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1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

Python &, 4 &2 7V XERD, MENR, 792 MR T0 25 I Vv SETT, TOSEIIE. £
¥ a—b, Bk IR, BEKEOEIN LR T — &8, BXUZ I APWMD AL TWE T, Python
F ATV MEAT RS S IV RBAT, FRER TSI I VIR 0SS5 2 v I EERO
TSI IRIEAL LEFR-FLTVET, Python 3B NERT — LIEHIZH D DT WIERF
HLEDETVWET, ZLT, ZLOYRTLAIA=NARTA TITUANRF TR, BRARBRT 4 Y RUTRT AN
DAVER=T 2 —=AWHD, CR C++ TIRT I LD TEFT, F/o. TRTTLAARERA VX —T 2 —
ADRER T TV r—2arD-bDIRSEL LTHHAMATE LT, ®HEIC, Python 3 R—KX 7L TT,
Linux % macOS 2&81% < ® Unix OIRES X7 4 THE, Windows THENE T3,

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
FYEHOLDDOAFIHF 2= U7 ARV Y 2B HTEET,

1.1.2 Python Software Foundation (IR TIH ?

Python Software Foundation (&, Python N— a3 > 2.1 LIBEOZFEEMEE R T 2 1M O IEE R T,
PSF OfF#ix. Python 72’7 2 V7 SiBICHT 24— 7> Y — 2%, Python O %/ADH 2 Z
£ T3, PSF OF—L_R—=I2 https://www.python.org/psf/ iZH D £5

PSF NOFHMIKETRHEENTWE S, Python ZFH L TR o7& L5, the PSF donation page
THBZ BBWL X7,


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

BT MERT % Python ISR 2 FF 2 XY FOITRTICEFEEZR L, ZhoDEEELZERRT AR,
V—2a—F2EDEIRXP->TENFVEEA, ZOEFHERAIZHEET 2R, FHIC Python ZHM L
ThH, Y=AHZ2WEANL FVERT (EEOFEII»2H 5F) Python Da ¥ —%2k5EL TH, Python 23
oD THAAENHGEZRFEL TrEVERA, DB AA. Python DH 50 IFEEMHRICOVTD
FRETT,

PSF License D X DFELWETHHE £XAD VY > 71 the license page 2R L TL 72X W,

Python ® v JEFEEERINTOT, FHICHIRALERIGEND D £, 7 L WIERIE the Trademark
Usage Policy 22 L TLZ&E W,

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

Guido van Rossum 12 &3 2. TRTOHEE D ICOVWTO FEFIC HRBELMEILTOr B Y TF:

X CWI ® ABC ZV—7TA Y& 7Y X EiEZREET ZREVESZ L TWT, 22 TcHizE
ETEBRFNCEA L TRV U E Lz, ZRREXD A —TbicA 7> P 2T 2 2 & lEK
7 —2BOaERY, (FHE Python 2132 872D £35) Python DZL DR b L ko
TWVWET,

fF ABC SR L TEZL ORER > TWE LA, FARICHBOZSPHFETHHD L
ABC 53 (R ZDHEE) 2R L THDO N2 T 2 Z LIEAATRET L7 (SEBE FRMED RANEK
T 5 72D TY ), FE Modula-2+ 2T 2 Z & TWL 60 DFEERZHEA. Modula-3 D74
4 F—=¥&E LT Modula-3 DL R— kZFHAE L7ze Modula-3 3BISMLEIZAE 5 HSCRFERR. 2 ft
WL DD Python DR DEIR TS,

fld CWI T Amoeba FHWA RV =T 4 Y IS AT LD N —TTEHOTWE L7, Amoeba D>
AT L= YR —T7 2 —RZ& Bourne ¥ = A 57 7R A LI polzdDT, C 7a7J 4%
Bourne ¥ = VA7V 7+ 2EL KD BRVWI AT LABHOHFENLHET L, Amoeba DT — L
DS, Tur I IV EBOKEL LTORNOERI ZHMERT S IO L,

ABC D k5 LMy Amoeba DX IR AT L a—LEELEFE-2A7 ) S NFEHLERESS
REVWOEZ L, Amoeba HEHDEELZEL DIZENLTH A5 505, —MRIHEETE 2 X5
REBERDDZZLICRDE LT,

1989 D7 Y A= AR, HHZFHD /- TATELDOT, ZOFHELEBIMF-oTAHAL L
WCLUE Lz, BEOM., IFBRELSMNIIEE A Y ZDRFICES L, Python & Amoeba 70 =2
DR THEREER, AEPSDT 4 — KNy ZIERDOBREE RVICIIHZETINE L

1991 £ 2 A. 1 F e D L 0BFEZRE T, USENET #8832 2 2 L% L7z, ZHUE Misc/HISTORY
T 7 A MR > TVE T,
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https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python ZfAZ T 3DICAWVWTWVWETH?

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

ZDEFEE. CFHINHE (IEMES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC., POP., IMAP), Y7t v =72 =71V 7 (Python a—FDa2=v 7
Ab, aF¥rr Tagr AV T E# T ARV =T 4 VIS RAT AL YR =T 2 =R (Y RT LTI,
77 AN AT L, TCP/IP Y7 v b) O XS Bi#EBE D AN—F 2 KEEZIEES 4 75 U SHMD Lo T
3, M2 TE20%H5I120F library-index D—EZZMIML T L& W, F, A RY— F—F 4 DI
RBMF X F T, the Python Package Index 22 SHRDH 2%y ¥ — I BFELTAEL &£ D,

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python ®\—3 2 ¥ &HS1E "A.B.C” £/213 "AB” I T :
e ARBXI ¥ —N=VaYEETT - SHICALGCKREREEDD > HAITHEPLINE T,
e BESAFT—N=VarBETT - BEXODPRVWEELH - GEITHPINE T,
e CIEYA7uN=VarFEBTT - NI T4 v 7RV Y —RAZTLIIHEPINET,

FTRTDYV Y —=ABNT T 4 9 7 AV Y —ATHIZLVIDITEDY EHA, 74 —F v — VY —ZADHE
HEPETIE, —HOBFREY V—AMESN, 77 7R N—=&h £330V - BT s g s,
TN 7EA VR =T 2= APMEESI RV I BIZV V) —RENBZRH|Y Y —-XT, 2207177V VJ—
ABTA Y E—=T 2= APEDLEZDPD LNEEA, R—ZXID o LLELTVT, BEFEDAL VEZ—Tx—2X
BREINEITPHLVEY 2 —ABEMENE0b LNFERA, V) —AEMIEE >72d DT, Bali
NI BT DOTRIFIUIEFEINE R A

TNT 7, R=Re V) —2FHDON— a VX, BNOEEHEEL 3!
o TNT 7 N=TaYOEEFHII. HEPNEIBHE NITHLT 7aN " b 73,
o N—XN—YayOEREHE, HE/PIRE NITHLT DN 22 b %3,
o VU —RBERIN=Y 3 Y OBEFIZ. HE/NIHE N IHLT reN” 42D 75,

DFED, 2.0aN 2 ohznNn—Ta VFTART 2.0bN 12935, 2.0bN 1 2.0rcN 1Z58eis, ZLT Chn
5 1% 2.0 12N H FET,

Fl. 72247 DX 4 HEEIMM WA=V a v EBESIHDET, THERERDONN-Y 3 VT,
CPython FHFEV AT P URSEZE L FENTWET, HEE REDO~A F—V Y —XMTbkk, ~N—
T avid 72.4a0” DX ST 7a0” BOLKRDIA F— "= a VIR HFT,

BAFEY A4 2 L DFEMNZ Developer’s Guide %, Python D% E#MERY & —i2oWTidk PEP 387 2%
LTLZE W, F¥aX ¥ sys.version . sys.hexversion . sys.version_info HZRL T & W,

1.1. —#R1ER 3


https://pypi.org
https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/

Python Frequently Asked Questions, J1)—2X 3.12.3

1.1.7 Python ®Y —ZXDAE—FECTFICADETH ?

BHD Python Y —R13 python.org (https://www.python.org/downloads/) 7»HWVWDOTHFIZANSL Z &
WTEET, BHOMFM Y — X1 https://github.com/python/cpython/ IZ7 72 A LTFICANS Z &
HTEET,

Y — A& gzip ¥z tar 7 7 A ATEMEN, Be2R C DY —X, Sphinx LD 74—y FEN/ K
FaxXY b, Python 94 75 VESa—, ¥ FA7Far 56, ZLTWL O0rDE I ORMEHRLZY 7
FY 27 RBEATVWEST, ZOY—RZIELAYD UNIX 759 b 74+ —LTEDEFar 4 L L THH»
HET,

V—=RA=FDOAFLary L zo20T, XDFELWVWEHIE Getting Started section of the Python
Developer’s Guide 2SR L TL 72X W,

1.1.8 Python O FFa XY MILZTFICADF TN ?

Python OBUTOLREN—Y a > O R F 2 X > M https://docs.python.org/3/ 2 BFHTE LT, F
72 PDF. L =7 %A b, Xy >ru—FTE2% HTML iR https://docs.python.org/3/download.html
PoMHTEET,

ZD FF a2 XY M reStructuredText TH 4L, the Sphinx documentation tool THEINFE Lz, ZTD
F ¥ 2 X > Mzffibii/z reStructuredText @Y — &1 Python @Y — ABARICEENE T,

1.19 70532092 L2eHBVDOTITH. Python OFa— kU T7ILIEHD F
ThHh?

ERZBEDBICUDF 2 — U TARLEENHD £, HHED FF 2 X2 MK tutorial-index 2 ¥23H b
9,

Python 70277 AHILED D DEHRDF 2 — Y 7LD Y R M the Beginner’s Guide ZZR L TL 72
ISAAN

1.1.10 Python D7D a—XTIN—TFTRX—=V2JV)IMIHBODETH?

Za2—RJNV—7 comp.lang.python X —VU 7YX}t python-list ZHNFT, =2 —XTL—-T¥
A=V YT YRAMIEVIZERENTVT, =2 —XZWHTIUIA -V YTV R MNIBMT 246803H D ¥
Ao, comp.lang.python I—HIWBEDRRAT 4 ¥ 7 %% T 5E W77 4 v 7T, USENET ##FIE% <
DFE. TORY 2a—LIER S I N TEET,

LWy 7 b0 z27V Y =R 4 XY bDOEHEHNE comp.lang.python.announce TR 5§, Zhik
—HIZ 5 RRT 4 VY IBEEZZIAR NI 74 v JOFEEA -V 7YX MTT, the python-announce
mailing list 2> &F|HRIRET T,

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

TNT 7 [N=&1Y Y —1F https://www.python.org/downloads/ TFIZAD EF, VU —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — AR— hitps:
//www.python.org/ THHE N, RSS =2 —2A7 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 ONTHEPLPNYFZ LIFBICIFES LIEORVWTIH?
NT DLy FOFRHITI, issue tracker https://github.com/python/CPython /issues % ZHIFH L 72
W,

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

1.1.13 Python ICDOWTHITEINLEEZAMNBRBTEIXIH?

Python IZB83 2 HR7-DEHEZGFIHAT2D05—FTL x5,
Python 1CBH3$ 2 —&HWOHDlH F TH L, 1991 FicErbhTVWET,

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

1.1.14 Python OXIZHD FTH ?

FW, K EADD, ZOEFATEBREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks 2% b £,

F/. A I 4 UFIET "Python” THZE L. Monty Python 27 4 VX TRALTHVWWTT (£
&, "Python” & ” S8 TRELTLEXW),

1.1.15 www.python.org [IHARDEICHZIDTIH?

