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—f%t PYTHON FAQ

1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

Python 1X. £ ¥ X 7V ZEAD, MiENR, A7V 27 MEAIT 0SS I VI EFETT, ZOFBITE, Y2 —
Ny IS BT, BEVKEOBINR T — &8, B FAWMD AL TWE T, Python i, 7
Pl MEMT R I VI RBZAT, FREM TSI I v REBE TS I v R EERO T T 3
VINRGEA LT R=F LTVET, Python IZELREART —LIFFIZODP DR T VWIEEZFLEHLETVE
Fo ZLT, ZLDIVRATLIA=NRTATITVANET TR, AR T4 VRIS RATLIANDA YR —T 2 —R
BHD, C C++ THIRTZ2ZILDTEFES, Fh. TUTILRRRA VY E—T 2 —ADBRERT ) r—
P arvDibREEE LTHHHATE ET, ®&i%IZ, Python &K —X2 70T, Linux ¥ macOS 2 &%
{ @ Unix OIRAES A7 A THE, Windows THE X F 7,

S HITHID 7213 AUR, tutorial-index 22 HHEH F L & 5, fIZH . ‘Beginner’s Guide to Python ¢ 225, Python
YBROEDDOAMIHF 2 =PV TARY Y —RE2BHTEET,

1.1.2 Python Software Foundation (IR TIH ?

Python Software Foundation &, Python ~\—3 a ¥ 2.1 LIBOZEEML RIS 2 M2 0 IFEFEHE TS, PSF
DEHE. Python 7025 I Y 7 SBICHT 24— 7>y — 2Effi#iED, Python D ZIADH 2 Z 2T,
PSF D& —AR—=I7% https://www.python.org/psf/ 1Z&H D 75,

PSF NOFPKE TR XN TVE T, Python ZFH L THE 5722 & U7 5. the PSF donation page T
Hikz BBV £55


https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 Python ZfE5 DICEFIEDFIRITHD £IH ?

BHILTDMER T % Python ICBT 2 FF 2 XY FOTRTCICEEEER L. 2O OEEEEZRRTZRD. vV —
AA—FZEDES o THhEVERA, ZOFEFEHRZEET ZRD . BEMAIC Python ZHHAL TS,
V= RHBWVENL F VAT (ZEOFRI2 2 5F) Python Da b —%x7E L TH, Python 255D
JFECHARAENT-HEZPGEL TOEVERTA, HHAA. Python DH 50 5FEMRITOVTH LT,

FTAELYADEDFHELVEHLE 2XAD Y ¥ 71X the PSF license page 2SR L TL EZ&EW,

Python @B 2ERIAEEEFRINTW T, FHAIFFRABAPRERGENRD D 5, FLWERIX the Trademark Usage
Policy ZZL T2 &,

1.1.4 €5 %% Python XMEAHKEISNIcDTIH ?

Guido van Rossum 12Xk 2 2. TXRTDIBZE D ICOWVWTO EFEIC BB EIULTOEB D TT:

fZ CWI @ ABC ZNV—7TA YR T ) REFBEFEET IWLNEREZ L TWT, Z2Z2CHic@ zeT
mux;ﬁr L TRWIZERE LT, THIEXD IV —FICA 7Ty M 2FHT 2 2 2 RBEKHED 7 —
DEERY, (FHHE Python 2132 B4 D 35 Python DZ L OREDD L Lo TWVET,

A ABC SREICH L TEZ L DA% FF o TOE L2, FRICRBOZ S iFETdHh £ L7, ABC
Sl (T OFEE) RIRL CTRAORME RN T 2 Z L IEAATRET Lz (B, RO KA K & 2 /M
125 72DTT), FAld Modula-2+ 2T 2 Z 2 TV 52 0OfEE%EEA, Modula-3 O FH A F—&
% LC Modula-3 ® LR — b ZFiAE Uiz, Modula-3 IZBISMLEICfH 5 fCRaEH#K. 2 ofin < o0 0
Python OFHOEEFETT,

FAE CWI T Amoeba TEIARL —F 4 Y TS RT LD N—TTEHNTWE L, Amoeba D> 2T
LA—=)A4 Y E—=T 2 =R Bourne ¥ = 567 72 A LI o7z T, C Fur'J 4% Bourne
S NRZ Y T EELSID DRV AT LAEHOTENMLET L, Amoeba DT 7 — LB DFEERD &
Turo I I EEOKIEEL LTORINOEEX 2B E#T 2 LR ELL,

ABC D X5 % Amoeba DX ORI AT ALAa— N ZELEE X2V P VEELIDNELAS R
WO EE L, Amoeba EHDSEEZEL DRI TH I3 50, —RICHIRTEZ X553
BRDZZLITIRDEL I,

1989 FFD 7 Y A< AKIRDOM, HHREMD? /72 EATELDT, ZOFBEHEBIME->TAB Z2IZL
F L7, BEOM, UBRMLUNIIZE A Y ZDFICESPL L, Python i Amoeba v =7 Db
THREZER, FABEPLDT 4 — FANy 7RO EZ R X TN ZFE Lz,

1991 £ 2 A, 1 £V L OE#E T, USENET 1232 2212 LE L, Z4UX Misc/HISTORY
T 7 A MR- TVE T,
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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 ZfAZ T 3DICAWVWTWVWETH ?

Python (&, ZichH7- 2 EICHHTZ 2 m/KERNHE T 077 L5FETT,

COEEE. XTFHLE (IEMZEBL. Unicode, 7 7 A VMEDZEZ D), 4 ¥ & —%v F7u kai (HTTP,
FTP. SMTP, XML-RPC, POP. IMAP, CGI v 253> 7) V7 27Ty I =71V 7 (Python 22—
FDa2=y b7RA b, aFXr 7 Ta77 LV 7 B#{fi), ARV =T 4 VIS RTEA VY R—Tz—R (¥R
TLA=, 77 AN AT L TCP/IP Vv ) O K338 E HN—F 2 KERLIEES 4 75 )60
Vo TWET, M2 TE20%H 512 library-index OD—EZSRL T L&V, Fh HRART— F—T 1
DR DBMF X F ¥, the Python Package Index 2 SHRDH 28y 7 — I BHLTAZL & 5,

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python DN —2 a2 Y &FSiZ ABCR AB OXS5XMHILNTVET, A ZXATV vy —N"N—Ya VBET., Sl
DAYBICEELREHOR DA LIFoNET, BIERAF—N=YarFST, ZIETRERELLRVEHORIC |
FTohZxd, ClIvA7BLRULT, NP T74 972V Y —2ADEIZ EFoNET, N7 492729V —2I1ZH
T 5EME PEP 6 22 L TLZE W,

FTRTDOV Y =APNT T 4 9 7 AV Y =R THI2LWVIDITREDD FHA, XY v —VU U —ZANDHEFHERET
. —EHOBFEY UV —ZAMESN, 7T 7R, R=KR, FEV ) -REM Mo ET, 77 7RI
A VR=T 2= APMEEEINBNI BV Y —RAZINZ RV Y —XT, 22007177V ) —RA/TA ¥ X—
T2 —APEDLEIPH LNEREA, R=ZfRED o EHELTWVT, BFEDA VX —7 = — RIMRFEEINE TIH
LWEY a—A0EMENE0d LNLERA, VY —XEMIIEE 2720 DT, B@HRAZZETOTRIFIUL
EEINFHA,

TNT 7. R=&, V= 2EMDFAN—Y a VITIIREEPBMENE T, N 2RIEH/NEWHESE LT, 7
V7 7 IROIEREFEIX "aN” | N—XROWEFHEIE "bDN” | V) — REMDOEEFEIX "rcNeN” TS, D% D, N—
Ya ¥y 2.0aN, N—= a ¥ 20bN, N—=I =3 ¥ 2.0rcNOcN, N—=T 3> 2.0 DJHIZY YV —RENB I LITRKRD
9,

Ty 72247 DL BN WIAN—Y a YESDHD T, THERFERDAN—Y a > T, CPython
FIFEVARY PUDRSEZEL FEATVET, FE BREO~ A F—V V=AM TbIg, A=Y a vid 72.4a0”
DE I 7a0” BOLKRDIA F—=N=Ta VIZRHFET,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF¥a XY FJBRLTI X W,
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https://pypi.org
https://www.python.org/dev/peps/pep-0006
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1.1.7 Python YV —XDAE—|FETFICADEFTH?
B D Python Y — R python.org (https://www.python.org/downloads/) 2> H WD THFIZANS T LHT
XFET, mIOMFEMY — A& https://github.python.org/cpython {27 7 XA L TFICAND ZE B TEET,

YV — Rk grip ¥NTz tar 7 7y A A TEAMAEIN, BB C DY —A, Sphinx IC&D 74—~y bEN/zFFa X
¥ b, Python 74 75 VEY 2=, 07075 L0 ZLTWLO0OKROEMEHRY 7 Y =27 %
BATVET, ZOY—RRZIELAYD UNIX 7599 b 74 —LTEZDEEay AL L TEIPEET,

V—=RA—=FDAFL Iy A MO0 T, X DFELWERIE Getting Started section of the Python Developer’s
Guide ZBHL TS W,

1.1.8 Python O FFa XY MILTTFICADEITH?

Python OBATOLEN—T a v OREEE R ¥ 2 X > M https://docs.python.org/3/ 2 HRHATE X9, F-.
PDF., 7L —Y7% A+, v rua—FTZ2% HTML ith https://docs.python.org/3/download.html 2 & F]
HT&Z %7,

Z®DKF a2 X MiE reStructuredText THA 41, the Sphinx documentation tool T EINFE Lz, ZD K
F a2 X ¥ Mffibi7z reStructuredText @ Y — &A1E Python @Y —REMHICEEFNF T,

1.19 7OJ 32272 L ehBVWDTIH. Python DFa— kU T7IIIEHD FTH?

ERBZEDBRICNDF 2 — MU TAREEND D 5, EED FF 2 XV MK tutorial-index 2 E¥RHH 3,

Python 7027 A{ILDED 2D DEHRDF 2 — b U 7LDV R MM the Beginner’s Guide 2SR L TL7Z&E W,

1.1.10 Python Q7D a—RTIN—TRX=U TV MIBOETH?

=2 —RXZN—"7 comp.lang.python X —V 7YX} pythonlist BN FT, Za—RATNL—T&X—
VY Z VA MIEWZERESNTOT, =2 —AZWHTIUIA—Y Y7V R MBS 5 BEEDH D ¥ A,
comp.lang.python FZ—HIZHBEDOKRRAT 4+ ¥ 7 %225+ 7 7 4 v 27T, USENET ##H 3% < DA,
ZORY 2 —LRIBA B I EDTEXT,

LWy 7 27V =2 4RV FOEHNE comp.lang.python.announce TROWY 5N 3, ZHUE—HIC
5 RKRRAT 4 VIRBEERZTIZEN I 74 v 7OFEERA—1Y 7YX NTT, the python-announce mailing list
A HATRET S,

ZOMDA =Y YTV R IRZ 2= AT N —FIZOWTOF L WIEHIE https://www.python.org/community/
lists/ IZHH £,
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https://www.python.org/downloads/
https://github.python.org/cpython
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://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—RF X MRIZECTEICAD ETH?

T 7 [RN—=&Y Y —21F https://www.python.org/downloads/ TFIZAD EFF, VIV —-RIEFTAXRT
comp.lang.python % comp.lang.python.announce ® = = — X 7' )L — 7 ¥ Python & — A X— https:
//www.python.org/ THHE N, RSS =2 —RA7 4 — FHBRHTE T,

Git 2 5BFERE FICANSE Z 2 b TEE T, FMllE The Python Developer’s guide Z2ZR L TL 72 & W,

1.1.12 Python ONTHRECNY FZ2 LIFBICIZES LIEBGRVWTTH?

N DGRy FOEFITIE, https://bugs.python.org/ 2>& Roundup installation ZF[FH L T L 72X,

NTEHEIZIE Roundup 7 AV ¥ MHAMETT (26560 6HHET 2 EMZ IR TIHLS 2D, FANTZMBIRL
BTy ST MREZES D), LN ZEREIC SourceForge 2o T\ Z A% %72 5. Roundup ®
password reset procedure 7*5 Roundup DAV — FEHRST 2 Z BN TEE T,

Python BIFD THEIZOWT, L <& the Python Developer’s Guide 2B L TL 72X\,

1.1.13 Python ICDWTHITENIESZ@AHIESRBTETEIH ?

Python 2B 3 2 HR7-DEHEZLFIHT2D05—FTL x5,
Python 1ICBH 3 2 —BMH DL HIT L THH L, 1991 FZEINLTVE T,

Guido van Rossum and Jelke de Boer, "Interactively Testing Remote Servers Using the Python Pro-

gramming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp 283--303.

1.1.14 Python OXIEHDXTH ?
FWV, L EABHD, ZDIFLAYIEREDHRZIATVET, U R M python.org wiki https://wiki.python.
org/moin/PythonBooks 2% b ¥ 3,

¥/, A 74 FET "Python” THZE L. Monty Python % 7 4 VX TERI L THWWTT (F 7213, "Python”
LB TRRLTIEIWV),

1.1. —fiRiEHR 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
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1.1.15 www.python.org [IHHBEDLE CICHBZDTIH ?

Python a2 27 + D4 7 5@ MHRAICHD, Python £ V75X 5327 F v F—Lll ko TEBHIhTWE
3. T 2B 5.

1.1.16 %+t Python X WS LFHBDOTTH ?

Python DB A E - /2tH, Guido van Rossum & 1970 RIS E -7 BBC Da X5 1 > U —X "Monty
Python’s Flying Circus” OAARZFHFHATOWE L7z, Van Rossum &, LT, 2=—2 T, ALIRTIUT AR
HHIDPR L2220 72D T, ZDFiED4HI% Python EIERZ IZLZDTT,

1.1.17 TERREVTa - NATY ) ZFZITTHELTUEIWTEEAD?

WWZ, Th, HEICR-TL BV, 1)

1.2 IREWHARTOD Python

1.2.1 Python FENKSWVWEELTWVWEITH?

ETHLRELTVET, 1991 FLLRHILVWREY V—REBEZ 6 2256 18 » HBHICHINTWVWT, ZOR—2Z
PREZDITT, N—=Ya» 3.9 ORFATIE, Python 12 » AIZ—EDR—ATAI ¥y —N"=Ya D) J—
Az{ToTWxd (PEP 602),

BIREDIAN—Y 2 > D "bugfix” VU -2 AT 20T, BFEY Y —20ZERZIHRLACHELTVWEET,
NI T 49 7AV ) =RiF, N=YarFED 3 FHOERICK > TRIN (Fl: 3.5.3, 3.6.2), REND=DIC
EHINTVWET, X749 7 AV Y —RZIEFBHOBEANOEBIEZINEEN, —#HDOANT T 4 v 7 AV Y —
AL TRICA Y& =7 2 —APMRTNE ZEDPRIEESNTVEDTT,

BRFOLEMRY V—FHEIC ‘Python download page ‘. ICHD £9, Python IZIZ 2.x & 3.x WS, &
mICFIBTER 2 D2ON=arbHD ET, #HEON—-TJ 32 3.x T CHEGELKFHAINTVWES173
DDIFELALTHR—FINTVET, 2x BERAL LTLKFAINTOWETH ‘bS5 ULEEFIXAYTFY
2INFEA_,
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http://infra.psf.io
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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1.2.2 EN<K5VDAD Python ZFE>TWEITH?

ERER AN EFARZ DIZHELWTTE, BZLMEAADDI—F—DBWVWETL & 5,

Python \ZHHICX Y 0 — FA[RER DT, FELEPRL, ZHOV A M2 oFHATE, £ D Linux 74 X +—
aYIZAMENTWEDT, ¥y ra— MfEt» o 2EORNZH 2 Z L X TEEEA,

comp.lang.python =2 —ZX 7L — & THHERHT T, TRTD Python 2—HF =2 3T 2 b TidR <,
AT HLRVADBVET,

1.2.3 Python TITHONARELTOT T I MIBODETH?

Python ZFAHLTWa 7B 227 F®D VY R M https://www.python.org/about /success ZBH L TL7ZE W,
past Python conferences 2 H#EFHRESHT 2 . L ORXHLMEMOEIMD LD BZTL & 5,

HFHZXNTWS Python 7 rY =2 M& the Mailman mailing list manager % the Zope application server
Y TY, Red Hat Z2IZLOE T2V LOHD Linux 74 A b= a3 YDA YA =T AT LT FI=Z |
L—>a vy 7 by o7k, —E2E8s Python THEOPNTVWE T, WEST Python ZF[H L T 2 E3EICIE,
Google. Yahoo, Lucasfilm Ltd. %2 ¥»H b £3,

1.2.4 ¥k Python ICED K SHBHLVHAEMNBER/INIEITH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ 22 L TL 72 & W, PEP &
Python ICIER XN ZFHHEREICOWTE DL NZEETE T, BB EM A FEI MEHE XN TVE T, "Python
X.Y Release Schedule” (X.Y 372V Y -2 XN TVRWOANA— a3 V) ZHELTLEIW,

H L WBAFIZ DWW TIE the python-dev mailing list T I N TWVWE T,

1.2.5 Python OE#MEZEL TLSBREZLTHLLOTIN?

—ciE, LTV ER A, HRAICTTIMBE LTS D Python 2— F2RH2DT, BIiFO7 07508
ATRAED IR THIIMI LT LE D KO RSEMIROLEELRD LN TIE LD ERA, AV NN—-+FT 2R
TIADPHERTEZ, TRTDRF XAV 27y 77— LARFARELRVE WS ENDH D £3, Python
WKHEHT 22 DABHREINTVWADT, ZNHEZ—HTHHEINCT 2 L5822 L7 KRVTT,

IREZEZ R TNER SR VDR, BRNRT v 77 L — Nt A ENR S TRZRD $8 A, PEP 5 T,
2 —F— DR 2 R E RPRIC U735 5 BT HIME DI NEE 24T 5 72D 5 NEFIECOWTHH L T
£79,

1.2. REHFETO Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.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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1.2.6 Python Z#OE O STICAVWTWEEEBTIN?

=4

RIZWCTO T IV ITHEFRICE o T—RINZ DX, Pascal, C. C++ 0¥ 7t v b, Java 2 ¥, TR
R DEFETS, EfEice o TE, F—DFiEL LT Python ZERDDBRICIIDOTL & 5, Python 1ZIIF
IR T B LB RERIFEES A TS5 UNDHDET, 2L T—FEERI LI YIDETa s3I0 70
2—ZT Python 2% X2 & T, AEIEIMEO I T —2BOFRE LY, BEER T T IV 7RAF MEF
TBHIENTEDZDTT, Python 26, AEEIN—TRFHEREDEAPEZ T CICWMY Ahon kT, &
DFBETVERD AP ERDA T =27 V25 IATESTLE D,

TRTT IV LI ERRVEILEICE o T, BN SEERME S 03 FEACEDhE T, BEITREN
B EOEHCRD, EEOR—ADPELZ>TLEVE T, £, avPa—x0X5IEEL, MEEOH
L. ~BLEAYR—T7z2—2%FKEI LT, 7—REHITLULT R 2RI ICRD T, BRHEMCEAR
VRS I SFER R L IZEETTS, ZADRID IR T I Y P ORETHIRERAEDEEL IR D %
A

Python ®BWE ZA13Mcd 72 XAH D £3F, Python 1IZid. Java DX S ICKEREHES 4 75 VD, £
EMAHE TB BMTIERICRES Furs30 7 aya2 MIBITE 5 X510k D £5, FEEIZEEDPIH]
HERPEEZRDZ 077 AREEINERA, FHESA T VRMHAT 22T, EEETv 73070
JFIZ 2O B BFENZT ) r—> a VIO HOHEERZS2 e TEET, k. HEES 475 ol
A»oa— FOHAAZERIENTEET, PyGame RE DY — R =T 4 Y 2 — b FFhm fiflx
R % DITRILH £5,

Python DA YRS 754 T4 VR TV RIZE->T, Tar5I0 7% LENS, SEMERHRTLZZeATE
3, HOU 4 YR TTRTILDY —RZA>TWBR, V4 Y RUTA VR T XX FEFICLT
B TEFET, VAFDA Yy FREVHELRVWE 21X, MIZIZZDE5ICTEET:

>>> L = []

>>> dir(L)

['_ _add__', '__class__', '__contains__', '__delattr__', '__delitem__"',
'__dir__', '__doc__', '__eq__', '__format__', '__ge__',
'__getattribute__', '__getitem__', '__gt__', '__hash__', '__iadd__"',
'__imuwl__', '__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
‘4"]

>>> help(L.append)

Help on built-in function append:

(KDR=212%i <)

8 % 1 & —f% Python FAQ
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HIDR— % 5D E)

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

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

(1]

AVERFYEBHIUE, TaFI IV B L TO0ARIC R F 2 X ¥ MIERDZIXTHENE ¥ Ao

Python 72 DRWIDE %% b ¥3, IDLE & Python T Tkinter 2> TErN/127 R T Ty b7 4+ —4
IDE T7%, PythonWin (& Windows #H® IDE T%, Emacs 1213, 2—HFIZt o THEERI LIZ, RS LWV
Python E— F2HH FT, TNHITRTOTR T I IV IREND, VR IANA T4 b, A= VTV
M A=F 4 Y ITHDAVERFTIT A TAYRTVEANDT 72 ADPMEZ E T, the Python wiki & Python #i
EREO—HE2ZRLTIEZZ W,

Python OB IZBIT ZFIHITOWTOHERD L7120 S, the edu-sig mailing list IZZMT 2 & XWTL & I,

1.2. IREWMFTOD Python 9



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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2.1 —J%QE’\J@EF'nﬂ

211 TL—IORA VMR VINRT Y TRITREZBR LY —RA—RLARLLTNY A
HOEITH?
=4

Python D7 Ny FIZOWTIERICHEH L TH D, HAIAAD breakpoint () BTENS DTN v FITALHE
EREET,

pdb Y 2 —LFFRICL TH47% Python Da > Y —LE— FFNy HTT, Zhid Python DIEHES £ 75
VIZEEFNTWEHDT, ATV ITPLYARZa7IIUCRFa XY b BDET , pdb Da— FEFR
WLTHDHDT ANy THEL b TEET,

Python IZFHE LT\ 2 E TR D IDLE (3% O Python ORCATEREED —EE (Ei#iZ Tools/scripts/idle
POFHAIRE) THD. V77 4 VBTN W EATVET,

PythonWin (&, pdb ZX—2¥ L7z GUI 7\ v 4% &% Python IDE T3, Pythonwin 7Ny Hld, 7L —7
RA ¥ FOEMITRIE PythonWin 70275 LD TNy 772 ¥ ORMUILHKRE R 72  E AR > TWE $, PythonWin
W pywind2 ¢ Y27 bO—E8, H B WX ‘ActivePython ¢ T4 A MV a—>aro—Er LTHHA
HETd,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
“trepan3k ¢__ & gdb 74 ZRT NNy HTT,
“Visual Studio Code ¢ W@EN—Ya VEHY 7 b —HIlkholzT Ny 7Y — 1 %A= IDE T
BXEDTT 7 4 HVF Ny HftE Python IDE 3H b 3, il
e Wing IDE

e Komodo IDE

11


http://eric-ide.python-projects.org/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
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e PyCharm

2.1.2 NTDERPEHNBFICRIIDYV—ILIZHDEITH?

3,
‘Pylint ¢ & ‘Pyflakes ¢ & N ORMAREIE I OEANRF = v 7 2IT0WE T,

Mypy, Pyre, Pytype 7 ¥ OEEIF = v —1X, Python V— A2 — NZH 2 v v 2F 2 v IV TEET,

2.1.3 £5L7%k5 Python RZV T +H5R2Y FE7AOYNLFIZENETH ?

I—FRZX Y >a— K TE, Python T4 APV a—2a B VAP NEBTREFTTELLIRRARY RS
0y 7uss AT TOWES, Python 2 C 2— RIZay XA AL TERLTHHBOERTA, 7075 H2%L
TRHEREY 2 —NVZEKF, ZOEY 2—/L% Python N4 FVICHMEL T—2DFEITAIREZ 7 A MIZE LD S
ZLDY—NADHY ET,

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.

