 2 s EHTE. flzl

def __init__(self, *args):

TARERERDABTRTDOXY v RERTHZET,

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

UL 7 v X — R A7 PO LE. 729 RADTSITA4AR— NRERE, = b 2w S B
POMBOWVWWHIETERLET, __spam D X5 RER (FEBHICZOME, REZHLDH-TH—DDT

X—=2aAT7HH5) DTRTOMHIFIE classname DD T ¥ X —2 a7 2 FXTHIFRLBIED 7 F X
e $HUE, _classname__spam D XS5 I F ETEMBZI SNFE T,

NI T IAR—PINTHEZ2ILEZRIAETZ2IDODTEDDITHA, THTHHLDZ—F D 7 class-
name__ spam” BIYICEE 7 7L RXATEEIT L, 779A4R—-MREBEI AT =227 bD __dict__ 25
RZ2FEF, 2D Python 70/ I bEIbLITIAR—- MeEBELEFEBI R EEZ VA
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26.11 V5 RIC _del__ XYY FZERLTVWBDTIN AT bzHIRLIL
SICHIENFE A

WS ODDREENDH D £5,

del I TLD __del O ZFEUHITLIEE FRA - ZHEFHEMICAH TS 27 FOSBHT > M E2ES
THDT, AUV IBERIZKR o722 &2 __del__ (O PHUHENET,

F— ZREENERY > 7 (FOZNEABEOSRERL, HOZAZABTOY R POV Y —RY) &
EVBE. ZTOBBAY Y MEIRLT 013D €A, Bk, Python DX 594 2L ekiT 27
LT ZLEFITLETH, F— ZHEADBRBILL B o TR HIDHR—Y AL 7 ARFEFINZ ETL
BRI D B LABVOT, __del__ () XYy FERHELRFHTERVEA I V7 THREHX
NampbLNEEA, CHEMELEHLEIS T2 L 2CRETT, IH5KEVILIE, A7V 27 b0
_del__O) AV v FOREFINBIEFIIEETT. ge.collect) R B L CIUEEMAIT 2 2 e A TEZ
T, A7V 27 MR LTEIRE N WX S RARM ISR RIGED BOEFT .

MERBBaAL 7 ZMBH B LIEVE, T 7V 22 MZ close() XV v REIRINTER L., Hivikbozow
DTHMUPHEZ XX TE2DEVNVIE TS, close) XYy FEMS 2, ¥ 747927 v EBHLT
WREHEZRDERTE S,  del () ZEEPOHIZNWTLEZEIWV - del O 1F close() ZMEUHT
TL &I L. close() BOERULATY =7 ML TEBEIFEFNTH VNI EDMRIESINATVETL & 9,

TBIRSIRZ BT 2D TR, weakref EY 2 — L% foT, ZWATV Y M EHERT IR ATI= I b E
R ZETT, HlZREY ) —fhEd, fle (BERS ) RBCHESREFSINETT,

®RIZ, __del__ () XV v FFIANEREXIBLBE, BEDX vy -0 sys.stderr KEXZFEN FE T,

2.6.12 EXSNTOVFRADINTDA VARV ZADI AR ZRFBICIFES LETH?

Python &7 7 2 (LA M V) DFNRTDA VARV A% ED VA, VIADAVAMNT T RIZE
NENDA VARV ZANDHBIMODV AN ZELE DL L TINRTDA YRRV AR ELELNE T,

2.6.13 Bt id) DFERIF—FTHRVELSICRXBDTIN?

FMHAABD 1d) F. AT =27 PPEFEL TV IHE—EBERIEPRIEIN T2 EMELRL 3,
CPython TlX, ZREATI =27 FDAEVTZ RLRRDT, 77727 bBXEYDLHIRINZRIC,
RIH L AEREINA TV 27 PEXEY ORI UHMICA BV HEBZHREATVLS Z e, LIXLISES
T3, ZOHRERDOHITRLEL & 5

>>> id(1000)
13901272
>>> id(2000)
13901272

2 ORI CEZFD id 13 id() DETORICELNTIC X FHIBREN B 2BE A T2 k3 d
DTT, id ZFRSWA T 27 "DRFFEE TR BFELI-WRS, 7Y 27 PADORHIOSREE-
TL &
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 LD is BEFTOR—MTX FHFENETH ?

is HETREA 727 FOR—MHE27AMLET, 7AF a is bk id(a) == id(b) L FRIETI,

F—MT 2 FORDIEELRFEFHE. A 7927 VEIBRZAEELHE—THD., a is a IXHIZ True Bk
WS e TY, A—M7rA MEE, FEltET A NI EETT, £ FiliEr X M EEZD, F—
7 2 MZEBE True 7213 “False” 2R3 2 2 MFEFE R TWE T,

72U, B—M7 2 P25 f{itE7 A rORHETE 201 7Y =2 FORI—MMIRIES LTV E5E
& TY, —RANS, F—MEDBRAEE N RIIE3 2D D £

1) Assignments create new names but do not change object identity. After the assignment new = old,

it is guaranteed that new is old.

2) Putting an object in a container that stores object references does not change object identity. After

the list assignment s[0] = x, it is guaranteed that s[0] is x.

3) If an object is a singleton, it means that only one instance of that object can exist. After the

assignments a = None and b = None, it is guaranteed that a is b because None is a singleton.

Z < OMDRITIZ, F—MET 2 MIERHTRL, E#ET A b eBEDLET, FiZ, 271 Ths
ZEDPRIES ATV int R str REDERE T = v 7 T 2DIA—MT A M Z2HHRNT X0,

>>> a = 1000

>>> b = 500

>>> ¢ = b + 500
>>> a is ¢

False

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

>>> ¢ = b + 'thon'
>>> a is ¢

False

FIRRIC, S 2a—&X 7N RaryTFOHLWVA VAR AZE—TEHH THA:

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

BHES A 7710 0a— P2 A—MH7 AP Z2IEL S D0 fRNZARX—VHRHD £5:
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1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like
plain English in code and avoids confusion with other objects that may have boolean values that evaluate

to false.

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you
can create a singleton sentinel object guaranteed to be distinct from other objects. For example, here is

how to implement a method that behaves like dict.pop():

_sentinel = object()

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

return default

3) Container implementations sometimes need to augment equality tests with identity tests. This prevents

the code from being confused by objects such as float ('NaN') that are not equal to themselves.

For example, here is the implementation of collections.abc.Sequence.__contains__():

def __contains__(self, value):
for v in self:
if v is value or v == value:
return True

return False

2.6.15 How can a subclass control what data is stored in an immutable instance?

When subclassing an immutable type, override the __new__() method instead of the __init__Q
method. The latter only runs after an instance is created, which is too late to alter data in an im-

mutable instance.

All of these immutable classes have a different signature than their parent class:

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"
': 1, 'ten': 10}

def __new__(cls, value):

xlat = {'zero': 0, 'one

(RDR=T12%i <)
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(FiDR— 25 D %)

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)

The classes can be used like this:

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

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

2.7 ®2a-J)

2.7.1 .pyc 771NN 2EBICIFES LEITH?

EVa—ABHDTA VR= PNz =2 (LR BEDI YA VENLT 7 A AIPMESNTH B,
VAT 7 ANDPEBRINLE), av I rEna—FBAoTWd .pyc 77 AL, .py 774V
DHZTFT 4L 7 VDY TF 4 L7+ __pycache__ IHEREINZE T, .pyc 774 VDT 7 4 L%IE, .py
77 ANVDHEITHED . .pyc THRD D, FEETIEZ D7 7 £ VE{E> Fz python N4 F VITHKIFEL 72X
FHNTHRD £, (FE PEP 3147 22 LT3V, )

.pyc PELNRVEED 1 2 Y—RI7 7AW H2T7 4127 ) OMKROME, D%D __pycache__
Y774 L7 PPMERRVWEETT, ZhiE, BIRIE. V2T —AN—TT A E[ToTWVWBL2EDLS
. BREOL -V ETEOI—YDRIRGEEI, BIHEEI,

PYTHONDONTWRITEBYTECODE RIEZ KD v F IR WD, TV 2 —n1% A ¥ KR— 1+ LTWT, Python IZ
__pycache__ ¥ 77T 4 L7 PURMED, 2R AVRANENTZEY 2 — VBT L0 (R, 714 272
DZEXAR—A, RE) WD BL5EIE. pyc 7 7 A NVFEHBINIESNE T,

B LD 2 )7+ % Python TEAT 5DIEA ¥ He b LIRARSNFE. .pyc BIERESNELA. flZIZ.
B EMDEY 2—)L foo.py DBHIDEY 2 =)L xyz.py 4 Y HR—FLTVWEHAE, (Pzlavwry LT
python foo.py L¥THIAAT) foo ZHITT B L, xyz IIA Y R—=bINZDT xyz @ .pyc [ IMERSINE
IH, foo.py 1EA YR—FENZDIFTIERVDT foo D .pyc 3IMELNER A,

foo @ .pyc 7 7 ANEERLTZ - DF D, A VER=FINTOWRWVEY 2—LD .pyc 7 7 4 VEAERT
% - REMND BYE . py_compile EY 2 —/L ¥ compileall EY 2 —/LEMHXIXATRET T,
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py_compile EY 2 — MWIFETEEDES 2 —LZ2a VXL L TEET, LDHFD—DF, TOEI 22—
D compile() B2 A VX570 74 JWCHETTHILTT:

>>> import py_compile

>>> py_compile.compile('foo.py')

ZDEIICETTH L, foo.py LFIUETD __pycache__ ¥ 77 4L 27 FVIZ .pyc BEEIHINET
(N7 7 ANVDAIEIE, 47> a 58 cfile TEEZ T2 HTEEXT),

compileall £ 2 — L& Z IZHBNC —OREHMD T 4 L7 PUVDITRTD T 7 A LEAVRANTEZE
T, Yz FuY T b5 compileall.py REEIL T, YAV LTW T 7 AL ELT 4 L7 MY DR
ABELTLZE W

python -m compileall .

272 REDED 2 —IILAZHBICIZES LETH?

EV 2 —L3HID o TERINZT7 2 —NILER  name ZMETIZ L THHOARIZERETEZ T,
COfEiA ' _main_ ' THBLE, FOTFaFILEFAZV e LTETFEIATVEST, {1 yE—r&h
222 EoTHEONEZRKIMDEY 2 —NFAT Y FIA VAV R =T7 2= AR HLT A P RELTVT,
_name__ 2F z v 7L THhBLZDa—REFEEITLET:

def main():

print ('Running test...')

if __name__ __main__

main()

273 HEICAVHR—PFLBSIES 2a—ILEEBICIZFES LT=BVWWTTH?

UTDEY a—A2dolze LEL & D

foo.py:

from bar import bar_var

foo_var =1

bar.py:

from foo import foo_var

bar_var = 2

A > &2 7Y ZBUTORBEEZFTTL LTS

e main 28 foo 4 Y R—FF 3
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o foo DZED 7B —NUHBERIND

o foo AV RANINFETEIED S

o foo &% bar 24 Y K—1+7F5%

e bar DZED 7O —NUHBER I NS

o bar 23V A VINETRID D

o bar 7 foo A4 Y ER—+F3 (FTIZ foo LVIAFDEY 2 —NHBDT no-op £43)
e bar.foo_var = foo.foo var

ZDORBDERIIIML £3, Python A% foo ZEMLEDL S TWARL T, foo DB —NLRT YV ELD
HEIELETITDIL,

import foo Z{fioT, Z/B— L — KD foo.foo_var 7 Z7EAL LS Lz EiCd, ZALHLZ
EOEZ D ET,

ZOMEIIE (D d) Z0DMIRKLNDH D 5,

Guido van Rossum (& from <module> import ... Z2&L bRV T, IRXTOa— FEEBOHICAN
22 EREDTVET, 7a—rULERE 7 7 AZBOYLIZERE e b4 YEBOATITONZNET
T, INTA VR—FPENEITRTDEY 2 — /LI <module>.<name> ¥ L THAENDZ Z Ik 5,

Jim Roskind ZZRZNDEY 2 — /WK LT NDIHICHED 2 Z 8 2B L TWE T
o IIVAR—F (A VR-PEINLEKRS ZRA2REE Liswra—sn, B 77 2X)
e import X
o 7T 477a—F (A VKR-PEINLMETL o THIHLEI NS T r—L2ET),

Van Rossum doesn’t like this approach much because the imports appear in a strange place, but it does

work.
Matthias Urlichs I3E—ICHIFA VB — FARELR WIS Ca— F2BELABTI e 2R LTVET,

INH DIRRFIIZNZNMLEIELZ B TEEXT,

2.7.4 __import___('x.y.2’) I& <module 'x’> ZRLFITH. z Z2B3HICIFLSL
FIH?

importlib IZ import_module() WO EMLEKNHZ2DT, RODIKZELLZMHTZZ e 2METL T
&V,

z = importlib.import_module('x.y.z')
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275 A VR—FENED 2 - ZHRELTHSBAVR—FLELEA EEHTENZX
Tho 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% ZELEERAEEA. DD

from modname import some_objects

DEIBXEZELEID 2 —VE, A VR—FEINEA T2 FPOFONA—Y g U 2FWRITET, ZOFE
Va— NI IRERNEETNTVWEDL, BETBVIAAL VARV RAFHLWI S RAEFEE/I X177 v
75—t TNFRA, SN EoTUTOFELREOIRINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEORER, 7I7AF 7220 7 EAE” ZHIFT 2 I THLITRD 3

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

>>> hex(id(cls.C))
'0x4198d0"'
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THA 2 EEE FAQ

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)

ZRADBED L & x++ fTOADFETEINE T, LELA VYT U MTEoT, ZLOADBFOZ®#EZTL
FTUET, BBEELCTOYS5YTER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERT S 0B D 27,

Python 1ZBH%E/# T DAL ND T, =T 4 Y TRAXANDEFVIIRDFEINERA, C FETIEH
FEMDEZFIOVWTIEIERRBL DD £F, HEDRAXA N EHioTa— FEHAEXTLDIENL
Hr, MORZA LTI REFALD (H2VIFELBEISELNED) T2 L &2, ek biicis
DIFELDHBZ LTS,

2 DaA—=T 4 Y7 AKX ANV begin/end DFEINZ ENZN—1TEHFVET, ZhTIE T vl 7 23R
RoTHAZREL, YR 7 40F@LELS LD T, — 20T —HE (f21F 20 55 30 17) 1TUX
02 DOHHITE, 20 7D Python 1F 20 7D C kD biX 20 E L DIEENTEZE T, 4 begin/end
DFEWMPTZ NP BT TIED D FHA - EEPFERIEREHLANVRT =X ZOMHATT - 25, 4~
7V MTED SIS o 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, ZHENZTEHD EHA, ZOFEIC Python 1ZIEFL 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 FRBLOBHEEZHEVES, 2% 0. FEVMNUEBUCE L T Python 1& C FFE Java DX 5KRZ< D
—fRMBEFR R &S IR N E T,

10 EHCTHEICE T 22 OB, 2 EFF/NURBTRIEBICRT A TEERA, fIZIEIS5T2L:

>>> x = 1.2

X RSN 10 E-O 1.2 0 (L THHVWHIED) ERETH > T, MR 1.2 TEHH E¥A, —
WY 2 — X —Cld, ERICHIS L I

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDIETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

53bit QAL FEE L. Python @ float 12 10 #¥T 15~16 HfiOBEZ 5 X £ 73,

#L <1&, Python 22—V 71 ® floating point arithmetic DEZ S L T Z X W,

3.4 75t Python OXFHNIA I a—FTILBEDTITH?