Python 7Rz 7 b DA > 7 Z3FMHAFIZH D, Python £ V7 7R 57 F v F— LKoo TEHINT
WET, FfllE 25 5.

1.1. —#R1ER 5


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

Python DOBHFEDEAE - 72tH, Guido van Rossum 1% 1970 FRUCHHE -7z BBC @2 X7 1 > U —X "Monty
Python’s Flying Circus” OBARZEFATWVE L7z, Van Rossum (&, LT, 2=—2 T, ALIRXTV7
ABGHIBPR LD 272D T, ZOFEDOHHETZ Python L FERZ ¥ IZLDTT,

1.1.17 ERRNEVTa - NAMYV ) ZFEITTHELTUIWTEREAD?

WWZ, ThH, FEIZR-> T NDZ 00, @)

1.2 JREWMFTOD Python

1.2.1 Python BFENKSVWEELTVWETH?

ETCHRELTOE T, 1991 FELURHILVWREY V—RFBEZ 6 225 18 » ABICHINTVT, ZOR—
AHHEZSTT, N—P 3> 3.9 ORFE T, Python 1312 » AT —EDOR—ZATHLWVWT 4 —F v —
V=2 %{ToTWET (PEP 602),

FREDIHN=a v ONT T 4 v 7 AV ) =R 2 RHT2DT, BIFEY UV —ROLEWRZHRL A ELTY
EFET, AT T4 v I AV —REFE A=V arEED 3 BHOHERICL > TRIN (fil: 3.5.3. 3.6.2), &
EHEDDICERINTVET, NTT7 4 v 72V ) —RIZIEBHIOMEANDBIER NG TN, —#HDOANS
T4 AV =REBUTHLA YR =T 2 —APMREINDE Z e PMFAEINTHNEDTT,

BHTDEZEMRY VU — A2 Python download page 1I2H D 3, Python 11 2.x ¥ 3.x W5, &FITH]
HARER 2 DDN=2 a B D T, HRON-Y 3 L E3x T, ZURELFIAINTWE 7477V D
FEEAETHR-TPENTVET, 2x bMAL LTLALKFHINTVET, 5 2l EiEAYyT7F 2
SNFEEA

1.2.2 ¥N<B5VDAD Python ZE->TVWETH?

EHER NBEFARZ DI L NTTH, BZELIMAEAADDLZ—F =2 WVWBTL & 5,

Python XHHIZX Y > v — RAJBER DT, St LEDIRL, ZHOV A b2 SFHTE, £< D Linux 74 &
b= a YRFEMEATHNE DT, XY ra— Pt o 2R0RREZH S 2L 3 TEEEA.

comp.lang.python =2 —ZX 7L —F3 e THIEHTTH, $XTOD Python T —H =245 3 2 bIFTIE7%
L HATHLEVWADVET,
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https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
https://peps.python.org/pep-0373/
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1.2.3 Python TITHONARELTOT T I MIBOETH ?

Python ZF|[HLTWwa 7m0y =7 DY R M https://www.python.org/about/success ZZH L TL 72
&\, past Python conferences 22 LR ERTZMT 2. 2L OHPHEBMOEIH DL D2 ZTL & 5,

HEHZXNTWS Python @ 7B Y =7 Mi& the Mailman mailing list manager % the Zope application
server ¥ TF, Red Hat ZIELHE T H2VLDO0D Linux T4 A b—=>a YDA VA= AT LT
FI=ZZAbL—=ayy 7 o7 —E2E82° Python TEPNTWE T, NEST Python ZF|H L
TWaRZEIZIX, Google. Yahoo, Lucasfilm Ltd. ZE¥0HH 3,

1.2.4 ¥k Python ICED K SBHLVHAEMNBER/INIITH?

Python Enhancement Proposals (PEP) https://peps.python.org/ 258 L T 72X, PEP & Python
WWIRE I NTHEEEIC O W TE LN RGTE T MR B LA & R XN TWwE 3, "Python XY
Release Schedule” (X.Y 3 EZV VRN TWRLAN=Y 3 V) LTI,

H L WVBAFIZ DWW TIE the python-dev mailing list TimmZ N TVWE T,

1.2.5 Python OE#MEZE L TLSBREZLTHLLOTIN?

—ACiE. LTV ER A, HRAICT TIMBEFTH D Python 2— FRH 5D T, BEO TR T T A
DEATBRINEPRE T THIMMILTLE S KO REFBHRODLEDLRD LN TIERD FHA, 2V N—}TF
27077 APHRTEZ, IRNTODFFaXY 27y 77— LRI RLRVEWSEND D F
T, Python BT 22 DADPHREINTVWADT, ZNHE2—HTRETNCTE L5722 2E LRV
TY,

2 ZZ IR T NE RSN DR S, BBere T v I 7L — FEtEB#H T2 T3k %A, PEP 5 T,
2—F— DRI 2 7R % m/NRIC L S 18T AR DI WEE 21T 5 72 DI 5 N EFIHTOWTHHIL T
WET,

1.2.6 Python Z#OE O STICAVWTWEEEBTIN?

=4

RIZWCTO TS5 I ITHEZIZE o TN DI, Pascal, C. C++ O 7t v b, Java ¥, Tzl
DENERTDOEFE TS £EICE o TE HE—DFiE L LT Python Z¥ROMBRIZIDOTL &k 9, Python
WITIEF IR T B LB KEREES A 72D D ET, ZLTHFEERZ I, ILDETRS
7Y 7 Da—RT Python 2R T, £EEMED T -2 BOFK Y, EBRIunr73Iv 7
AFNMZEFTEIENTELZDTT, Python 26, IV FRFHREIRLEOEAMZ 2T I A
NoNET, RUIOHETVWERD IV ERDA 7V 27 M EHEDI XX TELTL & I,

TSI T LI EBRWEIILEICE o T, BN SEEZES OB FEACEDRE T, FHIR
ENEZIOERICD, ZEHOR—ZAPELZ>TLEVWET, £fZ. av¥a—&XnXk5CBEL, M
BEDHL, —BLIEA VR —T2—R%BHKFT LT, T—Xeh LT EI 222k ET, &

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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IR RASEIRN U S22 AR CBEETTN, 2RO T 0T T IV T ORETHEINEREHD
Al EIXR D FH A

Python ®HWE Z 21 b 7= < EAH D £, Python 121, Java O & 5 ICKEBEHES £ 75 1) 2id
. AfEpfAhE §B BEECIEICREL T/ 530 /7 0Y s NEBIMTE3 X5k b 7, EE
D P B T R KD 5 702 5 ACRESNE A, HHES 475 ) R EHAT 5 LT, A7
0553y S OEEEYURASRENRT TV r— 2 VICH D MOHEREES Z L A TEE T, £
S 4 75 ) Ol e 32— FOEAMEZ¥RZ LATEET, PyGame B EDH — FoA—F 4 TV 2 —
b EFTHNE < HPE T 5 DI&E 27,

Python DA Y X525 4 T4 VR TVRIZE->T, 0l I 7% LEMNs, SiEMELERTsIen
TEET, AoV 4 YRy TFRITILDY —RCA>TWBRBL, V4V RUTA VA7) Z2RExE-%
FICLTBLIENTEET, VAFDX Yy FEEVHERVWE 21X, FlIRIXZ0ES T

>>> L =[]

>>> dir(L)

['__add__', '__class__', '__contains__', '__delattr__', '__delitem__',
'__dir__', '__doc__', '__eq__', '__format__', '__ge__',

' __getattribute__', '__getitem__', '__gt__', '__hash__', '__iadd__"',
'__dimul__', '__init__', '__iter__', '__le__', '__len__', '__1t__"',
'_mul__', '_ne__', '_new__', '__reduce__', '__reduce_ex__',
'__repr__', '__reversed__', '__rmul__', '__setattr__', '__setitem__',
'__sizeof__', '__str__', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

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

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

>>> help(L.append)

Help on built-in function append:

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

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

[1]

AVERFYEBHE, TaFII VT2 LTOVAMIZ EFa Xy MIERFOZIZREN T A

Python @7 DR\ IDE $ % Y ¥£3, IDLE & Python T Tkinter Zffio TE»PNII7B AT T v b
74—, IDE T%, Emacs IZl&, 2—HIiC > TEERZ2IZ, £EFES LWV Python €E—R2HDFF, Z
NHEIRTOTOT I IV IBRENPS, SV R IANATA M, =P AU FY b, a=F g ¥ IHDAL
RIIDT4TAVERTYRZADT 72 AWEZ F T, the Python wiki 2> & Python MEREDO—EE2 S L
TLEE W,

Python OB B 2 FHICOWTOHEMI L2V 5, the edu-sig mailing list IZ&MT 5 & L WT
Lx9,
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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—O9RA VMR VINRATY TRITHBEZHBRA Y —ZXI—FLARILTNY
HEHODETH?
=4

Python DTNy HIZDOWTIERIZHEH L TH D, #HAIAAD breakpoint () BT ZEN L DTNy FIC
W Z2BEET,

pdb €Y 2 —VIEHRIC LT T4 % Python D2 > Y —LE— KT Ny HTF, I Python OFEHES 4
TIVREENTVWEHDT, FATFVNIT7LYRAIZaFZIINIRFa X bBHDET , pdb Da—
FEFRICLTHIHDT ANy H2HL b TEET,

Python ICHEM XN TWVW2MAMBEKE O IDLE X@ % © Python OEFAIEIE O —E (@1
Tools/scripts/idle3 22 BRARIEE) TH D, F'IF7 7 4 AVRT Ny B2 EATVETD,

PythonWin &, pdb ZX—2¥ L7 GUI 7Ny #% &% Python IDE T3, Pythonwin 7Ny Al 7
L—27 R4 ¥ P DOEMIFIRIE PythonWin 70275 LD F Ny e ¥ OHRMLHEEER 72 AR > TVWE T,
PythonWin & pywin32 7aYx 7 b D—#, » 25 ActivePython 74 A MY B a—>a yOo—fe L
THIHAIRET T,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
trepan3k & gdb 74 2T ANy HTT,
Visual Studio Code {FN—=a YEHY 7 b —#lZiR o 7T Ny 7Y =V Z2fH A7 IDE TF
BXEDTT 7 4 HVF Ny FftE Python IDE 3H b 35, il
e Wing IDE
o Komodo IDE

e PyCharm


https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTOERCHNBRICRIIDY—IILIFHDEITH?