CHEDHBIDY — 2D (W7 DERD) import X Z2HIFINICZAF ¥ >~ L, import ENZEY 2 — L2 HFHED
Python 2t (MARAAES 2—NDH5) V—AT 4L 27 P »LELET, ZL T Python TEHIrNLE
Va—NDNA ba—F% Ca—F (marshal €Y 2 - Ta— R4 7Yz 7 MIEHTE ZES) 1AL, E
BIZZzD 727 ANTHODNTOWAMAIAABES 2 — AL ETIPEETNTHIRRLRXL RORET 7 4 VEAEK
LET, ZLTEREINZ C a—F2ar 84T Python £ Y X7V XDED Y7L, JEODAZ Y T b
AL &5 IREIET 2 ACERNZRAA FV 2L £,

DT Dy =23 ary =% GUI OFIT7 7 A MEBITRILE 5,
o Nuitka (Cross-platform)
o Pylnstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

12 B2E 7073227 FAQ


https://www.jetbrains.com/pycharm/
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
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https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
http://www.py2exe.org/
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2.1.4 Python 7OV S LDEODA—T A VIRV E—FPXAZAMILALFIEHD F
gh?

v, BEHES 4 TS VED 2RO ENDZT—T 4 VT AXA NI PEP 8 ¥ LTXELLINTVWET,

22 37

|
Euh

2.2.1 BEZTHICEDLH B DIC UnboundLocalError WHEB3DTITH ?

HHrEVTVWZa— 2, BEBROKREKDE Z0IRAXEIMZ 2 WS EE% L5 UnboundLocalError
PHIDIEZEI 2D LAFTHA,

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIEFETH, ZDa—F:

>>> 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

I, HERA-TDORTEBIRAZITO L &, ZOEHEZORa—A 1Tl Ta =iz, oz
A—-FWRZHIFCHFTDOEBZR T BT, foo DREDOD x WHLWEZAALTWSEDT, 284 JiF
IhEa—INERTHZ2 TR L ET, ZOME. LD print (x) BHHL I TVRVE — I A ERE FR
LES LTHREZZI -2 D ET,

LEoflTid, 28—V THELEETEZ2ILTHDRI—-T 7 7EATEEZT:

>>> x = 10
>>> def foobar():
global x

(RDR=I12HiL)
& 13

22. 37

=1

il
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HIDR— % 5D E)

print(x)
. x += 1
>>> foobar ()
10

COWRMRES I (RAMICEETVWSE 7 72 4 Y AR Y ZAEROF 2 1358 > T) Hriz3EREftho 2 a—
TOLEBDEZZEZ LS ELTVWEDRE, tWH I ZHIHE 2 DITHETT:

>>> print(x)
11

F#gDZ e %, 2 A FEN/=A3— 7T nonlocal TREEZHES 2 THTEFT:

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

2.2.2 Python OO—AIL &7 O—NILEBDIL—ILIZFETIH ?

Python T, BABNTSIRINZ 72T OERIBRIIC /7 m—ouL b 5, BIBOAKD ¥ 20 THEIER
WRAZNLZ S, ZREIRIICZ B — NV TH B EEHESNBRWVIRD, B—A L TH 2 LARINET,

BHIEH 3o EBLTLEID, DLEBXDZEMETEET, —A TR RAZINZZEEIC global #ERT 2 Z
T, BRILBRVEWERZBIT £ 3, A TE. 70— RBROMIC global BNERINTLE S L., global
S TIEDPDIZR>TLEVET, B M VEESRA Y KR—-bENLED 2 - VONEZZRT 2720027
O— ULESR LRTIUIRLRVDOTT, ZOEM X EEIERAERET 27200 global H5DEMX XD b
HERTT,
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223 LT DOHTELBBETERINLSLARAN. BALEZETDIFLHEETIN?

for V=T %o T, PLFORLD T LXEER (DL BMELEY) T2 Lxd, flRE:

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

squares.append(lambda: x**2)

IHT xx42 BFHEATE 5 DO FLXDV A MMELNE T, ZRSHERUIHLEZE &, TP 0. 1, 4, 9,
16 ZIRTEFHEITIND LNFTA, LOLEBRICRoTABLE, BT 16 BNiR->TL 2D0%ZHIZTATL & D

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

I x BT LRI > TOR—HANERTEBLAIMIDOR 2 =S TERINTVT, ZLAXBERINLL &
TRAMUHENTZE BT 7R END DRIV ET, V—TPRboLRETIEx1E 4 THD, o T,
ETOBEIE 4%%2 DFED 16 ZIRLE T, ZOI LTI x DEEZEZITAL I THALTE, 7 AXDKRDENY
DESRXELZDOPBETEET:

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

THEBT B7-D121F, e — LD x DEIIRIFELRWEDIZ, FAXIE o TOu— I NERIEERET
ZRERDHD FT:

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

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

CZTC. n=x BHLWIAXIC L o TOR—HAER n ZERL. SLAXDERIND L ZIEHEXINRZDT,
N—TDZORERTD x LRILEEZF->TVET, ZHE. 1 DHDOZAX T n OfEIX 012D, 2 DHTIX
1. 3OoHTIE 2 UTHEE 2 R2ZEEZEKRLET, /o T, ZNFND T LXRIFSRELWEEZIRT L5127k
D% L7

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

COERS ARICFRERDDTIIRL., BEOBBICHEAINS Z L ICHERE LT XN,

15

N
N
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224 JO-NLEHZED2—I)LEATHETZICIFES LIESVLWWTTH?

—ODTUT T LADEY 2 — VIETHEREHLE T 2 EELRGFER. FlREY 2= (LIXLIE config % cfg &
MHEN2) 22 2 TF, BITREEY 2—AE2T7 TV r—2a YOITRTDEY 2 —WIA4 Y R—PLTLE
SV, TOEY 2 MEZF 7B ULRARTE LTHZE T, ZRENDES 2 —NVDRE—DDA VARV ARD
5DT, HEEI 2a—NA T2 MTHTI20hRIZERS SERICKMINE T, FlZIX:

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, FACHELS, EV2—A2FfHI320S 221, UL TFTHEAL URE—V2RETEZZLOEBRTD
HhHET,

225 EZa—J)LT import ZESED IR NTFZ0 71 X1 I FEATIH?
—f&HYIC from modulename import * Zffio TIIWIEH A, ZDXIITT S LA ¥ R—XDAFTZEMIIIGHR
S, linter WREROAHIZHER T2 LD X3,

EV2a—NMET 7 ANDRETA VR—PLTLEEY, ZHIZEkoTa— FAXREL T IMDEY 2 — LA
e, BV 2a— AR Ra—TICEEZNIZNE I NICEKDLRL LD ET, fTIT—2DA VR—b T 3L, E
Ja—DAYKR—TDBIMEEIRNPEZIZHRD 3D, TITEBDA Vo R— MNIT 2 L EHEOEBED L
AET,

RDFIETEY 2 —N% 4 Y R=-bFT20H5, ROEHEICRD X7
1. BHES £ 75V EY a2 —)L - ff] sys. os. getopt. re

2. Y —FX=F7 4 DF747F5YEY2—/)L (Python D site-packages 7 4 L 27 bV ICH 2D D) -
mx.DateTime, ZODB, PIL.Image, 7&¥

3. HEi CHRELEEY 2 —
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THIRZBOMEZ BT 272012, A VK= 2B IRAIBT I BEREZHH D 3, Gordon
McMillan 2 X#UX:

TEERZIIEM AT DEY 2 — D "import <module>" XD A ¥ R— + Zffio TVAUIRLRTT, =D
HOEY 2 —ADBBRAIDEY 2 =N b4HZHARL & 5 & LT ("from module import name”), &® A
YRRy TN H B EBRHTY, BRHIDEY 2 — VA DOHDEY 2 — %4 VK- T 2DIC
LT BEIDEY 2 — L OHFEIDHMATHEIC R > TWRWAR LT,

ZDRMTIE, Z2OHDEY 2 — AR —20BMOPTOAFLNTVWERHIE, FOA v AR— MIFFICEED
FIcBEET, 4 v E— MBI X, BPOEY 2 — VPt E5E T LTWT, Z2HDEY 2 —ItH
PHDA Y R—FETEET,

Ty P 7 —LMMREDET 2 —ADBHBZLZE. A VE—F 2y L ARLDOINCEDT Z L I RETT, =
DEFE. 77 ANDHEHETIEITRTDES 2—AEAL VR— 1+ FTEILIZTERVILS LAERA, ZOBE
F. WET23 79y 74— A WEDELZI—FTELWEY 2 — L2 VR— T B3I L2EILREWVWTT,

TERZBOMBE LT 720 T 2 — VO 22 2R Z S Lz Lcwnwk s, Buc A ¥ R— s 2BECE
ROFRLYDO—HARRAT—TIBLTLEEZN, ZOFEEIZLDAL VR DB 70T T L0BED LS ITHE
TENEZDPHFL RS TEVE ZICRITARNTY ., H2BHMOPTTOABEY 2 —ADHONLDIRSH, £ VK-
M ZDBBOPFIIBT I 2ZEZTH VT L LI, BB, BV 2—LZRAACREIDHENIIEY 2 — LD
L DR D 7= DICEMINC I D 2 2325, EEIEHICEY 2 — L2 FHARADDIZEFE HER, HEEROKEDa 2
MR THEAET, EYV 2 —NABRA-—TDOHANTER, ZOEY 2 —N1IFEZ 5 sys.modules 2 5F|H
TEATL &,

22,6 BEATIOT I FETT 72 MEDEBINZDTIH?

ZOEDNTWREILPLE TR T T ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

BT Z OBBZENOH LR, mydict IZIE—2DEENDHD 3, “FHIHICIE foo() BHETESND L EIZ
mydict ICEHIDPS5—DDELEZ T TICH > TS DT, mydict ITEZDOHEERINHD £7,

OO LICE > T, 774V FDEIZHTAH L WA TS 27 bAMELNZ DI PRLBBETT, EidZ
SN FHA, 774N MEE., BB ERSIN Z2I—ELRFEREINE T, ZOflofEDLSIT. ZDA
TVl MHPEBRINTE ZOROBEBONTH LEEERDA 7Y =227 P 2SR ET,

EBORIC, B XXFFH, X7, None ¥, A I a2a—RTNEI T2 V25 b EHXNIGEHBHD £
Yh, fFE. VAP, VF5RA VARV AREDI 2 —RINEF TV 27 MIREDO D £ TT,

ZOWENS, Ta—XINRATIO7 v T 753V MEE L TEDRWT 0TS 2V IFERNVNTT, Kb

22, O7SH 17

=1

il
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DIZ. Nome %5 7 4L MAIZH, ZD55 X X7 None THBRHET, BIONETH LWL 2 | /#E% /2
DEDL B EIITLTLEXY, fIZIE, ZH5FE»TIT:

def foo(mydict={}):

Kb hiz:

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

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

ZOWHEMNMERR Z b H D T, KEDID25E 21T BN D 2 & 2iTflib 2 —RIVREIEIE. BRI
CHENZ T AIXREHROEEZF vy v 2L, BUORUEIERE AL F v v P2 ShERZET L
WO HDTT, ZHUE "memoizing” LI, TD XS ICHEEINFTT:

# 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

F7 4V MEORDDIZ, HHEEEL /0 — AV EBBHEZE T, ZNUIFAORETT,

227 ATV IVNFTA—ERE—T— KNS XA— 2 @KL SEBANETICIZES LEESL
WTFH?
B 5 R — &) 2 MZEIBE * &+ FEET (specifier) THEDTEEW, 25 FHuL, MBEIHEX L

ELT, F—U—FolBefEL LTRLONET, AT, hoBRZHOHT e ZIZ x & +* 2o TZELLD
G EEE T

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

g(x, *args, **kwargs)
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2.2.8 REIHRFIBDEWZIETIN?

RE1% (parameter) FEABERICEN L2 LA TERIN DD L. EFIE (argument) FEEBRZIFOH T L =
WHEBICETEO Z 2 T, K5 IBEBEBZ TS Z e Ok 2 E5 BB EERLET, HlZIE UTok>S
REMERP Doz LT:

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

pass

foo. bar. kwargs 1% func DREIELTT, —/. func ZFEFHT L =ik, Hl 2

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

42, 314, somevar ¥ WO HEIZESIKTI,

229 B list'y ZEEIBL list 'x’ BEBEINZDTIH?

RDESa—FeEFE WL LET:

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

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

[10]

>>> x

[10]

EO5LTy NOERDBMMN x DEELTLES DLEEMCES> b LNFER A,
ZD XD RFERICR D 2DO0FERBH D T

1) ZHriZ. BZA 7Y 227 V2SR T2 -004ICEBEE Ay = x T2 VALDavr—%
ED ERA - ZNE x BRI I2DLFACATY =7 v 2SI ZHLOER y 21ED £3, 2D, &
ZDE—2DF TV 27 (ZOBEV AN FITH-T, x &y DEADBZNESHLTHNEDTT,

2) VA ME mutable TS, WEZEEHKRZ, W5 LT,

append () FEOH LDH, 22 —XTNA 7227 FONED [1 5 [10] TEDLD EF, ZEMBFELCA T =
JrEBBLTVEDT, YHEL0ARTH- THEREINME [10] K7 7L ALET,

KOOI x A I 2a—XTNERATB L

>>> x =5 # ints are immutable
>>> y

X
>>> x

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

(RDR=I12%i )

N
N
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HIDR— % 5D E)

>>> X

>>>y

COGEZHDED x £ y 3FoRKFALTEDD FHARL, THEEED immutable 7ZH 5T, x = x + 1
BEHD 5 DEZEELTVWIOTEDD FEHA; RODIHLVWA T =27 b (BE6) Z/FoT x ITKRALT
WET (DFD x BRI 2A T2 FHBEDDET), ZORADRTERLBIE 2 2047V =7 b (B
D6 L5 ERSTOVT, 2200ZEFZNLEZRLTVET (x EVEPL 6 2L TVE Ty Id 5 25
MUAEETT),

HBHHEE (722 212 y.append (10), y.sort () A7V 7 b2 EHT 52— T, AR LIEIMEE (2 21F
y =y + [10], sorted(y)) WH L WA TP =22 FZ{ED £3, Python TIE—&IC (ZLTEHES S 75V 04
TOF—RAT), TDXIR 200X TOHBICEODZRAEMT 272D, ATV 27 VEEETEXY v
FiZ None ZELEF, TFAbHd LBRENM-T y OEMOUSELET 205 DT y.sort() ¥ B
BIWHERFITT 2D None TL &I D5, RO T MIHHRICZHERZ 7 —%2EZ3TL x5,

L LRSS, FUHENPRZ LICRZ IR BVWE 3 2HEOHEN—2H D £3: BERAHETY, flE
+= FVAMEEBELE T, X TVPLEBIILEL FEA (a_list += [1, 2, 3] IF a_list.extend([1, 2,
3]1) YEILEKT, 2L T a_list ZZHEL T2, some_tuple += (1, 2, 3) ¥ some_int += 1 {IH LV
AT 27 PEAEDET),

Bz B L

o Ia2—RINRF TVl b (list, dict, set, F) 2o TWAIHA, bR EZONEEEETL5H 5
BOEELZH S Z ek, ZhESBL TV L TOEREZOENERZ KR53 TL & 5,

o A I a2—RITNEATI 2} (str, int, tuple, F) 2R o TV BIHFA. TNESWL TV ELTOEL
WBRICEZZBLTWATL £ 525, FoTVAELZH LWHEICERT 2HBEIZVWOTYHLVWA T =
FEIRL ET,

2ODEBMBFRCA 7Y 227 b 2B RLTWE0E 5 20H D 23U, is HEFPHAAARE id) X
\i‘j—o

2.2.10 HA5IBDHBEH (BREL) BEDELSICESTITH?

HifE & LT, Python TZ5BUIMRAIC Lo THESE T, RARA 7Y =27 PADOBRE(EL 2T T, B
HUTTEOHLECH 25 BADEICTA V7 REHD FRAL, ZRELZAEREIDD LA, ZOMRE
J27-DIBEOLDTESDHD $3,

1) #ROXTNVEIRT I LITL-T:
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>>> 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)

W T W—FBER HIET T,

2) = AVEREF-T, ZAEAL Y RE—T7TRVWOT, #ERXNFEA,
3) Ia—KRITNIE (A VTV —RICEEARR) A7 =7 F2ETI LT
>>> def func2(a):
al[0] = 'new-value' # 'a' references a mutable list
af1] = af1] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func2(args)
>>> args
['new-value', 100]
4) ZEINBFHFHICET Itk -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}
5) (7213, 7 IR VARV RIMERFAMT 2 Z itk - T:
>>> class Namespace:
def __init__(self, /, **args):
for key, value in args.items():
setattr(self, key, value)
>>> def func4(args):
args.a = 'new-value' # args is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace(a='old-value', b=99)
(KDR=212%i <)
22, O7SH 21
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HIDR— % 5D E)

>>> func4(args)
>>> vars(args)
{'a': 'mew-value', 'b': 100}

DX REMR BT A3EBIED - ZICENTL £ D,
—HBDFERIZ, BROBREEDLRXR I NVERT I T,
2.2.11 Python TEXBEHKISEDELSICOKDETH?

ZODHAENRDDET: AR MINRa-T RS HFEE, MOHLUAREA 70 =7 M2 S AIETT, B2,
axx+b DEZFET 2 £f(x) B ZIEK T linear(a,b) ZERLZVELE T, A FINRa—-T %5 &

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

return result

7. BMUOHLAREA 7Y =27 b 2fES

class linear:

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

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

EBHH5D5AETYH,

taxes = linear (0.3, 2)

Y 3iuX. taxes(10e6) == 0.3 * 10e6 + 2 L2 X5 RMUHLAREA 7V 27 F2ELNE T,

MEOHLAREA 72 = 27 M 25 /7R, P LESRD, DI2IRa—FRRABRZ WO HEMBHD £5, TT
D, MRZ o THECH LATREA 7Y =7 PALETRES2ERAT v TE XS

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

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

ATT 27 PRV DORDRY vy FIZKRER S L TE X3
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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 ' EHAEHE T IO I IS D2FTVET,

2.2.12 Python A 72z FEEDESICOAE—-LFTH?

—fkiIz, X copy.copy() % copy.deepcopy() ZILTLZE WV, AITHat—TE3ERD LA
P, TV TWIETEE T,

bo LfiICaAY—TE24 7Y 22 b dBDET, FEEICIE copyO) XY v FHBHD £

newdict = olddict.copy()

S VRFAGA S TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

TP —EFREIFTADA VAR YA X Ty dir(x) F3A VARV RABHE FD I FATERINEZA YV Y FXB
WEREOH/FDOT LT 7Ry MEY Z F2ELET,
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2214 J-RFREDESICATZ IV FOBFIZRDOIFTZDTIN?

LT, A7 27 PE3ARBEBLHIZRZ20DT, RO 5 223 TEEHA, AEMCIX, RAZIZWOHHE
WCARTZRME T2 22 TT, def & class XHRLUTTA, ZOERRXEZXa—F LTS, UTOa—KEE
ATAFELXD:

>>> class A:

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

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

BEHL, ZOZSRBLHBEDIYET, D7 7RI ODLRNTHE SN T, 4RI B 2BELTHEHIAE
TH, FRTHIZI5RA A DA VARV AL LTHREZINDZDTY, LL, WADOELRIHECHEICEBIATHY
2R E. TV RRADEFID a b b HIRDBZZEIETERVDTT,

LT, a— R oTHAHED FiizHoTWS | HZEETEDID THA, DREVPOLILNENEa—F
ZEVNTVWADTRVED, HFHEZZEZHPV0HE LARVWEWS Z2IZRBTL & D,

comp.lang.python T, Fredrik Lundh 13 ZOBEOZEZ & LTEES LWIRZE LTI NE L

KW O EH 2D LA U AETT: 20 (A7Y =2 1) BIKZZO4RIES 5 C e W TER
WL, ZRREEMETED D LA — ZOWHBALIEZA TV 3254 2 H—D A ikE, TATORBA
(BHIZER) IS Z M (A 7Y =2 1) BALIFZA TV 2 2% 22T,

"""" ZL T, Z0HBPRILOEFITTHISN T WD, 2 AHIDEDr 72D LTHE,LZRWTLE
AN

2.2.15 AUREBFIRIBEEBRAINZDTITH?

&> <l Python TREETTREID EXA, 2Dy T aYEEZTLEIL:

>>> "a" 4in "b”, ngn

(False, 'a')

A o =FHEEFTRZL, ROTEEF 20T, EORBROKXEFAU X5 ICFHlix £ 3

(nan in "b”), ||a||

ZOTEHD FEA:
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nau iIl ("b”, nau)

MO EIFARERT (=, +=2E) bFALTT, TAHBEOHEFTIEIDHD FEHAD, KAXOEL LEDOTY
i &"C\‘j—o

2216 C D "7 ZIHEREFELFEHBZHLDOREHD FIH?

B, HYFT, BMUIUTOLSIR %3

[on_true] if [expression] else [on_false]

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

OB A SN 2.5 ETOAN—Y a B LT, @A 2l o722 04 74 F 208 —fRIYTL

[expression] and [on_true] or [on_false]

L L. TOA T4 FLEBZETEDDERA. on_true DT —ILEBBTH 2 L ZICEE->-HERE2 5222
ERHHET, TIHhS, WOTH ... if ... else ... EXZ2FH-> =I5 DBRWTT,

2.2.17 Python TRLHEWDI >S4 F—Z2EL L3 TEEITHL?

WV, 250V DIV TYV, lambda OHIC lambda 234 A F ENTWE §, Ulf Bartelt ik 3 TFTD 325D
% BT 2w

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%kx,range(2,int(pow(y,0.5)+1))),1) ,range(2,1000)))))

# First 10 Fibonacci 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,£), range(10))))

# Mandelbrot set

print ((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+y,map(lambda y,
Tu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,Sx=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*xxy+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(Iuty* (Io-Iu) /Sy) ,range(Sy

(RDR=I12%i )

22, O7SH 25
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(AIDR=I 25 DfE X))

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

# | range on T azis

FnFikELALliznwTha

2.2.18 BBEDZIMY X M HB RS v a (/) BAEERLETH ?

NI RX=ZBRDIREIECD DR T v > 21d, ZREDENCD 2 RGBUIMETHFIBTH L e 2R LT, 7
BEHEATIEE, SPTHR 2 AT 2R R WG BT, MEEHTIEE TN 2o O LicBnT, FEil
BIZZ OALEIZHTHE DS W TRG BRSO TT s g 3, Bl divmod O B EHHGIEEZ I T ET., 2
DREF2 XY MIXDEIITRYET:

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

D5 BV AMDOREBICA T vy ald, ZO2O0DRSIBAMA L bMNBEHFIBTHS e E2EHKLET, L
725 T, divmod() ZF—V— Rz fio TN T s — 12k b %3

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

TypeError: divmod() takes no keyword arguments

2.3 HeXF7
2.3.1 HREBPNEREEET ZICRES LIESLWWTID ?

JERCRISET 5101, TESCOEDETIC 0 & 70" (MNIFFREATEF) 2MATLEIV, ke iid &
B 78 WVERT O 7107 (HERTO78”) 2RAT 21003, 23> T E &,

>>> a = 0010
>>> a
8
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F/ERD BT, 2 T/NERTOMEDEEIC 0 & "x” (NLFEREKLT) BMATL XV, T/
N FTHORLFTHIRETEET, 7z 21, Python £ ¥ &7V X T:

>>> a Oxab

>>> a
165

>>> b 0XB2

>>> b
178

232 B -22 // 10 i3 -3 BETDOTETH ?

i% 3P EALAETHoTUELVWI L RESVTVET, ZRUCMATUTFOEI b LIz T3L:

i=@G//§))*j+G%P

BBEREIIRZIET IR DET, CIitd CO—BMH-T, 1 % j 21 eRAULHFEEROLSICL // ]
EIDTVET,

i % i JORADKKICIEERICIFIZEAEHENERTA, j BIERS, 2 ZAMVET, ZOHEE LTRTDY
Byl % jiE>= 0 LRBFHMENTT, Figtdd 10 RizdE L TWw 2, 20 200 RERERNEAIRFTL & 5 2% -190
%h 12 == 2 L RBZDHMPENTT, -190 % 12 == -10 EWAT ZEDRZ VAT TE,

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. BXF3) 27
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2.3.4 XFHNeBICERTBICIZES LEESVWWTTH ?

BBNCERT 21213, HARAAD int() Blav 2 b5 7 &2 TLZE W, FlZiE, int('144') == 144 T
T FRRIZ, float O) WEFEI/NBGICER L £3, HIZIX, float('144') == 144.0 T,

77 40 T ZOB 38 TERE LTINS 2 DT, int('0144') == 144 (3G7 L 357 int (' 0x144")
¥ ValueError %i#H L £9, int(string, base) 134 7> a Y OE G |EE L o TEBITOELIZ L £9,
DFD int( '0x144', 16) == 324 TT, HED 0 IHESINHE. ZOHEIE Python DIHEIZ X - THR
ENFETF, SEHED 00 o /ET, 0x RHET/RERERLET,

NFHNERNCET 27213 D7D eval () BEORWTL XV, eval ) RSBV TIT L, £¥2V 74 £
DIVARZ B FT, RKDOLNBRVEWERZRD X 5% Python ORZEZ S T2 A0 20dHNEEA, Hi
2R, BRIZDR—LT 4 L7 M) EEET S __import__('os').system("rm -rf $HOME") Z2JEZ S5 T3
AV B b HINER A

eval() IZH % Python DR LTINS 2RENDH D £5, 2oz, eval('09") XTI -2z L
%73, Python & (0" D) T#E% 0 THOTIERLRVWALTT,

2.3.5 MENXFINCEBLTBICIIES LIEESVLWTTH ?

PIZIE 144 2 WS EE 144 L WS FHNSEML Tz b, fHARABRID Y 257 X str() Z2{fioTK
72E WV TSR/ GERNC LU, HHAABBEIED hex() R oct ) B0 T X W, FOIAARE T +—
~v MERXERES 75, f-strings ¥ formatstrings DHiZ S LT 7ZE WV, FlZIE, "{:04d}". format (144)
1% '0144 122 b, "{:.3f}".format(1.0/3.0) X '0.333"' TR D E T,

2.3.6 XFHNEA 2V TL—REETBICIFES LIEEBSVWWTEH?

XFHNEA I 2 —ZTNIRDT, ZRUITELEEA, FREDHE. AL TRWERIOE D & BHIIHT L WIF
1K T ARETT, LA L, Unicode 7—X %4 VTV —RARXEBETE 347V 227 NHBRBER S, array
EY2—D io.Stringl0 A7V =7 FEHL TLZE W

>>> 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!'

(Ko<= 1%i)
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(AIDR=I 25 DfE X))

>>> import array

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

array('u', 'Hello, world')

>>> al0] = 'y’

>>> print(a)

array('u', 'yello, world')

>>> a.tounicode()

'yello, world'

2.3.7 B AV Y RZERDICXFHZFESICIFES LEESVWWTTH ?

BexT7 7=y 0hHY %7,

o —HWVLDIE, XFHNEMBUIHIGZE2HEZ[ES L TY, 207272y 270—FDHMFIZ, XFIN
BB DAL RICRBEDIZRNZ 8 TY, TR case EZ LI 2L — 15200 —KDT 7=y
THHh T

def a():

pass

def b():

pass

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

dispatchlget_input(0]1() # Note trailing parens to call function

o MAAABEBD getattr() Zf 5 ik

import foo

getattr(foo, 'bar')()

BB, getattr() 37 7R, VIR VARV RA, BV a—ARYE, CABRF T2 MTHEZET,

ZHUNIEHES £ 75 TR MEFAELRLTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

(RDR=212Hi <)
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HIDR— % 5D E)

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

£0O

e locals() %ff - TEAKGL YD 5 /57k:

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0

2.3.8 XFIHh5KIFOHITEEDERC Perl ® chomp() ICHYT3HDIEHDEFITH?

S.rstrip("\r\n") %o TXFH| S O#IH HMDEALFRIDERL 2R TRTOITRALEZH D BR L
CENTEET, XTI S BEEITERL. BIRCZHATEDH 2 L &, ZOTRTOZETHMD BRI ET

>>> lines = ("line 1 \r\n"
Il\r\nll
"\r\n")

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

'line 1

ZAUFEARINC—EIC 1T DT F A M EFHALZVRICOAF DN Z DT, S.rstrip() ZZDAHETHESI 5 %
CVEET,

2.3.9 scanf() * sscanf() EEFELHDIFHODEITH?