ZRIIFW O DREDL D Y £T,

—DRFNRT =V ATT, XFHNDBA I 2a—R TN e, ERRICHEBEZE DY TN TELZDT, &
FERAEREIEEINT, THXNERA, TRIEX L VR 2XKBT2HBED—>THEH D 5,

o FRIX. Python OXFHFHER T 65V " HAR” b DEEZHNL L TT, 8 LWHHZMD
fIDNCZER B2 FED N K 512, CFF Veight” ZMBDMAITZEZ 2 FEHENDTT,
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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!

AV FHET = 2o MRARE. KoPTEBTRAL £5:

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

EDFHLIE PEP 572 22 L TL12& W0,
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3.7 Python ICXY v FZEESEE (list.index() F) LB %Z FES e
(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() BU X FRZTILDORY v R TIREL XFFID XY v REO
BETEN?
XEFNE Python 1.6 2 S MHOEHERNC KR E (DO F LTz, ZRLENIHEIC string £ 2 — LV OEEEfF -

TTETCWEI L LAIFEOBEEZEOX Y v B ZORIZEIMENE L, ZOHLWVWAY v RDEZ IFIEL
ZIFANSNFE LD, —HDOTu Il B2 IET0WAR e EON2 D ZNT:

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO572D T

"1, 2, 4, 8, 16"

DN O DA DH D £3

—oHE, TXFHIY 7 I (XFHER) DAY v FRESORMTES) L5 k5 Rb0TT, iz
5 b HALERAD, XFHNY 7 5 UGS 3 EES NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFINB RS, VT IR RN E 51T 2 RENREEIEEVTL 5 5.,

TOHORMEENZ, BN TRAMEER, ER2FIIER L L DITHEIEL LS. ¥—F Y RIZHL
TWVWRDE] 20O HDTT, WERDLS, ZI3TERVDTT, W OrDHHED S split() ZXXFHID
XYy ReLTBOWEAPIEZPIHETT, ChER2e02DFTVTL D

"1, 2, 4, 8, 16".split(", ")

CHELFEIN T I T B, BRI R —& ($721F, 77 40 TRIEEDOZEAXF D #EE) T
X5 N0 FH 2R E & WS HER TS,
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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 0 v ZIEFIA 2R H & R T INITER ISR TS, BB AN 2HET 2 0idEMTd,
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)

DR LS E T value = dict.setdefault(key, getvalue(key)) dffi X £ 3. Z hi
getvalue () MEUH U T ZMRGEICED £3, RERLZADNLETOHFIGFHEZNE 25 TT,

3.10 Python |Z switch ¥ case XD B LDIXBRETIH ?

if... elif... elif... else O DIRL CHBEICH U I B TEE T, switch XD T 22ERN
WL OMHHFELH, HFHEZTE2REDL, HE2VEEDIIICTEIRENIOVTOARR (E72) 157
LR TVERA, HEDKRNDOFEELFME PEP 275 2SR L TL W,

FEHITR E BB 53ER L & HZFCH T REBISHIGOT 2 HE2Fh £, HlZE:

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

func = functions[value]
func()

FTI27 bDRXY v REFFEHTIZE, S 5ICHMIC getattr ) HAAABBTREDHTIORX Y 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,

3.11 OS HEDAL Y FERICKSFTICA U RXTURTIAL Y FEIZa
L—bh9323TERVDTIN?

B ERRIEIZ, A YR TYRIE Python DRAX Y 7 7L —LZ2i2hiedb—2D C DRy 7
L—2% push LT, RIS, HEDIFLAEY I VX LR E 2T Python I —A Ny 7552 0HDE
o XoT, BEBRAL Y REEIZIZ C DALy FHR— FBRETT,

B2 EEA Z 2T, Stackless Python 3% h £3, ZRUIREBCHTY A VI VX =T YVRT, COD
A&y 7 %L TWE T,

3.12 BESLAXRBI N Z2EC D TELRVDTIH?

Python ® 5 LA X RBLEEL I A TERVDIE, Python OXIENRBHHABRDOFIZHR X P ¥
WH ZENTERVRPSTT, Lo L. Python Tk, ZAIENNREETIIH D EXA, MOFFEDT LK
WHSEEASBIN STV S D L EW, Python D F AXIZH L%, BBEERT 2 0PHET X250 700
g 2GR E VWD T,

BARUZREIC Python OB — A 7Y =227 b T, B —ANRa—FHTESTEET, Mo T, B —HLTER

SN TIIRL 72X 2 fHFRIE. BOHATEZE X 2 0EPENZEZITTY - Ll (748K
PEANT AT =27 e TR CHEO) B 7Y = 7 ARA SIS KBZ0oa — VTS |

3.13 Python |& C ¥ ZOMOSED & S ICHMEEICI VNI TE X
TH?

Cython t& A 7> a>d7 /57— a Y &®D Python DIEIEM%E C IEEAZEL £ ¥, Nuitka (& Python

% C++ a— RAZHT 2 RREE R Python 2 >34 5T, 5827% Python SiB%2 ¥ R—- 1+ T2 2 HN
ELTWVET, JavaNa >y o4 55 512F, VOC ZRETLTLZE W0,
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3.14 Python IXEVZEDLSICEETBZDTIH?

Python ® X £V EHOFEMIEEEICHKD £3, Python OFE¥ED C ZE CPython 3R A TV M & ffio
T 77RRATERVWA T 27 2R LE T, FRMORX D=L 2o TSR A IV E2HEDET, Zh
BH A A7 L) Xa2EMCFIT L, 7278 ATEROWYA ZALEREREL, BERAThiEA TV
FEHIBRLE T, gc TV 2a— L OBET, IR—YaLrsary 2Tl Ty IRt EBIEL, aL &
DNRIRAREEBETEET,

72720, MoFEE (F 21X Jython % PyPy) 13AMH (full-blown) RAN—=Y 2L 7 XD X5 RHD R H =
RLEEFET 20 LALEEA, H72720D Python 2 — RSB AH 7 > P DREDIR B FEVITIRET 255,
C DEWBHIS L EOREZ G ZEZTTL £ 9,

Python M X 5 Tid, MU F®D (CPython TWil3) I— FIZBZ B, 774 VT4 R Y 7 & &N
BT TLES:

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

EIE, CPython OBEAT Y P FAMN I 7 ZDRAF— L% EZIR f NOHLWVRAZTIZT 7 4 VIZEHT
LBNET, LL. BHNZR GC 2S5, ThoD 77 A0 T7 P27 WDEINEH (TR ANS) £T
WCAER, BEICXoTIERW, BRENEL 28D D £5,

Python OFEEIKS FICHIK a— F2ELIKIE. 77 A VEHRINCEAT 220, with XEf-oTLZE W0,
INTXEVEEHDOAF —LICBFRELEEET:

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

3.15 CPython 3G EEGEHMNAITR—2OL 023 XAF—LZ2EDLAL
DTHH?

¥, 23 C OEENLZEETIERVDOTE-ZIATIEH D 8 A, (21C Boehm GC 54 75 Vi
HHET, LL, ZHUET7EY 7TV a—FiRgEh. BEALD AERT Iy b7+ —2BLTY
FITRETTEH ERA, . IFLACERNTT Y, ZERISEBRNTIED Y ¥ A, Python ZXfIHX
H 2Ry FHRBETT, )

LHif7% GC & Python 2l 7 7V 7r—2 a YITlAAEN D L 2ICHMBLE 2D 9, RZXY F7ny
@ Python TEI R D TiE, BHED malloc() & free() # GC 74 77 VoINS DICEEZIZ T
LD D FHAM, Python #FEEL/-7 7V — a vk Python DdDOTdRW MBD REREHES
S5 TrhbLNEEA, BITEDLSI1CF % Z & T, CPython i malloc() & free() 25EYNICHEEZ A TY
BIEOEARDDICDMIGIELNE T,
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3.16 %t CPython DR TEIZTANTOXEUHBKRINBDIFTIFEL
DTEH?

Python €Y 2 — LD 7 a— NURAFIZER D GBI N A4 7Y = 7 ME. Python O THRIZXE Y OF|
DYTERRINZ ZIEFRY FHA, 2L, BERSELDH 2 ZIWGEZDZET, BRTERNWC F4 77
U (BIZE, Purify O X5 RY —AREFHETEEDET) KEoTHD Y THNLWL LD XEY D EE
NFEFF, L2L, Python lZTHRCXEV RV =07 v 735 2 8 IIIEENT, 2 TOHR—0F 7Y =
JIEWELEIS>ELET,

FE D Y THAIZ Python 2YRHED D D ZHIFR T 2 & 5 ITHEH L7z Zid, atexit €Y 2 — L% ffi- THIFR
Z il 3 B BB EFEITL TR E W,

317 BER TNV R VWSO T—2BRAEINTVWSDTIH ?

YZARERIUIE, ZLDOETEHTWE T, —RICIERERNICER S TETHEbDRE T, X 7 LiE. Pascal
DLa—FP C OERLFARRDDOEEZIONE T, BRRL->THRVEET 27— XD/NIREST,
TN—Tr LTHEINE T, HlXiE. THLNEEZE 2 2% 3 208DX L LTEVICEEE T,

—F. VA NI, bo e MOFEOERINGENSDTT, ECRILHDOAEROF 7Y =7 bbb, 20 b
M—o—OHBEXNBMHEAIZH D T35, HlZIE, os.listdir(".") BHL Y FFA4LZ NIARZHZ 774
NDOXFHRBHDY XA+ 2R L %d, ZOHNEHET BT —KIC, 74127 V=2 205D
T7ANEMATHENER A,

RINEA I 2—RTNVEDT, ~EERIAPEREINS, ZOLDEBDBHLWVHEHICESHZI oW T
Ao VAMEII2—RXTNALRDT, VAMDERZBIVWOTHOEETEE T, [ I 2— KX I NVRERLTIHNEE
DF—LTHRAZDT, VAMTRBRLIEZTIARINF - LTHEZFT,

3.18 CPython TUX MMIEDLSICEEETNTVBDTIH?

CPython ® VY A MIEBICER S DE X DEH|T, Lisp AX A LOHEY 2 FTEHH FHA, TOERER
o+ 7Y =27 FADBROMER LA ZHH L TWT, ZOESIADRA ¥ ZBXOEHEIZY X ik
SHOMERICREI N TV ETS,

ZHUCTED, VRMDA VT 7 ali] 13, VA FDOREZIRA VT 7 ADEICHKIF LW a A M CEEA
TE%9,

BEPBMERFFHFASNL L&, ZOBHROBEINEZRESPEEINT T, EREMDEDEL DT +—
RURAEETF SO, PLLRESNTWET, BAINKREL22 &, ROMEPFERICRESZLEEY
BZRENTLNK ST, WL S DBMOFEEAE D Y TonET,
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3.19 CPython THERF DL SICRESNTLEITH?

CPython OFFERIKREXAEETEDI Ny a7 — T LTEEIATVET, B REERT, IZLAY
DEMFTRT (BB BHETH 2) RO T7 + —< Y ADRVTT L, EEDHMTT,

HEIX HFURFEINL TV ZNZ2NDF—IIIET 5Ny ¥ 23— F%:func:hash ¥V b4 YA TEHE
THIETHARELE T, 2Oy a2a—FEF—nLATDY—RIZkoTRELEMLET, Hlx
¥, "Python” ® v ¥ 2fHiZ -539294296 TT A5, ¥'v FH—Di# 35 723 OXXFH| "python” DNy ¥ 2 fH
13 1142331976 T3, ZLTID Ay > 22— Fid, EHIRES NS AEEHITOME ZFHES 5 7-012ffb
NET, RELTVEXF—D Ny Y2 lILTERZ TR, —EDORR - big O-FliETIX O(1) - T
F—EMBETELZ2ICRDET,

3.20 BEHEOF—RBAMIa2a—RTILTHLLTRABSBVDTIH?

FEDONY Y 27— NVDOREZ, F—2ROT201C, F—ErLFTEIN Ny Y afiRfuEd, b
LX—DIa—RINRFATI7 M MEolkb, ZOMEEBEZ LN, ZRZED Ny Y afidbZEboTLEW
T3, UL, F—ATP27 b EEFELLZOPMETHN, EHIFEOF - LTHELA TV 2 KT
BVODT, HEOHFOLY M) ZHEYIRIGFICE»EERA, LT, ALATO2 7 VEEZS L TH,
Ny Y afl DRSO ROPD FHA, HWEEZEZS L LTH, 2Oy T anNf FUNRLRONEFT
7 bPOMEIFERLZTLEI DS, TRHROLDERA,

VRAMTCA YT ISV TENLHEPLERS, ETHMIICVR M2 X T VICEBRL T ZE W, B
tuple(L) &, VAL EFUCZY PYVDRINEAERLET, XINMEIA I 2—XTNEDT, FHFHEDF—
ELTHZET,