=N
Pylint & Pyflakes (&, NZORAFE RN OERNRF = v 7 2ITVET,

Mypy, Pyre, Pytype 72 ¥ OFIEF = v h—I%, Python Y —RXa—Fizhb s Y 2 F=v 7 TEFET,

2.1.3 £5L7%5 Python RZVT OB RZYE7AYNATFTIZIENETH?

I—FRX T a— FTE, Python T4 A MV a—Ya VBl VA= IBFTRETTELLS5HRRARY
F7R> 7RI L7120 T00AS, Python 2 C 23— RIZay A L TERLSTHMOERA, TurJ
LR U TREREY 2 —VEEN, ZOEY 2 —/L% Python N4 FVICHELT—2DFEITAREY » 4 L
WEEDEZLDY—=AHHY FT,

—DUX freeze Y —/L T, Python Y —RY U —IZ Tools/freeze & LTHEENTWVWE T, Z4Ud Python N4
Fa—FZ CEANCEHBLET, TRNTOEY2—LE2H LIRS T AHDAL C a2 84 FT, ZD
7122 A& Python €Y 2 — Lz 7 E3h %3,

CNEHLTDY =20 (M7 DIERD) import X2 FFINICZAF ¥ > L, import EN7zEY 2 — L2 5HE
D Python SR ¥ (MBRAAES 2—NDHZ) V—RAT 4 L7 FPUPHIHRLET, £ LT Python THA N
7o'V 2a—ADNRA Fa—F% C a—F (marshal €Y 2 -1 Ta— A7V s MIEHTE ZE]) 14
fal., FRICZ2z0 7075 ANTHEDLDN TV BHARAAEY 2 — AV EENIH AR LAAL FORET 7
ANEBERLET, ZLTEREINEZ Ca—F2a> %1 )L LT Python £ X7V ZDEH Y I L,
TEDZZ V7 b e &AL &S ICEfEY 5 HASERMI 21 F U 2L £55

LIFDy r—=2i3a >y —n% GUL DFETT7 7 A MERITRILE 5
o Nuitka (Cross-platform)
o PylInstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_ Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

2.1.4 Python 7OV S LDICODIA—T A VT RAI VA —RPRZAIAALRIZHD X
gh?

v, BHES 4 TS5 VED 2RO ENDZT—T 4 Y ITAXA NI PEP 8 ¥ LTXELLINTVWET,
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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F)
[=]

22 37

[l

2.2.1 BEZTHICEDH B DIC UnboundLocalError BEBZDTTH ?

brdbrEBHVTVWhEa— D BHBEOAKDEIDLPEIRAXEMZZ WIS EHEE2L S
UnboundLocalError ZH T DIZIZEL D LNLER A,

Zha—K:

>>> x = 10

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

>>> bar()

10

BEIEE A, Zoa— R

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

x += 1

¥ UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

IR, HBRa-TOPTEBIIRAZIT L &, ZOZEBEZDORa -l Ttr =AMk, Ao
2AaA—=FIZHBFECHAFOERER T2 HTT, foo DERBEDID x WHLWMEZRALTWSDT, a3
403N —INVERHTH 2 LR ET. TOME. D print (x) WL TVRVE = HILE
BrRRLEO e LTHRIEZ I - E3,

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

>>> x = 10

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

x +=1

>>> foobar ()
10

COWRMZRES X (REMIIMTNWE 7 53R 4 Y AR Y ZEROHI 13#E > T) HRIEFERIMD 2
A—TOEBDOMEEZEZ LIS LTVWEDE, WS e RHILEZDIHETT:
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>>> print(x)
11

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

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

2.2.2 Python ®O—A)L 7 O—NILEBDIL—ILIZEITTH ?

Python Tl&, BIBATSI SN2 72T DEBIIRERINC 7o — v ez £5, BROAED & 25 TED
ZRICRAES 26, ZREIRNICZ B — "L THE L ESINRVRD, B—ALTHEsRIN
£73,

BEB ko bESTLEID, PLEBZZ2 B TEET, —A Tl RKASINZERUT global ZEKT
522 T, BRILRVEWERZPITE S, A TIE. 7a— LB ROEIC global NERINTLESD
&, global o TEPDICK->TLEVET, LA M YEBSPA VR-PEINEY 2 - LONEES
MI 2078 VEEZ LRTIERLRVDTT, 2O X IEWERZINE ST 2720 D global &
FOEMX LD BEKTT,

223 L—TOHRTELBBETERINLS LA, FALEZETDIEFEETIN?

for V=7 %ffioT, PLFORLD T LXEER (DL BMELEY) T2 LEd, flRE:

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

squares.append(lambda: x**2)

INT xxx2 ZEHETZ 5 207 LXDVRAMRELNET, ZNOEMUIHLEZ E, ZRAZFh 0, 1. 4.
9, 16 BIRT L FHEIZ b LNLERA, LEALERICRoTASZE, &£T 16 BiE->TL 2DZHIZT BT
L&5:

>>> squares[2] O

16

>>> squares[4] O

16

12 B£28 JOJ5327 FAQ
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ZHE, x BT LRI o TOR—INEHTERAIMIDOR 2 =T TEREINTVT, FLAXPERSI N
CETHRAMUPHINZE BT 78 AXINZ /DI ID FT, V—TPboRETIEx 134 THD,
PEo T, 2TOREUZ 4%%x2 DF D 16 IRLET, ZOZ LI x DEHEEZATAD L THAETE, 74K
DEDENRED LS ITEDL L DPBRTEET:

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

INEET B 720121F, 70— LD x DEIKFELRWZDIZ, TLAXICE > ThOR—hVERIZEZ R
FI20ENHH T

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

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

ZZT, n=x BHILWVWIAXIZ o TOR—HANERH n ZIER L. FLXPERIN L L XFHESINZ0D
T, V—TDZORHRTD x LRAICEZF->TVWET, ZUd. 1 DHOIZ AKX Tl n OfEIX 01272 bD, 2
DOHTIX 1. 3 OHTWE 2 ITHER, R ZE2ERLET, Mo T, ZNZND T AKXIFSRIELWEE
RT LSRR FELT:

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

COFNEIZ S ARIRAR S DTIRZ L, BEOBBUCHEHAIN S ZITHFEELTLEZ W,

224 JO-NIEREZED a—I)LETHEETBICIZES LIESVWWTIH?

=0TV T T LADEY 2 — VETHEREHLE T 2 EERFEIE. FlREY 22— (LIELIX config ® cfg
EWHEIND) ZIESZZ 8T, HITREEY 227 SV r—2aryOIRTOEY 2= Y FR—=1FL
TLPEZINV, ZOEY 2a—ME e —NURAFETE LTHEZE T, ZNZNDED 2 =L D/E—DD A VR
RUADHBDT, BEES 2—NF 7T 27 MITHT 200 REIEEDEFICKBENET, FlZIX:

config.py:

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

mod.py:

import config

config.x = 1

main.py:
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import config
import mod

print(config.x)

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

225 EXa2—ILT import ZESRD IRANFZI9T7 1 X1 IFATITH?

—f&HYIZ from modulename import * Zfio TIEWITEHA, ZDXIITT S L A ¥ HR—XDHHEIZER-IZ
RN, linter HREROHHIZIHR T2 e»HELIRD £T,

EV2—E T 7 ANVDEETA VR—FLTLEEV, ZHICE>Ta— KPR EL T A23MDOEY 2 — LA
BATEICR D, B 2 —AABRA—=TIZEENDZDEIPITRDRLABD ET, TIC—D2D 4 Y K—FZT3
L 'Y 2 DA YAR- bDOBMEHIRPEZITRD 325, [TITEBDA ¥R — MTT % & HEH OB
YK BEAET,

RDFMETEY 2 =% 4 Y R—FFT20H, ROEHEICKRD £7:
1. fE#ES 4 75V EY 2 —)L - fiil sys. os. argparse. re

2. ¥ = FRX=FT 4 DF74 77 1YEY 22—/ (Python @ site-packages 74 L Z bV IZH 3 HD) - fi
dateutil, requests. PIL.Image. &% &

3. HEi CHRLEZEY 2—

TEHRZBOMEL BT 272012, A YER—- 2B JRARBIT IS0 E R 25D D £3, Gordon
McMillan 2 X4ug:

PEERSIRIIE T D EY 2 —uH "import <module>” XD A4 ¥ R— & o TWAUTKLRTT,
TOHDEY 2= ABRAIDEY 2 — A0 b4 ZHR L XS5 & LT ("from module import name”).
EDAYR=ED by TRV HZLHHATY RYIDEY 2 —AHBZOHDET 2 — %A VK-
FF2DIEL LT, BHIDEY 2 = VOHFIHFAATEEIC 2 > TRV ST,

CORMTIE., ZDOHDEY 2a—AB—20BBOFTOAFELNTVWEIRZLIE, ZOA VR— MIFHHEIC
EEohicBEeEd, A VR— PN & RODEY 2 — V@A EZTLTWT, Z2oHDE
Ja—IVIBHTDA VR— b ETEET,

T b TF—ARFOES 2 —ADBHBLEZE. A VKR—1+2Fy TLRLONCEDNT I BPET
T, ZOBE. 77 ANDEHETIEIRTODET 2 NE2A VE—FFTRILIZTERVDD LNER A,
ZOEEER, WET 23779y 74— AIELELA—FTELVWEY 2 — L2 YR+ T2 BEIL
BWT9,

TERSEOMEZ BT 72D Y 2 — L OPIHIC 2 2R RIS Lz D Licwk o, Bz A ¥R — bR
EROPREDA—=HNVBRRAA=TIIELTLEI WV, ZOFEEFZLDA Y R=1037arJ 50880k 5
WEITEINEZPIKFE LR TRV E ZBRICENTT, H2MBMOFTOAEY 2 —AnfEDLNZ DR,
AV R— b 2ZOBEBORIBTIEEEZTHVVTLE S, BB, BV a— L E2HAAURADEIZE
V2=V OYEHL DI D7 DITEATIC R D 2 FFH, BHEIHICEY 2 — L Z2FHiAAL DT HHE Rk &
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EHEROBED AR MZFTHEAET, TV 2a—NABRA-—TDOHANTER, ZOEY 2-MEEZ 5L
sys.modules 225HMHTESTL & 5,

22.6 BEATIOT I FETT 72 MEDPEBEINZDOTIH?

COMDNTHRELHOET 0T I IMANEET, ZOMBEEZTATIZEW:

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

return mydict

WD TZ OBIBZEMOH LR, mydict ITIE—20HERPH D £, HHIZIE. foo() BFEITSINI L &
12 mydict ICEHIDDH—DDEEE T TIIH>TVWEDT, mydict ITIEZDODERNHD 7,