ZDE5BDIIDHY XA,

I AJIENT T, 2L OEAIC—FM B TIEE. XFHNA TP 27 bD split() XY v RTITRRAXF
TRYISNHEEICH Y. HEROXFH%E int () % float() THEIEICEWT 2 Z 2 T, split() K47
S avd Tsep” BEHDH D, ATIEAXXFUHNORYID 2o T3 & Z2IEFTT,

b o LM AT E LI2wie s, C D sscanf() & H HEHKRFEOAGBEFTIT L, ZLHIZHEmWTWY
i‘j—o
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2.3.10 'UnicodeDecodeError’ ¥ 'UnicodeEncodeError’ I3ES5SWSEKTIH ?

unicode-howto ZZRL T FX W,

2.4

£33

241 JOJSLDETEXI, E5LISFESBDETH?

AU, —RICELWHEETY, 23, RCEDIHIICEZ T THRLWI L2 2 ZIZETET:

PEBEDMEIAIX Python EEICX > TEDD 3, 2D FAQ Tk CPython WWHEREHTETD,

WEBLNIARL =T 4 VIV RT AL TEDY ZET, FiT, I/O < F AL v FICB LTI
%‘/C\‘ ‘3—0

WIC, a— FORELZHED 2 Bl 7077 5DKy PAKRY FE2RDIFZRETT (profile €Y a—
LEBBLTIEIV),

Ry FR—=P A7V T 2EL LT, AEEFTOBRZERCEDEEET (tineit €Y 2 — L2 ZH
LTLEEW),

M mlbicBnzy 7Ly > a YORBEREEDENC, (2=y b T A MR ZOMOFIET) a—
RNV O EIFBZ 2l #ERL 3,

L13E - TH, Python 2— F2@# L s 20K ESADD £F, I T, MERERDL VI DE
CETORWEDD ZifEte, — RV THEZERLET:

2 RHUCHIAVRELOBE R E S E 25 LT H R D b, 7T ) R LREEL (£ 377 LT
RDICEE) THIESH, KERFRELEDCLAB) ET,

B 7 — G Z - T L 72X W, bltin-types % collections ZFNTL 72 & W,

W% T 52DDHERBERMMEES 4 77V 1H27%5, B THEHLEZRARIDDBZE5DIES .,
FEXNCE WEERAEEAD) BZHLHEWTT,, ZUPHAAAERD 2FOIRED L 512 C TE» N
SDRHRBRBEHTT, e ZIE V=152 47 list.sort() #AIAAXY v Fd sorted() B
BaffioTZEW (. PREEICEERENX, sortinghowto ZZIL TLZE W),

RE, BEDIZULBET, 4 VX7V XOEEEESLT IR DET, ZOREMED X2, RINBE
XEOBIDERIRZE, 70l I A0EBL RoTLEVE T, BEZMRIL., FRSHA VR XY v R
DHTHEIZ D (ZHIHACL THEL LET) B SARETT,

pure Python ICTEZMRFUGEL RS, BIEDLZDOY —A13H D £3, HlxiE. Cython < & Python
dA—ROHTHMCERLIRE CHEICOVNTILL. BEOTSY L7 4—LTHEZET, Cython I, IV
NI (CEBOET/T—23Y) ZFAL. - FOBREKBISESLEY, C FOJFI2J7ICBEDD
35, BSOT ref-‘write a C extension module <extending-index> Z ¥ b TEZFE T,

2.4.
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BE:

RT =< VR tips ¢ Do TWVWB wiki DR—T,

242 ZLOXFHNZHEETADICRODIRNBRFEIIATIN?
str BEXU bytes A7V 227 MEA 22— X TNEDT, ZLOXFHNDOHEEREE T ICH LVWA T 22 b
ZER L. IR ENTT, — RIS, 2ROETRBO a2 MIXFHNORZ O ZFICHHIL £3,

ZD str A7V 27 PRI 20BTITDDA T4 A LE, TRNTEY R MCREL T2 SREI
str.join() ZFEHFZ TS

chunks = []

for s in my_strings:
chunks . append(s)

result = ''.join(chunks)

(BN &RV A 7 4 A+ 213, io0.StringI0 2S5 Z & TY)

%< D bytes A7 27 FBEETI2DIIETITDDA 7 14 4 Lld, bytearray 73 =7 A ¥ 7L — R
B (+= HRET) TIRT S 2T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =4 YR (RFIL/URR)
251 27, URAMHEDEBIFEDLSICTEIDTIH?

Moy 252X tuple(seq) ZTRTOI—4 ¥R (EBIIE. $RTDA 75 70) 2RACEHK, FUIEFO
RTVICEHBLE T,

il ZE, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') & ("a', 'b', 'c") 25X T, 51H»
RTINS, a—2ELTIEIBDA T2 VZDHDERTDT, H54F 7727 bDBUZR TN -T
WAPEEPRTRVWDR S, tuple() ZMERDOBFETT,

Bay 277X list(seq) BIRTDOI—F Y RABHEZWVEA T 7 7V EFRLCER, RUIEFDOY 2 MIEHL
F3, BFIZIE, list((1, 2, 3)) &k [1, 2, 3] #5 %, list('abc') X ['a', 'b', '¢c'] 252 %75, 5l
BB Y AR5, seql:] YEBRICaE—21ED £,
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25.2 BEORZFIIETITH?

Python > —47 Y RAZEDBEEDETA VT 7 RAEINE T, EOETIE, 0 BRMDA VT I7 A, 182 FH
DA YT A, UTFBAMTT, ADA VT 7 AT, -1 BREDA VTR, -2 BiREH»S 2 BHOA V77
2, LUTFSFHETY, seql-n] & seqllen(seq)-n] LR UZEHEZTLEE W,

HDA YT RA%MS BRI enH Y 53, BIZIE S[:-1] BXFIOHRBEUNDTRTOXFEZRT D
T, XFHNDOREDEATZE D FRL & 2R T,

253 OV RAZHFIRICATL—FTBICIFES LEESVWWTTH?

HHAA AR reversed() #ffio TL X W,

for x in reversed(sequence):

# do something with z ...

ZHEFTTDY —r AW LEDTIERL, HEOH L VWav—%2E-oTA 7L — b XEFET,

254 VD SER/RZMORSICIFESLETH?

Python Cookbook DEWVWEEIMICEZ  DFHENH 2 DTHERLTLIZX W
https://code.activestate.com /recipes/52560/

VR P2 OBEZATHORVDRS, V=1 L2 ETY R NOBRMPLREBETZHNR, RO XS ICEEZHIFRL
TLZE W

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 PDITRCOEEPEEDOF - LTHEZZ (DF D, TRTOERD hashable) 86, BZHL ZDIEHH
HNTT

mylist = list(set(mylist))

VA MEESICERT 2 L ZICERIIWRDRIANEZDT, 202 ) 2 MZERBIEWVVDTT,
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25.5 UR MO SEROT AT LZRDIRSFE

BEERZE L FERRIC, HIBRS 2 D THRIVICHREIT O b —DDFIE TS, TTH, IRIN/IEERNZKIETR
A RABHT B EL THBETY, 2b5561E320NYVx—> 3 > TF,

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

VR MNEERELHBZS S |RDEHETT,

2.5.6 Python THEHIZEBICIFESLETH?

DX Mo TL XV

["this", 1’ "iS”, nanu’ "array"]

U 2 b ORMEFEEIX C % Pascal DEFIE[FE T TT, KEREWIE, Python DV R MIZLDERZHDA T
VI b VEEDDHI LTI,

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 array-like

structures with various characteristics as well.

Lisp AROERE Y A b2/ Z2D12, XNV EfFoTar Al kI al— b TEET:

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

S2—RTINBRBEDRHZRE ZTNVTIFRVAMEHFVEL & 5.lisp D car IZH 75D DA 1isp_list [0]
T, cdr CH2HDAH lisp_list[1] TT, AYKHBELLHEETE 2 2 ZLAMNIZ AT LRV T L Z X W,
20TV, AU Python U X F2S X h IEFITENTT RS,

25.7 ZRITDIV A 2EBICIRES LETH?

DI L TEIICOFNEEAS L LT LE I eHBTLED:

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

CNEFRRL SICBMER S ZIICRAET:

>>> A

[[None, None], [None, None], [None, Nonel]
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L UEZRAT % &, ZDEPEBOGFMCEHATLEVET:

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

ZHE, * oV A OEHEPR A —FESL T, BETEA TV 27 bANOSRBREELZ LI ELLTT, 20
x*3WPREX2OFCVAMNDODBRBEEDL YA NEED T, —0DFNINT 2EFIZ TN TOFNTHNFE T2,
CMDBLALRERTH B ZEETHRVTL & 9,

BTITHOHEL, BUIWKEALEREZIDVANEED, 200 oH LA Fo72 VAN TZAZNOEEZERZED TV
{Z¥eT9:

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

CHIRE2DERBZVAN I DZ2ELVAMZERLET, VAMAEKRLDHZET:

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

HBWVE AT T — LB R L CTW 2R Z AT 2 2 dTEE T, ‘NumPy ‘_ 2R K<L TVETD,

258 ATV MDY —T U RICAY Y RFZERTBICIEES LETH?

YA MAERELEZFH > TLEE W0

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

2.5.9 BEMBIFETNBDIC a_tuple[i] += ['item’] IFNZZXLTEHDTIH?
Ziuk, RERAHE I KA HETFE, WO HEHEL, Python TOAZEA 7Y =27 e AREF TV 27 D
BEWIHASDOZ > TREZ 2D T,

Z DRI, AEF TV 27 P EET XA IVOERIC, BEARABETFOEAIN - 2ICHBEHTE S
I, Bl LT list & += Z2FVE T,

RDEHICE N LET:

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

Traceback (most recent call last):

KDR=212%i<)
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HIDR— % 5D E)

TypeError: 'tuple' object does not support item assignment

BIADEE N HEIZAS2TT: 123 (1) Z2EEF A7 =27 b a_tuplel0] ITIA SN, #ROA TV =2
b2 BERESNE T, FREAER 2 227108 0 BRCRALIS S e L ZL, =7 —RAELET, BE
BoIR. RINVOERPZIETHIEZLNLVRHTT,

ZDXIRBHEDIL, BERAIZW2WRD LSRRI B LTWET

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

RTMIAZEZD T, B2 EAL L TV DIEERIEORAI D 72D TT,

RDEIWZE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFICIEH o LEEZFETH, o EARETILIE. 7 —0Hom LTHELIEETHALHVTWVS,
CWSHETT:

>>> a_tuple[0]

['foo', 'item']

REZNPRE Z0EHFANDZDICIE, KD 2 fiEH > TWERERH D T, (a) A7V =2 M __iadd__ FF
TRA Y v RFEEIATVS @n\#%ﬁk+—#%ﬁéh%t%k%h#ﬁ0ﬁéh Z D3R D EHMRASL TR
bET; (b) VA MTIE, __iadd__ IX extend OMUH L EHHT, VA MERLET, ZAREHT, VX
FTlE += 1 list.extend @ "HEFE” 722 B 272D TL 7=

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

[1]

CHUIRE EHTS

>>> result = a_list.__iadd__([1])
>>> a_list = result
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a list L TWA TP 27 NMIEFHIN, BHENI2ATI27 FADKRA U RIZHE a_list ITRAZN
F9, RALTWBEDIE, a_list AEHRITETIHELTWERILA TS 27 bADKRA VY REDT, FRAZRKN
WD LTOWARnWD T, RALEEREIEZTVWETS,

WHoT, FDXINVDFITE, ROLFAL I eHEETVET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__dadd__ EBIIL. U R MIFEIR (extend) TN FEFT D, result P¥ a_tuple[0] DBLICFELTWE AT Y
FERIULATZY 227 P2IELTWRELTH, ETNVIEAERDT, ZOREORARZRIRIDZI—Lixh £7,

2.5.10 E#EY — B LIEVDTIH, Python T aDIILYVEHLIETETEITH?

Perl @2 2 =7 4 ® Randal Schwartz DfEL ZN2 DT 7 =v 73, VA FDERY, ZNFNOERELZD
Y — M) XIS 2 X MY v 712k o5TY =1 LET, Python Tld, list.sort() XY v FIZ key 518
o T

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

25.11 URXbFZRDVXFDEICE>TY—FFTBICIFRESLETH?

ZODATL—REREDDETRINDATL—RIZLTH S, DEREEZEATLEIN,

>>> listl = ["what", "I'm", "sorting", "by"]

>>> 1list2 = ["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']
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26 A7V bk

26.1 JS5RLIIfATTH?

72 213, class XORITTCHEREINIFFHRA T2 7 bV TTo VIRFTI2 I MEIA VARV RAF T2
FEAERT 270D T L — e LTEDAL, $25 7 —2BNRA DT — & (attribute/J&M) L a—F (XY v
F) oW A ZNELTHET,

FLnwr 722 —2D oMo 72 (FHLWI I ADRK Y R MEINET) KESVWTESZ b TEE
T, ZOHLWI T RIF, HEI FADPSLEMEEAY y FERHELES, ZAUTED. A7V 27 bETILZHK
THEHBICHEHTEE T, A=V KRy ZANOEERNLZ T 7Y 2T 32—V Mailbox 7 7 A% E- T,
ZNDHNSLVWARFFED X =Ry 7 ZDFEA%ZHW S MboxMailbox, MaildirMailbox, OutlookMailbox @
IRV T I RAEENEDTT,

2.6.2 XYy RZIZEATIN?

AV RiE, A7V 27 b x BFEOE T, #% x.name(arguments...) L LTHIHENEBDTT, XV v
Fli37 2 ZEROTTHEE LTERSNET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self CIZfAITIH?

self I3 XY v FOHE—FIFICBEINCOT LN HAH1ICT EEE A, meth(self, a, b, c) ¥ LTERSNER
Vv R, ZOERDBREINTZZSADA VAR YA x I LT x.meth(a, b, ¢) ¥ LTHUOIHINES, M
UCHXNZAY v Flid. meth(x, a, b, c) BPEENZHDELEZE T,

BEXV Y FOERPHUHLICBEWT self’ ZBARLARITNELRSBVDTIN? BRLTIZE W,

26.4 H3FTOx I M BRABNIVSARPEDY T IVSADA VAV ATHBH%ZH
NBICIFESLETH?

vl b4 VEA% isinstance(obj, cls) 2o T X W, 77 ADX V%5 X T isinstance(obj,
(classl, class2, ...)) XS TNE. H2F 727 b BEEOBRDI SADF T 27 N THEIh%E
FARBNE T L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) D X 57 UL,
Python DNV M YEIDOA TV 2 7 v THEHDBFARLNE T,

& | isinstance() & abstract base class (HIRIEES 7 ) 25 DREME S F = v 7 LET, 20k, B
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Bk (register) ENiz 2 T ADERE /N ZNEZHMA L TR TH True ZIRLET, [EDA VAKXV R %
TANTBEEE. 7T AD MRO RHNET

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register(P)

>>> ¢ = CQO)

>>> 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, KEmorm 75 A TlE, isinstance() 21 —HF—EBD 7 ZJ RAMEDIFINZITEDHD EHA, 77
2R BESTHET 2L EI1C, BURA TV 27 MERAIZX XA VIE, BEDIRZEBENE S ST 275 2D R
Vy REERTZDDTHo> T, ATV DI IREFARNTED I ZRAIL L TES 22T 255DTED
DEVA, BIZIX. 22T 2E8PH-7- LT

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

I X7 7 —F3 search() XY v FEZITRTDY JRICERL T, TN LLEFOHT I TT:

class Mailbox:
def search(self):

# code to search a mailboz

(RDR=I12HiL)
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HIDR— % 5D E)

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZFErIIfATIH?

Zi# (delegation) &3, A7 =2 MEAOT 7 =y 7 (FTHFA U RX =V e BIHINDS) D—DTT, A7V =
I xDBBHoT, ZORXY Y FOIBE—DODIRAZFENELZTVELEL &I, HTLWVWI I RAZERL, &
RIZVRYy R R LIEEL, OTRTORXY v Fi x OMIBT 52X Yy RICERETIH LW IR %
fELE 3,

Python 7027 < IIffiBICRELZRETE LT, HlIZAE UTOIZ IR, 774D XS IR BN ST
NTONLFR R FIEWRT 27 A RKLET:

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 UpperQut 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, ~ENCEBIE N v F—ZRDPETT, BEIREINIRHCETHAHIN AR RIS, 207 7R
12 __setattr__() XY v NZERTILELDH D, ZRIEIHOLOFEENKETT, __setattr__() OEAR
RELIBBIZUTO XS ITRYET:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () FEIX self.__dict__ ZEEL T, EREFREEZ T Z 2L v =0V REBER
ET2 X5 Lzidhidzeh FH¥A.,
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2.6.6 EEVSATERSNIAV Y FZ, EDISRAZA—N—FA FLEREISZAHS
MHUYHTICIRES LETH?

HAIABD super ) B Z o T ZE W

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

3.0 LHiON—=Y a Y TCHAZ AN 5 A% ffioTWB725: class Derived(Base): ... DKIRT T AER
T. Base.meth(self, arguments...) & 34U, Base (¥7:1% Base DEJES T R) TER SN/ meth() X
Yy REMHUOHEES, 22T, Base.meth IZHMEINTVIRWVAY v F7RDT, self 5|18ZETHENDD
S

2.6.7 EEIVSADAFZEZARTVWI—FZEICIRES LEFTH?

BRIES 5 2% 2417 A (alias) WRALTEOWTES, ZOIA N T7RAEHETL220V00b LOLERA, £5
FTHUIZA VT RRAT BEEZEZ BT THEAE T, BRAIC. COFEIFHT IEES 7 A 2HINGES
e & FIZEEZZY Y A& o GRUTVWE EREICHER T, fi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 #HNLISRT—APHNBISIIAAY Y FZEBICIZES LETH?

(C++ % Java OFKT) #HYR T — X IR XY v FH Python THAR— S TVET,

FIR T — 2 2E2120E, BHIC Y Z ABHERZERL TRV, ZOBMHICH LWEZRAT 212, AT
25 A% WIRT 2B H D 5

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
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cZFDBHDR c.__class__ 5B CIRVESINAZRFEREB LD FRICXoTH=—N=F 4 FEHRWVIED,
c.count % isinstance(c, C) THATANRTD c IZHF 3 C.count WL F7,

HE: CDXY vy RATIX, self.count = 42 D X5 BMRA self HEDEEIZ "count” ¥ W I ZETDHT L
S THRIRNA YRRV RAEED 5, 77 ADFNRT—XOBEREIZIE, AV v FRNTH20B2IZ00b 5
3. WVWDH T I REZRELRIFNIRD A

C.count = 314

FHIX Y v ROMEZ K9

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

# No 'self' parameter!

L2l #IIXY v FORRERZ S - LR LSERE, BIZEY 2 - L OLBRE/S 28 TY

def getcount():

return C.count

BV 2 NADBRDIT—DODI TRARERT DX (HE2WET J Az BB I E S X 512) a— FHH
JRENTWERE, THTRERAD TeMEHBTEXT,

2.6.9 Python TAYRA RS04 (RAY Y R) EF—N—O—RF3IBES5 LESLLT
Th?

ZOBRDBEZIZTRTORXY v FIZOWTEZSZETTN, ZOEBEMZZWZWMITORED kD & T
=%,

CH++ Tl TOEIICETFT

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

Python Tl&, —2Da YRI5 27X TT 74N D51 EM > TIRTDOFEIINIET 2 & 5 IXEFE»RITFIUIR
hEEA, HlZIX:

class C:
def __init__(self, i=None):

if i is None:

KDR=212%i<)
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HIDR— % 5D E)

print ("No arguments")
else:

print ("Argument is", i)

CNTRBICHEME ZE X TEAN, EHLE 2TV TT,

EXNZEZ o35 800 2 s EHTE. iz

def __init__(self, *args):

TARERLERYABTRTDOXY v RERTHZET,

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

WHEIZT VR —2a 7PN D WEEBEIE. 7 5ADT 54 R— M RERE, 7~ 7 2w Hflirom
BOWWHETERLE T, __spam O L5 RN (FLHHICZOM L, RBRZHBLH->TH—D2D7 Yy X —Ra7

B d) DFTXRTOHEANFIE. classname MDD T VX —RA A7 2 FTXTHIFRLZBED 7 5 24 L5 HUE.
_classname__spam D & 5 IIXF LTEBZIOLNET,

ZHETIAR—PNTHEZ I EHFATEHDOTREDD FHA, TR THHNEEDL—FH ”_classname_ spam”
BHICERE Y 72X TEEIT L, 7I9AR—MREBREIA TV 27 bD __dict__ SR X2 %3, £< D Python
T IREHbELETITAR-TIRERLGEFE bR EEZIT A,

2.6.11 I3 RIC __del__ AVYFZERZLTVWBDTIN, 77>V bZHIRRLIEE
ICIFIENEE Ao

WL OhDRRENED D D 5,

del I3 LD __del__ O ZFFUHT R A - ZHEEMICA TP =227 FOSBHIY Y M ERS T
HDT, AU Y IERICKRoTL ZIZ __del__(O) PFUOHINET,

T—EZREDEIRY ¥ 7 (FOZNENDPOZREFD, BOZNEZOUNTFOV R M 2Rov ) —RY) 2&8
BE. ZOSBAT Y MIRLT O 3R EHA. Rk, Python 32D &5 23 A 7L ERET 27 1a) X
LEFETLETH, T —RBEANDSRELLA B o ThLLIDHIR=IaL I XIPETINE E TV SRHH
B2 20 LOVRWDT, __del__ () XV vy FIITEHERTHTERVWE AL IV THRUHENAE 2D LILE
A, TRIIMBEZHHEL LS E T2 ZICMETT, THIREVWZIEIR, ATV MDD __del__ () XY v R
DWEITINBNEFIIMEE TS, ge.collect ) REE L TIEEBRGIT 2 e TEETH, A7 =27 b2RL
TEIRE NN E D BAKITHENLRBED HDFT .

RSB a L 7 Z08H 2230V Z,. 7722 M2 close() XYV y REHRICERL. ViKbb o50DT
HIEUHEZ X5 TE2DIENVNWI T, close() XAV FEFS52, 7437927 v 2SHLTWEEN
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FPEROBRTEST,  _del (O ZEBEFFOHIZWTLEZEEW - _del () X close() ZFEFHITTL x5 L.
close() BORAILATY 27 ML TEREIMINTDH VW EDHEIEXNTWVWATL & 9,

TEBB IR RS 20 /1L, weakref £V 2 —A%RflioT, BRAYY FERPT LRI ATV 27 L ER
T TT, BIAIEY ) —HEE, B (BEAS ) MEICHSREMES N ETT,

BRIZ, __del__(O) XYy PR EREZEIGE. BEDX vy - sys.stderr KEXZENE T,

26.12 EX5NIVFRADINTDA VARV ZADI A M ZRBRICIFES LETH?

Python 137 7 2 (RENL ML V) DFTRTDA VREX VA% EDERA, VF7ADAY AN T 7 RIZZENE
DAL VAR ANDFHBBDOY Z M 2ELEBZ L TIRTDA VARV AZTESELNET,

2.6.13 Bt id() DFERIF—BTHVLSICRZZDTIN?

HAAAD idO) & A7V =27 FPEFL TV S RIE—ER I EPRIEEI N TV AR EZIR L £ 3, CPython
Tk, ZRUIA TV 27 bDRXEY 7 RLRABDT, A7V 27 bHRXEY D OHIBRINZFIC, RISH L K
ENA T2 PEXRY DR UGB VEBEZHRENA TS 2D, LEILITESZET, ZOHRLEX
DOHICRLEL & 5

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

2 ODFRICMEZEFD id 1 id) OFETORNIMESLNTIT S X FHIBREINIZERIZBEA TP 27 Mk bbDT
T, id ZHARNIZWA T2 M EREEZTTAIERRIAELIVWES, 7927 PADRIOSIREE-TL
W

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 LD is EEFTOR—METX MHENTTH?

is HETREA 727 FOE—MHZ 7 A MLET, 7A b a is b X id(a) == id(b) L FEFETI,

Fl—M7 2 FORBEELREHEE. A 7927 VEBICENES R —THD., a is a FHFIZ True ZIRT WV
52T, A—H7 A MIEE, FMETANEDIEETT, T/, FMET R EERLRD, A—ME7X b
IZEBME True 721% “False® 2R3 Z 2 MREENTVE T,

7l A—M7 Xt 2EMET A PORHETE20E A7V 22 FORE—MEPRIESN TV SHE OH T
T —RANC, FA—MEARAEE N2 RMIL3 2HD £

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.

ZL OIRKTIE, F—HT7 2 MXBHTRL, BT A 2B LET, Fic, Y7L b ThBI e
PREEX TV int R str R EDEREF = v 7T 27-DIF—HTF 2 MR FbRZVTLE XN,

>>> a = 1000

>>> b = 500

>>> c = b + 500
>>> a is ¢

False

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

>>> ¢ = b + 'thon'
>>> a is ¢

False

FIBEIC, T2 —ZTARayFFOHFLWVA VAR AZF—TEHH TLA:

>>> a

1
1

>>> a is b

>>> b

False

US4 771 Da—Nild, FA—MT7RXA I 2ELIES DD —fRiVE 2 —hH D %5

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
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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__() method.

The latter only runs after an instance is created, which is too late to alter data in an immutable 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"
xlat = {'zero': 0, 'one': 1, 'ten': 10}
def __new__(cls, value):
value = cls.xlat.get(value, value)

return super().__new__(cls, value)

(RDR=I12HiL)
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HIDR— % 5D E)

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-)

2.7.1 .pyc 771NN ZEBICIZESLETH?

EI2a—APHIDTA VR=-— PN Z (LR HEEDQDAYRRINEINLT 7 A ADBELNTH S, V=R
T7ANPEBRINLLE), AV fLENZI—RFBAoTW5S .pyc 77 ANH, .py 77 AVDHBT 4
LMDV TT 4 L7 MY __pycache__ IMEENE T, .pyc 77 ANDT 7 4 VHIE, .py 7 7 A LVDH
HITAED. .pyc THDDH, FREETIEIZ D7 7 £ L %EE> Tz python NA F VITHKTFE L2 XXFINTRD £,
(FHliZ PEP 3147 2L T2 X0, )

pye BIELNBVEED 1 D1, V=27 7 A LBBZF 4 L7 1Y) OHEROME, 5% __pycache__ %7
F4L 7 FUDERBOHEETT, i BIRIE YT R—TTF R PR TV L ED XS5k, RS
DI—HFETEO -GS, 22 h18F3,

PYTHONDONTWRITEBYTECODE BRIRZ Mty b XN WERD, £V a—1% 4 ¥K—F L TWT, Python IZ
__pycache__ ¥ 774 L7 MUERED, 22XV A NVENTZEY 2 —ADBI B80T (MR, 714 A7 D%
EAR—R, BRE) BHBZHEE. pyc 7 7 A MTEHEIES N E T,

& EMDORZ Y T+ % Python THEITT 2DIEA VR — b EIIAREINT., .pyc FMERE N ER A, Bl &L
fEDEY 2=/ foo.py BHIDEY 2 —b xyz.py 4 YK=L TWVWBHAE, (¥zba<w¥ Fe LT python
foo.py LFIHBIAAT) foo ZEITT D L. xyz 134 Y R—bZNBZDT xyz @ .pyc I FMERENE T, foo.py
FA VR=bEINTDTTIEBRODT foo D .pyc FIESNEHA,

foo @ .pyc 77 ANVENEH TS - 2% D, A VR=FPENRTOVRVET 2—1D .pyc 77 A NVE/ERT 5 --
DELDH B5E. py_compile EY 2 —/)L¥ compileall EY 2 — L2 X IXA[ETT,
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py_compile EY 2 — V@A FHTEEDEY 2 —LE2aV AL TEET, PHHD—DF, ZOEI2—1D
compile() B2 A > X577 4 JICETT S TT:

>>> import py_compile

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

ZDEIIETTBL, foo.py ERIUEFTD __pycache__ 774 L2 VI .pyc BEEZHINET (Hh
77 ANVONEBIE, AT arFl cfile TEEEZTZ2ZHTEET),

compileall EY 2 — LB HZIFHEHWIC—OREBMDT 4 L7 P VDITRTD T 7 AL E AV A LTEEXT,
Yz FuarF 5 compileall.py ZEEIL T, I ¥ AN LEWT 7 AL EEZLT 4 L7 MU DRRELR
ELTLIZEW:

python -m compileall .