WL O DRZIT AN SN o 7R %

e 7RLRA(A7Y =27 ID) DAy alVR b, ZHE FCHEDHFLVWY R FZ2EoTHRONHR
L\ODVGI%KEVGTO W’J‘A;.Gf

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

[1, 21 D 2fTHD id X 1 fTHDOZh Bz oTLE S DI KeyError fIfEEHT 2 TL & 5,
SR FFEOF -3 == 2o THEKINIRETHD, is TERVEWVWS Z LTI,

e VRMEF—2LTHE > EICa—%E2, VAMNII2—ZXTLEDT, H7EENOSEEED
ZEYMTE, a—F2av¥—32 & =2 ZEBEL— TN Z8EMLH 5 DT, ZHUIBKE T,

e VAMEF—Y LTS Z2BDID, 2—FRZNELEIBRVEIRIERZ S, b LI-—¥DK
N, BRCVAIPEEINTLES>RD LS, BUHRERANZOREEEZECTLEVET,
F2ZhuE, d.keysO) DITRTOMHEIHEDF— LTHEZ 2205, HEOERELRALHESEL T
LEVWET,

o VAT —HFEEDF— L TflbNs, A LEHO~—2 2133, RMEIX EEZEZLNDS
DEIY VLRV TS 27 bPEFTRBENZE TS, VAMN2ELR L F— L THIET, £
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TeHEDOXF—L LTEAT S, ZI0oFERRRETOLF 7Y 22 MIHAL LEHOY—27%
NI 2REBHD ET - ZLTHG, HEZRA 7Y =7 PEREL—- 725 SR L XS,

MBI B INZE T 2 7EL DD 35, HCEEDD ETITo T LSV, I 2a—X T ARHEZ.
_eq_ _O) r __hash__(O) XYy FOMARFDOIFTAAL VARV RIZEDD N TEET, 20N, #E
(F7203 Ny ¥ 2 I ZHE DL HIOWER) WET2EXIBRLTOI v RR—FTI 27 bD Ny ¥ 2fliH, ZDF
7Y 7 bEEE (2 OMMORGEIR) i H B HIEE ST B Z e BHEFICL T Z X 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 VAFTDRAAN—DHIIANY ¥ 2L TERVWH DD B A[HEMER. BifitA —N— 70— Dr[REMH 2 5.
Ny T aFtEIIEHEC R D £5,

XHIT, ZDOA TV 27 " DHBEIEENIDEPITHLHIDLT. ol == 02 (T72DH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74bH5H ol.__hash__() == 02.__hash__()) THKRL T
3D A, ZOHIRICHETERIFIUE, HEPLZOMD Ny ¥ 2 IZH IS EERIEMEEWEREZ LES,

Z D ListWrapper OfITiZ, £EZE T 272D, Fv 4727 MBIFHENCH LMD v 7z R
FOEBEXNTIERD FHA, ZOFBEHTZERD 5 ROERICOWTHEEZRZHEENPZVED, 2h
ZLTIEWTERA, EL{EZTLEE N,

3.21 %At list.sort() XY — SNV XA M EBREBZVDTTD?

N7 = Y ADMEEL 22K TIE. V= T30 FCY A r0av—%2E2 DIXERNIZNTT, Z
ZT. list.sort() A YL —RWRVAMEY—-FLET, 2O Z2BENRVED, ZOBBIZY -
ENZVRAIERLERA, 29FT528T, VY= bENAV—DPRET, V-FEATVRVDDBEL
TEBELVEEIZ, 200D EEXLTLES LSRRI EDPRAARDET,

HLWIYZFERIRLIZWES, b DICHARAAD sorted() B ZEH-> T XV, ZOMBII. 520
7oA T L—RAJREA 7V 2 7 b OH LWI R M RERL, Y—FLTGRLET, #lzi1E, #Eox—%2Y—
FNERNZNEFTA TL— T 25E:
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for key in sorted(mydict):
# do whatever with mydict[key]. ..

3.22 Python TREDLSICAVR—T 1 — A HREHELERTSDT
gh?

CH+ R Java DESREESIRMBTZ LR, EV 2NN T B4 VX —7 2 — ZHREDOEREIZ, TV 2 —
ADRAYy RRBEMOFEMERTLE S, 4 V& — 72— ZAOEENT VA VEHCHE SN S Z e, KX
RIa s LD D, RBEU SN TVWET,

Python 2.6 T, fiREIK Y 7 X (Abstract Base Class, ABC) BWEFETE 2 X514 % abc EY 2 —LH
BIMXNE L, DT isinstance() ¥ issubclass() ZffioT, £ VAR VYRRV 7 AD, H5 ABC
EFRELTVWENEIDF 2y 7 TEFET, collections.abc EY 2 — /LT, Iterable . Container .
MutableMapping 7% ¥ Dfff|7Z: ABC VERSNTVE T,

Python Tid, 4 Y& =7 2z —ZfIHOZ L OFHE, a3 Y R—2 ¥ FAO@EYLR T X MBI DESA
9,

BV 2 NDDDEYRT A P AL = ME, BFETRAMEREL, EY 21D VX —T = — XEHERH
BlEEY LTHRIIBET, £ D Python £V 2 — g, ik THET A b 2t 2220 7 e LT
FEITTEFT, WHLRIHNEA VR —T 2 —2AB2@FSEY 2 — VXX, A4 > Z—T7 =2 — 2DV T2 R
T ZIal—Ya Yy THMICTAINTESZ Z2REWVWTT, doctest ® unittest TV a2 —JL, HDHWVE
P—FR—F 4 DFA I IL—LT—ZT, Ea2a—1DIA— FOLTOITICKIMEN T A R4 — %
MR TEET,

Python TKEL THEMR 7 TV r—>a v EBETI X, £ VX —7 - A, BYRT X b
MELEIEET, FBRE, A Y X—T7 2 — AR TR TRAMTERVW T 7 00EEDHZDT, £h
Plhicdb 2 g3, BRI append) XY v FEIHILWEREZDHLZNHV A FOKDODITINAE T, 1~
R—7 2 — 2B TIE Z D append() DEEDEFICINETIDET A M TEEHAD, TAFZXA =1
%5 ZDOWRE iBICHENr D ONE T,

TAMAA = Z2EL LI THHEATIL, BT AMTEZ - FERETZLBFZ2LERBVWTL & 5,
ARz L TWEHEFED—D, 7 X MREIFZFEE, EROa—-F2RT2 XD BRI, FFTTAMR
A —bOEWHEFEARTE LIKDTVET, TOEAR L, Python &, HRZDPVWINKTH TR b or—2%
ELEDIBRLTHHOER A
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3.23 %At goto HELWDTIH?

1970 AR, AL AN & F L, BRFR % goto 13, HfET 20D FELT 2D HRE L WS JENR7 R0y
T47 A=FREZMD BB TH 5 L, EKESETIE. DL L—TDOFENHIUR goto IFRETT, (Python
72, BRI if i or ¢ and + if-else NZfWVWE T, /L —7ITIX while Hik for Hizfiv, 1 —
7PIC continue - break ZEFL I & 2HH FT)

B OO L Z £ W THEET 2 7" MiELI N goto” ZEALS5bDe LTHMZHZXT, C.
Fortran, ZDfDFFETD "go” & 5 \W\d "goto” FEDEYI R HEIZET, FISATRIL L5z 2Z2Th
BERTHL e, LB HATVE TS, FIZE:

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

except label: # where to goto

pass

BIATIINL— AR Z LI TEZRADL, EHHICLTHZHUE goto DEHE RARXN 2D T, fif
DDIFEZTLIEE W,

3.24 732 raw XFF (r-strings) 13NV I X Ty aTED> TUIWTR
WoTIHh?

FRECIE, FEEDANY 725 v 2 2aTEbLosTIEWITERB A, BB O o TWRWAY 7 ATy T a
X, BCEIAXF 22— L, BoTWRWFHERLTLEVE T,

raw XFHNE MECANY 7Ry a0z L LS5 F 57 mt vyt (BERIEREKHLY YY) NDOAT
ZERLRT VWIS CHRFI SN DTT, 2OL5%Taty Hd, KDL > TWIRWAY 725y
VaEfRT I - ARTDT, raw XFIIZN 2D ERA, TORDODIC, Ny I RXFvy ¥ 2TITR
r—73F3Z2 T, SIANFEXTFIE LTET N TEET, r-string PEKINZEHZHbILS & =
2o ZORMAIDRIZIIOD TS,

Windows D XA B HERET 3 2 Z2121Z. Windows DT AT LI —UIEED RS v > a b Z I iF3 2
PEZTBWTLEX W

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

DOS a<=y FORRLEHET 2 2 212k, FlZiEzoforhsrzi L T E IV

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"
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3.25 BMHDOHRAIC "with” XHMEZLBVDIRBETTH ?

Python {2iZ. 7 vy Z7DFET2EE 'with’ XHD, 7Ry A2 7ny /nbHide 22, a—
FERMUOHLET, MTFO LI BREEZROSTEIHD 7

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

Python Tid. @ X5 RHEIXBEIKIC/R 5 TL £ 9,

Object Pascal, Delphi, C++ @ &5 RfDFEETIE, R ZS 0T, BHRRAETDH, DX N
RAZNTVWZD000 D EF, ZADFHINEMITOEL TS - 2284 Z1F WO TH I VoA LFRZIR
TOERD R a—T#H2DTT,

Python ZEINRE 2 VE T, FITRICEDRBRUENSIRINZ DEANICTH» D £ A BIEFICX U NEMH
DEMH 2 VEREEINZ S LNERA, INTIE, BHICHEDZETITEED7 PV Ea— RSB ENAT
WAL FH A, B—ANRDh, Tr—rULRDD, X NBEWLZDD?

B2, U FORZEREa—FRZEZEL £ 5:

def foo(a):
with a:

print(x)

TDa—RATIE, 7a” 13 %" LI X UANEEERF o TW A e REXIRTWE T, LA L, Python TidA
VRTYRIZZZOWREEMA SN BMAHAED D FRA, "a” 23, HIZIXBEIE 726, ¥5RoTLES
TLEDD "X EWOEFDIT B —NAEEDEH o726, £ with 7ry ZOFRTHELNZDTL x5
e ZODEDH., Python OBIRLREE2 S, ZOLS BRI TRHLVWIICR>TVE T,

L2 L, Pwith” R Z3UTHHT 2 SEOKAED —FDOH A (72— FEDHII) 1X. Python TIHRAIC & b fiiH#
WKFICANLNET:

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

function(args) .mydict [index] [index].c = 63

IoENTL RN

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

Python TIXFATIRHCHATRED RSN, BEF I DR —ETHEL LD, THIIFEITHEZ DT 2 H|
EHbH D £7,
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3.26 BED T RXL—2IF with XZHR—cLBEVDTITH?
For technical reasons, a generator used directly as a context manager would not work correctly. When,

as is most common, a generator is used as an iterator run to completion, no closing is needed. When it

is, wrap it as "contextlib.closing(generator)” in the 'with’ statement.

3.27 if/while/def/class XIZOOYHBELRDIEHETTH ?

FicalFittzmed 2720 (% ABC

]

FEDRGRD—D) 12, A Y PRETT:

if a ==b
print(a)

b

if a == b:

print(a)

ZEZNUI, BEDESBDLHARTVTL LI, THIZFAR. ZD FAQ OEEMIZRD X 512745 T
Lo, TR REHEDEERNLHETY,

O/NERHEIZ, a0V EoTZT 4 EZBI VR TAINA T b2 LRI REZIETY, 7u o4
THFRXMDFORAARLBNZ L TH, arryZ2HERH004 VT Y P RERCIRENERDOLNE T,

3.28 &t Python TRV X PR TINDREICAVIDBHB>THRLIDT
gh?

Python Tix, VA, 27N, HEORBKDOBEZRDERMIAH VI EDITTHRVWILIZR>TVET

[1, 2, 3,]
(‘a', 'b', 'c',)
d={

"A": [1, 5],

"B": [6, 7], # last trailing comma is optional but good style

INZFFTDITIE, W 2»0HELH D T3,

YR FRXIAREHED ) T INBEEITICE > TWD L 22, HIDIFICH U< EBMT2D2EZITEL DS
EREWD, BERFBMT 2008820 ET, £/ ELI7—2EITIEL, fTOUREZEITS
TENTEET,

FEZTAY<ZHEELTLED &, BILOOWIZ —IZ0%H D £5, BRI
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x = [
"fee",
"fie"
"foo",

"fum"

CDVRAMIUIADDEENRD D LIICRZIETH, EFQIX3OLr2rHh FHA, "fee”,. "fiefoo”. "fum”
TS, WAV E2MIF2 LI CTIUE. 20O —BEITshE T,

BIRICH B THRVWIEITIUL, Tuloaickda— FAERDEEICRD 5,
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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—FR=T 4 DNy T =IOV TIE, Python Package Index 2L 72D, Google ZDfthid Web ¥ —
FrrPrERLTIEE W, "Python” IZMZXT—2o0 20D F—v— R THERD D 2 FHELHEE T L,
72V TWRIZID D DBRERO2ZTL &k 5,

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)

63
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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 RZDARAPHENTORITFIUIR D /Ao

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

B’EIZ. W ODLDTIETTEE Y, RBEZEMNZHEIZDLSIZ

#!/usr/local/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 LAAEPENZEDHD FT, 20X 5 LEEIF. KD (Alex Rezinsky X 2) ~Ny 72 £

#! /bin/sh

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

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

__doc__ = """ | Whatever..."""

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix & OS iIZBWVWT: EHED Python V—ZAF 4 A F VY ¥ a— 3 X2l Modules 757 4 L2 U
curses EY 2 =AW TEETH, 77 4L P TEIAVRRALINTOVER A, (ZHUE Windows T 4
APV E2—YayTEAATERNZ LICERLTLZE W - Windows 121& curses Y 2 —Li3H D F
‘Ao )

curses EY 2 —LITEARMNZ curses DIERER. AT Z DR, FOXFEAYR— b, Xy F| RV RY
AR— MR YD ncurses  SYSV curses DZ L DEREZ T R—FLTVWET, 2OZ ik Y 2—12 BSD
curses 727 LEi o T OS L IZHEBEMEPENZ L Z2ERLETH, HEX VT F 237 TW3 OS
TZ5VS5HDOBDORMESZ ST,
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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

TR MEERBEICT 3012, 7025 A CBWTEY 2a— LV HEORWEHZHIRETY, 0275 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,
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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 O FF a2 XY bXFHDS FFa XD b 2ERTBRICIFESLETH?
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 FefEo7OJ S LZEEITRBESLETHL?