BROFOHLICE 2T, 740 FPOMEINT2HLWATY =7 b2fESN 2D e FRLNBTY, E
BZIBDEEA, 7740 MERZ BB ERSN ZIC—ERTEREAE T, ZofloFFED XS
W2, ZOFA TV 27 P BEEEIN L E, ZOROBEMONUH LBEERDOA 7Y =27 b 2B RLET,

EBOFHC, B XFH. BTN, None B¥. A 32— R TNEF TV V25 L EHINLGEHRLDH
DERA. E. VAN, V9AA VAR VARBREDI 2—RIAKRF TV 27 MIEBEHILOD £ T,

COMWENS, I2a—RTARATI27 VT 740 ML LTEDRWT RS I v FFENDNWTT,
Kb DIz, None %7 7 AL MEIZEW, ZDXT X XA None TH BRI/, BBONETHLVWIY X/
R/ ZOMEDL B XL TLEIWV, HIZIX. ZH5FE»TIT:

def foo(mydict={}):

Rbhiz:

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

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

COWENMENZLZZ DD 5, KD 25 HZIT BB D % & 2iTlibh 2 —fRINLEaEE. B
PIEPHENE Z2 I RI XX EERDEZ X v v > 2 L, BURIUEIERZNZOF v v ¥ a2 TN E%
BTEWSHDTT, ZHU "memoizing” XN, TD K ICEEINET:

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

return _cache[(argl, arg2)]

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

return result
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77 xN MEAORDO DT, HEZEL 70— IEHBHER T, TR TFADOMETT,

227 AT aVNFA—FRF—TJ—RNFX—2ZBYEHSEABNETICIXRES LT

S5LWWTIH?

BIEL DT X — 2 Y R P25 % * & o+ FEET (specifier) TERDTLIZI W, 25 T4UR BTz X
e LT, ¥—U—PF5leEr LTEONEY., INT, MOBEEWOIHTE X * & Z2ffioT

Eho o5 BeEe %7

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

g(x, *args, **kwargs)

2.2.8 E3|HRFIBRDEWVIIETTH?

REIE (parameter) IBIRUERICEN D HATTER I ND DI L. EFIE (argument) B ZFOHF &
FICEBICESTEO Z T, IRGIBUIBEBZITIS Z e Dk d EIHDE 2ERLE T, fIE DL

TOXSLBERBERYE DT LT:

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

pass

foo. bar. kwargs 1 func OREIELTT, —/7. func ZFEHT L =22, Hl 2

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

42, 314, somevar ¥ WO EIFEFIK T,

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

RDES>ma—FEEN L LET:

>>> x = []

>>> y = x

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

[10]

>>> x

[10]

ES5LTy NOHEHZKDENMD x DEELTLE S OPREMICEAS 2D LALEE A

CDEIBRERICR D 2O0DERRH D 7
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1) ZHEid, BicA 7927 F 2RI 004MCBEERA y = x T2 VRO
V—%ED EHA - ZRE x HBBTZOLFALA TV 27 V2SBT2HLWER y 2ED 3,
DED, BEZDEF—DODATI I+ (ZOHBEVAMN) EITHoT, x &y ODEABZENESIEL
TW3DTY,

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

append() UM LD, I 2—X 7047227 FONED [1 25 [10] KEDD ¥F, ZRMBFETCA T
VI b EZBELTVWADT, EHE5DHRTH-o THEBEINE [10] K77 ERA LT,

RHDIZxIZAI2—XTLERAT B!

>>> =5 # ints are immutable

>>> X

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

M oMK < M
]

>>>

>>> y

ZOBEZEDOED x ¥ y 3FEoLLKEALTED D FVAN, ZAUIEERD immutable 7225 T, x = x +
138D 5 DEZZEHELTVWLE2DOTED D FEA; DD ITHLVWA T 27 b (BE6) Z1Fo> T x 18
ALTWVWET (DFED xPBRT2F 7027 WP EDYET), ZORADETIIALBIZ 2 0047V =
M (BBD 6 L 5B) BFRoTVWT, 2 00ZIZNLEZRBLTVET x FVER 6 2R LTVET
MHyld s Z2BMLIEEETT),

HBEE (722 2% y.append(10), y.sort ) 234 7P 2 7 b2 EHFT 52—/ T, AR LIIBEE (7t
ZWEy =y + [10], sorted(y)) WHL WA TP =7 b EMED £, Python TIE—MkIC (£ L THEHES A
TI7VDETDT —AT), TDEI7R 220X TOHEBICEOLZEEZRITZ7DIC, A7V b
BZETEFTEHAY v Fid None ZIRLET, TIHHdLIHRLIFESTy ORBOWSIEZ 2T 225D T
y.sort () EEVWLGEIHERFIZT 2DIE None TL x50 5. R0 7v 7T AIHHICEZKHRS
F—%EIFTLx S,

L LARPS, MUBREPBE I ICRRIZRIZBOETH2HBEOEEL L —2H D 5 RAERAHEE
TF, PlAE 4= BUVRMNZEFELETH, XA ERILETELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) EFUEKRT, £L T a_list ZZH L ¥ 32 some_tuple += (1, 2, 3)
¢ some_int += 1 EHLWVWATI =7 FEIED FET),

Bz B L

o I2—RINKRFTY 27 (list, dict, set, F) ZFio TV A HA, A BIZZONEELET 2 H
BREOHEZM S Z AR, ZARBRLTVEETOLEHIIZOZE RS2 ITk3TL L,

e A3 a—RTNEKIATI =T b (str, int, tuple, F) ZRoTWVWAHHE, ZAEZRLTVWEL2TOD
ZHEFRCEZBBLTVWETL 9, HoTWAEZH UWEICERT 2EEIZVWOTHH L WA
TV VERLET,

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

22, O7SH 17
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2.2.10 HA5IBDHBEHK (BREL) BEDLSICEETEITH?

HifE & LT, Python TIFHEHERARC Lo THEEINE T, KARATY 227 bANDBIEEL 72T 72D T,
MO LI MO LD 25 BEOICZA V7 REH D FEA L. ZRELZABEKREIDD FEA, &
ORREG 2 7=DITIEODLDTTEND D 7,

D

5)

WROZXRTINVERTZICE-T:

>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

ZHE VT —EBER IET T,

70— N\NVEREFH ST, THEAL Y FE—T7TRVOT, HRERXNZHA,

2R ITNIZ (A VT V—RIZEHEARER) A7 27 P 2ETILITEoT

>>> def func2(a):

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

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

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

['new-value', 100]

BHXNZHFEHIETZLIZX-T:

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

args['b'] = args['b'] + 1  # change it in-place

>>> args = {'a': 'old-value', 'b': 99}
>>> func3(args)
>>> args

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

FhlE. FIORL VAR RAERFENT 3 2k o T

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

setattr(self, key, value)

>>> def func4(args):

(RDR=V ki)

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

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

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

>>> vars(args)

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

DX REMR I BT AHHEID > ZICENTL £ D,

—HDFERZ, BEOBREEL R IVEIRT I LTI,
2.2.11 Python TEHXRBEIIEDELSICDOKDEFITH?
ZODHERDHYET: AR MINRA =T EFESHEE, MUOHLAREAX 7Y =27 v RS HIETT, Hi

ZIE. a*xx+b DEZFHET 3 f(x) B #ZIET linear(a,b) ZEHELIZVWELET, XA IR a—F
ES v

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

return result

F7, MO LAREA 7Y 227 b 2D &

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EHE5DHETH,

[taxes = linear (0.3, 2)

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

PO LATREA 72 = 7 b 25 HIEIE. D ULEL D, DIFPICa— FRRALDZ L VWHIFERBHD £3,
TIH, MERZH TR LATREA 7Y =7 FRIE T SE2HAGT 2 TE X

class exponential(linear):
# __intt__ inherited
def __call__(self, x):
return self.a * (x ** self.b)

AT 27 PRV DD RXY vy IR H b TE %3

22, O7SH 19
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class counter:

value = 0

def set(self, x):

self.value = x

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

inc, dec, reset = count.up, count.down, count.set

Z 2T, inc(). dec(). reset) BRILA Y Y ' EHAEHETIEMD I I3 FTVET,

2.2.12 Python A 72z FEEDESICOAE—-LFTH?

— 9z, Ei@ld copy.copy() % copy.deepcopy() ZIXL T &V, AITH I —TZZ L 3MH £8
AD, T2 TWIETEET,

o LHiCaY—TE5 4722 bbb D EF, FEICIE copy) AV vy RIHH F3

[newdict = olddict.copy()

ST VRFATA Ty TaY—T&EF T

{new_l = 1[:]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

AP BRI ITADA VARV A x T, dir(x), < BFA VARV RABEBH L ZD I FATERINIZXY v F
PEMEEEOCZAOTNL T 7Ry FEY X FEBRELUET,

22.14 O—-FREDESICATZ I bDBEIZROITZDTIN?

LT, 7927 MEARBIAFTEEZRVWDOT, RO 2k TEsRA, REMIE, KAV
OHEICHHTZRMET 222 TY, def & class XHELUTTH, ZOEFREZa—FILTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(RDR—T12HE L)
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(RIDR=I D5 DREE)

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

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

BELL, ZOZFRZEAFHBDHDET, 2O 5 RIZODLFNCELNT, LR B 2@ L THOHIA
FIN, FNTHIZITAADA VARV AL LTHREXINZDTY, LA L. MAFDOLEIDE CEICHEIN
TWABE, ZOA VY REVZADARTD a Db DIRDZ ZLIETERVDTT,

LT, a—FICL->THBHED THRTEH>TWVWS] BHIZEETEHD ETVA, DRIEVOILNENE
I—RZ2ENTVIDTRVEED, HHEZ2ZEZ AP VOHLS LR VWEWS Z2IZRETL & D,

comp.lang.python T. Fredrik Lundh {3 Z OREDEZ  LTERBS LWIKZZ L TNE LT

LRI WO Z B D L FACHETY: 2O (A7Y =2 b) BIKZZO4HITZE 5 2L AT
ERVL, TRFRIHETED D EEA — ZOMWBA LN TV 222 2 ME—DTTRE, T
TOREN (FATZER) 1ICZ20l (A7 =27 b) BMALIRZhTW 22 EHL 2T,

""" ZL T, ZOHBPRILDARTTHIS ATV D, MIZE AHTDHEDP 72D LTHELRWTE
AN

2.2.15 WO XEBFRBEERINZDTIH?

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

>>> "a" 4in "b”, ngn

(False, 'a')

HrFEET TR, RoFTRoT, LOREIXORXEFEL &S IiHixnE T

{(nan in "b"), ngn

ZHOTREDHHIEA:

[nau iIl ("b”, nau)

MO EXERBET (= += %) BALTT, CASRHEDHETTIED ) AN, RAZOMT LD
FUIXTT,
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2216 C O " ZIHEBFLEMEHDIEIHD XTH ?