272 HEDEI 2 —-ILBZHMBICIZESLEITH?

EY 2 —VIHTD o TERINZ7 0 — NLE  name . ZMBEIZ L THHOAHIZRETEZ ST, 20
fd23 '__main__' THILE, 20T T I L3RIV TP LTEITIATVET, AV HR—-rShdIEi
Lo THELNAZKEDED 2 —MEav Y FIA VA VR =T 2 —ARHET A MMM LTVWT, __name__ %
FroZ L ThOZOa— RETEFEITLET:

def main():

print ('Running test...')

if __name__ __main__

main()

273 HEICAVR—FLBSIES 2a—ILEEBRICIXRES LT=BVWWTTH ?

UTDEY 2a—A2Dolze LEL & D:

foo.py:

from bar import bar_var

foo_var =1

bar.py:

from foo import foo_var

bar_var = 2
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A 2 7Y XU T ORMBZEITTS L TY:
o main 2% foo 24 Y KR—1+F3
o foo DZED 7T — IUDERE NS
o foo DAV RANEINFETRIMED D
o foo 73 bar 214 Y AR—+T 5
o bar DZED 7T —NLUDBERE N B
o bar 233 VAL LEXNFEITELMED B
o bar 73 foo 24 ¥ R—1+F 53 (TTIK foo LVIHRDEY 2 —LHH 2% DT no-op £723)
e bar.foo_var = foo.foo var

Z DHBEDERREIKIM L £3, Python 2% foo ZMMLED > TV T, foo DT B —NLRY VRLVDOEE
ZERETITD»L,

import foo Z{fi- T, Z7@—rULa—FD foo.foo_var K77 AL LS Lzt ZiZH, THERL I LA
x5,

ORI (D5 L D) ZoOMUEND D £,

Guido van Rossum 3 from <module> import ... ZE&LfHEDLRWVT, IRNTOa— FZEBOHFICANS Z
EEREDTVET, Fu—NVERE 7 5 2AZEROUELIEERE e 4 VEBDATITONERETT, Th
TA VR=FENTZITRTDEY 2 —/UE <module>.<name> ¥ LTHRINZ Z Ik D FET,

Jim Roskind 32N ZNDEY 2 — MK L TUTOIEICED 2 Z L 2BELTVWET
o TIVAR—F (A VR-PINLEES IREZHREL Liznwra—L, B, 77 X)
e import X
o« 7T 47HaA—F (4 Y R-bPINMET o T I 2 7 m— L2 &),

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

work.
Matthias Urlichs {32 —I1CHIRA R — PR ELZ WIS ICa— F2BRLABT I 2HRLTVE T,

NS DIRRFIIZNZNMZLEIELZ B TEET,
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2.7.4 __import___('x.y.2') |& <module 'x’> ZRLZFXFTH. z Z2RB37DICIFLSLF
ThH?

importlib |2 import_module() & W3 {EF|ZBIKDH 2D T, RO ICZHLZEHAT L Z e 2Mat LT
ISAAN

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

275 A VR—PENED2—ILZRELTHSBAVR—FLELED BEEHENFE
ho BETIH?

R —H% LOME2 5, Python I3EY 2 —ADRINIA YR —F ENLRIZOAREY 2=V T 7 L L& FHiA
AABET, ZILRVE, 7 EADEY 2 — )L TTETWT, TRENDRLCEARES 2 — %L VK—FLT
W3 KO TBT T ATIE, ZOEREY 2 — VORI L BETHEDIEIND 28D ET, BEINSE
Y a— LOBEFOAEERIT BI1E. T LTLEE W

import importlib
import modname

importlib.reload(modname)

TR ZOFERIZX 100% BEEIFEZAEEA. D DT

from modname import some_objects

DEIBRXEBEDEIY 2—NME A VER—FEINEF TV POHEOANA—Y g VRFWRITEST, ZOEY 2 —
MZT S RAEBREENTVWES, BETAIZIAL VARV RAIFLWIZ S REERFS LHI27 v 75— ¢
SNnFEFFA, TSI TUTOFELIREBENLARINZ T

>>> import importlib

>>> import cls

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

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

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

False

COMEOARHEIZ, 77 AF 7Y =22+ "EAMRE" Z2HF T2 2 THLRITARD 7

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

>>> hex(id(cls.C))
'0x4198d0"'
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3.1 Python BRBEXDIIL—TICA VT R EZESIDTITH?

Guido van Rossum DEL 2 AR LR A VT Y M2 &3 770 —LBIEH LAY T, HED
Python B2 A% KWIZHAPT L LET, LESGSTRRZLAEDANIZDOAREELICAZ XS5k
F9,

BGR /& T OIEID RN DT, WX ER e AN OFE ORI 7V — L OBROE NI Z h 2 £ A, R,
CoTuro<iEznks>ka—FRHICHLSDLET:

if (x <= y)

FHADPEDL B, x++ [TOADPETEINET, LPLA YT Y MIEoT, ZLOADFOZEEEZTLEL
¥, MBEBEERC TR IVTIZ. x> yROWRX y BT 7 VXY FENZDEFRELAS5, ZOa—F%
LIZOBHRT 22BN £,

Python (XBIA/4 T DIFIMARNDT, T—F 4 ¥V ZARXAADHF VIR D BESNELA, C SHETIRPEN
DEEHCOWTEEXIRAMEASD D FT, BEOR XA A EMHoTa— KEHABET201@hbE, b
DARANTA— REFALED (HEVIEEBECHEONAED) T2 20, MERDRICEZDIEEL B2
T3,

Z Da—74 Y7 AXA VI begin/end DIFICZRZN—(T2ZHVET, ZATIE TV I LETTRICKE
THHEHZEEL., 7077 20REBLAELRD $9, — 20— EmE (121X 20 225 30 17) XD 5D
HHAECF, 20 170 Python 1 20 17D C XD dE 20 Z K DIEENTEE T, 24U begin/end DFEINAH
BOPSLEITEDD FRA - HEENPFERZIERPEHL N T =X ZOHHTT - 25, A v F ¥ MED
SHESCUTEDPITIRITIZ o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL T E W,

3.3 BEFENERBOHABRCARICFERBATITH?

I—HF—FELRD XS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTZhD Python DNFREEZET, A, THE AT TEDD FHA. ZORRIC Python 131ZE A LE
ELTBHF, OLARKEDT I v F 74— A X 3FE/NE BB HEE L T0ET,

CPython 1281} % float AUIFLHEIC C FFED double B NE T, float A 7Y = 7 M DEIXEIEEE (ML
BRI 53 bit) @ 2 #EFE/NMIE L LTI A, Python 37ty 3 DON— Ry 2 7203 ELTWS C
SELOEEEMENE T, 0% b, FEVMUSEICEI LT Python 12 C 3% Java D X5 RZ L O— KRS
FREFLC DR BV E T,

10 ERHCTHEICE T 22 OB, 2 EFF/NNURBTRIEBICRT Z A TEERA, fIZIEIS5T2L:

>>> x = 1.2

x WHRFSNEIZ 10 EBD 1.2 O (2 THEWEED) ELMETH > T, BERZ 1.2 TEHH FHA, —EKN
ary¥a—&R—Tl FEERIIHHIH3HEIL:

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

53bit QAR FEE L. Python @ float 12 10 #E T 15~16 HfiOBEZ 5 X £ 3,

#F# L <1&, Python ¥ 2— VY 71® floating point arithmetic DEZ SR L T X W,
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3.4 2t Python OXFINIA Za—RXTILBEDTITH?

ZHRZIFWL O DR EBH Y £T,

—ORENT F = VAT, XFHNDA I 2= TNR%6, LERRICHEEZEID BTSN TELDT, LHER
AEBIREE SN T, EEINEFLEA, TREXTLEY XA 2XHT2HEO—D2>THHD X7,

D F| L. Python OXFHINIMEF T 6V " BEAR RbDrEZXZLNZ LTS, 8 LW HEHEMOM D
ICEZ B FENEN X 512, T "eight” ZMMDADICEZ 3 FEDIENDTY,

3.6 BEXY Y ROEFRPCPHEUHBLICEWT 'self’ ZBARLAITAEES W
DTIH?

D747 71E Modula-3 22 H5HD ARG K L, ZHUIMA LB S & THHEFLZEFEAET,

¥, B—ANEHETIERL, AV Y FRA YRRV RAEWEZR->T0E 2N X DHMEICZRD £9, self.x ®
self.meth() EFEVTHIUX, ZDIFRADEREZBATVRLITH, ZNDBA VARV AEERAY v R TH
5 Z LTS, C++ Tld, (FB— 2RI o720, HHICADINORS) a—hVERES
MNP HEEEDLNRETL XS, - LA L Python IZ3n—h L ZEHESHRVDT, 77 RAEELH
NTHEPDZL TERD ER A, C++ R Java DA—T 4 Y TRARX Y X —RIZ, 4 Y ARV AJEMWIC m_ BLHEEE
ZO2bD0H DT, ZOHRMEIZZNLDEFEICEVWTHHEMATT,

B FEDZ F A5 R Y v FZIRNCSIRE IO L LIRS, Rl E 72 72D £9,
C++ TR MEZ FRATA—N=F4 RENLEEZ FADPLAY v F2ES 12, HEFZHEDORIN
X7 D £¥ Ao, — Python Tld. baseclass.methodname(self, <argument list>) X EFEIFET., ZIUIFIT.
__init__ () XYV v FIMEFITT L, IREZ FRADRXY v ¥, HES 5 RZH 2R CHLHTDOX Y v F2ILRT 5
7T, BIEZ FADRAY v R Y50 LTI LZWRHT B EF T,

RIRIC, A YRR RZERUTH T 5. RADO X OREZ R T E %3, Python O v — A ZHIE, BEoHhT
(global BEIRINICES XN 3 Z k) EARAZINEER (LERINTVWET 1) TH, KOT, HERAMN
BT 200, 0= NVEBANTERIA VARV ABEBANDRATH S . 4 2TV ZIHMWT 2 FROHE
TY, ZLTZENRBEXER 2720 T2 250 (F1%R2) RODTY, C++ TRZOXHZESKRITITVWET
2. Python TIXEEPRVDT, ZOHETULIPRINTERD 726 ETT, self.var ZIRTIUIS £<
R CTEET, AR, 4 VARV AERE/H S DICDH self.var EEDLRITUERSRLVDT, XY v FOH
D self BTV RVWEETADBIRIZ, ZDA VARV ADT 4 L7 PV ) EMET 25T R 0—HALERL
LD ET, HOFVHETIUE, a—hVERE 4 VAR AEBIEZODER 2 HR1ZEMICTFE L. Python
28BS DHHTZEMZ S P ELRAB L TR LBRVD T,
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3.6 XPFTHADLTELRVDEBETID?

Python 3.8 DIfF72 5T 2 &I

AV FHET = 2o 2AARE. KOPTEBITRAL %5

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

EDEHLIE PEP 572 BB LTLFEW,

3.7 Python XY vy FZEES#EE (list.index() &F) LB Z F S HiE
(len(list) ¥F) HH2DIELETITH?

Guido WbH K

(a) BOPOFEETIE, BIFIHEERN L D b HMICHART VA ST, IR (2 LTHERR ) 10k
ZEEIEHCAC BV TEWERAS D, 2 2 CIREBICHT 2 5 E O BE 2 HENCINT 3 & 5 Ritikss
FFENET, x¥(ath) & x¥a + b KESHZ 3AB XL, TRYRAL &ML 7Y = 2 MEAD
EETITSED LS BB L TATL B AW,

(b) len(x) £\ 5 2— K2 FHALK. MEZOSMASOESE/S TOEORERLHS I LHTEET, &
NI 2 DDHFEEHSETVWE T, —DE3RRIBHETHL 2, 2L TN S 2rDa Y TFTH
5Zr2T3, MLT, xlen() ZHICLAHAE, MFZORETxAMASrDar7FTHD, ZhhiEdE
Dlen() ZFo T2 7 T AEMHEL TWED, A VX =72 —A%FEELTVWE I EHl> TV EREN
HH FTF, mapping ZFEHELTVRWVT T Z2H get() ® keys() XY v FEF o T\ b, file TRWA[H
23 write() XV v REFoTW 5 X 5 RIBSLIERHT R T £ 3,

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

3.8 join() BV R MREFILDAY Y RTIEELXFFIDOAY v REDIZHE
TEh?
XFHE Python 1.6 20 HAMDFEERNC K E GED & F Lz, ZRLENIEIC string T 2 — LV OBEEE - T

TETWIL LFAFOMEZROAY v FAZORICEMENE Lz, ZOHLWVAY v FOZ XL R
ABNE LD, —HOT T I REELCSETVL L EDNL DD INT:

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO57D T
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"1, 2, 4, 8, 16"

ZDFEWITIIEZODERDB DD 5,

—oHE. TXCFHN 71 (XFHIER) DAY v FEESDEMTESZ ] WS 58D TT, Bz 2
BHANEEAS, XFHN) 7 I VEHAR B EE S EECGRER VLW OMEZ T, CFINCHE X 4
KXYy RRHFENBRE, VT IR E S ICT 2N ARV TL & 5,

TOHODORMEENE, AR TR, ERE2CTFIERE L HICHEEE S X5, = rR@m Ty
D72 LWVIHDTT, BWEBHEH, ZITRERVDTT, W OrDMHD»S split() EXFFIDX Y v K
ELTBWEABEZ20ICHETY, ZhzRae0hbeT VTl

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

ZHUESCFNY F I MHT B, BRONEEARL—& (Fhid, 77 40 F TIRATEOZ A F o) TKY)
BN XFHNE BB W HHER TS,

join() &, ARV —KFINT, XTFHNDS —r Y R%A 7L —bLTED G5 ZROMICHSZ/HAT S L5
WHERLTWE DT, XFHDXAY v FTY, TOAY vy N, MEZERSINLH LW IR 28D, =7~
A DMRANZ T2 T VPR BT HER LT NA PIRAL FESNCBFARD X Y v R93H D L5,

3.9 FIRAZENS SVERVDTID?

try/except 7 8 v ZI3FIADIEH X AU FAUIKRERIC IR TS, BN 2 /e T 2 OIEEfT3, Python
20 XDHIDON—=YarTld. ZDOA T4 F 1265 OB —RITL=:

try:
value = mydict [key]

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

T, HEPIZLALDHECF—2HoTWH e PHTELZ L ZRCDABEREZZLET, Z5 TR Z
DEIICEZET:

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

value = mydict[key] = getvalue(key)

Z OFRR R EGE T value = dict.setdefault(key, getvalue(key)) HEX T2, ZhiX getvalue()
FECCH LS T 2725 SR D £ 5. RERS ZAD R TONEIGFHMiE N2, 5 TT,
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3.10 Python [Z switch ¥ case XH' G L\DIXBRETIH ?

if... elif... elif... else DEDVIRL CTHBEIKFAIL Z N TE LT, switch KO T 2RI L
OWBHD FELED, BEHEERTERED, HEVIFED XS ICTEINENCOVTOLEIR (1) BohTw
FH A, BREDRNOTELLEME PEP 275 2B LT X W,

IR E LR DEIRE D £3ER L & HZFCHTEBISHIGO T 2 E 2 Eh 9, Iz

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

func = functions[value]
func ()

A7 bOXYy FEPEHTIE, S HICHHIC getattr () HHAAALBEBTRIEDHAIOX Y v MR
TE&X:

class MyVisitor:

def visit_a(self):

def dispatch(self, value):

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

XYy FOHENZ ZORD visit_ DX 5 BRFEHEHFEZFES Ze 2B ET, 20 L5 RFEEFEL LR VE, [BEHT
ERWVWY —ZANBENSZ N &I, ATV 27 FOEEDXY vy REMRUPHTREL XN AR H D
%9,

311 OS HEBEDAL Y REEICKSTICA VXA TIVRTALYRZIZa
L—FrTB32CIETEFHVDTIN?
B L RRRIIC, A YA T RiE Python DRARX Y 7 7L —LZ2ihREdy—2D C DRRY 7 7L —

L% push LE T, FARRIC, HHRDIFLAE I VX LIKRYE ZIZ Python IZa—ANw 7322 08HDET, Lo
T, SEEBRAL Yy FEERIZC DALY FHR— FHRRBETT,

B 2. IR Z 212, Stackless Python 3% D ¥£3, ZHARERICHTF L Y&l v 2—=TVEXT, COR
&y 7 %L TWE T,
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3.12 BES LA N Z2EC D TERLVDTIH?

Python ®J AX KN EEL Z 2B TER VDX, Python OSGENLREFHANRDHFIZAR P XN ERS
ZEMTERVWASTT, LAL, Python T, ZHIHALBETIED D XA, OFFED 7 4 X ITHEEED
BMEXATHWZDLEY, Python ® 7 A XITHR 5, BKEERT 2 00HET X 255070 Ofiilg kidikic
WERNDTT,

BB BEIC Python O— kA 7Y 227+ T, B—HNRA—FHNTEHEETEET, {toT. B—HLTEHS
NFBHTERL 7 AR EMES A, BEROLHTEEZ ZDEPENZ LT TT - L L, (728 0%EA
HTA7Pc7 b EEIZRCED) B 7Y =7 bR A IR RF 7 ou -V EHTT !

3.13 Python [ C X EDMODEED L SICHEWEICANATILTEETH?

Cython 1& A 7> a>D7 /57— a YT ZD Python DEEIER% CHLRAEHL £3, Nuitka i& Python %
CH++ a2 — FAEHT 2R EL R Python 2284 5T, E27% Python EfB2 Y R—+ 352 Z2HWNE LT
WET, JavaNa ¥4 F5F5121F, VOC ZRBET LT EE W,

3.14 Python IXEVZEDLSICEETSZDTIH?

Python @ X £ HHOFMIISEEEICHKD £9, Python OREHED C E% CPython ZEBRAIT > v effiso T, 7
JRATERWATO =27 V2L ET, $LFOX I =X b2 Ho TR A 7V 2EDET, ZHEFHAL 70
B 7L 2) XA EMRICET L. 778X TERVYA ZAERL, BXAFhA TP =7 FEHIBRL £
T, gc BV a— NV OBBT, FR—=YaLr>ayiEEFL, 7Ny FHEEEEL. AL 7 XDRTXREE
HTEET,

7oL, 5% (FlZ1F Jython % PyPy) 3AH&HY (full-blown) A R—YaL 7 XD X 5 K}DJ[JU)X =R L
WHKES 200 LNEV A, H47-D Python 2— K0BSMAH Y ¥ b OFEEDIRL FEITKFET 25 ZDiE
WIS R L O Z S ZER T TL 2 9.

Python 332 X 5 Tid. LT D (CPython TIdii5) 2 — FIZEZHL. 77 A NVT 4 A2 Y FREHNRE
TTL&D:

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

EIE, CPython DIV Y P FRAN I 7 XDAF—L 22T f NODHFHLWRAZT 7 7 A VIZH L B1
T, UL, EHlR GC 25, ZABD 77 AAATY =2 FHEINEA (THL BN S) EFTICAE
7. BEc ko TidRW, HRESZEL Zedhh 7,

Python OFEEITHK S FTICEIK a— FEHIKE., 7 7 A VERIIZEAT 220, with XE/f->TL I W, Z
NTXEVEHORE— L BFRZLExF T
3.12. BESLARNBEXESTCILHTEHEVDTTH? 57



http://cython.org/
http://www.nuitka.net/
https://voc.readthedocs.io
http://www.jython.org
http://www.pypy.org

Python Frequently Asked Questions, 'J1)—2X 3.9.19

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

3.15 CPython BLGEEGEHHNBHARN—2OAL IS 3 AF—LZ2FEDBRVDT
gh?

F3. ZHUE C OFEENLRERETIER VDO TR—=XTAVTIEH Y A, (D12 Boehm GC 5477 V1EH D
FT, LaL, SAUCIETEY 7D a— RHSE. BLALD BHRBT Ty | 74— MHIB LTV T4
TCEDD EHA, T/, BLALBBINTTA, RCERYTIZH D F A, Python ZISEH 210125y
FORETT, )

BHIN A GC 1k Python M7 7V —> a VicllARAEN 2 L 2 RV ET, RXY 7R YD
Python TEj<BRD Tl HEHED malloc() & free() Z GC 74 77 U ot 2 b OIICE R THRE
HYFHAD, Python 2EMEL 777V —> 3 i Python DdDOTIEAHRW BBED REKEFBS T30
bLNFEA, BED XTSI 2T, CPython & malloc() & free() 2HYNCHEEINTVWERY EAKD
DIZHHHIELNFT,

3.16 %t CPython DR TEHCTATOXEY BB INZ DT TIELELD
TYH?

Python €Y 2 =D 70— LRAGHTZERD» GBI 54 7Y = 7 M, Python O TRHIZXEY DEHID Y
TERRREIND L3R D FR A, ZhUE, BRSEIHZ2 L ZWTEIDZET, BRTERVWC 7477 (filzx
. Purify XS5 RV = A RENRYTIZEDET) KXo THEDHETOHNTZWLHI2DRXEYSETENE T, L
L. Python I3 THRICXEV R 2 ) =27 v 755 2 8 IAIEMRNT, £ETOR—DA 7 =7 P 2IHEL &
S LET,

FEID L TRAZ Python 23RFED & D ZHIFRS 2 & 5 1358H| L 72w & i3, atexit €Y 2 — %2l o THIFRZ 5
5 2 B FEITL TS W,

317 BEE TNV R P EVWS DT —2BREEINTVSDTIH ?

VDAMERXTNVE, ZLOETHUTOE T, —RICWEARENICER 2 AETHELNE ST, X 7 LiE, Pascal DL
a— R C OEEREFREZEDDOEEZONE T, BAAEL > THRVWEE T T —XO/NSIREST, JL—
T LTHEINET, Fl2E. FAHLMEEZ 2 9% 3 20H0&x ALy UTHETICRE X T,

—FH. VA ME, o e MOFEOEHINGEVS DTS, 2 THRLHEDOAIZMOA 7Y =27 v 2Fb, Thoh—
DO—DOHBEINZMEMIHD T, HlZIE os.listdir(".") BHAL VT4 LI MIRIRHZ T 7 4 ILDXF
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FIRFADV R 2R L ET, ZOHNZHEET 2BII—MIT, 74127 PV IC—D2RZ2D5l07 7 A V2 A
THHENEE A

RTINEA I 2a—RTNIRDT, —EBEXIAPEREINZS, ZOXOBEEDBHLUWVHEICESHI SNETA, V
ZAMEI 2—RTNEDT, VAMDBRIFVWOTHEHTEE T, £ I 2a—XINREBERFINIFZEDOF—L L
THEZZDT, VAP CTRBRLARZRIAEIRF— LTHEXET,

3.18 CPython TUX MIEDLSICREINTVLBIDTIH?

CPython ® V X MIEBIZER S DEXDEF|T, Lisp AXA LOHEEY Z +TEH D FXA, ZDFEEIMD
F 7Y 27 bADOBRBOERE LR EEH L TWT, ZORFANDERA ¥ 2B XUEFIRIE Y X b DOSETHDHHE
ERIRIEENTVE T,

ZHIZED, VAMDA YTy alil 3. VA FOREZIRA VF 7 ZADHEITKIFEL RV R P THETX
9,

WENEMELZFEAZIND L &, COBROBANIRESHPEEINT T, BRBEMOEDIELDAT +—<
A% BT 27012, PLIRSATOVERT, BAINKRE 22 L& ROMEIDIFEFICKE X 2 EHT 2050503
BNE ST, WL HDBEMOEEAED B TonE T,

3.19 CPython THEFLDLSICREINTVETH ?

CPython OFFFRBREILZEETELI Ny 27— N LTEEINTVET, B REHRT, IZLAYDSE
T (RSB RERETH 2) RO A7 + =< VY ZAPRVTT L, HEHHMTT,

HEIZ. BFREINL TV ZNZNDO X —IIET %Ny ¥ 2 a— F%:func:hash BV b A YBIETEHE
THZIETHEELET, 2Oy 22— RFEF—R /BRI LD —RIZXoTRELSZILLET, iz
X, "Python” @ Ny ¥ 2l -539294296 TFH, Yy FHB—0E S 71T DX FF| "python” DNy > 2 fEHIX
1142331976 T3, ZLTI Dy > aa— Fid, HAIRFS N2 NEEY TOMEZFR T 270 Iflibih
T BELTVEF =Dy ¥ 2 ENRTRE S L TIUL. —EOME - big O-F0ETIE O(1) - TF—%RR
TEZZ2IZRDET,

3.20 BEHEDF—RBAMIa—XTILTHLLTRABSHBVDTIH?

HHEDNY Y27 =7 NVOFEEIZ, F—2HOTF 57D, F—ErLFREINL Y P2 EHZENET, HL
F—NRIa2a—RINBFTI27 Voo, ZOEEBEZLN, ZAUTEI DAY Y2 fHEBED>TLEVE T,
UL, ¥=F7Y 22 P EEELZZOBMETHN, ERAFEDF - LTHDATW AN T RWDT, &
FORDILY MY ZWEYLGNCEPEERA, ZLT ACATY =227 b 2HES L LTH, Ny ¥ a@dED
TOROPD FRA, HWVEEZRZS ELTH, Z2ONy T anNt FURLERONE ATV =7 P DHIZER ST
Lo, ThBEOPD XEA,
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Python Frequently Asked Questions, 'J1)—2X 3.9.19

VANTA Ty TENLFHEFENLER S, FTHMIVZA M2 X FITEHL TLIZE W, BE tuple (L)
i VRAPLEFAULZYMNIDETAERERLET, FTNVEA I 2R TNRDT, HFEOF—r LTHX
£,

WL ODPDRIT AN SN D - TR ER:

e« 7FLVR (7Y 227 FID) DNy ¥aVR b, ZHE FUEDHLVWI R M Z2E-THRO2HK0
DTEHTY, HlZIL:

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

[1, 2] D21THD d X 11THOZN L B> TL % 5 72DIZ KeyError fISA2EHTETL x5, BV
Bz, HEOFXF -3 == 2foTHEINZIRETH D, is TERVLVEWVS Z LTI,

e VXAMEXF—P LTS > EICaY—%1E2, VAMNII2—ZXTNLGDOT, BOEENOZBEEELZ L
MTE, a—F2avt—32 & ZERBL—F AT Z0EEEND 2D T, ZHUIBKE T,

e VAMZF— LTS 22050, 2—HIXEZNZEEIERVEIIEAS, b LI Eh]k
D, BRICVRAIDPEEXINTLE oD Lo, BIRNEZAAZORRERZAETCTLRERVE T, IR
13, d.keys) DIRTOEIFHZEOF—L LTRSS, HEOEELALZMDHELTLIVET,

e VAMA—HEEDOX - LTEONS, HiALLEAO~Y—2 21T %, MEIZ, H2ZEZ5N5 DI
Py LRV A T 27 PRI TREBRNIETT, VA2V F - LTHZAFT, 2 T2iE
DF—r LTEATI L, ZI00EFEAERETOA 7Y 27 MIHAL LERDO~— 7 21T 2 0 EH
HHET - ZLTHU, BEBRA 7Y =7 M ERAL— T 25 S L X T,

DRSO INZEET 2 5ENDD ETH, HECEEDOD L TITo T LW, T a—X IR MiER,
_eq__(O) & __hash__ O XYy FOMPFRFEDI FAL VARV RAZED DI eNTEET, 2O, #FH (X
7o ld vy ¥ 2 ITEDS K HIORER) KB T2 LB TDI v —F TV 27 bDAy > aflih, ZDOATI 2y
FHEEE (2 OMOREIER) D B HEE ST 2 Z 8 ZHEFICL TS 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) % 9999999) * 1001 + i

except Exception:

(KDR=212%i <)
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HIDR— % 5D E)

result = (result ) 7777777) + i * 333

return result

BB VAFDAYAN—DHIZNY ¥ a b TERWH DD BATREMES. BifiA —"— 70 —DAJREW 5. Ny
TaRtEIEHC D £5,

EHW, Z2OX TV 27 MHRFHBLZZTENZDEDPITHI2DL T, ol == 02 (T/2DBH ol.__eq__(02) is
True) 72 51EWVWDTH hash(ol) == hash(o2) (F7%H%b ol.__hash__() == 02.__hash__()) THL TI#K
DERA, ZOFIBICHESTERITINZE, FHEERLZOMO NNy ¥ 2 I ZHILHEFIIEEVWERZI LET,

Z @D ListWrapper O T, BEEZEITIZ720, 9 3F 7027 bDBEFEHENICHIBD I v FEN=Y R R
EEHINTRE D EFEA. ZOEHEHTBRD 5 ROFERICOWTHIEEZK A RERZWED, Zhz LTk
WIFTEEA, K{ERATLIEX W,

3.21 & list.sort() IV — NV XA FZRELEVDTIH?