_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()

(KDR=I1Z%iE<)
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(RIDR=I D5 DR E)

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

Lo L. BEE (I FLAEDT Ty b 74 —L4TE) ALy FIEMTLUTETEINZDTERL, —D2I0%H
TENB3DOTYT ! KBEES, OS DALY RXF Y a—FF, BIODALy FR70y Z7XNB3FETHLVA
Ly REBBLEZVWLSTT,

EICE I, BBOFTORYICH x oL A =T 2252 TT:

def thread_task(name, n):
time.sleep(0.001) # <————————-——-——m—m——— !
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() DRWVEBERMZHEML LS5 52X 0d, 7+ DX S BRAMAZHES HFHRBVWTL &
5. 1 DOD7 474 71& quene EV a— L %EMHoT, Fa—FT7Vx7 b2ED, FEAL Yy FWETLEE
FRXF2—W b= YEBML, XA YAL Y RICAL Yy REFAULBO =2 ik F 2 - oiiAHEE2Z
£ T9,

4.3.3 1c<TADT—H—RL vy FICERZEIDIRBICIIES LETH?

BB AFHEX. HrL\ concurrent . futures £ 2 — )b, ¥fIZ ThreadPoolExecutor 7 7 A% {5 &
¥ T3,

LR, FT7AITV R EFICarybr— L LwWEElE, BHEOFTrY v 72FL v TEE
T, queue EVa—LEMH ST, DadDVAMNEELF a2 —%2FoTLEE W, Queue 7 7 REA T =
POV R MEREEL, F2—WHEREZEBMTS .put(obj) XV v K, ZASERZIRT .get() XV v K%
FoTLWET, 2OV JRE, ZhEhOY a7piEob D 1 HZIFWDHEh 3 Z & 2 IRFET 2 DITHER
0y ZIEICHEEL ET,

B ro LN DD 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 run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:

ROR=STER)
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(FiDR— 25 D %)

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

print ('Worker', threading.currentThread(), end=' ')
print ('queue empty')
break
else:
print ('Worker', threading.currentThread(), 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 "% (3+1)
t.start ()

# Begin adding work to the queue
for i in range(50):

q.put (i)

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

EITEICIE. LR ks it hanxd:

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping
Worker <Thread(worker 1, started 130283832797456)> running with argument
started 130283824404752)> running with argument
started 130283816012048)> running with argument
started 130283807619344)> running with argument
started 130283799226640)> running with argument
started 130283832797456)> running with argument

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= o0 W N
g W NN = O

Worker <Thread(worker

EDFHLLWIEWEEY 2D RFa XY PEFARTLZZIV; Queue 7 7 RIIZHEERA VX —T7 2 —R%
BELTVE T,
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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
PRIEENTVWET, — &I, Python TIEFRA Ly FEIOYIDEZ ZANL P a— F@ROBTOAITVWET,
1D & Z DML, sys.setswitchinterval() TRETEX T, LihoT. ZAZLD NS Fa— R
B ELTENZNOMENEL RTD C FEEa— Fid, Python 7’877 ADESH»H1E. 7 I v 7T,

ZOZers, M E EHREIEDDHIIE PVM N4 ba— FOEREZHFEST 2 Z L BBETT, FEE
EiE HARAAT =& (B VR b, BEE F) O, BERERAETS 7 7 NIy 22 5% ERR. FERIC
7hEIvITY,

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:j] = L2
L.sort ()
x=y
x.field = y
D[x] =y
D1.update(D2)
D.keys ()

B, 7RIy I TREDY EEA:

i =i+l
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,

Python 1.5 O, Greg Stein [3EFFIZ, GIL ZEUDFRVT & D Zffivm y 2 7Tl 2 2 0N
oy FE v b ("free threading” /% v F) #EZEL £ L7z, Adam Olsen 13&f. python-safethread 7'm1
V7 b TRIE S RERETOE Lz, BEEPSEELDERD. GIL OREEZMET 27-DIC0E xR
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ZDMPVR Y FUTODEDD, YUITNARAL Yy FORT = Y ADMIHZIET (Db 30% DO
n) ZRLE L,

ZiuF, wiF CPU v ¥ LT Python ZfVWZRERVWIEZEKRLEVA ! ZRI72HED ALy
F TlER<{ERO 70X 035 22 FE UV DTT, Z4UE, H LW concurrent.futures £
¥ 2 —)L®D ProcessPoolExecutor 27 7 A& 2 IXffi# TF, multiprocessing E¥ 2 —d, XA 7D
TAARyFRIDELIAGI LIV 207200 & D EKk%ER APT 24824t L £ 5

CHEEZ S EfE5 2 v &b T, CIREREOID2 X A7 DEFITHEZIE. ZOIRIZETY C
a— FTTbNTVAY GIL #ETcx, Z2olicftio AL v FCEENED SN E T, z1ib % hashlib
BY, TTIRINEITROTWAEES A TS VEI2—LbHHFET,

GIL ZAYI2 7=\ T2 LD, A VETVRRBZ OBy JIZTEIRZLVWHIRELDHVET, Z
LT AVYETFVREA T2 b EHETIRETRERONE WS 2 TY, BELHS, ¥E53FEH LA
WTL &Y, ZLOA TV 27 FOFEEIBIE, 7r— VUREEZR > TW3 DT, EHIIOANALRKAS
WKHEDZSTT, Bl DNEBRBHEOLFINEF v v a2 X NET, TOF vy aldf &7 2K
BICEH» IR TR D FHA, oA 7Y =7 MIIASGOHBERY A M 2FK->TVET, THH0H
HZBY X MEA Y27V ZRBICE» X NR TUIRD FHA, FA,

FREZAD, TOEEPKRDOBRRRZ DO D EFRA, RERS, — F =T 1 IRICHEEDH 5
METT, — FR—F 4 IERDIEDLNDZR—AF, 4 YR T Y RIREITTRTO I 0 — HUIREER ST 2
KX EBTEZR—ZAEDBHHENZLETL &I,

FLTHEEIZ, REZHEHGLEVWA YAV A% 1 T X ETEBIEN- LT, AL VX TVEREBZENE
AP 7ot A THATOICHRTE S WOHSHELRHZDTL LI 7?

4.4 Ahedh

441 770N ZRHIRTBICIZESLEITH? (ZDftt. 77 7ILICET ZERM...)

os.remove (filename) %721 os.unlink(filename) o T 72XV, RFa X M os EV2—b
EZLTLIZE N, ZOZO0BBIF TS DT, unlink O FHIIZ, ZOBEEKD Unix ¥ RX7La—)L
DHMTT,

T4 L7 M URHIRT 51213, os.tmdir () %o T X W, FERKICI os.mkdir () 2> TL72& W, os.
makedirs(path) {& path OO T4 L7 PV D, FEELBZWVBDZIERL £F, os.removedirs(path)
BHEOT 4 L7 P UDNETHIRD, TR ZHIBRLE T, 74127 U Y -2kt ZzohHeTEHIRR
L7202 5, shutil.rmtree() Zffio T 72X W,

7 7 A NVDOAFTEEET 512X, os.rename(old_path, new_path) Z{H o T Z&X W,

77 ANVEYIDEED 51213, £ = open(filename, "rb+") E{HoT7 7 A LB X, f.truncate(offset)
o TLREW; offset 1377 0 b TIRBED S — VB TS, os.open() THLNZT 7 A VHD os.
ftruncate(fd, offset) ¥HDFT, fA X7 7 ANT 4 A7V T X (NI VWERKHE) TT,

shutil £ 2 —/UZH, copyfile(). copytree(). rmtree() %, 7 7 A MZIEH T 2 BB W D0 &
FhET,
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442 7702 QE—FBICIZESLEITH?

shutil €3 2 —/IZI& copyfile() BRI H D £5, 2B, MacOS 9 TRY Y —RAT7+—IRT 7 {4V
X—lElREa—LE¥EA,

443 NAF VT —FZHRAEZTTBRICIFIESLETH?

BRI AL F V) F—RERDFAEZIZIE, struct BV 2 —LEZF I OB —FTT, TATAALF VYT —&
CE#M) % atesrFF% M- T, Python # 7V =2 NCEMT 2 b B TEZTL, ZOWHTEET,

BzIE, MTFD0a—RRE 7740056 2 34 OB 2 4 XL FOBB 12y T4 T
74—y FTHAAAET:

import struct

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

TA—=<v bHD > E T =X EEHNCE Yy 2T 4 7Y LET, 774405, XF W 1Z—DoD”
BRC(2 N4 M) BHLAAB. XF T 1E—DD " ong B RHAAAE T,

X O BAIN 77— & (B2, B/ NE B O EDORID i o7z ) A 1) 12 L TIE, array €3 2—
N5 dTEET,

AR N FVTF—XEHAEZTRIE, (ZZWXHB XD "rb" % open() IKELT) 77 A4 LENA
FUE— RTHEBENHD T, RDVIC (F74L D) " Bfio7BEE. 77 A MEITFRA M E—
FTRH»HN, £f.read) & bytes 77V 7 bTIERL str A7V 27 P E2RLET,

4.4.4 os.popen() IZ& > TESNTI/XA1 T T os.read() BMEONTLEWVWLSTY, Bt
TIh?

os.read() & HHPNT7 7 A NEBRINEILRERH, 77 ANVT 4 A2V TR Z2518UTHLS ., KL LB
T3, os.popen() (&, #HAIAALD open() BIBDEDEEFUHD, ML RNART 7 ANF T =27 +%21lF
ML ET, - T, os.popen() IC Ko THERE N4 T p 225 n N4 M FIEFFHARSIZIE, p.read(n)
EHESBEDNDH D T,

4.4. AR cHh 71
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

For Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/
Unix Tl&. Mitch Chapman 1 X % Usenet O#FFEE SR L TL 2 &\

https://groups.google.com/groups?selm=34A04430.CF9Qohioee.com

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

Python @ file object 1X. {BKHED C 77 A NTFT 4 A2V TR ED, WROBFKEL £ YT,

FAIAAD open() BARIC X o TAEKREINZIFEAED 7 7 AV F TP =7 T, f.close() & Python
T 7 ANKETY 27 bH Python OBREL ST SNTWE DT 2HEDI, ZORZHZ C 774
NT4 ATV TEZACZ K RFHLET, THE £ BPIR-IV e Ro7ZWZH £ DTAMNFIZXRT
HERNCEZ D £9,

L2 L. stdin, stdout. stderr & C TRHZZIGEDVEZ SN T WS Z e h 5, Python T b RERICRINHK
HLNFETF, sys.stdout.close() ZHEITT 5. Python LRV D7 7447 =7 ML TW
25D FT2HBDFONETE, C 774074 A7) FRITEACShEEA.

TEHB CI77ANT4RAZYTEDILE, ZO=Z20Nr%REAL 3120F, FTARYLICHE 3HERH 2
e EMEDPDINETT (FIZIX, JBREY 2—1D 1/O 2EELEETLESI 2D LOLERA), AYITHE
751X, os.close() 2o TL X\

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

os.close(stderr.fileno())

T BoEgeLtehzi0,1,2 bEZET,

45 %y kD=2 /4 R—Fy hFOTSS Y
4.5.1 Python ® WWW YV —=)LICIZ@HBHD ETH ?
FA4TI7VV 77 L YAT= a7l internet £ netdata £ WO EESIR L TL 72XV, Python Zi%, ¥ —

NYAL R TIAT7Y YA RD web YR T LZERTZ2DIMERLZL DEIS 2B HH FT,

FHAARER 7L — 47— 27 O EIE Paul Boddie & & - T. https://wiki.python.org/moin/
WebProgramming TX Y7 F Y AN TVWET,

Cameron Laird 1%, http://phaseit.net/claird/comp.lang.python/web python T Python ®v = 7 iz
B3 2 ERRR-IHEBE L TVETS,
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4.5.2 CGl 7 +—LDO%E (METHOD=POST) ®#&M¥ 3IcIF>5 LEThH ?

74 —24% POST LEMROY 2 7 R-—IZHHRLAEVWTT, lBICHET 2003 —FEH5TL &
S

HHEFT, ZHUX urllib.request ZHH L -fHHELRHITS:

#!/usr/local/bin/python

import urllib.request

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

# connect and send the server a path
req = urllib.request.urlopen('http://www.some-server.out-there'
'/cgi-bin/some-cgi-script', data=qs)
with req:
msg, hdrs = req.read(), req.info()

—MHICiE. =t v tEETTZ Yy a—- FEhk POST #IETIE. 7 U XFHE urllib.parse.
urlencode() Z{fio TMHXNRITINER SRV I EWRKFEELTLZE W, flXiX. name=Guy Steele,
Jr. BiEET 51203

>>> import urllib.parse
>>> urllib.parse.urlencode({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele’,2C+Jr."'

BE:
urllib-howto 122 < DHINH D FF,
453 EOEZSa—ILH HTML OERKDBRICIIBEEFITH ?