BV, HOFF, MUIULTDO XS D %3

[on_true] if [expression] else [on_falsel

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

OB A XN 2.5 LETON— a VI LT, wBEEETEH 72204 T4 F 28— T L=

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

]

LHL. 2L T4 FLELZETEDY FXA. on_true DT —IEDPBTH 2 L ZICHE->-HEREP 52 5

ZEDHHET, TIPS, WOTH ... if ... else ... BEREMHoLIZSBRVTT,

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

FEWVe F5W3 HDIEWTL, lambda DHC lambda 23R R F ¥R TWE T, Ulf Bartelt ¢k 28 D%D

L7V LETO3206%RTLEEIW:

from functools import reduce

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

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

# Mandelbrot set

print((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+'\n'+y,map(lambda y,
Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Ilo=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=S8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,Sx=S8x,F=lambda xc,yc,Xx,y,k,f=lambda xc,yc,x,y,k,f:(k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f) :f(xc,yc,x,y,k,f) :chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)) ,range(Sx))) :L(Iut+y*(Io-Iu)/Sy) ,range(Sy
M))(-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / | columns on screen

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

# b range on T azis

FnFiEERALZwThR !
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2.2.18 BHOD3IKY X M BBRS v (/) BAEEKLETH ?

NIRX—=ZEBORGIBICH 2R Z v ald, TNEDANCH 2WREIBIMEEMATIRTHS L 2Rl X
¥ MEHMATEE, ATHZ AR WRG TS, MEEMG IR 2RO LICE
WT, HoBIIXZ DALER T ICEDSWTRGIBUSHISN T o x5, BlZIE. divmod O IINLE S5 IE %%
NI Ed, ZORFa XY MIRDOXITHRD T

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

DBV RAFNDORRBIZA T vy ¥ ald, ZD2O0DRGIEPHGT e DMNEBEHASIBRTHE L EEKL T,
L7205 T, divmod() ZF—TU— R5[EH->sTHUOHET eI -1k ) T3

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

TypeError: divmod() takes no keyword arguments

2.3 HeXF

2.3.1 +/EBCN\ERZIEETRICIIES LIESVWWTIN?

JGEBEFEE T 21213, JVEBTOMEDITEIC 0 & 707 (NLFERIFKLT) ZMATLZI WV, 22 23,
ZH 7" WJGERTO 7107 (THERTD78”) ZRATBIE. 2o TL X W

>>> a = 0010
>>> a
8

TRERB R T, R T/NERTOEDOKEIC 0 & "x” (MNFERRERT) ZMATLZEI WV, TR
EBIINLFTORFTHIRETE XS, & Zid, Python 1 &7V XT:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. B3 23
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232 BE 22 // 10 3 -3 BETOTTH?

i% i EALFAETHoTUELVWI L IZESVTVET, ZHRUCMATUTFOEI b LIV TS L:

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

BEBREIIREZRT 2D ET, Cicd CoO—HMNDH->T, 1 % j 21 tALFEEROEIIC i
/] EIDTVET,

i% 3 jARAOKRCIIFERICKEILACHVERA, § BERS, 2L SAMVET, ZOHEEETANT
DEE. 1 % jE>= 0 & RBTVMEMTT, FFEtdy 10 KEZiE L TV 2, £ d 200 REERTIEAIRETL & 5
Do =190 % 12 == 2 LR DZDPEHTT, -190 % 12 == -10 FHEA Z RV TT,

2.3.3 £S5 9Nid SyntaxError ZEC T TICEHR) TFIIDOEEZESNEFTH?

SDIDHFIET int VT 7LVDREEEZHEZS L35, B UA PR AR X, SyntaxError £72 D
£

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

SyntaxError: invalid decimal literal

fRRERIE. VT I U A R AR=ZARHEINTHITSZ L TT,

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

<class 'int'>

2.3.4 XFH%E#HICEBRITBICIIES LIEESLWTTH ?

BRONCEWLT 212013, HARAD int() Blarv X+ 57 2B FoTLEE W, FlziE, int('144') == 144
TY, [ARIC, float ) I FFEVNBGRICEBL £ 5, HilZI1X, float('144') == 144.0 TJ,

T7ANMMTE, Tho3BeHEZE L THRST 52D T, int('0144') == 144 FIWMIL L T
int ('0x144') ¥ ValueError Z %M L ¥ 9, int(string, base) 34 7> a v DE G| E L o TE
BOTORERIC LT, DFD int( '0x144', 16) == 324 TP, HHD 0 LiEESNGE, 20
Python OFHEZ ko THIRE N EF, B 00 26/ GERT, 0x’ RO RERZRL F3,

XFHNEBICEBT 2720 D7DIC eval () ZFHORWVTLEE WV, eval() IFICEVWTT L, 2
T4 LDV RZBHD FF, ROOLNRVEIWEAZFD & 572 Python DX ZEZ 5 &5 25 AW 50 b5
FRA, BIZIE, R7DF—2T7 4L 27 VY %RHEETS __import__('os').system("rm -rf $HOME")
PEES LT EAPVEZDHNEE A,
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eval() IZH % Python DL UTHRT 2EELH D 3, ZHHIRIE, eval('09') EHXZF -
Z L%, Python & (0 BUtD) i %Z "0 THRDTRELRSZWNSHTT,

2.3.5 MENXFINCEBRITBICIIES LIEESLWTTH?

BIZIE, 144 EWVWOBE 144" L VS XTINTEBR L 720w o, fARAAMDaY 257 &% str() &
fioTZE WV, TAREER/ERIC L THIE, HARAABEED hex() % oct() ZHoTLEE W,
FORAALE 7+ —<v MERXREM 5725, f-strings ¥ formatstrings DHiZ SR L T X0V, flx 13,
"{:04d}".format (144) I '0144' 27 Y, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H FTF,

23.6 XFN e T L—RICEETBRICRES LIESVLWWTTH?

XFINIA I 2 =R TNANBRDT, ZRETEXEA, FREDHE. HALTRWERIOER D & BANTH Ly
TN RS 5 NETT, LAL, Unicode 7— X% A YL —RCEETELF TV 27 MR 5,
array EY 2 —/L D i0.Stringl0 A 7Y =7 FEHL T2 &

>>> import io

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

>>> sio.seek(7)

7

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

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

>>> import array

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

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

>>> print(a)

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

'yello, world'
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2.3.7 BERAY Y REZRERDICXFHZFESICIFES LEESVWWTITH ?

BeAaZeT7 2 =9 2hHD %7,

—HOVDI, XTH BTG S E A HEZ/S 28T, 20T 7=y 7 0—HDARF. XF
SIDSBERDHAT & R CREBZNZ T, ZDHER case iEZ LI 2L — 257200 —FDT

7=y 7 THHDET:

def a():

pass

def b():

pass

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

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

FHAAABEED getattr () &#S5 Hik:

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

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

ZHIEHES £ 75 Y THME A HELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

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

£0O

o locals() %ffio TR ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

26
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2.3.8 XEHHSBBOBATEMO L Perl O chomp() IKHEST3HDIEBD ETH?

S.rstrip("\r\n") Zffio TXFF| S D#&iid HMODZEEALFRZID R TR FRTOITRELEZID
RS ZEDTEEL T, XFF S BEEATZR L., BIRICEITH D2 L &, ZOITRTOZATHIWMY AN ET:

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

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

'line 1

CHFHINC—EIC— T3 2O T F A P 2 AT WRHZ DA DN S DT, S.rstrip() ZZDHETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() LEIFLDHDIFHDETH ?

FDEObDIHH EHA,

ff R AT T, 2L DHEEIC—BHELHEZ, XFIATI =27 D split() XV v FTITEZZEEAX
FTRYISNZHEEICTT. TERDOXFS % int () % float () THUEICEWLIT 5 Z 2 TF, split() K
34T avd Tsep” BEDH Y, TICEAXFUNDRYID 2o Tnd & IEF TS,

b o LEHMER AN R LWz s, C @ sscanf XD HIERBHROADERTT L, ZOMBIZEWTWY
N

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

unicode-howto ZZfR L T FX W,

2.3.11 raw string ZHFHREDNY I ZXAS Y aTRIBZZLIETEETH?

FEEDAN Y 7 2T v > 2 THbH B raw string ZXFHND T +— 22 Ar—F LT

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

SyntaxError: unterminated string literal (detected at line 1)

TRV O DEEERAH D £F, D DFBEH LTI “ENY IR F v a%flis 2L TY:

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

HI0EDNE. TRT—TENANY IR T v aZEFO@EEDTFY %, raw string I#EE L E T
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>>> r'C:\this\will\work' '\\'
'C:\\this\\will\\work\\'

Windows Tid. os.path.join() 2o TNy 7 A5y 2 2BMTE2ZdTEET:

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

HEERE LT, Ny 7 RXFv¥ald raw string D7 +— % T2 XF —7) LETH, raw string OfE
IR BRI A —TDPECER A, 2FED. Ny TR T v ¥ ald raw string [EOHFITHK - 72 £ X1
%hE9:

>>> r'backslash\'preserved'
"backslash\\'preserved"

Sl 77 LY R DB B TS W,

2.4 tkie
241 FOYSLIEBTEET, L5 LESRBDETH?