RT3 =<V ADMBE 2K T, V=T 22DV R MDOav—%E2 DIXERNZLNTT, 22
T, list.sort() B34 YL —RWRQVRA M2V —FLET, 2OIZZEhRVWED, ZOoBBEY —trahk
VAMERLERA, 29FTBILT. V—FrENab—PRET, V- FERTVWREVWHDOIELTEE-W
CEIZ, Do EEZLTLES LSRRI ARDFET,

FLVWURMZRLZWRS, Kb DICHAAAD sorted() BIfZ - TLZ&E W, OB, 5260
ATV PAREA 7O =7 b OHLWY R P ZAERL, Y- FLTRLET, HIZIE HEOF—Z2Y—FEh
7EFTA 7L — b3 277K

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

3.22 Python TIREDELSICAI > Z—T7 1 — A ZHELERITSZIDT
Th?

CH+ R Java DESREEBEPEMT 22X 5K, TV a2 — MW T 24 VX —7 = —2{HEOEEILX. Y 2 —1
DAYy FRPEHDFREZRFLET, /X -T2 —ADFEN AR AKFICERA XN 2, K&k n
77 LRI D ., IR HNTVWE T,

Python 2.6 T, #ifILE Y 7 2 (Abstract Base Class, ABC) 2VERTE % X 51272 % abc €Y 2 — LB
NFE L7 DT isinstance() & issubclass() Zfio T, 4 VAR YRR T AN, 2 ABC ZEHEL TV
EEIPF 2y 7 TEET, collections.abc £ 2 — /L Tld, Iterable . Container . MutableMapping
7 DfEF7 ABC pEREINTVET,

3.21. AH list.sort() IFY— TNV R P 2EBESHBVDTIH? 61
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Python TlX, 4 ¥ X —7 =z —REHEDZ L DAL, a3 R—% ¥ bADOHEYI R TR MRBICEDESLNE T,

TV 2—NDDDEYET A AL — ME, BT 2 MERRHEL, T 21D A ¥ & —7 = — AP HEIE
ELTHRIUBET, £ D Python £ a— i, filifik THAT7 A M) 28T 2227V S P LTEITTE
E5, EHRATA VX -T2 — ARSI EY 2 -V E R, A VX =T =2 —RDMIV TRE T 2321 —
Sa Y THMIZTAFTE DI ENENWTT, doctest ® unittest TV a—Jb, HEIWET—F =T 1 DT
AP TVL—LT =T, EV2—1Da— ROETDOITICRIFENL T A 2L — M EEERTEET,

Python TKEL THEMLR Y TV r—> a v EBET I &, A V& —7 o — 2 ARIC, @427 2 H R
S BEFET, BRI, A VR =T 22T T A TERWTI R 7 00EMEDHZDT, 2R EICD
%D Z2%FF, BIZIE, append() XV v FIZFILVWERZDHLINHLV A POKOLDITMAEST, /X —Tz2—X
AR TIZZ D append() OEENEBICZNEITIODET AN TEERAN, TA AL = RS ZOHKEEL S
BICHEDID HNET,

TAMAA = b2HEL W THEATIL, BHICTRAINTEZ2a2—-FREHZLBTIE2ERVTL x5, AK
ZHELTWAHREFEO—D, 7 MREIBAFEIE, FERDOa—-FE2EBT 2 I D bk, $TTAFRA — DS
PERELRT 2 EIKRDTVET, TDOER L. Python 3. HREDPOVVIIETH T A b or—R 22 FE»RT
HREVERA,

3.23 2t goto NEWLWDTIH?

1970 R, AXERMNEE LTz, BAFER X goto 1X, BT 20D FELT2OREL WS ENR” A7y
T47 A= RO BB TH DL, RAKESFETIE. DKL L—TOFENHIUL goto ITFETT, (Python 72
e, lziE if B or - and - if-else AZMWVE T, /L —7ITid while i for Hizfiv, L—FHIZ
continue * break ZEZL I & WH N F7)

BBOFOHLEEWTHENET 2 " HiELE Nz goto” RS bD e LTHINEfEZ 3, C. Fortran,
ZOMDEFETD "go” &5 WiE "goto” MWEDWYIRFRIZET, FIAATRL LRI 22 TUIEMTDH 2
v BB SR TVWET, BRI

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

except label: # where to goto

pass

BISTIENL = THRABKSRZ LI TEFEAD, EBEHICLTHZHUE goto DELHE RS 2dDTY, 50
BPEZ TSV,
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3.24 72t raw XFF (r-strings) 1F/N\NYv I X5 w2 aTROD>TIEWITAL
DTEH?

FREWCIE. TEUEDANY 22592 aTROoTIEWTERA, BHODOXITHRoTWRWAY 725 v ald,
FALSIANFEZIZAr—F L, Ko TOWHRWLFEHEZRLTLENET,

raw XFFNE, HMBIIANY 7257y 22 UEE L LS T30ty (FERERRFZ I V) ADANEE
LR TVWEDIIEKETENAZDDTT, ZDEH5L 7ty Hid, BIOMNTHR o TVWRWANY Z R T v aZhl
RTI—ARTDT, raw XFINIZNZEDERTA, TORDDIC, N I RF9 T aTIRATFr—T5%52L
T, BIAXFRXFHE LTETZ A TEL T, r-string AENIN-HINEbI 3 & 212, ZORAIDEKIC
VDD TT,

Windows D R AL Z T 2 L %121, Windows DT AT AT —ILEEBED R T v > 2 b Z T2 2 #E
ZTBWTL X W

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

DOS 2= FOASRHEMET 2 2 212iE, FIZIZZoFOEnrZi L T L& W

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

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 BMEDOARAIC "with” XHMEZXBVDIFBEETIH ?

Python 2k, 7 v v 7 0ET2OL 'with’ X23HD, JavZicAseErruy rhohid e ®ic, a—F
EMOHLET, UTO XS REEZFROSHEIH D $3:

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

Python TI&., T &5 HEEIXBEIRICRZTL £ 9,

Object Pascal, Delphi, C++ @ &5 2RO FFETIE. FFVREZMH S DT, BIKZFETDH. EOX IR
AENTWEZD202D FT, THUPFHNEITOENTT - 2% Z1E WOTH TV A LRI ITRTD
ERDAa—TEHZDTT,

Python (ZEIAR 2 vk 3, FTRHCE ODBENSRE N2 0HINTDPD A BfFRICX Y ANEIEDE
MdH20VEREENEDD LLERA, ZHTE, BMICHDIZITIEEDY P Ea— FRZREATHE 050
PO FERA, B=ANRDR, TO—rVRDP, X I NEHERDD?

BIZIE, UAToRERZa—-FRFEEZEL & 5:

3.24. B raw XFF (r-strings) 3NV T RZ v aTEO>TREWIBWOTIN? 63
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def foo(a):
with a:

print(x)

ZOa—KRFTE, "a” & "x” 20 X UNEEER > TWE 8 IREXINTVWET, LA L, Python Tld4 ¥ &
T RFEZDREZGZONBEMAED D FH A, 7a” B, BIZIXERIE 726, ¥5K->TLESTLED
Mo X7 LW KETD I — NVEBMH 5725, FAH with 70y ZOFRTHEDAZDTL x5, D@D,
Python OBIHZRFED S, ZO X3 7ERII THHLOMITR > TV ET,

LA L, "with” 22U 2 SFEORAED —F O (2 — FREODHIE) (X, Python TIIAA X b fiHICTF
KA T:

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

ZOENWTL XN

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

Python TIXFETRHCHATHIEDEIR S N, BE I Z DRI —ETHTG D, TIUTREITEEZ H1F 2 EIEH
bHHET,

3.26 BET TRl —FIE with X2 R—FLABVDTIH?

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 XIC IOV HUBBELDIBLETTH ?

FACAIFIRED 2720 (FBIN% ABC SHOERO D) 12, 20 Y ANHETT:

if a ==

print(a)
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if a == b:

print(a)

ZEZNL, BEDIES DD LFHARTVTL &5, THIZFARX. 2D FAQ DFERNIIRD L 512725 TL &
9, ZHUT. KFBEOIEENLHIETT,

/NS ZHEHIZ, a2 Lo TZT A BT YRy IAINA A M2 LRI KRBT TY, /767 F
AN DFORAARHENZ LES T, anr2HERE0OA VTV 2R T RENPERDONET,

3.28 &t Python TIIU X MPETILOREICAVIDBH>THRLDT
gh?

Python Tid, VA, &7, HEORBKDOEZRDBRMIAH VI EDITTHRVILIZR>TVET

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

INZFFTDITE, W O»OHHLH D T3,

VA FRRTIAVREHEDY 7 INAPEBITICE - TWVWS L ZZ, BT A Y Z2EMNT202HATELE
DN, BRZEMT 2005THD Y, e, NEL7—2RI T, TOUENEZZIT5 e
TEET,

FEZTAY<EZRELTLED &, BILOOWVWI 7 —IZ0%H D £5, BRI

x = [
ereﬂ ,
Hfie”

"foo",

"fum"

COVAMIWFADODEELDZEIICRZIF T, ERICEX3OL1HD THA, "ee”, "fiefoo”. "fum” T
T BZAY<EMITIZESZTUE. oo —PRIIonE T,

BIGICH U< EDFTHRVWI LTI, Taloaick?a— RAERDEEICRD £,

3.28. 2t Python TIZVZX MR ETINDREICAVIDHBOTHRLVDTIH? 65
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4.1 14T )—DOEM
411 EE X ZIT531HDED a -7 TV 5= 3 2R TICIBES LETH?
FATIVV T 7 YL R SBRBHDZSIRIFHET A TIVEI 2a—ADDH 20 IR TLIIZI WV, (FH

FAT VMDD 202 L5125 bE, ZORMEARFXY FTH5IeNTEET, )

H— R —=F 4 Dy 7 —2IZ2OWTIE, Python Package Index Z¥L 72D, Google ZDMd Web ¥ —F
YO UERLTLEEZV, "Python” IKMAT—2h_2DF—vV— FTHIKDD 2FHEE2RRTUI, 20T
BTN DD DD HEOH»ZTL & S,

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

ET2—ADY =R 7 7 AABRMIT SRRVEHEE, 2HE C . C++ b LARFIDa Y A L EETHE
STy EAVMA VS L BENICHARAENSEY 2 —A0d LAEEA, ZOHE. V—REFFIALZVH
b LN FEHA L, mathmodule.c D & 54 DA (Python DFEAAA SR N) C Y —AT4 L7 M)DEZ
PICHE2HLNEEA,

Python ®OEY 2 —WZid. (D%t d)3EEDD £7:
1) Python THH»NZES 2 — (.py)o
2) C TEH,N, BNice— FXNBEY 22—/ (dll, .pyd, .so, .sl, etc)o

3) CTHEDIN AVRTVRZV Y IZ7EINTVEEY 22—, ZOVRAMEHRZIE. 25X FLTLE
XU

import sys

print(sys.builtin_module_names)

67
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICTBICIFESLETH?

ZODFRMRBY LT AT VT LT 7 ANDE— RHFEITARET, HAIDITH #! TIHHED Python 4 X7
RDNADBFNTWRTIUIRD B A,

A& X, chmod +x scriptfile . H&EIC X » Tl chmod 755 scriptfile #FETFHUITEE T,

BB, W ODPDOHIETTEE T, ROBEBNLAEEZZIDESI

#1/usr/local/bin/python

DEICT 7 AND—FBRAIDITIC, 779 F 74— LD Python 254 YA =L ERNTWE 2L EEL
T3,

A7V 7 % Python £ Y& 7V ZOBFNMKF IR BOWIBEE, env 7075 202 3, Python £ ~
RTYZBRL—FDPATH DT 4 L7 bVICHBZ et THE 1ZLAYE2TO Unix % OS TIEXROZH
EHEYR-—FPLTVET:

#!/usr/bin/env python

CCGIRZVFFTIhARR->TIE WHEHA . CGL 227V 7 +® PATH Z83 =W TWERIRED S DIz - T
WB3DT, EBDA XY RO AR ZZH S HERDH D £5,

LEBD, 2-VERRICRBPEL /usr/bin/env T 0TI LRKRTH22e8H D ET; DL env 0T
T LEBEPENZENDHD FT, £D XS BREEIE. KD (Alex Rezinsky 12X 3) Ny 73BT FT:

#! /bin/sh

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

ZHUE, RAZVTFrD _ doc XFHNERERTDHEWVIBxo LEREDPDHDET, LArL, ZHZMT
REIZEEET:

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

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix % OS IZBWVWT: fFH#D Python Y —RX7 4 X Y a2 — 3 ik Modules %77 4 L2 b VIZ curses
EDV 2= PV TEETD, 774N FTEAY A VEINTOVER A, (ZHUE Windows 7 4 A MY B2 —
Ya Y TRAATERVWZ EIERLTLAEZ W - Windows I2i& curses Y 2 —LiEH D FH A, )

curses EY 22— LIIFEHARWA curses DIEHES, BN ZDER, JIOXFEET K-, v K, T AP K-
F 72 ¥ @ ncurses ° SYSV curses D% DIEREZR Y R— P L TWVWE T, 2D kiE, EY 22— BSD curses
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LR o T OS LI EMESRENZ L 2FRL 95, BIEX YT F YA TW0WS OS TZES WD
Hobol3 25T,

4.1.5 Python 213 C @ onexit() ICHEHETZ3HDEHDFTH?

atexit Y 2 —ZE, C @ onexit() 2FAU &5 BB E2RMEL 5,

4.1.6 ST FINY ESHEDBVDTIDNBETIH?

RODODBERMER, ST FANY FIDPEESIBIV AP TEEEINTNE LTS, TAUIRD X 5 I
OCHEhxs

handler (signum, frame)

Eho, ZREZODRGIBTESTINANETT:

def handler(signum, frame):

4.2 £< HBEE

4.2.1 Python Q7O S LR AVER—X 2 b TR TBICIZES LETH?

Python WKIEFZODT A M7 L =L T =B DWVWTWVWET, doctest EY 2 —Lid, €Y 2—LD docstring 2»
SERAFEZ RO TENSZFEIT L, % docstring ICk > THAONIEENIH T R L £5,

unittest £ 2 —/LiF. Java ® Smalltalk DT AP 7L —L TV — 7 B L-EMiENT A NI L —LT—7F
T,

TAMEERMRICT 272012, 70770 BV TEY 22— A OBV ZHSNETYT, v F LTI,
FIERTONHEZ R FADAY v RTHPRETT - 253528 T, TR7I7L0E K05 HL
EORMMRBINENE EBHRONZIEDBDHDET (LWVIDS, B—INVERADT 7RI 70— 7
JERAEDBHNNETT), EHWRXEI ., TAIMZITOIDHIDHELLRoTLE S D, Sl J L3FAE
R — NVEBUHKIFT 2 D2k 5 RNETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

D ESIZ main EY 2 —LORRICHKZRH > INiebDEELDOHBENVTL & 5,

42. K< HBEE 69
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Ta s o AN, B 5 2AOMERBOR T WIREBICE -5, TOEERAT TR MEBEEINE
T3, —HOTAMrHBLT 27 A MRS — MI ZNZNDEY 2 —VICBEMIT 2 Z e TEET, ZHuE
FRIDEH2D Z 5ICB X L35, Python iR TRLEDR) < DT, I TY, ” "W — F (production
code)” ¥IfTTT A MRBEEL 22 T, N/RHFTORMTE 2 b RVEFE TR AND2 5 X 512225 DT,
aA—F 4 YIEEE I DB ELVDDICTEE T,

T LDAA VEY 2a— L2 LTKTENZDOTIRE AW "HBES 22— 12iF, TV 2—LOHCT A M
EDHBZLVNTL X D,

if __name__ == "__main__":

self_test()

BHERNHA VX =T 2= A EFHLAES TR I A TEZ, A v R —7 2 —2ADEZ 72 WKTH,. Python
THREIN: fake” f VR —T 2 —2ABF>TTATEZ T,

4.2.2 Python D RFa XY FXFFDSFFaXV FEERTRICBESLEFTH?
pydoc €Y 2 — LT Python Y =23 —=FKHAD FF a2 X > bXFEH»EH HIML 24K TE 3, MM

docstring 205 API R¥ a2 X ¥ P EEKT 512, i epydoc ¥ WH#ERE S H D 3, Sphinx b docstring
DNBEEDDLIENTEET,

4.2.3 —EBIC—DODRBZIISTHICIIESLEITH?

Unix & OS TEWL ODBIRGERD D £F, curses S DBRERLD HTTH, curses [ FFERNIEZDL
RKEBEZLET 2—IL T,

4.3 AL v R

431 ALY RZE>77O0 S L%ZEICRBES LETHL?

_thread EY 2 — /L Tldi <, #7F threading Y 2 — L% 5T 72 &\, threading € 2 — LI,
_thread €Y 2 — LV THREINZ ML NVAREAER O, FRLMEIERMRL T,
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4.3.2 ALY FP—DHRITINTLWEVWLS T, BETIH?

XA VALY ROBET T2 b, BTORAL Yy FIZKTENET, AL VAL y FIZELBEITEZDT, R
Ly RiZidMzE3T 2R 520N EE A

IR IE, 777008002, ALy FPRETIT 2D 0RO ) —T%2MZ 3 22 TT:

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 ()

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

Lol EEZ (IFLAYDT 7y b7+ —LATIE) ALy FIRITLTETINZDTIE R, —DIDFTX
NBZDTT ! ERSL, OS DALY RRAFT Y a—Jd, HiOAL Yy FBT7Rry ZJZNBETHLVWAL Y F%
BIGA L0 5 T3,

EICE I, BBOFTORIICH x o LAY =T Z2MA 52T

def thread_task(name, n):
time.sleep(0.001) # <————————-——m——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() D RWVELERFHZHERL X5 FT2LD b, 74D X5 HMAEZES HTHBRWTL &k 5. 1
DDT7 AT 4 7& quene EY 22— EMoT, Fa2—FT7I=27 b2ED, ALY RPET LA X2 —
=2 Y%ZBEML, A4 YAy RIZALy REFCBD =2 22X a—DbaAlEEsZ2TT,

43. AL vk 71
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4.3.3 1c<XTADT—H—RL vy FICHEREZEIDIRBICIZES LETH?

BOEELFEZ, HTLW concurrent. futures £ 2 — /L, $12 ThreadPoolExecutor 7 9 A %5 Z &
‘f‘\‘j—o

DL, ENT7AITV AL EFICarybr— L0 EEE, BHOFTrY vy 72 EL LS TEET,
queve EYV 2= ZMES5T, YaT7DVRAM2EBLFa—Z2FoTLREW, Queve 7 7REA T =7 DV
AMERREEL, F2—ICHERZBMT 3 .put(obj) XY v K, ZRLEREEZIRT .get() XYV v FER-oTWE
T, TDIZITRIF. ENEFTNDOY aTHREoBD 1 EIIZITWMHEINS Z & 2 IREET 5 DB e v 7 LI
LA L 9,

B ro LBnHD 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exits.
# (Realistically workers will rTun until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
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 /' % (i+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)
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ETEIE. UToksiclihanxd:

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

, 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

Worker <Thread(worker

= oo W N
a » W N =+ O

Worker <Thread(worker

EDFHELVWILIEEY2— LD FF a2 XY PEFANTLIZIWV; Queue 7 7 RIEBERER A > X — 7 = — R B4
LTWEd,

43.4 JO-NILBEDEABLBEDEENAL Y FE—TICBZDTIH?

global interpreter lock (GIL) DAERTHEHAL. Python VM T—EIZ—DR T DAL v FRETEINE Z MR
FAESNTVWET, —fkiZ. Python TIEAL v FEOYIDEZZ AL ba— F@aROMTOATVWE T, YR
DJEHAZ. sys.setswitchinterval() THETEET, LidoT. ZHZNLDNAS ba—FamB, ZLTZ
NZhOHHDBELE2THD C FEEa— FiE, Python 70275 A0HE»BIE. 7 I v 2 TT,

O s, Him ik, FEEZEEDZDHIE PVM N, ba— FOREZHFET 22 AN ETT, EE L
iF. MAAAT—XB (B VRN, #EF) O, ERELEETS 7 7 I v 2257 HER. EBIZT b
v T,

iz, LToEBEEET7 b2y 2 T3 (L. L1, L2V A b, D, D1, D2 i3#8E, x. y i3+ 7v =27 b i
j 3BT T):

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

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

B, 7RIy I TREDY EEA:

43. AL vk 73
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i =i+l
L.append(L[-11)
L[i] = LIj]
D[x] = D[x] + 1

MOF TP 27 FEBEEHEZIZ IO RERII. 20X 7V 27 VOSBRIV AL RICKR o722 EIC __del_ O
XYy REMUHESTIeAD D, ThADXEELZRIFTAD LNEEA., TR, BEERY X FOKRBEREH
ICYUTWEED T, O LITUE, mutex ZioTL & W !

4.3.5 7J7O—-NIL1>2F1) 20Oy 7 (Global Interpreter Lock) ZEXDRS C X TEFHW
DTIH?

<A F AL v R Python 7025 A3HEEE—2D CPU L2HXT. (1FLAY) £TD Python 2— K28 &
O—NIL1>270)520v 7 (GIL) BRI TWSH ULAMEEN LR <% 5 w5 2T, GIL &, Python %
N TV RV FTaty b —n=2>r LICEHET 52 L THRETH 2 L RS 5TE,

Python 1.5 O, Greg Stein 13FEFIC, GIL ZHDFRWT XD ZDflivm v ¥ 7/ THE SR Z 2 WiEZ
Ry FEvy b ("free threading” »Sv F) ZHEEL £ L7z, Adam Olsen &I, python-safethread 7m0 = 27
POz KD BREBREITVE L, BBV OEELD5EED. GIL OREZHFET 2 7-DICHER XDV
Oy XY ITDRDED, YTV AL Y ROXRT 3 —< Y ZADOMHBET (DD 30% OEh) ZRL
L7

ZhuE, wAF CPU v ¥ ET Python W REBBLVWILEZEKRLEVA ! RAZEHE KD ALY R T
B2 EBO 7OER 1005 2 2E2 U0V T, ZHUd. LW concurrent.futures £ 2 —JL
@ ProcessPoolExecutor 7 7 A Z {2 X T3, multiprocessing EY 2 —JlE, ZFRXTZ DT 4 A8y F
ZEDRCHBE L2V ED7DD K D EKHER API Z2Ht L £ 97,

CIaRZ S FLFS5 2 vk Ib %3, CIREZREHOLE?2 X 27 DEITIEZIE. ZOIRITZETH C a—
FTHOATWAE GIL 2B TE, ZOBICHO AL v FTIEENIED 5N F F, z1ib % hashlib R ¥, F
TRINEITROTWAEES A TS VEI2a—LbHYFET,

GIL Z2AMI2 7B —oLZ T2 XD, A VATV XREZeORy ZJIZTERNZLVWIRELHDET, £LT,
AVERTYVREIATO 2 VEHETEIRETEREVEWVWS T, BERMNS, YELIFEBFLARZWVWTL &
5o ZLDATY =7 POERKIIHE, 70— rVUREZF o TV 2D T, EHRIZTZOANARKMEFIIRZDZST
T B, DNEBRBHETOLFINEF v v P2 ENET, ZOF v v aldf &7 ) ZREBHH» X kL
TERDEVA, MDA TP =7 MUZEHBOHBERY A b 2RoT0ET, ZNHDOHHERY A M4 v &
TV ZRBIE» I N TERY FRA, Fi,

FNE A FOEEPKRDIRIRZ DD DD FHA, BERS, — F—F 4 HBRICHEEN D 2005
TTo = F =T 4 HERPEDINDZR—RE, A VR T ) ZKRBIZITRTDO 70— OVIREEEIEIAT 2 L 5 I2Z&
PTEBZR=REDBHANZETL & I,

ZFLTERIC, RERPEELEWA VX TY 2% 1 a2 FTEEBIENZE LT, 84 027V 252 2h2eh
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7 et 2 TERTDIHRTEI W FERHZDOTL £ H57?