Web Programming (2DWT D wiki DR— MSFILD) VI BRI SN E T,

4.5.4 Python X7 V)T rHEAXA=IZZEBICIZES LETH?

BHES 4 75 VEY 2 —) smtplib 2o TLZE W,

UTWRTDON, Zhzefliol T B NFERD X — LK EHRTT, TOXY v Fid SMTP VY RF %4
R=FTE2RAMRLEZTTUEEIL T,

import sys, smtplib

fromaddr = input("From: ")
toaddrs = input("To: ").split(',')

print ("Enter message, end with ~D:")

(RoR=1kiL)
45 Ry rI—= /A4 2=y FOTFZVY 73
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(RIDR=I D5 DR E)

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 BRE DD H OFRE sendmail 25 Z 2 TF, sendmail 78277 LOHFTIET AT 2L -T
A T3, H5L =X /usr/lib/sendmail 72572 D, H 5 & TlX /usr/sbin/sendmail 7257z b, sendmail
DIZaTAR=IPYFIZHRZTL &S, TN a—FREIDLSITLD £3:

import os

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

p = os.popen("/s -t -i" 7 SENDMAIL, "w")

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

.write("Subject: test\n")

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

.write("Some text\n")

oo B o B o B e

.write("some more text\n")
sts = p.close()
if sts != 0:

print("Sendmail exit status", sts)

455 V47 v b®D connect() XYy RTITOYF I INAGLLTBRICIFESLETH?

FiT select EY a =Y 7 v FOIEFEMD I/0 25 Db 3,

TCP #fih 7 vy ¥V 7E3NRVEKIICT 0T, Yoy b/ ry7ayd Uy 7E—RCHRETLI LD
HX %3, ZL T socket.connect() L=k =iz, HIFEICHEHITE S0, =7 —%FF% .errno L LTED
BN EZITEZ DY E 520127 D £3, errno.EINPROGRESS &, EAETHTH 20, FHEET LT
BVEWS ZeZRLET, B2 OS TRERZEIREINZDT, HRIEDI AT ATHDNRENS %
MDD TEIRLENDHD T,

socket.connect_ex() XY v REMZIIFINELER L THEAZ T, ZTHIEHIZ errtno DfEEIR ST
Lo, R=VUYZD=HIZiE, 2 T%/- socket.connect_ex() ZMUHT I N TEET -0 /21T
errno.EISCONN 3#fid N7z 2 2R L ET - 3, BRI 2V 7 v MOzl L TE ZALAREDH
NDIEDTEET,

AMR: asyncio EVa—E, /¥yT7BRyFIIDAY P =7 a—-REEIMEDLDIITIL LT
DEIBRFERRELET, 20BN L LT, Twisted ZZHRETELRY —F =T 4 DFA4 T
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T

4.6 T—HIN—2X

4.6.1 Python ICIZT—ER—ZANYT—SADI Y A—TT—ARIHDETH?

F,

fEH¥ED Python 121&, DBM X° GDBM 2 ¥ D, T4 AT NR—ZADNY Y a2 Df VX —T 2 —AbEENTVE
3, E/z. sqlite3 BV 2 —lid, BERT 4 RIR-ADHBRT —ZR—2A 2" L ET,

FEALDBRT — X R=ZADHFR— PN TVE T, #7FMllE DatabaseProgramming wiki page ZZ ML
TLEEW,

4.6.2 Python TKEMBA TS TV b ZRETBICIEESLETH?
pickle 74 77 VEY 2= T, T —MRNBAFETINEZRRTEET LT 7400 VT b,

T4V FUDEIRBDERET LI LIZTTEELEAN), shelve 74 77 VEY 2 —/1id pickle & (g)dbm
Zv, fEED Python A 7Y =2 M 2ELAKKMNLRY vy ¥ 724K L £3,

4.7 R

4.7.1 Python TEBEERTAICIFESLETH?

EHEE Y 2 — )LD random DVELBUAEKER ZEE L TVWE T, HVFIEHEMTT:

import random

random.random()

AKX [0, 1) ND T > & L 7RIFE/INBUSEE R L £ 5,
CDEY 2 —UFZOMZ L ORHELLER#ER b H D 3, Hlz3:
« randrange(a, b) XXM [a, b) 22 HEHEEVF T,
o uniform(a, b) XXM [a, b) 2 SIFE/MNIREEESF T,
o normalvariate(mean, sdev) XIE# (FVR) iz H >V 7L ET,
Y= Y RICEREAT 2 EKELBEEL HD k3, HlRIE:
e choice(8) WHA BN =T Y ANE TV RARBREENET,
o shuffle(L) BWYRMEA Y TL—RIZT vy IV LET, ThDE, JYXARMUEZET,

Random 7 7 ADA VARV AEARML T, BEOMN REHBERIEE OB I TEEF,
46. F—EAR—2R 75
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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,

S0 ¥ 25 Python IRBPTFELBEVE SR C R C++ 9477 VADA VR —T = 4 ADRERIGE,
SWIG &5y —ILT, ZOI734 77 VDTF—2RDZ v ¥y 72K ET, SIP., CXX, Boost, Weave
TH CH+ 9479V ITEET,

77
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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() B TA 7Y =27 FDIEED XY v REMUHEE T, T X XF, 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, ...);

ZHERXY Y FEEBEOWARZ ATV 27 MZHEMT, HARAAPZ—PERNIERD D THA, BDE
IZ0f LT Py_DECREF() T 2MENHZZrdHDET,

BlZIE, BT 7ANATI T FD "seek” XYV 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 2 MIX BIZ X AR ETT, BEUES B2 L TREOH 32X,
74 =<y MT () ZEL, BEEZ 2D THEIETIE, BEEEZFEIN TS > THIZWE 731)” 2 LT
720,

5.9 PyErr_Print() (£ D1t stdout/stderr ICENFTBHD) ho5DH %
RITWMBICIFES LEITH?

Python 2 — FNT, write() XV v FEH K- FTEF TV M EZERLTLILE N, Z2OA TV 27 b
% sys.stdout & sys.stderr IZfRA L TL X W, print_error ZMEOH§2, HIEHED F L —ANy
IHEBEFBI SR TSV, 257U Hd write) AR SEREOFTICITE X T,

RO ML, 10.StringI0 7 7 A %S Z 2 TT:

>>> import io, sys

>>> sys.stdout = io.StringI0()
>>> print('foo')

>>> print('hello world!')

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

(KDR=I1Z%i<)

5.7. Py_BuildValue() THEEREDZ FILEEZICIEES LETH? 79
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(FiDR— 25 D %)

foo
hello world!

INEREILIEETEHRARLA T2 MIRDEHIWCHRBZTL &I

>>> 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 —IIICT7I7ERXTRICIFESLZF
gTHh?

MFDESCES 2= N ATT =7 PANDKRA VR Z/BONET:

module = PyImport_ImportModule ("<modulename>");

ZDEY 2a—NADEREA VAR —-PERTWARW (DD, £/ sys.modules IZHNATWAW) 256, ZHUTE
Va— NP L 3, %5 TRIFAUL, BHIC sys.modules ["<modulename>"] DIE%ZIEL £3, 723,
CHUTEY 2= N2V R LZAFEBICORALEE A, ZTHUTEY 2 — AL E AT 'sys.modules &
REEINTVWE I ZIRIET 27251 TY,

INT, EVa2—LDENE (DFED. Y 2 L TERSINLEREDOAH) IKATOXS 77 RATES X
2D ET:

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIIRATE LB TEZET,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKESLETH?

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
Ao 26, CREER (KA ¥ &) BIZHE W TH LW Python OB ZRHERT 2 758HE C++ A7V 27 b
MLUTHEMTT,

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

ZL T, GDB ZiZg#)¥ 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,
RODoBWIr71IRHBDFET, BETIH?

Python ®Z L D8y r—I = 2 VIZiE, Python #LIRZ 2 Y A VT 2 DICRBERFEAR T 7 A VER

{p /usr/lib/python2.z/config/ 74 L7 P UDBEEFNTVEEA,

Red Hat Ti&. Python RPM %24 Y X b= L L TRER 7 7 A L EHFTLIEE W,

Debian Tld. apt-get install python-dev ZHEITL T &\,

5.11. Python D5 C++4+ ATV Z—Tx—RXFBICIFESLFTH? 81
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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, http://www.boost.org/libs/python/doc/index.html) XX, Zh%
C++ 26TEEY, (T72bb, BPL 2ffioT C++ TELNLIIRY 2 22K TEZT).
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SIX

WINDOWS E£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

THEANT L AEMAERTIED D TR A, Windows A~ oA U670l 7 02ETT5DIER
TLE->TWAEHEIEX, ETHLLARILICEZIZTLED; #5TRHRVWESIE. 35V LF5ENHLET
L9,

Unless you use some sort of integrated development environment, you will end up typing Windows
commands into what is referred to as a "Command prompt window”. Usually you can create such a
window from your search bar by searching for cmd. You should be able to recognize when you have
started such a window because you will see a Windows "command prompt”, which usually looks like

this:

C:\>

CONFIIEZ>TWED, HERDHoDTBZ3DT, aYyPa—XDOERER. HDREHEEMAZ LI
HoT, ZDEIWTHESTVWBRIEEHBTLLS:

D:\YourName\Projects\Python>

CDES%Y 4 FYEZMITIE. Python 70275 A%z 3 FIIXNEFAICES X T,

Python X2V 7 & Python 1 Y& F UK LIHINZ DT 025 A TUHEIARIFUIZ LBV E NS
ek, MBS A2MENRDDET, A VX TVRIEIRIZ VY T M EFHiAIAAB, N ba—FRizary 4L, AN
A PI—REFEITLIOTI7L2ELEET, TliE. A YX 7V XD Python A7V F 2D 72D
3. CARHEZRZTZ2DTL & 557

EFFTRONC, a2 FU 4 Y FUI "py” EWHBEENA VR Y R RT3 R TH S LR E 2 0HE
BHDEF, v KT 4 Y RURBWES, py VWS avY FEANL, UV E—YF—2MM0TIHEE,

C:\Users\YourName> py

RDESTRHNHBRZBTL & 5
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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.
>>>

AVETYERD MFEE— F" BB ED F L, ZHT Python OXXRREXFHEMICAI LT, FFoTWBH
WRITPFHMIXE2 2B TEE T, ZhD Python DEREIEDHEEED O DT, WL DD EEATAN
L. MRz RTHEIrPDTAEIL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Z L DADBNFEE— FERERTHEER 0 S J AR EMK L LTHio TV EF, MEER Python £ v 2 a
VERDLLEREVWES, exit() BBERCH T, Ctrl F—%2H LM S Z # AL "Enter” F—% L
T, Windows 2~ ROy F MR- TLEE W,

AZ—bk IRTOTATFL Python 3.x  Python (command line) D X 5 RIHED AKX —F X =2 —1C
A0 LhERA, ZHEEETZIE, FILVY 4 YRV >>> 2 WS 7Yy RRLNETL &
5. ZDHA exit) BBEIFOH T Ctrl-Z2 ZANT 2LV 4+ ¥ FVIRBL %3; Windows i3 1 20
"python” I~ FZ2Y 4 Y FYTETLTOVT, A VX TVREKTIELEZIZ, 2OV 4 Y Ry
S

py A° Y FHREMEINT NS Z e AR TE /DT, Python A7V P+ 252602 k5D ELR, 2
D7=®12iE Python 227V 7 b DAftnf 823 2 WIIHN SR 2 5.2 2B H D £F, Python A2 U 7 hH3
TAZ by FWZHY, hellp.py ELWVWIHIHKHIT, Brod¥XRwIica~vy a7y k—o7 412 b
VEAWTWRERELEL & D 25T 22RDEIBRERDVALNET:

C:\Users\YourName>

ZZETRNL py DRAIWCAZ VT MDA REASTT S Z LT, Python iICRAZ VS 2ET XS py 2~
YRIZWBTEET:

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

6.2 Python X7 1) 7 b ZEITREEICT BICIFES LEFTH ?

Windows Tl 4D Python 4 > A b —F X3 TIC .py IR F%2H 2 7 7 4 VA (Python.File) (ZBHE#E T
J. ZDT 7 ANENTA VR TY) REFATTHA—T > a< R (D:\Program Files\Python\python.exe
"B %k) EE5ZFE T, avr RFur S s foopy ¥ LTAZ Y M EETARICT 2K ZINTHY
TY, AZ V7 MEIERTFZ LT oo’ I RA FLTHEITLEZVDR S, PATHEXT BREZRIC py %
Mz TLIZE W,
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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? 85
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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,

. SWIG 2{# 21X, app DT —&X 2 XYV v F% Python T X3 &£ 51233 Python " #EiREY 2 — 7

EREICENE T, SWIG BHAZIKER o T NBETL &5, MRELT, .exe 77 4L OHRIC Y
¥7F% Ca—FHRTEET (! ), DLL 2/ 5672 Td &LL< VU7 flfiRIHRY %7,

. SWIG [3HERDAHNIAK 2 AT D init BIEL (C BIEL) 21D 9. HIXIX €Y 2 — L OARHTD leo 7

5. init BIE O AR initleo() 1272 D FF, SWIG shadow 7 7 R EFo721Z5 8L, 25T 3¢k
init IO AHTIE initleoc() 1R D £F, UL shadow 7 7 ADMES1F L A YNz helper 7 5 2
2L L 5,

AT7v 72D Ca—K% .exe 7740V 7 TESDIE. PIHMLEROFIH L & Python ~D
EV2—NDA VR=IPAFLEHPLTT ! (FFa XY MEIh TOWRVWERREEDO-DOHTY)

BT 212 MTFoa—F&EfioT Python £ ¥ X7V XZHREY 2 —VAATHIHL ST 2 Z e T

S

#include "python.h"

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

. Python ® C API iZi&, pythonNN.dll Z L RF 3 Diffibhiza> 45 MSVC DAtd a4

TERFES LHNZ ZODMERH D £7,

I 1: 22084 F12 & o T struct FILE ([ZA§ 2 &A% 5 72, FILE * 58z 5 0bH0 5 7
ki B, 2ar A SEBETHE EA. EEOBALS. Iho 3@ K KEERRIC
f;OTL\ij—o

i’ 2: SWIG & void BIBIAND Z v SZ2AMT 5 & ZILFOa— FE2ERL 5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»¥. Py_none & pythonNN.dIl A® _ Py NoneStruct &\ 5 EHk 7 — Z#EICERT 2~
TS, ¥/, Z0a—RiEha >y 4 SBRETIEIEMLET, ZOT—FERO XS ICESHEZ TLE
X

return Py_BuildValue("");
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ZAT, SWIG ZE72EF I 2720 (X SWIG OFE2RHILETT) FATH. SWIG D %typemap
av Y PR THBMICAETE S K51 £9,

6. Python > =)V X 27V 7 s Z{fi 5T Windows app N5 Python 4 ¥ X2 7SV XY 4V RO ZERT %
DIFVWHFIETEDH D EVA, ZOXICERRENDE T 4 Y FUid app DV 4 ¥ YT R T LT
BREDERA, VLA " AIAT 4 TR AR TVEY 1 ¥ FU% (wxPythonWindow Z -7 L
T)EARETT, ZDV 4 ¥ RU% Python 4 ¥ 2 7)) 220k S DEHHE TS, Python @ i/o 1
HAEZRHE—LTE YAR ATVzZMIBVXALZ FTEZDT, read() & write() X
Yy FEEL JEEEY 2 — L TEHRSNE) Python 7Y 22 b E2HURVVDTT,

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,
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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?