THUE, —fRIVICELVHEETY, 3, RCEDINCRA TV THRLLWI 2 2 JICFET X7
o MBREDMHMIE Python EEICk - TEDLD T, ZD FAQ TlX CPython WCHERZETET,

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

o HIZ, - FORHELEBED D FIIC 7RI T LDEY ARy bERDIFZRETT (profile E
Ta—nBRLTIEI W),

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

o SN mEiChENiY 7Ly > a YORREZEDHNC, (=Y TR FRZOMODIEIET)
A—FINL I R e 2BMHRLET,

Y135 Tsd. Python a— FEEHEILTA2HERF L ZADD T, 2T MEREED L LICEY
DELETOREWVWED Y Zitly, — R HHERL T

o O— FHICHIPWERHILOFIEZIESF IS5 T2 LD b, 73V AnkEdt (Fiid&mdEi 7L
TV RLIZERE) T25IF50, RELRAREZELZeNHD T,

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

o MIN%2T 2DDHEAERMEFESAT7I7VCH27%0, HOTHEHALLZMHAMEID B ZEL5DIES
D, (HICEBFERAFEAD) BEZLIHEVWTT, ZAMHARAARRLD 2HOILFRMD X512 C T
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EPNLDORLBRBESLTT, e 2E, VY= 1FF213, &7 list.sort() HARAAX Y v ¥h
sorted() B2 - T 23 W (K72, PREEICEELRHNZ, sortinghowto ZZLTLZE W),

o B LIZ, FEEIDIZULAB T, A VATV XDIEERHEPLT I IR DET, ZOERD X2, Eh
ZIEEDB IDERICKRZ ., Tl a0BL RoTLEWE T, BELMR, Ko WEES
XYy FOBTHNS D (ZHEFAIC EBEL LET) BHSRETT,

pure Python ICTE ARFUCEL RS, BIZHEDZDHDY -5 D £3, HlziX, Cython i&, Python
I—-RODOITPRER LMZE CHRicay Rt L, ZEOT Sy b7+ —LTZE3, Cython 1&, =
YRAN (CEEORTY ) T—ay) ZFHL. a—- FO@REZRIECHES LES, C Frr 73V 7ICH
B8535 576, HZT write a C extension module Z & b TEE T,

BE:

N7 4 =< A tips BE > TW3B wiki DR—,

242 ZLOXFINZ2ERTIDICROMENLGHEIATIH?
str BEXU bytes A7V 27 MIA I 2 —XTNRDT, ZLOXFHNOHBIMBEZ 2 ITHLVWAT =
7 M fER L. SIRBENTY, RIS, 2EORTHHMO I X M IXFINOR SO FRIHAIL 5,

ZLDstr A7z MV EREETI2ORETIDDAT 4 A L1, IRTEZ VR MIBEL T SH®REI
str.join() ZFFH T I LTS

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

result = ''.join(chunks)

(DN L 3N A 7 4 A4 213, 10.StringI0 25 Z ¥ TYF)

Z<D bytes A7V =27 VERETIDIZETITODA T 4 4 LIE, bytearray A7V =7 b A VT L —
MG (+= HETF) CHRT 5222 T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =Y (ZTIL/URE)
251 7). VAMEADEBIFLEDLSICTBEIDTIN?
Blay 2+ 727X tuple(seq) ETARTOY—7 YR (ERRITE, TRTDOA 77 70V) 2R CER, [ UIE

FD&RTINVICEBRL 5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ('a', 'b', '¢') 252 %73, 5l
BRIV S, a—EbTWREIROA T2 V2D DERTDT, H24 7Y =7 vWBLCX T

25. S—=HYR(ZFIL/UAR) 29
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WS> TWADEEIRTRVORS, tuple() EMERONFEHETT,

oy 257K list(seq) EITRTDY—F Y AHZWEA T 7V EFRLER, FUIEFOY R MIE
AL E3, Bl 1ist((1, 2, 3)) 1k [1, 2, 3] #5 %, list('abc') X ['a', 'b', 'c'] #5X %
o IV R RS, seql:] AV —EED FT,

25.2 BEORZFIIATITH?

Python > —7 > ZIZEOBE ADTA VT 7 AENE T, EOETIE, 0 BREUIDA VT A, 1252
FHOA VTR, UTHFAETT, BOA YT 7ATIE, -1 PEREDA VT 7R, 2 DBEE,S 2 FHD
AT A, UTHFAMKTT, seql-n] & seqllen(seq)-n] MU LEZTI LIV,

HDOA VTR0 b NI eAHD 5, HIZE S[:-1] BXFHDOHREMND TN TOX 72 LT
DT, XFHNDREDOHEATZMDFRL & ZIZEHNTT,

253 TV RAZEIRICATL—FTBICIFES LEESVLWWTTH?

HHAA BB reversed() - TLZX W,

for x in reversed(sequence):

# do something with x ...

ZHEFTTDS —F 2B WL ADTIERL, HHEOH L Wav—2E-oTAFL— P XEET,

254 VAL SEFEZMOBRSICIFES LEITH?

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

VA M2 CERZTHEDLRVDRS, V=1L ETURNORIID»SREZETEZHRHN, RO K S ICEEZH|
FRLTLZE 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 PDITNRTOEREDPEFDF—L LTHZ S (DFD. TRTOEED hashable) 726, BZHL ZDIF
I DIHENT T
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[mylist = list(set(mylist)) }

VA MEESICERT 2 L ZICERIIWRDRIANLZDT, 2% ) 2 MZERBIEZWVVDTT,

255 VA MHSEHEDT AT LZWMORLS HE

BEERE RIS, HIBRSEZ M TIHRIICHREIT Db —DD A TS, TTH, RN /B2 K18 T
AT A RABWLT 2058 TRBETT, 255132 Y) -2 3T,

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

VR MNERLENBZL D EHETT,

2.5.6 Python TEHIZEBICIFESLETH?

YR MEfioTL &N

[["this", 1, |Iisll’ nann, ||array||] }

U 2 b OFRFEEHEEIE C % Pascal ORI [F T TT, RERLRE WX Python DV A MIZ L DELZZHD
FTOL I VEEDBLI LTI,

array £ 2 — WZHEE SN EHERICKIT 2255720 DAY v RHRHD I, VALED D
A YT IADBEBNTT, /2. NumPy 20Oy — Fo8—F 4 —HRTD. B4 REHZ D ORIV
BERNERINTVET,

Lisp AXD#EAE Y A b 21/F 2012, X FNV%fo5T cons cells LI 2L — P TEET:

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

a2 —RTNBRENRDLRE, XTNVTERSVRAMNEMFEWVWEL & 5, Lisp ® car XH722dbD0
lisp_1ist[0] T, cdr KH7=2% b DH lisp_list[1] TT, AYKHBELLHEREFETE 2 2 2LAMI I
LBRWTL EEW, 720WTW, 24U Python DY R R 2#S X H HIEHITENTT 25,

25.7 ZRTEDIV A ZEBICRESLEITH?

DI LTEITCOHNEEAS L LT LE I BHBTLED:

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

CNEFRRLT-E SICBHER S ZIICRAET:

25. S—=HYR(ZFIL/UAR) 31
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>>> A

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

L ULEZRAT 2 & ZDEPEBOGFMIEHATLEVET:

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

L, * B2V R NOEENR IV —RESL T, FHETIA T 27 bAOBRBREEL LI 2S5 TT,
D3 BEZX2DOFRALCLIVAIOSEEZEDLYZAMNEEDET, — 2D T Z2EHITNTOINCH N
TN, CDPEALERTHZ2EEITRNTL & D,

BITOOHER. BUIWCEATZEEDV A MZED, TR oHLAMEo Y X M TERENOER T D
TWL Z¥eTY9:

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

CHIRE2DERBZVAN I D2ELVAMZERLET, VAMAERLDHAET:

w, h=2,3

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

HBENE, AT T =R RME L TOBIREZHEH T2 22 3 TEE 3 NumPy Pid X <HohTnE T,

258 ATz bDL—T U RICKAY y FPEBZERITBICIFESLETHL?

XYy FREBEMUOH U CHEREERT 2 DITE. list comprehension (VA PAERERR) Ly i
fRR T3

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

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

RDEZRFEETICAY v FREBEFITIT LT85, KD for L —FT+HITT:

for obj in mylist:
obj.method ()

for obj in mylist:

function(obj)

32 g£28 707 7' FAQ

Al
n
\l


https://numpy.org/

Python Frequently Asked Questions, J1J—2X 3.12.3

2.5.9 BEMBEIXINBZDIC a_tuple[i] += [item’] ZFNEXHTZDTITH?
i, BEARABEETIZ AA EETFZ. cWwoHEHKEL, Python TORZEA 7Y =7 e AEF TS =7
FDEVWHHEAEDE o TREZ DT,

COHEMII RIS, AEA TV 22 VRIET A VOEZ I, BERAFEETFSEAIN L ZICHHEAT
ZEIH, Fl LT list & += Z2HVE T,

RDEIICE VWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIAAEH S N7 BEEH S T3 123 (1) 2365479 22 b a_tuplel0] IKMA SN, MROFT T
7 b2 AEMENETH, FHERR 2 A X TLOH 0 BRIRAL IS L L 22, =7 —2RELET,
REBHIE, X IVOBEMIEIETPIIEZ SARVA ST,

D &S REHEFEDIL, RERAE LW W RD LS R 2L TWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R T NVIAZEZ DT, HISZELH L TV 2 ORREORAT 72O TT,

RDEDITE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFAMCIEB x o b EEETH, boEBLAREZILIE, 7 —2DHo22 LTHELIEBALHVTY
5, EWHHETT:

>>> a_tuple[0]

['foo', 'item']

REINDPEZZ0ZHFANRDLDITIE, XD 2 BrfloTVRIRBENHDET, (a) A7V =7 M
__iadd__O KXY v FHRELEINTWEHE, IHRIA += 2FET S L 2l ehpsifgitiah, 20
R D EBRALTHEDNET; (b) YA FTIE, __iadd__(O & extend() OFEUH L 2 F{liT, V2 %K
LET, TARMHT, VAPMTIE += 1% list.extend() @ "H&EE” 2 S o7=2DTL =
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>>> a_list = []
>>> a_list += [1]
>>> a_list

[1]

ZAUIR k FEfT T

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

>>> a_list = result

a list BIELTWA T V27 VEEHEIN, BEHINTATI 27 FADKRS Y RIFEE a_list ITRA
ENFT, MALTOVBEDIX, a_list BPEHFHETETIHEL TWAERILCA 7O 27 FADKRAL Y XADT, KA
WFERINZIZ D L TniRnwo T3, RALEBEERGEE TWED,

PWoT, EDRINADHFITIE, ROLFELZeHRETVET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__O FEIIL. U R MILE (extend) TN ETH, result A% a_tuple[0] MBBLUCHEL TWE AT
Pz eRILATI 2 b EBLTVWEELTH, ATSNVEARERDT, ZORBRORAEZRIED I —L
mhET,

2.5.10 BM#LY —FDLIEEVDTEH. Python T aDIILYEHBETEEITH?

Perl 22 2 =7 4 ® Randal Schwartz DIfEL ENZ2 DT 7=y 7id. VA INDEEY, ThETNOEE%R
ZO Ty —HME] T2 XA Y v 2712k >TY—MLET, Python T, list.sort() XYV v Fi
key 5IEEM > TLZE W0

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

25.11 URXFZRDUVXFDEICE>TY—FFTBICIFZESLETH?

ZODATL—REREDDETRINDATL—RIZLTHS, DEREERZEATLEI W,

>>> 1listl = ["what", "I'm", "sorting", "by"l]

>>> 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]
(RDR=D12Hi )
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(RIDR=I D5 DREE)
>>> result

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

26 ATk

2.6.1 7Z5RIFATTH?