4.4 AJ1edh

441 77N ZHIRRTBICIIESLETH? (2D, 7 71ILICEAT B ERA...)

os.remove (filename) F721% os.unlink(filename) 2> T 72XV, FFa XY M os EV 2 —1%H
BLTLEEY, ZOZO0BBUIFEILT DD TT, unlink() XHIZ, ZOE® Unix 27243 —LDOHR
T,

74 L2 MU RHIBRT 21213, os.rmdir() 2o T 72X W, fEMICIE os.mkdir() 2o T E W, os.
makedirs(path) & path ODFRED T4+ L7 PV D, FELBRWH DZEIERL $3, os.removedirs(path) &
FEOT 4 L7 P UDBETHERD., ZASZHEIRLET, 74127 PU YY) =2k ZOoHERTZHIRL 20
7% 5. shutil.rmtree() 2o T & W,

77 ANDAFIEEE T 5121, os.rename(old_path, new_path) Zff-> T 72X,

77 ANEYIDEED HI1TIE. £ = open(filename, "rb+") ST 7 » A L Z B E, f.truncate(offset)
2o TLZE W offset 1377 4L P TRBTED S — VB TT, os.open() THIPNZT 7 A LVHD os.
ftruncate(fd, offset) dH D F T, fd IZ7 7 ANT 4 A2 V) TR (NZIWVERUE) TT,

shutil £ 2 —WIZd, copyfile(). copytree(). rmtree() ¥, 7 7 A M/EA T 2B WL OB EN
£7,

442 7702 AE—FBICIZES LETH?

shutil €Y 2 —/LiZid copyfile) BB H D £9, 4B, MacOS 9 TRV Y —R 74— 774 VX —1F
Hzar—LxEA,

443 NMFTIT—REZHRAEETTBICIFESLETH?
B ANA F ) F—RIEROFAE EITIZ, struct TV 2 —LEZF SO —FTT, THTAALF VY F—X (il
WIIE) 2 EOC XTI 2 - T, Python 77927 MIE#MTZ2Z LD TEET L. ZOHHTEET,

BIZE UTDa—FE7 7 A AH56 2 31 OB 2L 4 N4 FOBE 1 2y /72y TF4 7Y 74—
Xy FCHARAAET:

import struct

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

4.4. AR B 75
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T4 =<y D > BFF—XEHEHINICE Yy VT4 7 LET, 7744006, XF M 3—on” #
B7(2 N4 b)) BFARAA, LFE T 1E—2D long BH RiRAAAE T,

FO MR T — & (B, BESLEINREOF S DORD 720 2 b)) X LT, array €Y a—1%
52 edTELXT,

AER: NAFVTF—REHAHFETHIE (TZWHZ L5 "rb" & open() WKHHELT) 77 A L& NLFV
E—RTHKBEBDDDE T, ROYIC (F74L D) "r" 2o 7581F. 774 UWETF A ME— RTH.
N, f.read() X bytes A7 =7 P TR str A7V =7 FRRLE T,

4.4.4 os.popen() IC& > TESNT=/NA T T os.read() BMELONTVEWVWELSTY, BET
TH?

os.read () (&, FADLNIZT7 7 A VERT/NERER, 77 AVT 4 A7) T2 EFIEICHS, KL ~OLOREET
¥, os.popen() &, HlAABZD open() BB Y FUHD. HLALET 7 ANATT 22 M EERL E
Fo o T, os.popen() IZ& > TR I N2 RA T p 25 n NA P DETFHAIBIZIE, p.read(n) Z{#H 54
EXRHYHET,

4.4.5 27T (RS232) K— MCTFoERTBICIEES LETH?

For Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial /
Unix Tl. Mitch Chapman 12 X % Usenet O#FFEE SR L TL Z&E W

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

4.4.6 sys.stdout (stdin, stderr) ZEAC LS E LTHEEICEHAL SNBVDIEHBETTH ?

Python @ file object 1&, BKHED C 77 A NVT 4 A7V TR LD, HMBDOEKEL 4 ¥ T,

FHAAAD open() BIEIC K > TEMINZFZLAY D7 7 A VAT =2 FTIE, f.close() I Python 7 »
ANKATY 227 b5 Python ORELSIEEAL SN TWEHDET3HEDT, ZOTIKHS C 7741 T 4 A
JVTREBALDESICFRLET, T, £ BPHIR=—I R B, £f DT A7 7 X THEINICKEZ
DET,

L» L. stdin, stdout. stderr & C TRHBIRIGDREZ 5N TS Z e H 5, Python TdRRICRRNICbHNR
%9, sys.stdout.close() £FEFT T % ¥, Python LRNLDT 7 AL ATV z7 MTFHLEGATVWEHDY
FTHEHBDOFONETN, C 774074 A7V TFRETEHALSNEHA,
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TWEHB C IZ7ANF4ARZYTEDI L, ZO=Z20XNhZHUL 2123, ETARLCHLA20ELH B Z L
ZHENPDZNETT (FIZIE, HBIRES 2—10D /O ZIEELZETLEI DD LNERA), RYITHER SR,
os.close() 2T X\

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

os.close(stderr.fileno())

Fd BoERe L Tehen0,1,2 R ET,

4.5 XYy bD—=U /A2 —2y b TOTFZ2T
4.5.1 Python ® WWW YV —)LICIZfADHBD £IH ?
477V 7 7L A= a7 LD internet ¥ netdata ¥ WHEESIRL TL Z& W, Python 121, #—2

FA R TZI7A47Y YA D web Y RTLEWETIDIMFENRELZLDES 2 —NADH D FT,

FAAEERR 7 L — 27 — 27 OEIE Paul Boddie 12 & - T, https://wiki.python.org/moin/WebProgramming
TAYTFVRAEINTVET,

Cameron Laird 1%, http://phaseit.net/claird/comp.lang.python/web_python T Python @ = 7 HAfiic B
TOERBRR—=VBE L TVE T,

4.5.2 CGl 7 +—LD%E (METHOD=POST) %#&M¥ 3IcIF>5 LEThH ?

74 —2% POST LEAEROY 2 7 R—VZHIFLTVWTT, iHICHIGT 572003 —NEdHBTLxHI0?

HHFEF, ZHF urllib.request ZFIH L -fEHLH T3

#1/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()

—RENTIE, =k ¥ PEEBE T Y a— FE Nz POST #1ETIE. 7V XFFF urllib.parse.urlencode()
o T XA RZFAUERS BV I L ICERE L TLEX W, FlZiE, name=Guy Steele, Jr. 2FEET 51T

45. Ry bT—U /A B—%y FFOTSIVY 77
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>>> import urllib.parse
>>> urllib.parse.urlencode({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele’,2C+Jr."'

BE:
urllib-howto 12% < DHIRH D FF,
453 FOEZCa—ILD HTML OERDOEBICIIBEFETH ?

Web Programming (2DWTD wiki DR— M HBITIIDY ¥ ZBRMTF SN E T,

4.5.4 Python X7V T rHEAX—ILZZXBICIZES LETH?

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

HUTITRTON, Iz ffior 2 & Bl nfZhi D X — LEERTT, ZOXY vy Rl SMTP Y RF%2HE—+
FTERAMNRLEZTTHIEEIL T,

import sys, smtplib

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

line = sys.stdin.readline()

if not line:

break

msg += line

# The actual matl send
server = smtplib.SMTP('localhost')
server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix [REDRDH D DFERILE sendmail 25 Z ¥ TF, sendmail 707 Z LADFFTIES AT L2 X - ThEA
T3; 5 & XX /usr/lib/sendmail Z o7 b, % ¥ XL /usr/sbin/sendmail 7Z-7% D, sendmail D~
ZaTAR=IBPHFIIRETL D, HU I Na—FEIDX5 2D %3

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen(" -t -i" % SENDMAIL, "w")

(RDR=I12HiL)
78 F4E S1TF Lk FAQ



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

Python Frequently Asked Questions, 'J1)—X 3.9.19

(AIDR=I 5 DREE)

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

.write("Subject: test\n")

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

.write("some more text\n")

ho e Bl e B o B o

sts = p.close()
if sts != 0O:

print("Sendmail exit status", sts)

4.5.5 V7y b® connect() XYY RTITOYFIINGBLLTRICIEESLEFTH?

FIT select EY 2 =AY 7 v FOIEFED I/0 ZHh 5 Db g3,

TCP A7 my F ¥ 7INR VKT 24D, Yy b2/ r7uy Uy 7E— FICRET 5 2 Lotk
3, ZL T socket.connect() L7zt X2, BB TZ 20, =7 —&KE% .errno & LTEHELHINEZ
JEBE DD EE 50027 D £3, errno.EINPROGRESS 1%, HERiMEITHTH 20, LT TLTVWRVEWVWS Z
CERLET, B2 OS TRERLZMEIRINZDT, dRIZOTAT LTHINRINDEPEHEIDTEL L
BErRHD FET,

socket.connect_ex() XV v REMIIXBFINEER L2 THEAE T, ZAUIXHIZ errno DIEZIRITL & 9,
K=V Y7 D7=DITiE, BT E 7= socket.connect_ex() ZFFUAHT Z e TZFEF -- 0 £7/21X errno.EISCONN
BEREINT-Z 2R LET - 2 BERT 2V 7y NI EEL TESAANEIARS Z R TE LT,

FMR: asyncio EVa—JUE /U7 BRyFV IOy b= a—REEIMEEDLDIIIL—LTY—-ID X
IRFTERRMEL T, ZOMDERK 2 LT, Twisted ZZHEETELRY — FX—=FT 4 DFA4 TFVUTT,

4.6 F—HN—2

4.6.1 Python [T —ER—ZANYT—=IADA 2 R—TT—AREHODEITH?

=4

FEH#ED Python (2i&, DBM % GDBM 72X D, T4 AZR—ZADNY ¥ 2 DA YR —T 2 —AbZFENTVET,
¥7-. sqlite3 Y 2 —lid, BERT 4 A7 R—ADERT —ZR-X 2L £ 5,

AL DOBRT — ZRX=ZADBPR—FENTVET, #FHfllld DatabaseProgramming wiki page ZZH L T<
72EW,
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4.6.2 Python TK#HEMNABA TSI b ZRETBICIEESLEFTH?
pickle 74 75 VEY 2 — LT, T —BNBHFETINEZMBRTEET (L7740, Y7y b, U g

VRYDEIRDBDERE TSI LIFTEERAD), shelve 74 77 VEY 2 —Lid pickle & (g)dbm % ff
W, fEED Python 7Y =2 b 2&Tkkla~ y 72 EM L £7,

4.7 BFH

4.7.1 Python TEHZERTBRICIZESLEFTH?

BHEE Y 2 — )LD random DVELBUAERKERZEEL TVWE T, FHUVFIEHEMTS:

import random

random.random()

CAURXE [0, 1) ND 5 ¥ X AR iFE/ NG EIRL £5,
TDEY 2= ZDME S DRHLL AR ERD H D £, Fil 23
« randrange(a, b) XXM [a, b) 7 6¥ME R Z T,
o uniform(a, b) XXM [a, b) 2 &IFBNEEE RS F T,
o normalvariate(mean, sdev) (ZIEH (HVR) 5ifizy > 7V 7 LET,
=T Y RWEEBEH T 3 aKELRBERL H D £F, HlRIT:
e choice(8) BH5A BNy —F U ANL T VX LRBREENE T,
o shuffle(L) ZVRAFEA VT L—RCTY Y v 7L LET, ThDE, FYXARMUBEZET,

Random 27 7 ADA Y ARV ARER LT, HHEOMSLEBERBEDOLB D TEET,
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5.1 C THEHOBHZESIFTETEFIH?
e B 2R B ZLTHILWLWE A TETEALEL M Y EY2—L% C TIERET, ZHAUEFFa
A ¥ b extending-index THIHI N TVWE T,

e A Y OFRD S ED Python A3 Z DFEEZ > TWET,

52 C++4+ THEDOEKZESCCIITEEIN?

W, C++ Mich 3 C HEUSRER - T TE £ F, extern "C" { ... } T Python D4 > 1—F 77 4L
ZH A, extern "C" % Python 4 ¥ X 7)) X5 LIERZFHMOFNCE VT E WV, 7B = VL0Eil e C++
F 727 bOEREFIODDIZRSBWVWTL x 5,

53 C ZE<DRIKRETT, DA ERIHD TEAD?

HWEHD CINRZEL DOHDR D TIE, BRI o TWi27dH D %7,

Cython ¥ Z DM Pyrex 1&. HTHICER L7 Python 2%ZIJED ., Mind 3 C a— FE4ERKL £3, Cython
% Pyrex #f# 21X Python ® C APl 2B E3 2 Z e R IREHFIFF T,

LZDr ZA Python JLEBPFELRVWE IR CR C++ FA4A T T VANDA Y E =T = 4 APRBERGE. SWIG
DEIRY—IVT, ZOIF7AT7VDT—2HDZ vy ¥ 72K ET, SIP, CXX, Boost, Weave TH C++
FATIVETVEYITEET,
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5.4 C B5FEE®D Python XZE1TIBICIFESLFITH?

I AT S mE/KEDOBIBUZ PyRun_SimpleString() T, —2DDXFHGIHZMW D, €Y 2—)V __main__ D
AVTFRARNTENEFET L, B2 5 0. Fl4t (SyntaxError 8¢ FAELLS -1 BIRL F3, HIHIE
L7z 4Ud, PyRun_String() Z{#->TL 7Z&E W, ¥ — X% Python/pythonrun.c @ 'PyRun_SimpleString ()
ESIRLUTLIEX W,

5.5 C 5FEE®D Python NZFHE T BICIFESLEFTH?

SEDEM D PyRun_String() . A&X— b VKL Py_eval_input ZE L THIHL T ZE WV, ZAER%E
fEfT L. P L CZDEZIRL 3,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7 bOTNHKD £F, X T N7 5, PyTuple_Size() 2SR X %R L. PyTuple_GetItem() DMHEE XNz
AT I ADEZRRIRLET, VA MIHFEROBEE PyList_Size() & PyList_GetItem() 23HhH ¥,

bytes Tl, PyBytes_Size() 3Z DEX %R L. PyBytes_AsStringAndSize() DSZ DEADKRA ¥ X EX
ML £ 9, Python @ bytes 7Y =27 MI null 2522 B TEZDT, C D strlen() ZfH 5 NETIE
BN EIHERLTLEE W,

A7V 27 VOREBRET 31X, EITRONICZEND NULL TRWIZ ¥ ZiEHL D7z ET, PyBytes_Check() .
PyTuple_Check() . PyList_Check() ¥ & E 3,

Wh 3 ‘abstract’ f Y X —7 2 —ApHiE#EIN S, Python A 7Y =7 Mz 32EL L API & &
DEF - EDFFLWVI LIX Include/abstract.h ZHA T EE W, Thzfs e, BERM T +ar
(PyNumber_Index() 72 ¥) % PyMapping API &= v 7R 7o b alrk X oficii>7a b aivichiz,
PySequence_Length() % PySequence_GetItem() 2 X DEE DD Python > — 7 Y AAD A ¥ X —
Tz—AZT77RATEET,
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5.7 Py_BuildValue() TEERDZ FILEEBICIRES LETH?

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

5.8 CHB5ATZII DAYy FZRUHTICIFES LETH?

PyObject_CallMethod() B TA 7Y =7 FDIEDX Y v RENRUOHEE T, RIARXE, ATV =7+, ¥
CHF A Y v FOLHT, Py_BuildValue() Tffibh 3 k5% 7 +—~<v bXXFH, Z LTI TT:

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

const char *arg_format, ...);

IR Y v FREOWAREFTI 27 MZHEMNT, HARAALP T —FERIIZBFRD D VA, R D EIIN
LT Py_DECREF() T 2MENHZZrdbHDET,

BIZIE, HB77ANFTI =27 bD "seek” XYV v F%& 10,0 25 LTI X (774 VAT =22 +D
KAV RE 7 L LET):

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

723, PyObject_CallObject() DFIE Y R MZIE BIZ X P ABRETT, BEBES L L THEEH I,
Zx—==v M) 2EL. B —205 [ BTHORHE T, BBEFEINTL K o TR "(1)” e LTLE
20,

5.9 PyErr_Print() (ZDfth stdout/stderr IZEIFT3HD) h5DHNTZFH
ITEXBICIFES LETH?

Python @ — FAT, write() XY v FEFR=ITE3F 7027 FPEERBLTLIEEI W, 20727 b %
sys.stdout & sys.stderr IZKA LT 7ZE W, print_error 2R T, BLUCHEHED b L — ANy 7 #iHE
EEHEETIESV, 25T HNE write) PR EROFTICITE X T,

B DA TIRX, i0.Stringl0 7 7 A %M S5 Z T

>>> import io, sys

>>> sys.stdout = io.StringI0(Q)

(Ko<= 1%i)
5.7. Py_BuildValue() THEERDZ FILEEBICIEES LETH ? 83
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HIDR— % 5D E)

>>> print('foo')

>>> print('hello world!"')

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

hello world!

CNEFRUIEZTDARRLA TS 27 PERDESITHRZTLES:

>>> 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 TEDMNIED a2 —IILICTI7ERXTBICIEESLF
Ih?

UTOESCEY 2a—NF TV 27 bPADKRL UV EREZELNET:

module = PyImport_ImportModule("<modulename>");

FDEY 2= PEREAVR=1PENTVRY (DF D, £% sys.modules IZHATWVWZRW) o, ZHITE
Va—nEEMEL £, %5 TRIFAUL, B sys.modules["<modulename>"] DE%ZIRL £3, 2B, Z
UTEY 2= 20K DZLATZEBICDBRALEFEA, THUTEY 2 — AL I T 'sys.modules IZIRE
ENTWVWD I ZRIET 2721 T,

INT, EVa2—LOREMNE (D% D, EY 2 — A TERINLMAEREOAHE) WUATOIIICT7 7 ERATES LS
A=

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

PyObject_SetAttrString() ZMEATEY 2 —LDERIRATEZ L TEE T,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKXESLEITH?

RDZNZERZIGE T, WAWARTEDRDHD 3, FETRER5, "HREHEDIALR” F¥FaX v 2Hdl
EBIRHTL IV, 2B, Python 7Y XA LAY ATAICE->TiE, C & C++ EHEDEDLD FVRA, 2o
5. C HGEE (KA > &) BUZESWTH LW Python OB RS 2 /58HE C++ 7Y =227 MWL THHER
T3,

C++ ZA4 77 VIBL TR, C Z2E<DRARETY, tMDFERHDFEADL? 2BRELTIZZ W,

512 By b7y T 774 TEDa—IZEMLESE LB XA TICKEK
LEL7 BETIDL?
ty b7y FREATTROS R TER ST, BTV E, EAFTRIEBMLE T, (ThzETITE,

HEEDOBINS = VATV T IANy IWRBETTH, ZONTIINZIVDDTIT»SENICARE S MifEIX AR WT
Lxd,)

513 RZ TNV T TBICIFESLETH?

Fice — FENHERIC GDB 25 & %, B0 — FXNBETTIL—7 KA YV FERELTIWIT X
Ao

.gdbinit 7 7 A UC (FIIMEENNC), Z0awy REMA T ZE W

br _PyImport_LoadDynamicModule

ZLT, GDB ziZ#)¥ 2% & ZIZ:

$ 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

5.11. Python D5 C++4+ AT VA —Tx—RXFBICIFESLFETH? 85
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5.14 Linux ¥ XT LT Python EZa2a—I)LZaAYNTILLI-LVDTTH. B
DOSBWVWIT7IILDHBDET, BETIH?

Python D% D%y 7 —IN—= a IZiE, Python HBEZ 3 V84 LT 2 DICBERRAIR T 7 AV EET

/usr/lib/python2.z/config/ 74 L7 PUDEEN TV EEA,

Red Hat Tli&. Python RPM %24 YA F— L L TRER T 7 4 VEHETIEI W,

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

5.15 " %&£ (incomplete) BAN" & " F@EY] (invalid) BAHN" 5K
MIBICIRESLEITN?

Python £ ¥ X575 4 74X T RTIE. ANPATREREE (BIZIX, "if” XORE D 2 XA 7 LR,
7y AR =ZEXFHEIRAFEHAL TORVERY) idfii 7e >y Sy 252 6hE308. AP ETITHS &
FWIEABICHEY TS — X v =I5 200ET, TOXIRIDZITVEHRMLI-VWI DD T,

Python TIIREENTERD 3 2 FWVIZ T3 codeop EY 2 — W2 £F, HlZIX IDLE 8k ffioT
WET,

Ik C TITS & d i 8 72 /7 k1%, PyRun_Interactiveloop() %* (BZ &6 <K Hld AL v FT) Y
H L. Python £ Y X TV RIZHRIZDANERDESL LTS, MEODANHEBERET 201
Py0S_ReadlineFunctionPointer() Z&WE TSI L B TEXEF, afLWk ¥ ME, Modules/readline.c X
Parser/myreadline.c ZZM L T 72 & W,

5.16 REZED g++ > >ARJL __ builtin_new ¥ ___pure_virtual Z BDl7
BiIClFESLEFITH?
gt+ EVa— A xHNICe — FF 212id. Python ZFHa >y 4L, 7% g++ THY ¥ (Python

Modules Makefile W LINKCC %2Z#) L. fiiik% g++ TV ¥ 2 (21X g++ -shared -o mymodule.so
mymodule.o) L7RFHUIRD FHA,
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5.17 XV v FOWL DMME C T, £DOMflE Python TRESNFT2 o
FOSR%E (MEABRET) EB3CIETEEITHL?

IV, int . list . dict BEDVE AL ML V7 S 2D OHETEET,

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) % {# 21X, ZH%
C++ B6TEET, (b5, BPL 25T C++ TEINIIRY 5 2K TEET).

5.17. XYy ROWL DhME C T, ZOMIE Python TREINATI T oS5 3% (WERB Y T) 15387
CIRTEETH?


http://www.boost.org/libs/python/doc/index.html
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SIX

WINDOWS L£®d PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

THEDLT U B ERMTIEH D FH A, Windows 2 R4 070y o L 2ETT5DICEBATL
FoTVWREAE, ETHLLRZILICEZEZTL LD 25 TRVWESIEZ., 35D LF5IZ2BHETL & 5,

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:

Cc:\>

COXFIRREBZ->TWED, MERDHoDTEIDT, arPa—ROKER. DREVREME LI
T, ZDXSTR>TVWBIdHBTLED:

D:\YourName\Projects\Python>

CDEIRT 4 Y FYE AT Python 7027 S AZz80 3 FIIZNEFICES % T,

Python 27V 7 Ma& Python 1 > 27U & LIHIN 2070 7T A TUHEALTUIL RN E WS T
T, M 2B RHDET, A Y RXTVRIEIRAZ ) T P aiisds N ba—FiZar L, N4 ba—
FRFETLIR I L 2ELEET, Tl 4 &7V XM Python A7V 7 MW OIS 7201213, CALH
BEZz320DTL x527?

FIWHUNT, IV R T4 Y R "py” E WS HEENA VR T ) X2 EHT 2R TH S LBHIE 20BN D
DET, avYFus Y RFouRlWES, py 205 av Y FEANL, VRV F—ZMMNTL XN,

C:\Users\YourName> py

RDE SNV RZBTL x5
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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.
>>>

AVETYEZD MNFFEE— R 28R FED £ L7z, TN T Python OXRREXFEINCANI LT, Fo TWBRHIZHE
TRFHMEXE 2 2N TEES, I Python ODRMOEED VL DT, W DrDXEZFEATASL, #
REATHIDOTAZL &5

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXEEE— REFEACEER 0 7S A REETEBE Y LTH-> TuwE 3, W5 Python vy ¥ a >
PROLEZWVES, exit() BEZMNOHETH, Ctrl F—2M LM 5 Z Z AN L "Enter” F—%2#HL T,
Windows 2> R 70 Y P MR- TL XN,

AZ—bk IARTOFOY 5L Python 3.x  Python (command line) ® Xk 5 RIEHM A X — b X = 2 —ITRfS
Dob LNERA, INEEEITIE, HILLT A Y ETIE>>> S Far AR TL LS, ZD
Ba. exit () BEBEMUCH T Ctrl-Z A1 22V 4 ¥ FUIEEAT £3; Windows & 1 2® "python” 2
YRRV 4 Y FUTETLTWT, A YE TV RXERTIERLLEEZL, 2OV 4 Y FYERAL T,

py A7V AR EIN TV S Z e AR TE /DT, Python 27V 7+ 252602551k bEL, 20
72®121& Python 227 V) 7"+ OS2 H 2 WIEHN A2 52 2 083 H D $F, Python A7V 7 +HBF R
by FIZH D, hellp.py EWIHILHIT, BrorXRVwIkicavy FFay 7 bR —o7 4 L7 MY EBWT
WAEIRELEL &5, £9F DL RDESBRERBPAONET:

C:\Users\YourName>

ZZETERNL py ODBRAICRZ VTS YDA R%EA)]T 5 Z 2T, Python A2V 7+ %2ET LS py a~v v F
> I e .
A TEET:

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

6.2 Python XU hZ2RITABEICTBICIFES LEXITH?

Windows Tli&, ¥ Python 4 ¥ 2 b =TI .py IR T%2H 2 7 7 4 LA (Python.File) 1ZBE{ T,
ZDT7 7 AN R T X EFEITTHF—F>a~<x 2 F (D:\Program Files\Python\python.exe "%1"
W) #E5EZET, avr F7Ry T M5 foopy ¥ LTARZ Y 7 M E2FATAREICT 2 IE 2N THA TS, A7
)7 NIRRT R LT foo’ 8720 X 4 FLTHEITLIZWD RS, PATHEXT BEZERBUC py ZIMATL & W,
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6.3 Python DEZHICKEDHID BB HBZDIEHETIH ?