Standard builds of Python include an object-oriented interface to the Tcl/Tk widget set, called tkinter.
This is probably the easiest to install (since it comes included with most binary distributions of Python)
and use. For more info about Tk, including pointers to the source, see the Tcl/Tk home page. Tcl/Tk

is fully portable to the macOS, Windows, and Unix platforms.

WNRETE2TI79 b 74— EXoTREMOERBEDIDDEST, Y7 v b7 4 —2H BXY 77 v b
Zx—ulilfFg O GUI ZL—4T7—27 DY A % python wiki TBRTZ %3,

7.3 Tkinter O&ERY

7.3.1 Tkinter 77V —2 3>z FkiETd3ICI3ES5LEIH?

Freeze 3AX > F7ruy7 U r—>a v aENRT2Y—LTT, Tkinter 7 7V 75— a v 2HiET5 L
Z ZNE Tl & Tk 94 75V ZRBELT3DT, BEOXXYRF7a 2 E3%D A,

—ODRRRIE, 7TV r—a iz T & Tk 54 77V %EML., BREZR TCL_LIBRARY ¥ TK_LIBRARY
TI7YVRALDIIEET A Z LT,

HICARY K70y R7 TV 5= a Y83 370E, 7477 VRS T A2V T 77V r—a
VIS TOWRIINUIRD 2 A, Tz R—FT %Y —1D—21F SAM (stand-alone modules) T,
Tix 74 A bV a— a3y (hitp://tix.sourceforge.net /) D—HEBTT,

SAM ZHMTT 5 X511 Tix /L KL T, Python @ Modules/tkappinit.c NHEBD Tclsam_init ()
FEADOHEY) 72 a—1EFEITL, libtclsam & libtksam 12V ¥ 7 LTLZX W (Tix 74 77 VEEATHRWL
T9)o
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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 FTARY MZHREITITFoNTZARY AV RSP, BYIRF DI ZIZZZAVE
NENRNE WS HED IS HIPNE T,

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 Many Unix-compatible operating systems, such as macOS and some Linux distributions, have

Python installed by default; it’s included in the base installation.
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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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>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

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

FH IR OEBIC B THEIT E D —AAZRICHID HTohE g, DL TZTSHANTOV
Tid calls ZBRLTLTEE VN, VX ZRARBOVTEFFERTLDICHLW I M5 Z el
KRET, FHBENfHIe - VERICE DL THNET,

R51% . FAQ @ RFIHERFIFBDEWVI[ATTH? . PEP 362 2SR LT E W,

asynchronous context manager (JEFfAa > 7F X b= —T %) __aenter__() & __aexit__() XV v
FZEFKT S LT async with XNOREZEHT 247227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEEHAY = 1 L — &) asynchronous generator iterator %38 3BT T, async
def TEFEI NN —F VEBUZEITOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THHATE 2MHDOW I ZENRT 2 DIMHEHEINE T,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
AN
=

BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

JEFEHAY = 2 L — X EAEICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEM o THUIH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator TF, Z® awaitable 7Y = 7 M, XD yield AEF TOIFFEIAY = 2L — X
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T EREAIC TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRI# A 7 5 7)) async for XORTHHATEZ2 47227 + T3, HHOD
__aiter__() XY v F:5 asynchronous iterator iR X213 D ¥ A, PEP 492 THEA X
NE L7z,
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asynchronous iterator (JEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLATY
=27 T, __anext__ & awaitable ¥ 7Y =7 2RI RITNIXR D £¥ A, async for &
StopAsyncIteration 4t 2 EH T2 £ T, JFEPA 7L —&D __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N CTHEHT 2 P2 AT 27 FTF o coroutine 2>, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object bufferobjects %R — h LTV T, C SiEDOEKT HHi L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array . % { O—fKN7 memoryview + 7Y =
7 bBZTHTZD FF, bytes-like 7T =7 MiE, T—XREHE. NAFV T 7 A NANDRE, VY
T FeRBLERERE, NMFVTF—X2ERT D20V AREECHHT LI enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD ET, ZOREOFFa X FTIEXL 7 H
HEZWRER bytes-like £ 7Y =227 b WEKRLTWES, LHEAGEERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDEENF T, F/z. MDD OBRIETIIANELA
TV VDAL FYF—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 OB ENE T,

bytecode (/X4 + 22— F) Python ®Y —2Za— Kid, Python v 25 4® CPython 4 > & 7V X DNHER
HHTHHEZNA FPa—FAary fLENET, N FPI—=FiE .pyc 774 F ¥ v aEh,
HL7 7 ANPERICETEINS EZE LD EHECRDET (Y—RA— 25N L ba— FADH
Eoary 4 ek ET), 20 7 PREEE (intermediate language)” 1&, &4 DN pa—F
WHGT 2HMEE 2 EITS 2 (REYD Y TEFT 2 VWA E S, HERTEEL LT, N Fa—Fi&
H72% Python (R~ VEITHIEST 2 Z 2=, Python V) —ZAMTLEETH S Z L3 hTn
EH A

N4 ra—-Foma—HEiE dis EY 20 ZHH FT,
callback (=N 7)) FEROD ZRERTEITINS D5 B LTHESh 5B

class (7 7R) 2—HF—ERA TV =7 M elflT27DDT7 Y T —FTT, 77 AERIEE, ZD2
FADA VARV A LDOBERTHRY v FOEHREZZAE T,

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,
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coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BRI D (—DOI3BH. —DOZE/NEGRE). A% § 2 A02[F CANC AT 2723 MU TypeError
BIADITT o N FE T, BBk R o726, TRTOFIEIZ. 728 A HERATH - TdH, HIZ 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

complex number (HFEE) L<HMOENTVWLEBERZILRL 72D DT, IRTOBIEL L EHoFE LT
REINF T, BEUIEEENL (-1 OFHR) KEBZHITI LD OT, —fRICEETIZ 1 eFErN. T
Tl j eFrNET, Python BEZEBUTHAAATHIG L, BEDOXRILEZM->TVWET, EHRIIRE
2§ BOFTEELT, HlZIE 3+1) TY, math Y 2 — LOERBIREFIH T 5121, cmath Zff
WET, ERMOMEHIE LD SERBYOBET T, SEMZEURITIUR, I XIEHEVR EHL
TLE>T&LWTL x5,

context manager (27 FA bM< pr—T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LTS,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFFOLER, TR H2ERDEDL
BARADETAL Yy RTEEDEZAL Yy FE—HLZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEHDE, a v 7 F R EHOERHRIIMFNZ
JEFIAZ R 7 DR DBITT, contextvars ML TL X W,

contiguous (B, i) Nv 7 7 DHEIC C-&8#t L7213 Fortran &t TH 25812, 2Dy 7 7 135#
L TWREAREET, LRty 7 7id C @i TH D Fortran HEiiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ”x TV ECHET 2 O REBIN. REPLaLLHE DI TV IEF T E

ZRIED C-H#fEREFITIZ. XEY 7 FLRAERERZ K2 BICIIRBOBRI FORRIICED %
0)0\_5@ L. Fortran @it 2 B8 CTIRBRAI DR A FORAINCEN & 5,

coroutine (IN—F V) AN—F LB Y ITN—FrDED RNZIEXTT, ¥ 71—F 23RO LN
MR BAD, HORD sNIMEAIHHET, aL—F VITIFZL DA BRMA» DAL, i, H
S5 ZeNTEET, T—F VIiF async def X THETEZXF, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b EIRTEBTT, ar—F U BEIE async def
X THEEZXN, await. async for, BX U async with ¥F—V—FE2ROZLHHEKET, Zhbid
PEP 492 TEAZNE L/,

CPython python.org TEAF XN TW3, Python 025 3 v 7V SiEDIEHERN 2 FEE TS, "CPython” ¥
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZER ST, @%. eurapper X THBEIRL L CEHS XS, 72
L — X DO— &2 FIFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDIREFI VR Y VAT aH—TF, XD 2 OOBEBERIIERICHEL DT

def f(arg):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHEERD 2 ZRACBFELETH, HDEDEDLNELA, 7L —RIZOWTHLIE, BBER B
TP IVIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__QO, H2E __delete__() ZERZLTWVWEAT
PP MTT, BBV IRBEUNTRIV TR THS 2, BHERRICL > T, HEIh TV BRI
EENPEC XN E T, EBH. get,set,delete D/zdDIT a.b L EL L, a DI ITRAFHENTAH IV =S
b EMBLETH, 0 BT RIZYTFRTHNEZNEZND TR YRRy RBREFHEINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
B XYy B, Taxs a4, Z77AXYy B, BlIXY v P, ZLTRA=RZ 7 20ZR Vo %
 DERED IR0 6T,

FRZYTEDXY v FICB L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (&£&E) (EED ¥ — ZEIHST T 2 #HAHES T3, __hash__ () XY v K& __eq O XY K
ERELMEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y ¥ a2 (hash) eI TVWET,

dictionary comprehension (FF&NEKGL) iterable NORTH 2 WE—HOBERZUH L T, ZORED» S
RBHHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L FF, comprehensions ZSH L TL 72X W,

dictionary view (##&H Y 2—) dict.keys(). dict.values(). dict.items() PR FT AT =7 F T,
HHEOHHOB R 2 — 2Rt L EF, Thbb, HEMIELEIND L a—3Zh2 ML %75,
FFEL 2 — 2N TERR Y A MICT 512E list(dictview) ZH LT E W, dict-views %
S TLZEW,

docstring 27 7 A, B, €Y 2a—NODOEHORTHZXFHNV T I3V T, ZDRAAL — b DOETRITITIE
HENFTH, arv A J2XoTHENh, 20752, B, £EP2—D __doc__ B LT
REINET, /Y bRART Y a Y TE2 GRIEFE: BELLTBRTE2) OT, A7V =27 DK
Fa Xy b aEEENRIGTT,

duck-typing H24 7V 27 bDBELWVWA VR =T 2 —REFFS>TVELERET DA TV =7 PR
ZRBWIOTIIVIRRANTT, bz, BicA 7Y 27 PO XY vy FREMENMEITNT
DEOLNZDLET, (TEADEIRCRZT, 7LD XS CENE. ZHUIT AL THB.1) [ ¥
R—T7 2 —RAEMREIDEHRT LT, EFRITFTHF A vana—FE KVE—7 1 v 7 REZFHF
LTERMEEMEXEET, v 7 XA Y 7E type() X isinstance() WX AHIEL T F T,
(oL, B o224 7% MREREI SR THMETAIDTEET, ) 2ofbb, HMAKIZ
hasattr() ¥ EX® FAFP 7uZ77 I 7%FALET,

EAFP T[E8R]Z ¥ 2 X DEFFL %355 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZEHD) OB T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BT 2D EREL. ZDRED > TORGE N EHIEL £ T, ZOMBRTFRLFY
53—=F 4 YT RARXA MR, try LB LV except XKWL TADZDPFHETIT, ZD77=v7>
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3. COXIREFFH/TELMEDNTVWSE LBYL AZ AL ENMRKLSDTY,

expression (R) A DELFHEX NS, —F & £ H DX (a piece of syntax) TF, Wz 5, it
V7o, AL BT 27X, HETPEETCHLRY, 2RI RNOEROEARENTT, o
Z < DFFELEV, Python TIEFFEOLTOHMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERBRW X $HD FF, RABKTIERIXTT,

extension module (#EIREY 2 —1) C R C++ TEIPNEY 2 —T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I 0E fstring” 2RI, ZHUE T 4 — 7 v MEAFS
V7 7L OFMEEOZMTT, PEP 498 3 S L T EE W,

file object (77 ANF T =22 b)) TUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
ZRODD) ZREALTWEATI 27 M TT, 77403 TV 27 NI fERE N FEITL 5T,
FEBOT 4 R LD T 740, ZOMDEA TORA ML —=IREET AL R (FIZIX, BEEAHT,
AVREIRNY T 7, VT v b, XALT F)ANOT7 7 CREHENTEET, 77404 TV 227 M
file-like objects X streams & HMENF T,

T7ANE T2 MBEBRICE3IEEODEST: O NAFV—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /1 VX—=T7 24 A& io EY 2 — L TERINLTWV
¥9, 77 ANFT TVl 2R BHENR T AL open() B EMS Z 2 TT,

file-like object file object ¥ [FAFET T,
finder (774 VX)) A YER=PEINTVWBEI 2—1D loader DEREFRITTE2A TS 27 F T,

Python 3.3 IETIE 2 D 7 7 4 X3 D $9, sys.meta_path TR I NS meta path finder
¢. sys.path_hooks THEH XN 3 path entry finder TT,

I OWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L T X W,

floor division (Y] D5 THRE) —FLWEBICYI D 5T 2 BEENIRE, YIDIECTHREEE T // T, Hlx
F11 /7 413 218D 2RISR NS BOBEORETIX 2.756 A iBoT&E %3, (-11)
/] 4% -2.75 & INEWAIC A 5 (FRIE: AOBRANOIDEIT) DT -3 127485 LITHERL
TL7ZEW, PEP 238 2L TLZX W,

function (BEI%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BT 0L LD K5 |8 2ET ek
T, EEDEITRICS I EFH T2 Z PR E T, |58 AV v E. function 2SI L TL X0,

function annotation (B¥(7 ./ 77— a ) BBD 85 X —&ZLIEDED annotation T,

BT 77— ayid, @HIZEEYF odifEbhEd: fIZIE ZoOBEZ 2 2D int BD5|
Brelis L ffFE ., £7 int MORDEZFO LHfFE ATV T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,

HEEEDRBAN B % variable annotation £ PEP 484 ZSH L TL 2 & W,
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_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YavL 7y ay) ZALEHFELNSE Z DRVAEY ZIRRT 2 T3, Python
F. ZRAT b, ERSEERE LB T 2ERIR—YaL s X effio ThHR—YaLryay
EIIVWET, IR—YaL 7R ge BV a— L EHo TRIETE X T,

generator (¥ =L — &) generator iterator ZiR BRI TS, WHEOBEBUZEITVE 2, yield &HFD
MTHRRED FF, yield Rid. for V= THHATE/ZD, next() B THELZ 1 23 OWMOHLAED
TE%, HOWOZAEMT 20IHHEINET,