75 RI3, class XDFEITTERINIFHHRBRA T2 VT VIRATI 2 MEIA VARV AA T =
IYRERT 20D T L — b LTEDN, H27—XBNIRBED T — & (attribute/ @) a2 —F
(XY F) OWGZNBLTWET,

HLwr o 2% =2l LoD Z 72 (HiLlwy 7 ADEIEZ R MENET) KHEOSWTEZ Z b TS
T3, ZOHMLWIIREZ, HEZFA»SEREAY y FEHMEALET, Zhickh, A7V =7 vET
LB R CHEBICIEHTE S S, A= Ry 7 ANOEERNLR 7 7 ¥ 2245 2 — 17 Mailbox 7
FIREFEST, ZRUDOLVAEWVWARRFED X =LKy 7 ZDHER%EH S MboxMailbox, MaildirMailbox,
OutlookMailbox D XD RY TV 7 REENZDTT,

2.6.2 XYy RriaTyh?

XYy FiE, A7V =7 b x DFOBET, @% x.name(arguments...) & LTHIHEINEBDTT, X
Yy Ri37 7 RAEROPTRKRE LTERSINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self CIZfAITIH?

self 13X Y v FOE—FIHICEENCOTONALRNICTEERT A, meth(self, a, b, ¢c) £ LTEHRXN
7oAV w RliE, ZFOEBRBREINTZTZFADA VAR YA x 2R LT x.meth(a, b, ¢) ¥ LTHUOIH IR
F9, MUOHXNZXY v Fid, meth(x, a, b, c) BIEINEHDLEZ FT,

BEXV Y FOEZRPHUHLICBEWT self’ ZBARLAITNEILRSBVDTIN? HBRL T I,
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264 HB3ATIOT VD BRSNS AREDY T IVSADAI VARV ATHBh%
HANRBICIRES LETH?

vl b4 VB isinstance(obj, cls) ZffoTL7Z&E W, 77 ADX T NV% 5 2T isinstance(obj,
(classl, class2, ...)) DLIRXTHNX, H2A 7227 "DPMEEOBD I FADF TS 27 N TH 3D
RSN ET L, isinstance(obj, str) % isinstance(obj, (int, float, complex)) DX S5ITF
UE, Python DLV M VBIOA T 27 N THED0DTARLNET,

i | isinstance ) & abstract base class (MIRFEIKRZ 7 R) o DFIEMED F = v 7 LET, 207D,
B (register) N7 J ADERE /AN ZNZHA L TWIRTD True ZIRLET, [HEDA v A&
A BTANTREEIE 77 AD MRO ZHFHNET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register (P)

>>> ¢ = CO)

>>> 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

B, KEmo7a S5 AT, isinstance() 21 —H —EFRD 7 7 RIMEHFHINEITIEDH D £E A,
7S A% BN THIET 2L 22, #@YIRA TV 27 MEMRA XA VK, RHEORLZEEE D ST 2575
ADAYy FEERTI2DDTHoT, A7V MDIFRAEFRNTZD I FRARIGLTEI %2 T5D
DTEDHD ERA, BlZIE, 22T 28D/ LT:

def search(obj):
if isinstance(obj, Mailbox) :
# code to search a mailboz
elif isinstance(obj, Document):
# code to search a document
elif ...
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IbhXwry o —FiE, search() XYY REITRTDOIZ FRAWRZERLT. Fhe B0 T2 TF:

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZFELIIFTIN?

Zi# (delegation) &, A7 =7 MEAIDT 7=y 7 (FTHFA UV RX =V e HIN D) O—DTF, 7
Szl b xBBHoOT, ZDAY Y FDIBER—DODIRZFVWELEZZVWELEL XD, FTILWI T ARME
U, BZ7WXY Y RETEZHLLERLEL, MOTRTDOXY v FE2 x ONMIETEXY v FICRET 2
LW I RAZENE T,

Python 7027 J <IIffiBICHREERETEE T, HlRIE UTDIZ IR 77400 K5 IKRZHF VD
LINRNTDOYFERLFIIEMRMT R I REFELFT:

class UpperQOut:

def __init__(self, outfile):
self._outfile = outfile

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

def __getattr__(self, name):
return getattr(self._outfile, name)

Z 2T UpperOut 7 7 Al write() XY v FEERLLB LT, 5I8DCFHN % KCTFATEWL Th & Baf
v 7% self. outfile.write() XV v FEMUHTISICLET, ZOMINTOXY v FIZEMEL K2
self. outfile A 7Yz MIBHEINET, ZOFHEIX __getattr__() XY v FEBELTRINET,
EHEOHIFEOFEMIE BFEY 77 LY R ZBRLTLEE W,

BB, ~RIICERBEI N v F-XROPBTT, BUEIRESINIFICEFHAL S NSRRI, 202
J AT __setattr__() XAV Y REERTILEND D, ZRIIEHOOFENBETT, __setattr__(O
DOEARNRFELZZIBBIZUTOI STk D £3:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () T self. _dict__ ZEHELTC, ERHEEZEZ T Z 2 vn—hLRKE
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ERET DX LARTHERD TEA,

26.6 EEIVSATERINIAV Y FZ, TEDISRZMELILRKEI SADSHUVHT
ICRRESLEITH?

FHAIABD super ) BB ZMH > T ZE W

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

Z DHITIE, super O WEFHENIZA Y A& VA (self OfH) Z HEFHIKI L. type(self).__mro__ T method
resolution order (MRO XY v NERIA) 22K L. Z LT MRO T Derived DX{TZIKEL £J: Base .

26.7 BEVSADRFZEZARPTVI—FZEICIFESLEITN?

BEZ 2% 4 )7 R (alias) KKALTEWTESH, ZOZA VT RAZHET 22000 d LAEEA,
Z5FTHUITA VT RACRAT MHEEZZEZ LRI THEAE T, BRAIC, ZOFRIMEHT 2K 7 228
MNRVT2 N &, FIZIEFZ 20 Y — R X > GERLVE EREIHERTT, fi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 BNBISRAT—RVHEHNLBISTAAY Y RFZEBICIZESLETH?

(C++ % Java OFEKT) YR T — X YR XY v FH Python THHR— SO TVET,

R 7 — R 2 E21E. BAIC Y Z RABHEZERL TSV, ZOBMEICH LWEZRAT 212 KA
T2%7 7 A% EWRT 2R0E DD £5:

class C:
count = O # number of times C.__init__ called

def __init__(self):
C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 2B CIRVWEBZNRAERER LD F AL o TEH—N=F 4 REHRWVIRED,
c.count b isinstance(c, C) THEZITNTD c IMNFT 2 C.count S F3,
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FE: C DAYy FNTIE. self.count = 42 D X5 HfRAIX self HEDOFHEIZ "count” &\ 5 LHIDHT
L THBRRWA VAR REEDET, 77 RAOENLRT —XOHEKEIZIE, XYy RNTH 2 0E0ITH

PHET, WOb T I RAERELRITINUIRD THRA:

[C.count = 314

XY ROMEZ %9

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

# No 'self' parameter!

LL, BIX Yy ROWREEZ S o L HELGIEE, BICED 2L L~LBRES 22 TF

def getcount():

return C.count

EVa—ABHEDE—ODI FAEERTH IS (BBVIEY 5 AMME MBS ¥ 3 X512) a— F

P ENT VDR S, THTRERS T HATEET,

2.6.9 Python TOAYX 598 (XYY R) EF—N—O—RTBIIEES LEEBWL

TEH?

COEMDOEZIZTRTDOAY Yy RIZOWTEZDZETTH, ZOBEMIEZZEWZW0WLLTORED SCRD & H

TEE97,

CH++ TiE. TOEDICETET

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

Python Tl&, =2DaYRAMF 7 XTT 74N rO5IEEML > TITRNTOEEIIMIGT % X 5 1IcEFE»IRITN

B D A HIZE:

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

else:

print("Argument is", i)

INTREBICHFEMEZEZFEAD, EHLZT2ITENTT,

REIVPEZN258D Y R b ik dicid, Flzi
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def __init__(self, *args):

INEFRUERDIRIRTOXY v NEETHERZ T,

2.6.10 __spam ZfEH S5 £ L7=5 _SomeClassName__spam "5 I 5—HTE L7

FPEICT Y B—=R2 a7 PO EBAE, 7 I7ADTTAN= N RERE, " w7 v v Hl
PORMBOVWHIETERLE T, __span D LI REHX (LB E. REIZHLH-oTH—D2DT7 ¥
R—=2aA7HH %) DFTRTO#ANTFIE, classname HFEIAD T ¥ X —2a7 2T XNTHIFRLZZBED 7 5 R
e X, _classname__spam D X S F ETEMBEI ONFE T,

CHNETIAR—PINTHBIZILZHRITETIDOTREDINELA, TNTHHAHLDO - 7 class-
name  spam” BYWICEE 7 7 ATEEFT L, T79A4R—-MREBEI AT =27 bD __dict__ 25
HZFEF, 2D Python 707 I<EbIbETI7AR- N RERLEFBES b R EEZ T A,

2.6.11 I3 RIZ __del__ AV Yy FZERELTVWBDTID, 772V hZHIBRLTcL
SICHIENFE A

WL ODDRBENEDIH D £ 3

del XTI LD _del () ZFEUHETEIEBED FVA - ZHEEMICAH TS 27 VOBBH Y 2R
BFHDT, AUV IHBRERICKRoEZIZ __del () PFFUOHEINET,

T REEDERY V7 (FOENENIEOSRER/HE, FOETNENRFDOVRA M eFov ) —RY) &
UG, TOSRAT Y MIIRLT 0 IZIER D EFRA, Kk, Python 32D X 5%% A IV EBETE7
NIV ZLZFITLETH, 7T —XEEANDSBERPBRL B oTHLLIDOIR=I AL I ZANETEINLETH
K EPREEBH2 205 LAKRVDT, __del__O) XYV vy REFHERTHTERVE AL I V7 THUHX
Na2rdLhEEA, ZUIMEZEBELIS E T2 ZICRAMETT, SHIREVWIZIIR, A 7927 b0
_del__ O XYy FPETINBIEFIIEETT, gc.collect) #REL TINEEZRH T2 TEE
T, ATV 27 bR LUTEINENZ N & S BARKIFIRIGED HDFET .

TERSIRaL 7 2B H B LIENVZ, 7Y 27 MZ close() XYV v REIRMICER L, H0ikboZzbwn
DTHMUHEZ EIIXTE2DIEVNIETT, close() XYy FEMS Y, ¥ 74727 v EBRLT
WEREHEEIDBRITE T, __del__ O ZEHEMIHIRNTLAEZ W — __del__( & close() ZIFUHT
TL &I L. close() BHERULATY =227 ML TEBEIFZNTH VNI EDMRIESNATVSETL & 9,

BRSBTS B D /KR, weakref Y 2 —AEMHoT, BHAY Y FERPT L RAA TV b2
TRFZETT, BIRIEY Y — ML, Bl (BEAS ) MBCHEBREES~ETT,

BRIZ, __del__ (O XV v FFINERESIBLGE. BEDX v -0 sys.stderr KEXZENE T,
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2.6.12 EX5NTVFRADINTDA VARV ADI AR ZRBRICIFESLETH?