% Python I Windows T THEREEEFL 52, & XY X Python DRAWKAX— b7 v F IR H 15
X2 Ro7ZVINTLR= MDD D 5, FITHEHRZ 212, Python IZFRIBICERE X N/ MD Windows >
AT LTREBALEHCDTY,

COMBEEZZDRI Y DUANANEY 7 P27 OREIRARLEI > TRIZNZZENHDET, VANLRR
FXFOHIE, 77 ANT AT LADEDRTOHAAAEEWNT 2 X5 ICHELLHZEIC. ZNORAX—+T7y
TA ==~y FEFIEETIPHONTVEIDDDRDHDET, HDRIZDIVATLDIANVAZAF Yy Y T b
V7 DFELMEP DT, AYICFARICHEINTVS I ZHEFICLTL I W,

6.4 £59NIL Python XT7UT k% EXE ICHRFETH?

FATARE T 7 A VEAEN S Y — LV D—% £S5 LTS Python AV TEHSZA2Y R7AYNAFUZENET
M? 2L TSN,

6.5 *x.pyd 7 71JLI& DLL LELCTYHh?

B, pyd 774 Al ERIC KSR DTE. DLEWVHDHD 5, foo.pyd L WVWHHAHEID DLL 3% -
72 L7256, ZHICIEBEE PyInit_foo) & FThTWARINIERD XA, Z 5 THE Python T “import
foo” %I} T, Python 1% foo.pyd (% foo.py. foo.pyc) ZH L T, HAUF. PyInit_foo() ZMUH L THIH
ftL &5 LEF, Windows 25 DLL OFFEZLEL TEDLEW, exe 7 7 4 )% foolib i2V ¥ 733 bi}
TEHH T A

B, foo.pyd M T %32 & PYTHONPATH THbH, Windows 2’ foo.dll ZMKT 2 A [ELTIEH D
FHA, /o, TR ANV I L 2Tl 7 2DOFETIC Al BBETTH, foo.pyd IFFETIIX
REIEDHH FXA, BB AA, import foo L72WAS foo.pyd I EHETT, DLL Tid, V¥ 27y —Ra— KN
T __declspec(dllexport) KL > THEINE T, .pyd TiE, V73X 2DV R M TEEINE T,

6.6 Python Z Windows 7 77— 3 VIZBHATICIZFES LIS LWT
THh?

Python A >~ & 7V &% Windows app IZHDATHIEX, KO LI ICEHTEFT:

1. 772D .exe MICEH Python ZEDIAATEIL K LABAWT FXW, Windows Tk, ZH1LHE2 DLL
RO TWBEEIRET 2—LDA VKR— 2T 272512, Python & DLL TRIFAIRD FEA
(FFaXy MEEATOWARVWERLREEZD—DOHTT, ) b DIZ, pythonWV.d1l &V ¥ 27 LTLE
XV FaE 24U C:\Windows\System {24 Y XA =L ENTWEF, NN i Python N— 3 ¥ T
Python 3.3 THAUL "33” DX S5 BEFETT,

6.3. Python DEEICKEHDIH B EHHBZDEHBETIH ? 91
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Python 2%, load-time 12, ¥721& run-time 12V ¥ 27 TZ %3, load-time 72V > 713, pythonlN.1lib
WHLTY Y273 %bDT, run-time &Y ¥ 271X pythonVV.d11 I LTY 27 FT25HDTT, (—lHN
7R pythonlV.1lib & pythonWN.d1l IZMFT20WbW3 " A Y KR—=bF74T77V7 TT, ZHUIHIC
VAT B URLVEERLET, )

run-time 72 VU ¥ 7%, U ¥ 7 OERERICHAL L 5, 2 TEETRITONE T, 2— FiX Windows
® LoadLibraryEx () /L—F > T pythonMV.d1l % 12— F LR F4UIR D £H A, 32— FidF /2, Windows
D GetProcAddress() V—F Y THLN LKA & T, pythonNV.dll (F725H5, Python & C API)
DV—F VT =EAT7Z7E2ALTOVWRIFNUIRD FHA, v7 02X oT. ZDKRA ¥ &% Python O
CAPI ON—F Y ZUSHTERED C a—-FIG@EL THER X7,

. SWIG %2ffx1Z, app DT —&X & XY v F% Python Tz 3 £ 512F % Python " JERES 2 —L" %

WHICEN ST, SWIG MM ERER>TINBZTLE S, SRELT, exe 77 4L OFIC U2
F% Ca—FHATEET (1), DLL 2fF _64%<TH A Voo bfliichd £3,

. SWIG 3HEIED AN 2 2o init BIEK (C BB 21ED 5. BIRIE £ 2 —LOKRNIS leo 7 5.

init DAL initleo() 1272 D £, SWIG shadow 7 7 2% Ho721F 50K, #5353 & init BIEK
DAHNE initleoc() 127D F3, ZHUE shadow 7 F AHH 5 1L A LFEN 7 helper 7 Z A2 HHAL L
S

27w 720D Ca—K%E exe 7740V Y7 TELZDIEE, OIFLEEOMEIE L ¥ Python NDE
Ta—nADAYR=IDPAFELEPLTT ! (FFaXy MEIRTOWARVWERREFEDO-DOHTY)

BT, UMTOa—F%2#oT Python £ Y X7V ZREPIREY 2 —VAATHHLT 2 Z e B TE

£9,

#include "python.h"

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

. Python @ C API ii&. pythonNN.dll Z ¥V KF2Dicffibiiizar 4 F MSVC sftoa v 145

2S5 BN “OOMERD D £T,

fE 1: 3 >o%4 12X o T struct FILE 12X 3 2@ 08 82 5729, FILE * 5|8zl 5 0Wbw 2 " &
KUE” BEEE, 2V N SIRIETEE EVA, HEOHAIS, ZhSHITHE (K /KEEBIZKZ->TWY
9,

i’ 2: SWIG & void BIBIAND Z v SZ2AWT 5 & ZIUTOa— F2ERL 5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

. Py_none & pythonNN.dIl W@ Py NoneStruct ¥ W5 MR F — X #EICEMT 2~/ 0T

92
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T Ty ZOa—FEMar S FEETRRMLET, TOa—F2ROIIICEZMATILZS W

return Py_BuildValue("");

IR, SWIG % FR iz 2w (FAd SWIG 0L R7LETT) FTh. SWIG O Ytypemap 2
RV FEMoTHEMNCEETEZ X512 FT,

6. Python ¥ =V 227V 7 b %ff-> T Windows app W25 Python 4 ¥ X FV XY 4 ¥ RO RERT 2D
BOWHETREDID EHA, FOEIIREREINDEI T 4 Y FE app DV 4 Y FUT R T4 2IEHEZEDD
FHA, LA " AATA TR AVYRTVEY 4 v FU%k (wxPythonWindow 2ffio7zh LT) fE5N
ETT, TDV 4 ¥ KY% Python 4 ¥ X7V RO S DEFMHTT, Python @ i/o ZinAEEEY
R=1F25 YAR FI7Ix27PIBVXALIZFTEZDT, read() & write() XY v FZ2&L (5
REY 2 — L TEREINT) Python 7Y 27 F X2 HUITVVD T,

6.7 T7+132H Python V=R TZBFICBALBWVWKLSICTBRICIFES
LEITHh?

2D FAQ TR 7%ES Z e 28D %A, Python X4 1454 F PEP 8 Tid, Efixfs Python a2 —
FIZIEAR=R 4 D%ff5 Z e Z#HBEL TV ET, Z4UX Emacs @ python-mode D7 7 + /L b THHE LTI,

WHRDIT 4 XRTH, BT AR—ZAZEELDIERLBZNWTT, MSVC $ 2L FILCVHTHD, AR—R%
S K5I T 2REMNEHICTEE T, Tools Options Tabs ZiERL. 77 ANVRALTD”? FT7 51" D7
RN 2 7" AT ME 124 BREL T, " AR—ZAEBFHATE” DI FRXVEEIRLTLZE N,

Python i3, d LA T AR=ZAMPRELTWVWS Z & THREDOZEAICHED D 255, IndentationError ¥7-
& TabError ZiXH L £, tabnanny €2 —L%2FETTHIL T, T4L2Z PV V—%NYyFE—-FT
FrvlTBHIEDTEET,

6.8 JOVI T3 LR ERBTBICIFESLETH?

msvert BV 2 — B2 fio T IV, ZHUIERED Windows BEHIEEEY 2 — LT3, THEF—FA— KT
72TV B ZTANZ B kohit () &, KEETE e —XFEE285 getch() ZERLE T,

6.7. I7+1&2H Python V—RIZETZBFICHALBWVWESICTRICIBES LETH? 93
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9374w 01—F14>2—T1—X FAQ

7.1 —figl7% GUI DERT

7.2 Python @ GUI V=)L v MMIIZEAHARH 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.

PR TEZTI79 b 73— LI Lo TRERMOBERED DD ET, 770 b 74 —2HE BIKN 779 M7 4 —4
EfH O GUI 7L —AY—27®DY R+ % python wiki TBHETEZT,

7.3 Tkinter &R

7.3.1 Tkinter 77— 3> 2 &k ETd3ICI3ES5LFEITH?

Freeze ZXZ Y R7uar7 PV r—> a v24EMT 3Y— LT, Tkinter 7 7V r—ary2HifEdae s, Z
Tl e Tk SATSVENELT2DT, EOXRXRY F7a 23R b E8A,

—ODRREKIX, 7TV —rariZ Tad & Tk 94 75U ERML. BREEZE TCL_LIBRARY ¥ TK_LIBRARY
TI7YRALDIIEET HZ LT,

HIZAR Y R7RYR7 TV r—=2a il§ 37201203, 5475V %KT Td A2V v 7SV r—vay
WKHESINTWARTIRD $'A, ZhEHKR—FFT5Y—1D—Did SAM (stand-alone modules) T, Tix
T4 XMV a—2a Yy (http://tix.sourceforge.net /) D—HTF,

SAM ZE#TT 5 X512 Tix ZE )V KL T, Python @ Modules/tkappinit.c WHRD Tclsam_init() A
DY a =& FAT L, libtclsam & libtksam 12V ¥ 27 LTLEEW (Tix 94 77V EBFATHRVWTT ),
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7.3.2 1/0 Z2FoREICHEHOND Tk IR b ZENETH?

Windows YUHD 75 v b7 4 = LIZOWTIE, 1 EWVW, ALy FEAMBBEDHEVA! 7L, /O a—-F%
DUEBR LRI RD ¥ A, Tk 121X Xt @ XtAddInput() I — L2 HERDDBHZDT, 774V
TAARZUTRETI/O PARERE BT Tk XA V=T Hh oM N2 a—ANy JEREERTEET,
tkinter-file-handlers ZZM L T 72 & W,

7.3.3 Tkinter TEIK F—NA 2T VINESNERA, BETIH?

bind() XYV v FTARY MSHEIMITISNTZARY PAY R I, BYLRF—DPHINEL ZICIZANAY FALX
NV VWS EEN L EIPNE T,

B —MRRERE. XA T4 YIPEHAENE V4P 2y M F—KR—-F T 3 —WR” RN T
T Tk FXaXY FT74—ARaAY FRHERLTLEI WV, B@BHIEV4 Yz o sy 23528 T
F—R—FT7 =W R25Z206N0FT (EELINMEFEZONFHEA, takefocus A 7> a Y 2B TR
W),
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"% PYTHON ARAOOYEa—RICA VA F=IILENATWVBDTIH ?”
FAQ

8.1 Python &I TYIH ?

Python &7 w295 IV FFBED—D2TT, Python 38427V —> avicfibhTWwE S, Python I
FHELLIVOT, —HOERPRFETAMADO 0723 Y B LTELRTWE S, —/T. Google.
NASA. Lucasfilm Ltd. XS5BT eryzy > arlhy 7 b v 7HEECIELDALTOE T,

Python iIZ2WThH o 25 L L HID 720z 6, Beginner’s Guide to Python 2580 FE L & 5,

8.2 4t Python BRDI I VAV A M=ILETNATWVWBDTITH?

A VAR =NV LEEZIBZNDIZ Python BHRTZDI AT LA VAP —LENTVWEELESL, ZOMEIC
BV O DOAREMDH D $3,

e BL2LAS, AV 2—ROMODI—FNT BT F IV ITRERTZDIZA VA =L LD LATEHE
bo HHERZD<Y VEMFS5>TOT Python 24 YA M= L70HIZ2ERH D 7,

o IV AVAP—NEINTWVWEY—=RX=FT 4 D7 SV 7 —ard, Python TEPNTWT Python
DAVAI=NLVEZATVERD LWERA, TZOEIRT IV r—ra i GUI el ahrbity
T —0 « B NPEERAT YT NET, L EADY ET,

o Windows ¥ > Python 254 YA M= LE N DHHH T, ZDOWER KT Hewlett-Packard
% Compaq #% Python Z#HAAATWS Z & 2R L TWE 3, HP/Compaq OEHY — L DHIZIZ,
Python TE»N 72 DbH2 L 5T,

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 ZHIFRLTHLWTITH ?

Python % & 22 bFIZ AN ITED £3,

HHH Python #ENLTX Y >u—F L0 THIUL, MOBED R HIRT 22 TE LI, Windows T
Z. aytr—AXxD e 7T ADBMEHIEREF > T X0,

Python 239 — R RX=7 4 D7 7V —2aYic&oTA YA b=AE N/ RS, FRRICHIFRTEE T4, 207
TV —2aY3EELEL LD T, Python DF 4 L7 ) RHIBRT 2D TIE R, 2077V r—2a>d
TUA VAN =T —EESRETT,

Python 84XV =7 4 Y IR T LIZEENTRR S, HIRZBEIOTEEHA, HIFRLTLE S &, Python
TEINZT70 7T ML BD, ZOPIIEEELZIDPEENTVWInD LNERA. ZOGA. &
BIZIZT AT LAEHROFA VA F—ABRBEICRBTL LS,
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1%

>>>

2to3

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT

HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

99


https://www.python.org/dev/peps/pep-0484
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argument (E5|E) BIBR MO TEIC, BB (F203 XV Y ) KEITHETT, ESluid2@Es D £75:

o F—TU—F5l#: BBOTOH L OB BOBNIEAFA DWW d D (B name=) . *x ZHil) =&
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— K5
T3

complex(real=3, imag=5)

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

o fIESIH: ¥—7— NEEHLANDGIR, (ESIRUIGIEY R P DEFICE L ZEMNTE, £ * ITHlT
7o iterable DERE LTEST ZEMNTEET, HIRIIE. ROBITIE 3 & 5 3T HMET TS

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

FEIBUIBBDOERIC BN THEIN EOr — A AZBICE D B Tohkd, DL T2IT 5 HANTOWTIE
calls ZBL TR E WV, YRy ZRARXBVWTHGIBERTLDIZHoWHHEES T KT T,
il 7 fEIR e — A VZERSEHID 4 Toh T,

R31E . FAQ O R3|BERIBDEWVIIFTTH? . PEP 362 2L TS0,

asynchronous context manager (JERIFAZ > 7F A b~ —Y %) __aenter__() & __aexit__() XY v F%
FEFKTSHZ LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JERIHAY = % L — &) asynchronous generator iterator %3R3 B TF, async def
TERINTZarL—F VEABIZHTOE T, yield REFFOHATRELD £3, yield X async for
N—TTHATE2EOW S 2ERT 2DIHEHENET,

HEIIEFAY = 2L — ZBBERLE T2, RISk -> TR RS XL —21TL—& 2838556
BHD ET, BHNSNEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

JEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rdb D22 H D
3

asynchronous generator iterator (JEFIAY = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Tl MTT,

ZAUE, __anext__ () XYV v FEMo TR X7z X2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =7 ME. XD yield ANE TOIEFIAY = 2 L — X B DO AME T
TLE T,

yield I2< 3702, ZOMBETORIFRE (1 —HAZH L RERED try ) MIZ—F 1S h %

Fo __anext__() TRENZMD awaitable 2L > T RS T RL—2 1T L—2 BEFICHBIN
e &, AW LAEMTERIS LE S, PEP 492 BX U PEP 525 2L T 20,

asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTES2 A7 227 T3, HHOD
__aiter__ (O AY v Ed» 5 asynchronous iterator 2RI IR F¥ A, PEP 492 TEHAX

100 18 A & A5



https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELLATY
=27 T3, __anext__ & awaitable X 7Y =7 P 2RI RFNIEX7Z D £E A, async for &
StopAsyncIteration fISV 2k 32 £ T, IEAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

attribute  (B1E) 7Y =7 McBEM T SN, Fy PRERC X > THRBITERINZETT, flREF 47
Pzl b o DEN a ERo TR E, FORERMIE 0.a THRINZF T,

awaitable (fFH&FTRE) await R CTHAT 2 Z e R Z AT =27 b TT, coroutine 2> __await__() XV v
KRHZATI 27 FTT, PEP 492 2B L TLEE W,

BDFL &ARIE =& EMEE#E (Benevolent Dictator For Life) OBS T3, Python OfF#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A V) bytes-like ZT TV b DiARAABIVEZRALNTES TJ7MILATox
Tk TS, XM FVT7A0DHNE N FVE—TF ('rb', 'wb' or 'rb+') TN T 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA Y A XV ATY,

Str A7V 2V FPOMABHENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hifi L7z contiguous N v 7 7 — EHE{kn]
AEl2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—f#V72 memoryview # 7Y = 7 b3
ZAUTH D £F, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, V7 vy FERIEH
LB ERYE, N FUTF—XEBERTZVAVARBECHHT 2B TEE T,

RODPDBIETEINA TV T —RELET 2RENDHD FT, ZOWEDO FF 2 XY P TREL "HAFE
A[REZZ bytes-like £ 7 =7 M KEKRLTWET, ZHEARERANY 77 —F 7Y =7 ML, bytearray
¢ bytearray @ memoryview REDEFENET, T/, HOBODLDIMETIIAELRA T =27 PO
AFVTF—=& (" HAH LEHD bytes-like 777 1) ZRELEF, Z4UTII bytes & bytes D
memoryview 3 7Y = 7 M EENE T,

bytecode (/N4 b2 — F) Python @Y —Z 23— K&, Python 712 J 4 ® CPython £ > & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—FaE .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6L ba— R NOFHEDa >4
MIEEINET), 20 " HRIEFE (intermediate language)” 1. %% DA+ a— RIxtin 3 2 $EMEE
RHEITT A REYSY TEEST 2 VWAET, BEERERL LT, N Fa— FIEER S Python KAE~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23S TVEHE A,

NA ra—Foma—Eid dis EVa2a -1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITEI NS 72DI5 e LTHEI N 2B

class (ZIR) 2—F—EFA Tz b 2FHT272DD7 L — T, VI7RAERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOEREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
I2) AHEINZ ZEEZHNE LTWHBEKTT,

coercion (BU#EH]) AU D 2 518z HEORTIITON S, H2HDA V2R ZADHNDEIANDEEERDZE
T35, HlZIE. int(3.15) FIFEVNBURBUE R 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
B ) (—oFBE —OFE/MNIGEE) . NEZE 3 2 R0 E CBNC AT & 21T UL TypeError fil44A3
BFongd, MlHs R0/, TRTOGIIE. 728 A AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ WS k512, Fur o< =R UCRICIEFL L 2wl £8 A,

complex number (HFEE) L<HONTVEFEHREZNIRL72H DT, IRTORBUIFEH L EHOME LTERE
NFE T, BEEELEEN (-1 OFAR) KEHzHTLb 0T, —RIE¥TIE 1 eEFE2rh. T¥TIE j
LEINE T, Python 3EFBICHAAATHIGL., BEOKRILEZM > TWET, BEHIIREIZ j &0
UTEEFT, HlAE 3+1) TF, math €Y 2 — VOERFIREZFA T 21213, cmath Z{HVF 3, HHE
HBOMEAED 2D BELRBEEOKRE TS, HEEZECRITIUE, IZSEEVZEHELTLE>TLWT
L&,

context manager (27 FA I —TV¥) __enter__() & __exit__() XV v F%REFRTSZL T with X
NOREEZEMT 247927 FTF, PEP 343 2R LT ZX W0,

context variable (27 F A MEE) a V7 F X MKFL TEREZFOEL, ZhE. D2ZEBOEDE %
DFFAL Yy FTRZEDBIAL Yy FR—HLZA L =P TVET, LALIYT7TFAMERTE, 1
DDFEITAL Y NIZWL DDAy TF A HH DG, 2 ¥ 7 F X MERO T RIS IEFRBI & 2 2
DEHDBY T, contextvars ZZML T X W,

contiguous  (Bi%E. Hiit) Ny 7 7 HIEIEIC CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 338k L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, ZDHERHR
FATREY LTBHET 2 KO CEEIN, RFAELR2ORE DM T EF TS E T, 2XILOD
C-H RS TIE, X TV 7 N L RAIRCER 2K 2 B3 RBEOBATHRINCLD % DITH L, Fortran
HEAE RIS TR BRA OIS A FHRANCEN & 57,

coroutine (IN—F V) AN—=FLEFHTN—F DI —BREXTT, 71 —F 3 RD i
HHAD. Hlokd s MEr o HE T, ar—F L IIZ L ORRABRMIELH AL, 15, BT
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZRL TS W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, 2 —F VBIEIE async def X
THEIEXN, await. async for. BX U async with F—V—FE2EOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org TEAA XL TWA, Python 1027 I v 7 FFBEOEMERNLRFELE TS, "CPython” ¥\ 5
HERIX, Zo0%E%E%R Jython % IronPython ¥ \Wo 725y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIOBMUE R TRIBCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRWICA TS DT :

102 18 A & BE


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Frequently Asked Questions, 'J1)—X 3.9.19

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

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEDHDLDAFTEA, T7aL—XICOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FAZVUTR) XYV v F __get__(), __set__Q, H5WIIE __delete__() ZERLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEERICK - T, FEL TV 2RI BIEHME
UHINET, BHE. getset,delete D7=DIZ a.b EEL 2, a DI TRAFHENTA I 27 b b 2HEKEL
ETH, b BTRAIZV TR THNEZENETNDT A ) FRZRXY y RRREFHEINET, TARAZ Y TXZOH
fiild. Python 2 BT 2 ETHEYZDET, 2WOIDIE. TRZVFRZZRN, B XYy R, 7
ORT 4, ZIAXY v R, BIXY v R, ZLTR=NZF72ADBEE Vo722 OREEDORE 05
T3,

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
é L\O

dictionary (#¥F) EE D ¥ — 2 EINEANT 28885 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLEBDOA T =227 b 2F—ITTEET, Perl TlE Ny 22 (hash) EFEHIRTVWE T,

dictionary comprehension (FFEHWNERGD) iterable NORTH 2 WIE—FOBEREME L T, ZOMEI1 LR S
HEPRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
P n % 2 BT 2EFEEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (##&FHE 2—) dict.keys(). dict.values(). dict.items() 2RFTA TP =7 bTT, FHHE
DEHOEHN s 2 —2REL T, T2bb, HEILEINLI b a—B3Zhz2 ML £7, &FEH
Va2 —ZEHIICTERZ Y R MZT 512iE list (dictview) ZFHAL T2V, dict-views 2B LT
{IEEW,

docstring 77 A, B, TV 2 - LORAIIONTHEIXFHV T INTT, ZDAA — b DETRHIIIER X
NETH, ar L Lo THAlEh, 20277, BB €Y 2—1D __doc__ B LTIRIFE R
FT, AV IRARI T a v TEL GRIE: B LTSBRTZX3) OT, A 79227 D RKFa X%
FH HERN IR GFTTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFF>TVEPERETZ2DICA T =7 FORER
BRWTRTTIVITRZANLTT, bbic, BiicA 7Y =7 DX Y v RREEDFEZN I D bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEIDEMHTEZI T, EFRLIFHA vEha—RiE RVE—7 4 v 7 RRELFF L TERRER A EX
BET, Xy 7 XA type() X isinstance () I KB HEZ BT E T, (F72L. Xv &4V
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7% HMREEITA THETHIedTEXT, ) 2ofb b, HMAIZ hasattr ) HES FAFP 71
7oV 7RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S HHAES (easier to ask for forgiveness than permission, ~—7 4 —Dik
H))) OIETT, D Python TIAL LN TVWE =T 4 ¥ T AXALTIE, @EITERNR X —CEMED
FHETZ2DDEMREL. ZDIRED R TOWHGE N ZHRL T, COMBTFERSEIa—T 4
VITAZA NI, try XB I U except XD/ EADHZDPRHETT, ZD77=v 271k CDLXS
REBETILIMHONTNVS LBYL 2AX A LBV S DT,

expression (R) I DOHEEFHEND. —F & % D DML (a piece of syntax) TF, FWiZ 5, A3V
7 Z7b, 4l BT 7t A, HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYIEW, Python TIXEBOETOMBERNA L VI DI TIEHD FHA, while DX SI1Z, AL
BHEZZNWX DD %5, RABRTRERINXTT,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPar—F—a—-Feeheh LI,

f-string 'f£' R 'F' ARV XFINY 7 I UL Ofstring” 2 FEER, 2T 74—~ v FEALTFINY
77V OREMEHOAFTT, PEP 498 3L TL X,

file object (77 ANFTI =27 ) FRDY Y —ZAD T 7 4 LG API (read() % write() XV v FEF§
DHD) ZRALTWEATY 27 b TF, 77A4N0F 7027 ME, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDEXA TDOR L —=IRBETNA R (B2, BHEAHT, £ XEY
Ny T2 Ty b AT FE)ANDT IV RARZBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T3 ANF TV 27 MIEERE 3 EELDET: £ N1 F V=T 71, Nv 773l N1F
=T 74, ZLTCTFALTZ 74 T3, A VZ—T7 24 R io BV a— LV TEBRBINTVET,
T 7 ANTTY 27 AR BREHER 72 S7TRIE open() B EfES Z 2T,

file-like object file object & FFET T,
finder (774 YX) A YER=PEINTWVBET 2—LD loader DFEREZFRITTE2A T2 M T,

Python 3.3 T 2 D7 7 4 Y XD H D $7, sys.meta_path THHAEINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder T,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (YD & THRE) —FLWERICYI D T2 BAMWERE, VD TREEE T // T, flzE,
11 // 4 22”2 b, 2R I FMCEFE/ NS BOEDRRETIE 2.75 2V iB-oTE %3, (-11) // 4
F -2.75 Z INEWAIC Ao 2 (RIT: ADRERARANDOIDZITI) OT -3 IZK2 I LIFERELTLEE
W, PEP 238 ZZR LT,

function (BI%) PRV LANCEZ IZR T —HOX D Z & TY, BRICIZ 0 Lo E518 2T Z e rHkRE T,
FEEDOEITRHICT Bz RS2 2 ek E 5, R51E. AV v R, function ZBML T X W,
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function annotation (B(7 /77— a ¥) BRD 5 X —=Z IR DED annotation TF,