WIS 22 L —XBBEZRLE I RCL->TRE PxRL—FAMTL—% 2HTHEHHD %
T BMSNEERPBHS N TRWEE, LD D12 h B2 AL £,

generator iterator (¥ =z AL —& A 7L —2X&) generator BIITHERINE AT =7 M TE,

yield O NZRFMEITIRE (RIFMABSRUED try XX Z2at) ZaE L T, WEIE—RrcH
WrahExd, DxRL—F4TL—2 pHEHSNL . FMLMEZIIGL 3 (BEHEOBEBDFET
D7z TITH LWIREED S B4R S 2 @ & MR T ),

generator expression (¥ =t L —&ZK) 4 7L —ZZ2RITATYT, HEBEORXIT, V—TEHEERT S for
i, @i, Z L CHIBATRER if Hi5000WTWwa K5ICRAE T, 25 LTl R, SMilo
BRI TIEER AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v Z7BIE) R 2800 LR Ci#EZ 3 2 BEE > o S 2 BET S, Y
HURHZEOREZH NI MIET 4 Ay F 7LV X LICEDPESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

generic type A type that can be parameterized; typically a container class such as list 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 B L TL 12w,

global interpreter lock (7B — N\L A ¥ &XFY &y ) CPython £ ¥ X7V ZBHAHLTWS, —FIZ
Python ® N FOd—F 27323y RIZ—2FB I TH 2 2 HET 2 HATY, Zhick
D (dict REDBEHELMAAATEEL) 7V 27 METADFAKEY 7 & 22K L THEERICZ S
1272 % DT, CPython OFEEDRS Y TNIRDET, A VX TV 2ekeay 7§52 T, vLF
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Taty s UL ZAF LD aR P eEE#ZIC, £ VYR T) ZEHBEICILF ALy METE
55912k ET,

727U, D 2 VIO WL O DIIREY 2 — i, TNy ¥ 23t H R Y ORI EOBEWLHE
35 L EICGIL ZERT 2 KO CREFENTVET, F£io. [/O WiHE T 258 GIL 135 IRk
ENET,

WEIW ? HHARSLVF ALy RIL” LA v 27V 2 (HEh 2 7 =2 EfirVhETrY 75 3)
MEARINE LD, —KARS v I7A7aty FDGEDRT 3 —< Y ADRER 7O TR L T4
ATLe ZONRT7 4 —< Y ADMERFRRL XS 2328, EEN X DEMICR DRI X -2
THEEZLNTVET,

hash-based pyc (v 2 X—=X pyc 7 7 A4 V) IEYEZHFNT 272012, WIET2Y —R7 7 4 VDR
BEHRATIE RNy Y 2 l2FHT 24 Fa—FDFXFyv> a7 741 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA TV =7 b, EFBEHPZEDS RNy Y a2 D
(_hash__ () RV v FABE), O+ 792 b L HENTES (__eq () XY v FANRE) 47
P77 bTY, FERANY ¥ aFREA 7Y 2 7 MIBTR U Ny & 2 HE2FHOBENDH D 7,

Ny T aRRERA T 27 MIHFEDF —REEDA N LTHZET, HEPLREDT — XiE
BHNETA Y > affzfi>oTn 2756 TT,

Python O A I 2 =X TNV RMHABABLA TSI 27 NI, IEEAEBAY Y aA[RETT, (VR FHED
E97) I2a—RITNRAYTFENY T2 RARETT, (X TN% frozenset DX S7R) 4 I2—&7
NRaArTHIE, BENINY S 2FHETHLEEDHNY Y 2HHETT, TP —FRDI FADA ¥~
ARVATBBEESRATI 22 MEFT AL b Ty & 2 fAHETT, ZR6ELET (HEERNT)
HEBFERIEIEEMTH D, Ny > 2afElF idO) LhELNET,

IDLE Python OFABHIFERSE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
BEEAICARS TV S EARRZERED =7 1 2 4 V&2 TV XBREITY,

immutable (£ I 2= 7NV) BEDHEZF07A T 27 b TT, A I2a—RTNRFTI =7 MZiE. &
i, XFH. BIRURIAVRERHDET, ZNO6DF TV MIEEEZONERA, FlOfEEE
REERBTE, FeA 727 PE2ERLRTNAERD ERA, A1 32— TARIFT TV
F BEEDN Y > 2 HDAE T2 IRPLCHE R REZ R L ET. HEDOXF—DZHITT,

import path path based finder 7% import § 2 EY 2 — LV EMRRT 251 (L7213 path entry) DV R b,
import . 2DV R MIEHE sys.path 2ERETH, IRy F—YOHEEIB Ay F =T D
__path__ BEH»SHHKE T,

importing »2%EY 2—1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2% &k 5123 3 0HE
T3,

importer EY 2 —VEELTR—-FTE2A4T7I =27 b, finder & loader DE¥HELTHHEA4AT7I = b,

interactive (X1EERY) Python WIEMEENA > 2 TV &b D, XX xe 4 V&2 TV XD Tay 7 MTANT
% LB FEITINTHERE R 2 Z e 23 TE £ 9, python b5 HEGEXFTICHEITL T LIV,
(AVE2—=RDRAA Y X =2 =75 Python DXNEENA Y X TV X EEHTE20d LNEEA, )
MEERA > 2T 2E, FHLOWTATT7R2RALTALD, ED 22y F—IOHFEBNTHS
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(help(x) ZHZTBVWTLZIWV) DIZIEHICER LY — LT,

interpreted Python &4 & 7V ZEADFFETH D, a> 4 SEEOMIMNEL T, (N Pa—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOA & FYXEELIE. Y —RAa—FD
7 ANE, FTERATEHERCL T OFITIEZ L o R LIc, EHEEITTE2 2 2EK
LET, 4 Y27V XEROFELER,. a4 FHROZEL D K/ TNy 7094 7 Vi3HE
WHDD, 07T ADEFTEI—MITEBNT T, WEEHN dBMLTL XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEFE SN, £ 2 =L TRTOD
2V T 4 ANVBHNEREZZED, TRTOMRLEY Y — R ZBREEINCHKIT 2. ik 7 = — X2
ADET, 207 x2—RF AN=VAL 7L 2@ BEFIHL T, ZAIRED2—F—ERDT X
b o7 & —% weakref A — ANy IRPUHEINZZEDBHDET, v v PRV Y7 2 —AHITHE
TENZa— R, ZOBMEKIETZ VY AR T TIERE LRV (X B 2RI 77V —EY a—
LR warning #HETT) 72Dk & RAPMCER L £73,

AVR—TVERBY vy AU T3 FEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITHET L2 2T,

iterable (KEATREA 7Y =227 b) BRE—FIC 1 DOF2OBREZF 7V 227 b TT, KEAEEL 7TV =2
F OBz, (list, str, tuple LW o) B TOY =7 Y XM dict T 7AINF TV Ik
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __iter__ () XV v Fd
__getitem__ () XV v REFOITEDI FIADA VAR ANREGEENE T,

RAEFIREA 7Y = 27 P& for —THNRZDOMZL DS —F Y2 BRI} 2 TOY—F7 YR LI,
S5 Y 2T K 72 DF LN S ) AR Y 2 2K (zip O, map(), ...) CHIATE £, K
BEAlREA 7Y = 7 P ZAHAABBIE iter ) DI LTHET L, ATV =7 PIHT 24T L —%%
BLET, 2OA 7L —XE—HOMEE5] 2 TEIERN T, BHEIIRKIEMREA 7Y =7 25 R
WIE, iter() ZMEARDA T L =X ATV =27 M2 HATHET 2LEEH D $H A, for XTIEZ
OEMEZ BEINTITO, R EL DL ER L T —T2E L TWa A 7L — X 2R R L %
T ATL—2 =TV DxrL—F ZRLTLIIEZ W,

iterator (A 7L —&) T—XOWMNERITEA T2 bTT, ATV —XD __next__() XV v K&
DIRUMFOH S (£ 7213 AA BRI next ) ICET) &, O OHTOEEEZ —DOFTORLET, 77—
KM% 7B . D DIT StopIteration FISf 2R LT, ZORRT, A 7L —XA TV =2
MIRETEBD., 2 L&E __next__() Z{IEFATD Stoplteration ZXMHLET, 1 71—
2, ZFDATVL—=2ATV 7 PAKREZIRT __iter__() XV v FEEELRITINIRSLRVDT,
A 7L =MD iterable X T 2I1ZL AL DHITHHATEE S, $- 2 b & LAFABNIBERD
REZITH &57%a—FTF, (List DLIR) avy7FA 7Y =27 ME, BHZ iter ) BfUCA T
Pl MZELED for =T HNTMS 2T, FiiBAREHOA TL—224EMLET, ZhzA
FL—=RTIIB T3, MDA TL—>a Y THEAEADFR LA 7L —RF 7Y 227 F MU
BI72D, BOAYTFDEIKR->TLELETD,

FEHI A2 IBEIE typeiter I2H D 5,

key function (F—BA%) ¥ —BI%L &2 WVWIERERKLIZ. V— M RPIEFPHEDO 7D D% R TIFOH LA
EA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FEICH X, v fr —KEFED
V—FrDOEFIZDo o7y — b X —FRLET,
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Python ®Z < DY — M3 F —BHEZITRD ZRZOW SIER 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BEED FIEII WL 25D 3, HlZIX str.lover() XV v FERFINXFEEXFIL &
WY — b7 F BB LTS S ek E T, HHWIE lambda r: (r[0], r[2]) © X5
7% lambda 26 ¥ —BIBEZE2 Z e B TE £F, F7/. operator EY 2 —/lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A S 7 X ZRRHL TV E T, F—BK
DIED J5 W DFIE Sorting HOW TO S L TL 72X,

keyword argument E5|H B L T X W,

lambda (7 &%) H D4 > 5 4 VBT, BEDIFCH S 21z 1 20 X 2E8AHFT,
7 LAXBBAEEBHCIE lambda [parameters] : expression T,

LBYL [Z2EHBIEDH (look before you leap)) DMETT, TDa—7F 4 ¥ 7 ZAXANLTIE, FFOH LK
RKeAT O AN, BHRINCHTHESM (pre-condition) HIEZITWE T, FAFP 7 7a—F L MIRHYT, if
X7z TAMDON S DRI T T,

<A FALy MUESNRRETIE, LBYL 7778 —513 ” A %7 @ity 7 RE” @REOBSIREL 5| =
BZIFTVRIBHD T, BlZIE, if key in mapping: return mappinglkey] &\5 a— Fid,
HEDE, HlDR L v RHBERDENC mapping 705 key ZEDR ML T, ZOMEEZ, vy
2355 EAFP 7 /u—F %25 Z L THIRTZ X7,

list (U2 }) Python DHBRABD S—F Y2 TF, VR FEWSHHITTA, Vo7 YR R TEEL,
D FFETE S B (array) RO S DT, HEEADT7 71X O(1) TI,

list comprehension (VA FANERKE) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOME1 51225
YA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] 35,055 255 FTOMBE 16 #EHEEL (0x..) LAEXFINH%25 Y R b
FERLET, if @34 7> 2 0 TY, if HiHRWIEGE, range(256) D2 TOEREMUHEINE T,

loader TV a2— %R —RFT347Y 22 b, load_module() EWVWIZRTDAY v FEEHRLTWARITN
R ERA, B—X=3—MIC finder D> HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (¥ v ¥¥ 7)) (EEOF —HFERKEZ P K- L TWT, Mapping %> MutableMapping @ fMGIEEK >
TR TIHEEINIZAY Yy FEEELTWEaryT7F4 727 b TF, HlZIR. dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path #ME L TIF 5N 7% finder. meta path finder I path entry finder & B
RIEHD FFTH. AT,

meta path finder 255255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder SR L T 7
ISAAN

metaclass (X RV T R) ZTADT TRATT, 77 AEREZ. 77 2%, 77 A0kHEL, BEZ 72DV
APEEDE T, XX TRIE ENS 3 0%5[Ee LTRIMD ., 77225 HIEZEVE T, X
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CAYDATY 27 MEMEFEE GRIE: X X7 F7RAD) 77 4L s OEREERLEL TWE T, Python
DPRENBDIEH AR LDAR Y FRAEEHTEDRTT, I FLAEDI—F —IZW-> T, XX 7 7 RiE
EARBEDZNHDTT, LrL, —HOBHETIE, X X7 7 RFMITZ LAY P RFEZRMEL £
T R ZRBEMT 7RO R o72D, ALy Fe—7WHEBINLED, A7V 27 N DERE
BEFLID, YN by RFEETIRY, ZLOGHETAHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 7 7 AKEKOFTERSNLEE, 207 72D A2 2D@EEE LTHOHEA
72HE. XYYy REA VARV AF T 27 b 2E— 58 L LTI 25 (Z0HE—5183@%E
self LMINET), B & XA LENEZXO—T 3BREL T X W,

method resolution order (XY v RERIERF) BERHPICEIK Y 7 AWM EREMBINZIEFETT, 2.3
LD Python £ ¥ 2 =7V ZBEHT 2 713 ) X LDFMICOWTIE The Python 2.3 Method
Resolution Order ZZH L TL 72X W,

module (&Y 2—/l) Python 2 — FOMBEHME LTELHLA TP 27 FTT, EY 2 —LIFHEED
Python 7Y =7 s 2 ELAMZEMERE £3, Y 22— importing DILIEIZ X - T Python 12
AN FENET,

NYT—2 Z2BRLTLIEZEWY,

module spec EY a2 —LEku— RFT5DIffb b4 »R— MEEOERE &OHAHTZEMTT, importlib.
machinery.ModuleSpec DA Y A XY AT,

MRO  method resolution order ZZHRL T 7FE W,

mutable (3 2—X 7)) 32 —RTABRATV 7 ME id) 2ZEZR 2 BEEELETEET, 1
Sa2—47)) BBRLTLEEI W,

named tuple 7 HAEITEX TA” 2 WS FHFEIE. X TVEMERLTOWT, 4 V7 v 7 A BRI LEME
PHESTD7 72 RBTELZHEEDOER I FRAWICHENTVET, 2082 7 X IMOKRED £ o
TWbZebHhET,

time.localtime() X os.stat() DRV EZZLWV L 2D DHAAALBIIAFIN Z X LT, fh
DN sys.float_info TI:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL DD DEFITE X P AAARINI R o TV E T, 2O AN Z X T
X, BEDZ 5 AEKRT tuple ZMA L., AHIO7 4 — L FEERLTERTEEZ T, 2DE5k7
7 AFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, HBED
FHEE. FETEOLAEIMN & & TR AIABDGHIT & X T AE NS IR X Y v R Z2B00T
=FT,
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namespace (%ATZEM) 2RI N LB TT, HRTEMEEEHHE LTEESINE T, AR
T bD (XYY FD) ANFIIR oD TR, FAWNZRS D, REWZbD, 2L T
HARABDDDHBH D 55, HETEMELETOEEZHC Lo TEY a2 R—1F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlEATVWE T, /o EDET 2 —
NP FELEL TVE0HRT 2 2 812K o THETEBIE M R 2 XL £9, HlRIE.
random.seed() ¥ itertools.islice() ¥EL &, TNZNEY 2—/l random X itertools T
FLEINTVWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
EFESNTz package TFo BRTZEM v o — D3N BREHE R 220 LA TE, __init__.py
7 7 A NVERRWTZD, reqular package EI1XERD F T,

module SR L TLEE W,

nested scope (R A PIN/RXa—T) IMUTERIN TV I ERESIT 2HEET T, BlRIE H5BED
HOBBOHFTERIN TV E5HE, NHIOBEEIZMIOBEBHOEBESHTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDOBREIHTE, ZHORARTELRVDTERLTLEE WV, B—
ANVERE, BROABDOR a— T TEREHABEELE T, KIS, 70— oV Z-REES & 27a—n
VAR DEZ HiAE X LE T, nonlocal THMIDERICE ZIADE T,

new-style class (IR XA NI FR) S TRRETDI FAF TV =7 ML TV 3T O W]
T3, YETD Python O NX—=2 a ¥ Tld, FiREZA VT FRADAD __slots__ . TAZ VY T X,
__getattribute__() . 77 AXY v F, ZLTHMNAY v FED Python OFr LWV, LR EKEEL
FHATEFE L.