By ) 5—yavid, BEEEEY Oodicfbxd: flziE, ZoBX 2 5D int Blo5%
ZECR L HFE SN, ¥72 int oKD EEREO LI ATHET,

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

return a + b

BT /) 77— a v OXER function O CRFHINATVWE T,
HEREDIBAD D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ future__ A future statement, from __future__ import <feature>, directs the 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 (HFR—YavL 7> ay) ZLBEHbDIZ 2 DRWXEY ZFRT 20U T3, Python
BEAY Ve, BESHEEMH UBE T 2ERIN—aL 7 X2 o ThAN—YaL 7y a v &f7
WET, IN=YaL 7 XiF gc BV a—&ffioTHIETEET,

generator (¥ = L — &) generator iterator 2R FBIT Y, BHOBEBUIEITWE A, yield XeHFo R
TERDET, yield Rid. for V—FTHHATEALD ., next() BILTHEZ 1 DT OWMH P LD TE 3,
EDM R ZERT 2 DIEHINET,

HEEY = AL —XBBEHELETH, RICE-oTE DxRL—RATL—F 28375508 HD 17,
BRSO BRI S 2 TirwgE, B LD e 2B iz A L £,

generator iterator (¥ = AL —X A T L —&) generator BEITHERENLE AT =7 FTE,

yield D7 NTJRFTEITIREE (RFTARRARLED try X722 &) ZicfE L T, LB Rk &
NET, VxRL—FA4T7L—& Hfchs . L EMNEZIEL 3 (@ OBEBIETOLTR
WZHT L WIRTE D 5 B4R S % D & IRV T ),

generator expression (¥ = #L—&X) 4 7L =22 BIXTY, HHORZ, V—TEREZERT S for fi
#HPH, Z U THBATEER if HiA OO0 TWwa X5 ICRA ST, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =3V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D S MRS L 2 BET 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATYVXLCEDRESHET,

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 IZ&E W,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIFA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—D2RE3TH2 2 RiET 2EMATT, kD (dict
BREDEERMAAAIEEL) 7Y 227 NEFADRART 71 20230 U THRNICE RIS DT,
CPython OFEENS TR DET, A VXSV AR ERY 7 $T 52T, wAF T Ry
HAET ZMINLD TR G| MR, 4 V&2 T XREMRIIILF ALy FETE2 X512k D £7,

7272 Uy BEHED 2 0B D WL DD DIERE Y 2 — Uik, iy & 25t BR C O RO E W% 3
%X X2 GIL 2R T 2 X5 ICRGEI SN TWE T, %7, [/O0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Ld 2 7Y & (2R 7T — 22l vkETr vy 75 2) H5
HKINF LD, — BRI IATaty bOBEDRT =< Y ADEDP D THINLERATL
Joo TORT =3V ADOMBEEHRRL LS T2, EENIDEMICHRVRTFIX FBEMT 2 E 2
LRTVWET,

hash-based pyc (/N > 2= pyc 7 7 A ) IESHEZHHIT 27012, MET 2 Y =R 7 7 4 L ORMEERH
FEZIClE R Ny Y2 fBE2HHT 24 ba—FDF ¥y v a7 74 L TT,

hashable (/v ¥ 2 F[RE) Nw 2 adgE ATV =27 beid, EFHBTZEDO RNy Y2 fliZHD
(_hash__ () AV v FABE). O+ 7V =2 b LHEBATES (_eq O AV v FABE) +7
P MCTF, FMERANY S af[fEA 7Y 27 MEBTRIC Y & 2 @2 ORERDH D 5,

Ny Y ab[RERA TV 2 7 MIFEDF —REEDA N LTHZET, H#ECEGOT — iGN
Ty v affzflioTndh6TT,

Python @4 2 2 =X 7T NVRMABIAALT TS =27 NI AR Ny P 2A[RETT, (VA MPHIFOK
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—& T )Niga
YTFIE BERNY Y ARETH I L EDHNY Y aA[RETT, TP —EEDI FADA VARV AT
HBEOIBATI I MEF T AL Ty Y 20fETT, ZRHEAT (HEERWT) HERRIZIES
flicH b, »y > afliid idO) XDELNET,

IDLE Python D#i&EBFERSE (Integrated DeveLopment Environment) T3, IDLE & Python OEHERYRAD
IZFE STV 2 BEANIBEEED T T 4 R 4 ¥ X T) R TY,

immutable (£ 22— 7)) BAEDEEFE-/A TP 27 b T, 4 I 2a—XTNRITY =7 MITE. A,
X, BIRERTIARENRDHDET, ThoDF 7Y =7 MIMEZZEZONFH A, HOEZIESES
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B3, ¥ A 79 =7 PR LETNEZRD FH8A, 4 32 —F TN EATY 27 M BED Y
YA @R 7 2NN CEHEREE 2R LT, BHEDOXF—BZOHITT,

import path path based finder %3 import 3 2 €Y 2 —VZ2REKT 251 (£7213 path entry) DY A b, import
H, 2OV R MIEE sys.path 25RETH, H TR0 F—YOHBEEHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — R THEX 23 X 5ICT 3UHETT,
importer TV 2 — A ELTH—-FFT 24 T7I 27 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GHY) Python ITIZXEEHIA > X 7Y XH3H D, XPRE2A 2TV E2O Ty T MTANT S
CRBICEITINTRHERE RS e TEEJ, python D5 ELS X TICETLTLEZ W, (av
Ea—ZDXA YA =a—7»5 Python DNGENA ¥ & 7Y X ZEETE S0 LOLEE A, ) MEEHIA >~
XTIV RE FILWTATT7ZHLTALED, EY 2=y r—YDOHZIHWTAS (help(x) ZHZ
TBWTLEZW) DI IHEF LY —LTT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a2 4 SEFOMNMIMEBELE T, (N ba—-—Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYXFFELIZ, Y—Ra—FD7 74l
. ETFETARERRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFFETERE. a2 4 FJBRDEF/LD DA TNy Z7OH A 7 V3 NbOD, Trs
7 LDFATIF—RITENT T, WEH BB TS W,

interpreter shutdown Python £ X =7V X =¥ v v PR YV REFEINLFIZ, TP 2RI RTDY
VT 4 IIVENEREE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 — AL
o ZO7x—RXF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— Ny IPELHENE ZeBHDET, Yy v PRV YT 2 —AHFICHE[TFENEa—F
. ENPMKET DV Y — AR T TIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISMNCER L £ 3,

AVER—FYERT Yy bR YT EREHIZ  main EYV a2 —AREFTEINTVWSEZAZY T FDHE
I3 T LI TF,

iterable (RIERATREA 7V =7 b)) BEE—EIC 1 DOFTOREEZ A7V 27 FTF, KEAREA 7Y 27 FDfilic
3. (list, str, tuple ¥ W oZk) RTOY =7 Y AP, dict R T7AINFATITIF tvok&ED
MO = Y RBL B B0 Sequence BMEmZEHE L7z __iter__ () XYV v Fh __getitem__() X
Yy REFOEEDI FADA VARV ANEENET,

KAGRTREA 7Y = 7 M for —THNRZOMEBL D> =7 V2 ((RiFE: 22 TOY—r YR, ¥—7
YARBITIER S T2 DF e S ER) AIRE L 72 5K (zip (), map(), ...) CRIATE ¥, KIEATHE

TV x 0 M AABBEE iter ) DEIBELTET L, ATV MM T 24T -2 2RLET, Z
DA T L —RF—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 7Y =7 b2 BRITE, iterO %
FARDATL =R A7 27 b2 HATIERMET 20EEID D $H A, for XTI Z DRFEZ HBINAT
W, RS OERMEER L TL—F2EILTWARBA T L — R E2HFHLES, 17L—42 ., o—7
VATVl —2 ZRLTLIIEE W,
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iterator (A 7L —%&) T —ROMNERET 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb

UM OIS (%7385 5B next O 1CIET) &, FAOTOERE—oFORLET, 7—XH%K
{iz3t, b HIZ StopIteration fISf XL L £ T, ZORKT, A 7L —FF 7P =7 b Gi)i'%f
BY., LI __next__ () 2M[EMATD Stoplteration ZEHLET, A 7L —Xik, DA T
L—&XF 727 FEEKEZIRT __iter__ () AV vy FEFEELRITNIRSLRVWDT, £ 7L —XiFfho
iterable 2T 2IZL AL DEFICTHHATEE T, Fo 2D LAFINIERORIEZITO X5 ka—
FTF, (list D&S57%) ary7+-4 7Y =7 Md, BEZ iter() BIBUCA 7Y =27 MTE LD for
N—TNTEES 72, FRBRFEHOA T L —XZERLET, WA TL—XTITB 32k, i
DA TV =2 a Yy THEABADRILA 7L =247V 27 bRHIGRT /20, ZZ0ary7F0 k51
BoTLELETS,

FE 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIIIREREE X, ¥V — FRIEFLRD 72 OfE % IR 30 °H U AT HE

7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICMEZIX. v r — L KEFEDOY — D
BHEICDo oY=+ F—%2IRLE T,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7V — L2 EHRL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BEERL IRV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
FETF—BERE LTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReOF—BBEELZ B TEE T, £/, operator TY 2 — /X attrgetter(), itemgetter(),
methodcaller() £\5 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwao
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument FEF|H 2L T EE W,

lambda (5 4 %) BLDA > 54 VBT, BEHERHENEL SN 1 00 X 2E84FF, 4

LBYL

list

REABUEE A #01% lambda [parameters]: expression T3,

FZ2130R5EDH (look before you leap) OIETS, ZDa—7 4 Y7 AXALTIE, HUEHLPRRE
175 H0C. BIRIVICHTHESRM (pre-condition) HEZITWE S, FAFP 7 70 —F EMBIYT, if XHi
CEAMONZ DRI T T,

<NVF ALy MEENZERE T, LBYL 77 —F13 7 A2” #ffr 7 RR” BEOHEAIREL 5 =i
CFTVRINBHH ET, B2, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, BDAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIRTE X3,

(VA }) Python OFHBRAAD =TV Z T, VAPLWIHFITTA, V7 VR PTIERL, fio
BRETCE O HA (array) L FEEDH DT, HHEADTZERIF O(1) TT,

list comprehension (U A PANERKG) ¥ —7 Y AHOLRTH L2 WVIE—HOERLNHL T, ZOMELSRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHREL (0x..) LAEXFID»SRZ VR MEERL E
§, if HildA 7> a3 T, if HiINRWEA. range(256) DR TOERMIUH N E T,

loader Y a2a—l%Zu— K334+ 7V 27 b, load_module() EWISHFIDOAY v REERLTWRITIER
DERA, B—X—IF—MINT finder 2 HRENF T, FEMIIE PEP 302 %, abstract base class 12w
Tl importlib.abc.Loader ZSIEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v YY) FEDOF—HFKE ¥ K- LTWT, Mapping »* MutableMapping D HHRHEEK >
FATHEINLAY y REREELTWEaYy7F 47T 22 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path 2K L THE SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, BT,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2 & L T /2
ISAAN

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 77 R4, 77 ADEFHL, HEKZ 7ADY X b
EEDET, XX I7RE. 206 3 %518 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX I FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY Z AR TERRTT, FLACDI—F =T - T, XX7 7RI DBEDRV
BDTY, Ll —HOBGBHETIE, XX 7 RAZBNTT LAY Mgk LET, e 3BT
JRADRTERSTD, ALy Re—=IWEEMLED, A 7927 POEREBIFLZD., > 270 b
VEFERETLIRY, ZLOBHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W,

method (XY v F) 7 7 ARKORTERSINEE, 2D 7ADA Y AR ADEEL LTHUHE N5
B AV Y FREA VARV ZAA TS 27 P RE— 518 L LTRIWD £ (Z0FE—5[BUITEE self &
IR E D), B & RA SN 3ZRLTIEZ W,

method resolution order (XY v RERIERF) BRERHFICEIK Y 7 ADHREREMRINZIEFTT, 2.3 LIED
Python 4 > & =7V XMEHT 2 713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 2 — FOMMHENM L LTERHATI 2 P T, Y 2 —MIIEED Python
F TV 27 VEEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAFEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec P 2 —A%k B —FFT5DIHbNd AV R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec D4 Y A X Y X TF,

109


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/

Python Frequently Asked Questions, 'J1)—2X 3.9.19

MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTI =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIHLUEEZ
foTD77RBTEZIREDHERLY FRCHEINTVET, ZORIPT 5 A IMOERED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHIN & X T TT, HOH
¥ sys.float_info TJ:

>>> 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 O DHAHFIMT & X TV AABRTRNI R > TWE T, ZOMIZHHFITE X I,
WEDZ F AERT tuple AL, AFIO7 4 — L FZERL TERTEXT, Z20L5K7 5 REF
B TH Wz D, collections.namedtuple() 7 7 27 b VBIEITIERK L7 D TE £5, BEDOHEZ. FH)
TRV AFIT & X TV AABDGRIT X TN X Y v REBIMTEE 3,

namespace (FRTZEM) BRI E N2 LTS, ARTEMEHEL LTHEESIAE T, HAETEMCEA T
Pz bD (XYY RD) ANTFIRE-7bDRETTHRL, RFINAZRS D, KR d D, £ L THARA
HBDOLDOBHD FT, HATEMIIHAIOEREZC Z 2o TEY a— A HEEFR—- T3, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTEHEINTVWE T, Fh. EDEY 2 — 0K EFHEE
LTCW2 2R % Z i ko THATZEBIE A ZE e R 2 R L3, #lR1E. random.seed() *
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWVS Z L HHH
5, TT,

namespace package (#HIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package TT o HRIZERAS Y &= 3B RAEZFFLRWZ 223 CTE, __init__.py 774V
BRIZIWT2D, reqular package ¥IXELD F5,

module SR L TLFE W,

nested scope (F A FEINFRa—7)IMITERIN TV EERESIRT 2H8ET T, HlZIE. H 2B H D
EfohTERIN TV S5E. AHOBEIIMIOBRtOZ 2R TEEx S, A XA PSR a—7
377 4V b TREBOSRIZINTE, ZHORARFTERVOTERL T LEZ WV, a— VR,
RONHIOR 2 —FTEREHGAEFELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
FMAFEEXLET, nonlocal THHIOERICEZADET,

new-style class (HTRAXANT FR) GTREETDZ FAF TP =227 MZHEOLA TV BEM T D EWHARTT 3 LUAT
@D Python DN—=2 a YT FRARANDT T ADAD __slots__ . T APV VTR, __getattribute__()
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LSRRV Y B. ZLTEHIRA Y v RZED Python OF LV, ZHAMAEEZFIFTE £ L,

object (F 7Tz 1) KEE (BUERM) L ERSNIREED (XY v F) 222 TOF—K, dLLIE 2T
DHRAZAINTSA DFRBORIE T S 2D ¥,

package (Sv 7 =) BT EI 2 —RHRNZH TRy F—I 2 &L DMK S module DZ & TF, HM
NciE. Ry =213 __path__ B Z2HD Python A7 =2 + T,

reqular package & namespace package B LT 712 &0,

parameter ({R51%1) HAITOFEART BE (2 AV Y E ) OERICBOVTHENZT 2 Z5|18 2EELET, K
SIEUIE S EED D FT:

o IBFLEF—T—F: B THIWE F—T—F3 et LTEIT LN TEZ5/ e ELET,
ZRUITE ZIELLT D foo R bar DX HI1Z, 77 4V DREIFOEETT:

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

o fIEHH: MBEICX-oTDAGZONIEIMEEEL$T, MEHEHDT BT BBERDGIBDOV X
FOHTZNLDERAIL / 2BDB I TERTEE T, BIZIZTED posonlyl & posonly2 1INiE
HRGIEICRD £3:

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

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

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

o AIERME: (ORFIETEICZ SAMEREOMES A T) EEOEBMOMES A E 2 5
NBZZeRIBELET, 2O LI RRFIEE. LT D args D & 5 IRGIBEDFNC * 2213528 T
ERTEFT:

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

o AIERF—T—F: (fOREFIBTEIIRZIOLNILERDOF -V — F5IEIMAT) EEOEED X —
U— REBEZONZ e EEELE T, 2D XS RE5IEX. EDBID kwargs D & 512K5 18
DHNC ** ZOFZ L TERTEE T,

REIEEA T a v e HEDFIBOE DB HBIFETE, A7 a D5 |BICEZF 7+ LV MEDIEETE
iTO

w518 . FAQ ® E5|HEREIHDEWIATTH? . inspect.Parameter 77 7 A, function £ > =
v, PEP 362 2SR L TLZ& W,
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path entry path based finder 5 import § % €Y 2 —L 2T import path £D 1 DDGFITT,

path entry finder sys.path_hooks {Z# % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDFEHEEH>TVET,

NRALY M) =T 74 Y EPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder # S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =L BOF

5 J7iER > TWBIGEIT path entry finder 218 L %3,

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

path-like object (path-like #7327 b)) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 NI, 2%

PEP

KT str A7V 22 bR bytes 7Y =2 b, %713 os.Pathlike 7R ba L ZEEL AT =7 b
DENPTT, os.PathLike 7B FANZHR—bPLTWVWELF TP =7 M os.fspath() ZMESHT Z
©T str £721d bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICRDDERIALT 2DIMEZ T T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 XX L TIHEMEZRET 2. H 20k
Python OHHERES Z DBEFEPRIREEIC DWW TR T 23FH FHTT, PEP &, BRI DWW T OB L HM
IR 1R T 2 HEE DRI (BER) ZIRR 2 NETT,

PEP 3. #HHSHEDRBIChD 2, a3 2 =7 412 & 2 RHEIREOER & Python 1272 XN 2 3ZEHAWT DL
EDDDORENMOEHEL 223 2 2ERLTWE T, PEP OFEICIZ2I 2 =7 1 NOBEERELT
S5k, RMERZNEILTZ2ZLDEHEDHD 5,

PEP 1 2L T EX W,

portion PEP 420 TEFRI LT3, namespace package IZJET 5. HED 7 7 A 1D (zip 7 7 4 MTHEN

INTVEHE D D) 1 2DT 4 L7 MV HEHE I D,

positional argument (IE5|#) =E5|EH 2SMHML TS W,

provisional APl (& API) {485 4 75V D)7 HARMERALD HFHERICPRA SN DT, ZD LS4 A

VR —T 2 —ANDKEREHE I, WETHZ L N TV INTHERADL, a7HEREE I -
TREr ARINIUE, BAIEERREE (A VX2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHIZLRLAITONZDDTIEH D FHA - ZHUX API ZHAADENCIERE L SN TWi-&E
RiZRMDBEE L2 TIOATONE T,

BE APLIZoWTH, BTEMEDBWEHIX TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

ZO7RERITED, FHESA T VEMELR T4 V27— ICRVWHEALAD SN S Z eind, KX
zHEZ TR o Ed, FEllld PEP 411 22 LTI EZ3 W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU —Z54 D=y 73 —ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” tlsEhz2ddHh ¥,

Pythonic O FFET—MRNARE X THEDLNIza— F TR, Python OFHC—INRA T4 F LITfE- 7%
ZHa—KNh, flziE. Python O—&i7% 4 7 4 A LTI for XEFoTA T I ITILDITRTOHEE
K-> TL—7LET, oZ DFFEIIIZ DAL ND T, Python iIZEATWRWARKD DI
BIED Y > 2 =% E50b LR EA:

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

ZAuTH L. Ehwiz Pythonic 72 Ak

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT TR, BB X
Vo RAD, 7 RR” BRI Fy PRI TT, PEP 3155 TEREINTVET, by LB
79 ATIE, Bi%EA 727 FOAZRIEFRLTT:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBBTHELNS . BRLEHR (fully qualified name) 1ZTXTOF Ny ¥ —I 2GR
DERy bEFEEL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV ) 2 ATV =7 NIRRT 22RO, ZRATV Y AR 0ICho & ZDA
727 NIWEINE T, SRI Y  MIEFIE Python @ a— F_ RN AR, CPython %
DEELBERTT, sys BV a—LZ, Fars<x—nEEDOF 7 227 OSBRIV Y N2 272HDD
getrefcount () PARZRALL TV T,

regular package m#HIIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAEZVABHOTEEZH O UDERL TBE, 4 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEACYDPHEREL 227 TV 75— a Y TA VAR Y ABKEBITFET 5.
EWVokt ZTZRE. HHORVDOBRA FTT,

sequence (¥ —7 YV R) BEA VT R X BMENRBERT 7L R% __getitem__() KXY v FERHEU T
FR-—FL. REZIRT __len__() XYV v FEERL iterable TF, fAAAY —F > ZANZIE, 1ist,
str, tuple, bytes ¥ H D F3, dict 1F __getitem__ () ¥ __len__ () ¥ R—-ILFTH, BR
DB TR {MEED immutable B¥ =% 572D, =7 Y ATERL~ vy B2 (mapping) &
AREINTVDDOTHERELTLEE WV,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function ®—FETHRET—DODFIBOENC X DB IRENF T,

dice (R5A4R) —UZ S—T YR D—WEGOFTT =2 b R54 R, WERE [ THAHNMEHRO
BoMicaary2HEL e TEbhEd, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TVWE T,

special method (kX Y v V) & 2 BUTKEDRIE. BIZEINEZ § 572912 Python 7 HHEECH U Eh
B5AY v N, TOMEDAY Y FiE XYy FRHOREREICT VX —2a7 2 OBDOWTWVWET, K
BRX Y v FIZ2DWTIE specialnames TR ENTWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, XF X »F—v—FroiIh
2HDDEE LHNTT, HBEICIE if. while. for 23HH F5,

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 (F7XAMT7AN) st ATV 27 FEHAFETES file object TFo LIFLIE 7FRA 774
JNEEBIIAAL MEAD T =X AP =LA77 72AL, THFAMIYOA—T1 Y 2HBMCATVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 LTT,
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bytes-like 7T T b ZHAEETEL 77 AN T2 7 MZOWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D L2 4 — bElE (") 7R w7 4 — () THELL
FH, WED (—H) 74— PLFINHANTRIIT E 2 XFINTENEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FlBER TRy —FHLICELS Z e TEE T L. [THCE (\) %
bR THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FICRHICERT T,

type (&) Python #7227 ORI A TV 27 B D XS5 RDDOIERDET, HOWH A TP =7 MIA
ERoTVWET, A7V 27 FOBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
£9,

type alias (A V7 R) RDRHIHT, BEZFEANFITRALTERL £,

M4y 7R3 BeY b 2HMLT 2DICHHTY, HlZIE:

def remove_gray_shades(

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

CHERDESICEDFHARTLTEET:

Color = tuplelint, int, int]

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

pass

FEEEDFAAD ® % typing ¥ PEP 484 2ZM L T 2 & W,
type hint (Bl > b)) Z8 7 7 XMW, BB O 5 X =2 PR VORI N BRI Z48E T 5 annotation TS,

Ble ¥ MIHETIER { Python TIEHITIED H THAD., HNEENTY —1ic o THEHATH D, IDE
Da—FfisEL V77272 Y Y TOFFITHED 35,

Ia—rOVER, 77 R, BT, o — AL ZEHTHEVHDDE L ¥ M typing.get_type_hints()
THRBTEET,

WREDERAADI®H % typing & PEP 484 S L T2 & W,

universal newlines T¥ 2+ 2+ VU — ADERED—DOT, UTFOIRTEZITRLBHML £ 3 Unix DITRKRE
"\n'. Windows OE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHLZ. PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (Z¥(7 /7 —ay) ZRD 5037 5 REED annotation .

ZRDH BN 7 AREICERZ 728 23, AABTRERTT:
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class C:

field: 'annotation'

BT /77— ayi3@EEBEEY E OLdicfibnEd: fIZIEX. ZORBIL int OEZIS Z & Z2H]
fEhTwxd:

count: int = 0

BT 77— a DT DWW T annassign i T L TWE T,
Z DREBEIC O WAL L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RARERER) WRAICY) D BES N RITEREE TS, ZHUT XD Python 2—% 7 7Y 7 —
Pa YA AT A ETEIWTWA MO Python 77V 7 — a YOZEENZTFIHT 5 Z &7 < Python
Ry TF—=IDAYAM=ILEEHETD DB TEET,

venv ZZHAL TL 2 & W,

virtual machine (R~ V) BRIV 7 PV = 7ICX DERS N3 ¥ a—&, Python DFFE~ > »iE A
Aba=Fary 4 IBHAHLE N bO—F 2FETLETD,

Zen of Python (Python ®1&b) Python ZHfE LFH T % L TOEZ 25, Python ORKEHRAIL BH¥%2 Y
A ML DTT, XM7Y 7 M T 7import this” E T2 ZDVARAMNEHOHET,
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5z
B
CORFaXYHFIOWVWT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

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

B.1 Python F¥a Xk~ Bif&E

% D %A Python 38, Python f£# 5 4 751V, ZL T Python FFa Xy 7—yaYIZEMLTLNT
WET, V—REMAYID Misc/ACKS 12, ZRHEBAL T N AL ZEH AN TED D EITNIV AT v L
THHET,

Python 2 X 2 =7 4 225 DIEHRIEHE BEMARITNEZOEBL LV R Fa X7 —ya VidETNERATL
7o -HHHE S

117


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
https://github.com/python-doc-ja/python-doc-ja/issues
http://docutils.sourceforge.net/
https://github.com/python/cpython/tree/3.9/Misc/ACKS




&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE 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 incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.19

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

3.9.19 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 3.9.19 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 3.9.19 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 3.9.19 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
3.9.19.

4. PSF is making Python 3.9.19 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
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.
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8. By copying, installing or otherwise using Python 3.9.19, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

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

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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.
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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.

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

(RDR=I12HE <)
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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.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.19 DOCU-
MENTATION

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,

(Ko<= 1%i)
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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

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

(RDR=212Hi<)
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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.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES

(RDR=I12Fi <)
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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.
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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
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

(RDR=I12Fi <)
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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.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

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
0UT 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 algo-

rithm. 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>

(KDR=12%i <)
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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:

/****************************************************************

*

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
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. 1IN 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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR 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:
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LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1%i)
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* 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

* 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.

(Ko<= 1%i)
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* 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.]

*/

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

KDR=12%i )
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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,
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.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

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

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

(Ko<= 1%i)

C.3. Licenses and Acknowledgements for Incorporated Software 137




Python Frequently Asked Questions, 'J1)—2X 3.9.19

HIDR— % 5D E)

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

KDR=12%i )

138 1 C & B >1E> X




Python Frequently Asked Questions, 'J1)—X 3.9.19

HIDR— % 5D E)

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
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-cl4n2-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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