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY R) 2bO2TOT—X, b LK
ETO HAZAINI TR ODFEMOEKS FADZ L,

package (Sv 7 —) BT EY 2 —ARHRINIY 7y r =T 2 BFL L OHKD module DZ ETT,
HEHMENCIE, Sy =23 __path__ @M% KD Python 7Y =2 MTT,

reqular package ¥ namespace package ZZHL TL EE W,

parameter ({R51%) HAMTDOHEART BEL (2 AV Y F ) OERCBOTHEENZIT 2 Z518 245EL X
T R S S D 3

o MEBEXEIFF—T—F: IB THEIWE F—T7—F5H 2 LTET I TEL5I8ERELE
Fo ZHUFZE ZIELIRD foo = bar DX S, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEHA: MBIZL->TDAGRZLNZGIBEIHREL T, MEBHFHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly2
EAEEAS IR D £3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥—V-FNZLkoTOAEZALNLFREEELES, ¥—V—FEHDOTI¥Z
EFRTELEIME. BIZELITD kw_onlyl ° kw_only2 D X 512, BEBERDIRGIEY A M
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GO ERMESIBREIIHED « LT

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERNME: (fOR5IE TR SNEREDMES BUIMZ T) (EEOEKOAES 85 2
LBNBZZeRIEELET. OIS RIRFIEIZ. LITD args @ X 5 RG BB DRI * 2D 5
ETERTEET:

def func(xargs, **kwargs): ...

o HAERF—TI—F: (MORGIBTHICZT ONLEREDF—V — FHEICMAT) EEOHEED
F—U—FEIEBBEZOND e REELET, 2D X5 RE5IEE. LOBD kwargs D X 51
IR B DRI **% BDOIF B TERTEE T,

WA TS a Ve RADFIBDELLBIETE, A7 a YO5lBIciET 7 + L MEDFEETE
\i\j—o

w518 . FAQ @ E5|H RS IHDEWEIATTH? . inspect.Parameter 7 7 &, function 2
Yav, PEP 362 2SR L T 1ZE W,

path entry path based finder 7% import 2 €Y 2 — V&S import path LD 1 DDEHFITT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) DR L7z finder T3, G %
SNTz path entry WXHBEY 2 —NE BT 2 HEEH > TVWET,

NRAZY P =T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path entry hook sys.path_hook U R MiZ®H 3 callable T, $5E X7z path entry CHDBEY 2 —L %R
DT B HEEH - TWBIGAIZ path entry finder ZIR L F 3,

path based finder 77 # L+ @D meta path finder ® 1 2%, €Y 22—V D import path ZHREL T,

path-like object (path-like 77 = 27 }) 7 7 A VT AT LR ERLE T, path-like £ 7Y = 7 ME, <
A%RT str A7V =7 MR bytes A7V =7 b, £713 os.PathLike B Fa v eHEEL 4T
V7 bDENHTT, os.PathLike 7O FaLEZH R —FLTWVWEA 7T 27 i os.fspath()
FIEUH T Z 2T str £7213F bytes D7 7 A VT AT LRRAREWTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str H B WL bytes ICRDZDEMRIET2DIMHEX T, PEP 519 TE
ASNE L7z,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L THEREZMET 2. HD W
Python DOHFERER Z DBRERIREEIC OV TR T 2 RFXHETY, PEP 1F. BEEICOWTOMERR
Feirak L 1R R 3 2 e Damill (BiEw) ZIRR 2 NETT,

PEP &, #HEREDIREIC»H 5, 23 2 =7 1 I X SMEREDHEME Python 1274 SN 28k HMT
DNENDTD DR LMoL 2 22BN L TWE T, PEP OFHICBII2=27 1 NOERE
Bl EIT5 2. RNMEREXELT 2L DEBERDD £7,

PEP 1 Z2ZRLTLEZEW,

105


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001

Python Frequently Asked Questions, 'J1)—2X 3.9.24

portion PEP 420 TEFK X4 T\ %, namespace package IZBS 5. BED 7 7 4 VD (zip 7 7 4 WITHE

MENTVWEEHEDLDH D) 1DODT 4 L7 P VITKEHII N D,

positional argument ({Z&E5|#) 5|8 2L TS W,

provisional APl (B5E API) {45 1 75 VU D7 HHERGED & FHE ISR SNz d DT, 2D XS

BAVR—=T 2= ANORKELZBRZ, WETHDINTVIMIEHHFINTOEEAN, I 7HFE
BICL o TREE BRI, BIGIEEMRBEE ([ &2 -7 2 —ADHIRETEEND) MMThh
2% T, TOXIBREHILRATONLEDTED D FHA - ZHUZ API ZHAATENTIZR%
EENTOWEERLEREAZERZ L ZICOoATOIE T,

TE APT IZoWThH, BABHMORVWER R RETFE LARINTHET, MERIHIL L
GETORIT AR BIRREZRTRNETT,

Zo7atRICE), BHES A TS VERBEE R T VLS —ICREVWHBTAD N Z i<,
FMREEB X TELLZHIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x VU =74 YD=v 7 3—ALTT, (Python 3 2R WIFERDFES - FEHIZES

NFEEETT, ) "Py3k” LIRENZZL 8 HD £,

Pythonic D FFET—MMNLE 2 T TELNIza— RT3 <, Python OFHC—INR A 7 4 4 212>

72ZZHea— R, BlZIE, Python O—H7RA 74 4 LT for XEfioTATI7TLDIANT
DHERICE->TL—TLET, DZ L DFFEIIEZDMEHAZZ VDT, Python WIERTWRWA
FERODIKEED Y VX2 —%fE5 b LA EEA:

for i in range(len(food)):
print (food[il)

ZAUTH L. EFhwik Pythonic &K

for piece in food:

print(piece)

qualified name ([Bffi%) €Y 2 — LD /B — VLR A=T 05, ZOEY 2 -V TERINLZ T A, B

XYy FAD, 7 (R 2RKT Py MK TY, PEP 3155 TERSNTVWE T, by IO
B 7 ATIE. BHitEA 7Y =27 ORI R LTS

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’
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BV 2 NAADOBRBTHEDLNS &, TREMH (fully qualified name) IZTXTOBASy Fr =IO % &
2RO Ry 443K, HlZIL email .mime.text ZEBKRL 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count (BAV Vb)) H2F 7T 27 MITHT2ZROK, BRIV IB0RBR s E, ZD
F7T =7 MIWEINE T, BRI Y Y MIEF X Python @ 2— R EIQIZEHNFRAD., CPython
REQEERBERTT, sys TV a2 — I, Tl o~v—0IEOA T2 7 VOSBRIV Y M EHS
72® D getrefcount () BIEIZIRALL TV F,

regular package &M%, __init__.py 77 A LEELT 4 L Z Y 2 LTD packages
namespace package FZHLTL X0,

_slots. ZFANTODEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
HBR5 52T, XEBVEENLET, 2T X fFbNET7 7=y 7T, ELLEIEFPL b
Uy F—72DT, MRr—A, FIZIZAEVIEREL 227 TV 5 —2a >y TA VARV ADKRE
WHIET 2. LWVokt TRIRE. HHOLRVDBRZ FTT,

sequence (=7 Y R) BEA VT AKX BMBNLERT 70 R % __getitem__() kX Y v F & @
CTHR—-PL, BEZXZEIRT __len__() XV v FEEFLK iterable TT, fHARAALS —F » ZFZ
%, list, str, tuple, bytes REDH D X7, dict i __getitem__ (O & __len__() dHKR—-FL
FIH, MR TR AEED immutable ¥ —%2{H 5728, =7 Y ATIEHRLITYEY
27" (mapping) £ AR INTVEDTERELTLIZI W,

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().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEII—2D5 O X DB E T,

sice (RIZAR) —RIC =TV O—FE2ZFLA TVl b, AT4RIF. BFEREL [] THERALNLHE
BoFoicaarzEL e TELNE T, BHIRIX. variable_name[1:3:5] T3, AHHIM ((RTF)
FLEE slice A7V 27 FEWNETHIHL TWVWETS,

special method (RffRX Y v V) & 2 BNHREE DRME, Bl ZIEMNFE % 5 2 72912 Python 7 GBI &
NEXYy ¥, ZOEEDXY v Nk, XYy FHORIIERRIZT VX =237 2 DHRDOVTVE
o FFREAX YV v RIZDOWTIX specialnames TSN TWE T,

statement (30) XUFAA —F (A—=FD” 70y Z7) ITARAIRBERTT, I X 2F—U— F2 oMK
NbDDEBLLNTT, FKHFH X if, while, for BHDH £,
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text encoding A 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”.

text file (7FATLT7740) str A7V 27 M eRHiAEZXTEDS file object T, LIELIE, 7FA L7 7
ANVFREBIAL MEAID T — XA M) =778 AL, THRAMIY =T »J 2 AT
WET, 7¥FA M7 74 LDRIX, sys.stdin, sys.stdout, io.Stringl0 f Y AX YRR EE T F
AFE—=F ('r'or 'w') THWZT 7 4L TT,

bytes-like 7T TV b BRAZBETEBZ 77 ANVA T2 MZOWTIE, N1 FUT 71l 35
LT EW,

triple-quoted string (=H 727 #» — FXFH) 3 DOEKE LY +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— PXFINHRTRETE 2 XFINTE VD D TRAD, Eoh
OHMHTHHATT, 120,200kt L7r +— FlBEIRr —THULICES LD TEETL, 17
Wiz E (\) ZHEDORL THOEBITICERLDE N TELZDT, FFaXyi—yaryXeilzE#El
IR RIS R T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWEA T 7 b
WBEEF->TWET, A7Y 27 POBIX __class__  BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BRI T, BZHATFITRALTERL £3,

B4y 7R3 Ber b BT 20ICHHTY, #lZ:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDES I DFHAR T TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEHREDFIHD B % typing ¥ PEP 484 2L TL 72X W,

type hint (e b) B 7 7 2@, BD T X —20R D EOMGFEI N EZIEET 2 annotation
<7,

B v MIKATIZR K Python TRFRHITIED D THAD, AN Y —1iC s THHTH D,
IDE ®a— R V) 77 272 Y 7 OFFITHRD £5,
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Ja—NVEKR 7I7REME BERT. oa—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUFTZ%J,

HEREDFADIH %5 typing & PEP 484 ZZMRL T2 & W,

universal newlines 7¥ 2+ A b V) —ADERIED—DT, UTDIRTEITRELIBIHL 3 Unix DITH
HE '"\n'. Windows OE '\r\n'. H\» Macintosh DHE '\r's FIHEIZOWTEHL L 1Z. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() ML T X\,

variable annotation (Z¥(7 /7= ay) BB 2 0IE 7 7 AEED annotation .

ZRDH 207 7 ARMEICHERZH 728 i3, AARTRERTY:

class C:

field: 'annotation'

BT T7—aidBEETEER O-DEbhET: FlXIE. ZOZIE int DEEXIRS Z &
PHIEINCTVWET:

count: int = 0

BT 77— a YOI OWTIX annassign SiCHEH L TWE T,
Z DBEEEIC O WTHRIL L TW 3 function annotation, PEP 484, PEP 526 ZZM L TL 2 &\,

virtual environment  ({RAERSER) WHFARNICYI D BES M FEITRE TS, Z4UT LD Python 2—% & 77
r—aFRICY AT L ETEHOTWA MO Python 7 Y 7 — a Y OEENCTHT 2 2 27l
Python v 7 —Y DA YA M — L EHETI LR TEET,

venv ZZIR L TL ZX W,

virtual machine (RE~<> V) BRIV 7 MV 7RIV ERE N2> ¥ 2 —%, Python DR~ ~
F N ba—Fay L SBPHALE N bO—F 2T LET,

Zen of Python (Python @1&D) Python ZHfELAMHT 2 L TOEZ X723, Python OFGFFEAIL HE%
Y2 MZL7DDTT, MG v > 7 b T 7import this” ¥ 322 ZDVRMEmRDE T,
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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 B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good

ideas.

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/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ 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 —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+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 DI 2.1.1 2001-BifE | PSF yes
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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 3.9.24

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.24 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 3.9.24 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.9.24 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 3.9.24 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

3.9.24.

4. PSF is making Python 3.9.24 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.24 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.24

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.24, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.9.24, 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

. 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").

. 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.

. 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.

. 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.
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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
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—STER)
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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 provisioms.
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 3.9.24 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

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 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
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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 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and 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

(RDOR=1ZFE )
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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.

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 module 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
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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 conditioms:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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 £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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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
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

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

ROR=STER)
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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.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt 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:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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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 extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

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,
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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.3.15 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 restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

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
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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 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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=1ZFE )
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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
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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