Python 137 7 2 (RENL M VB DFRTDA VARV A% EDERA, VIRADAVA T 7 RITE
NENDA VARV ZANDFEBROV A M 2ELE LI TIRTDA VARV AR EHLELNET,

2.6.13 Bt id) DBRIE—BTHVELIICRZZDTIH?

MARAABD idO) 1E. A7V 27 PPEFLTORHE—EBERZIEPRAIN TV R EBELZRL £3,
CPython Tld, ZHUIA TP 27 FDAEYV 7 FLRAKDT, 7V 227 X EY DSHIBRIAKIC,
RIZHULERENZA TV 27 PEAEYDRICHANICA TV HEBEZHREINTVE 22, LIELITES
£35, ZOHKERDOFITRLEL & 5:

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

2 ODFCEZHD id & id() DFETDORN/ESLNTT S S FHIRSN R 2B A 70227 itk s
DTY, id ZIRTZNWA T =2 7 PBRERAEZTE I 2RAL WD, T 7Y =7 PADHIOZRZ/F -
TLZE:

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

2.6.14 LD is EEFTOR—METI MENTTH?

is HETREA 727 FOR—MHE2T7AMLET, 7AF a is bk id(a) == id(b) X FIFETI,

Fl—T 2 ORDEELFFHIZ. A7 227 VEEBIENEHGLR—THD., a is a THEIZ True IR
WS ZETT, F—M7r2 MIBEE., FMETA LD EETT, /20 FMETZ B2 RD, FH—
M7 2 MIEMBE True £7213 “False® 2R3 Z e MRIEINTVWE T,

72U, B—M7 X 25t 7 A rORHETE 201 7Y =2 FORI—MMIRIES LTV E5E
& T, — IS, A—MBREES N RIIE 3 2D D 3

D) RAFFHLWARITZED T2, A 79227 b IDIZZEZEH A, new = old fRADIL, new is old B
RREENE T,

D) AT VSRERNT 2307 FICA T N EANRTH, A7V VIDWEBEDLDY FH A, s[0]
= x VA MRADHK, s[0] is x DMEAEEN T T,

3) AT T MM IR, FREEDF T2 DA YRR RZLIDEIFETEL I :
BEBRLZEd, a =0None ¥ b = None fRADHK, a is b PMELEXNE T, None DY+ rD=DHTT,
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Z L OO TIE, F—1E7 X MIBEWHTRL, FMET A b eB#oLET, Fic, 7o THhs
ZEPREEENTVARWY int R str BREDERE T = v 7T 27DICA—MET A M Z2HHLRNTEE W,

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

>>> ¢ = b + 500
>>> a is c¢

False

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

>>> c¢c = b + 'thon'
>>> a is ¢

False

FIBEIC, T2 —ZTARayFFOHFLWVA VAR AEFE—TEHH TLA:

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

False

B4 771V 0a—Niid, FA—MET7ZXA M 2ELIES DD fRIVE X —VDH D %5

1) PEP 8 THRRIN B X512, F—HF X MZ None DF = v ZDRWHETT, 2— FOHFTEG ikE
DEIICFHDET L. false LFHiZ N2 EBMEEZED 5 2047027+t ORREZETE T,

2) None AR ANETD 2355, EMINgBEREIZayynwh 3, 20 X5 RIRETE. o
FITP 27 P RBIENE BRI NSZS VAN VOBEEF T 27 P EERE T, IR T
dict.pop() D LI IHIRZFES AV v FEFEET 2 HETT:

_sentinel = object()

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

return default

3) ar T FOEETIR. FMETANEZR-METAITHEBELEZVWEWITRWEEND D 3, 213,
float('NaN') O XS LREFTEHB L EMTHRVWA T 27 Mk oTa— FRELT 3D THTE,

Bl Z1E. Z4UX collections.abc.Sequence.__contains__(): DEETT:

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

return False

2.6.15 £3TNEHTI5REA T2—2TUBA YRRV RIS Wi T — 2 % 5
TEEIN?

A32—2 7NV 72 52T 556, __init__() TRE%RL _new__(O XV v FZH#ALET, #i#H

BA VAR ZADEREIN B ICEIL D, 1 32a—RTNVBA VARV ADT —RE2EZAITIETE
%9,

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

from datetime import date

class FirstOfMonthDate(date) :
"Always choose the first day of the month"
def __new__(cls, year, month, day):

return super().__new__(cls, year, month, 1)

class NamedInt(int):
"Allow text names for some numbers"
xlat = {'zero': 0, 'one': 1, 'ten': 10}
def __new__(cls, value):

value = cls.xlat.get(value, value)

return super().__new__(cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def __new__(cls, s):
s = s.lower() .replace(' ', '-')
s = ''.join([c for ¢ in s if c.isalnum() or c == '-'])

return super().__new__(cls, s)

7523 ZDXSHRF T

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 XV Yy FHUHLZFvYv>a2T3ICE ES5LEE5VLWWVWTID?

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

cached_property 7 7R —F, IOV AY v FTOAEZET, ZHUIA VARV ANOZRZE
DEHA, FrvdadNieX Yy FOMRE, A VARV APEZTOWIHZIRFEESE T,

FlRE A YREZVAPEODNLRL BoTHE, FrvdadhiX Yy FORRS TSR EhL LT
T REld, A VARV ADEES &, WOOLNIAY v FORRBEITLES T TY, ZASIEERERE
WA BNDDHD £7,

Iru_cache 7 70 —F1%, hashable 72518 F> XY v N TE % % ¥, weak references %% 3720 DFRFHI72
BADBRVIRD, £ VAR ZANDOBBEEED 3,

least recently used 743V X4 (GRIE : LRU ERIfEbNzd 02K T) OFRIE. Fx v a5 EX
N7z mazsize THIRZNZ Z 2 TF, Rk, Fr v >arsfiRUNTEVHIWEZ 22 ) 73035 E T,
A VAR ADEERITH L TT,

COBNIBRET 7=y 7 2R L E T

class Weather:

"Lookup weather information on a government website"

def __init__(self, station_id):
self._station_id = station_id

# The _station_id is private and tmmutable

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

@cached_property
def location(self):
"Return the longitude/latitude coordinates of the station"

# Result only depends on the station_<d

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

# Depends on the station_id, date, and units.

L oBITE, station id BHEICEDSRWI L EFHEL LTVWE T, BH#T 24 Y XX Y XOBENRETD
588, cached_property 7 70 —FIXEHOEBERHTE R WD, BEEL R RD 3,

station_id DRI EDFEIT Iru_cache 7 7R —F ZHEREI B 2121, 79 AT __eq__() & __hash__() X
Vo REERTIVLELDDET, UKD, Fy v 2 3B#ET2EBEOEH2MHTE £

class Weather:
"Example with a mutable station identifier"
(RDR=V ki)
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(FiDR— 25 D %)

def __init__(self, station_id):

self.station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

def __eq__(self, other):
return self.station_id == other.station_id

def __hash__(self):

return hash(self.station_id)

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

# Depends on the station_id, date, and untts.

2.7 E>a—-I
2.7.1 .pyc 771NN ZEBICIFES LEFTH?

BT 2= DD TA Y AR—F SN & (AL FHEDaAY I LS T 7 AADPMELR TR S,
VAT 7 ANPERIN L EZ) . ar I LrENa—FRAoTWd .pyc 77 AAD, .py 774V
DHZ2T4LZ7 VDY TT 4L 2 Y __pycache__ IHMERENE T, .pyc 774 VD 7 7 A VF#AE. .py
7 7 AVDHFITHED ., .pyc THDLY, NI D7 7 4 L EE- 7z python N4 F VITHKIEL 72X
FHNCHD £, (FME PEP 3147 22 L T ZXW, )

.pyc PESNRVEHD 1 Dk, V—RI77A4LWBH27T 4127 ) OMROME, DFD __pycache__
Y774 L7 PUDBERROEETT, 2, FIXE Y2 IV —N—TT R EfToTWVWBL2EDLS
2, FAREDOZ—F L FETEDO—DPIRIGEIC. BZHEE T,

PYTHONDONTWRITEBYTECODE BRRZMN Ly b INABRWRD, €Y 2 —1% 4 ¥ R— b+ LTWT, Python I
__pycache__ 774 L7 bUEMED, Z2WCa VALV INLEY a—ADET 200 (MR, 74 22
DZEZEAR—A, KRE) BdDELEIF. pyc 7 7 AVIZEBINIESNE T,

LMD 2 ) 7 % Python THITF2DIEA v A b ¥ I3ARSNF. pyc RIS NE®A, HIZIE,
BEMDED 22— foo.py DAIDET 2 —b xyz.py A Y ER—=—FLTVWEHE, (zlavr Rz LT
python foo.py EFIHIAAT) foo 2FEITT R L. xyz 34 Y R—- b ENZDT xyz O .pyc FIERI N F
TH, foo.py &4 ¥ R— M ENZDIFTEZVDT foo D .pyc BEESLNER A,

foo @ .pyc 77 ANEIERT S - DFED. A VK= FEATVWRVWES 2—1D .pyc 7 7 4 VEIERT
% - DENDLEE. py_compile EY 2 —)L ¥ compileall £V 2 — )L EHXIXATHETT,

py_compile E¥ 2 — V3 FETHEEDES 2 —NZ2 AV RAALTEET, RDHFD—DF, TDEI2—)L
D compile() B A VX507 4 TWHFETTHZ L TT:
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>>> import py_compile
>>> py_compile.compile('foo.py')

ZDXKDIFETT DL, foo.py ERIUHFID __pycache__ 774 L2 FUIZ .pyc PEZHINET (H
N7 7 ANVDNBIZ, AT a5l cfile TEEX T2 TEET),

compileall €Y 2 — L ZEXIXHEC —DOREHBDT 4 L7 PVDITRTDT 7 A VE2aAVNRANVTEX
T, Yz 7ay T 5 compileall.py REBEIL T, AV A LLZWT 7 A LEELT ALY MY DS
AERFELTL &

{python -m compileall . }

272 HEDED 2—IILBZHBICIZESLETH?

EV 2 —L3HTID o TEEINZT7 T —NILER  name ZMEIT I L THHOARIZRETE LT,
ZOfED '__main__' THILE, ZOTBTILEFRAIZV TP LTHEITENTVET, {1 VR-r&h
52X THDODNEZREDEY 2 —MFATY FIA VA VR =T 2 —RAPHLT R FBRFELTVT,
_name__ 2*F =z v 7L THHZDaA—FREFEFEITLET:

def main():

print ('Running test...')

[

if __name_ __main__"':

main()

273 HEICAVER—FLBSED2a—ILEZEBICIZES LEESVWWTID?

UTOEY 2—W2do/ LEL & S:

foo.py:
from bar import bar_var
foo_var = 1

bar.py:

‘from foo import foo_var

bar_var = 2

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

o foo AV RNANINEfTEIRD D
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e foo M bar A VY AR—b+TF 3

o bar DZED T — "NADPEREINS

o bar 2’ U RANINFEFTRIED B

e bar % foo A Y KR—FF 3 (FTTIZ foo LVIHAFDEY 2 —LBH S DT no-op L4 5)

o A YKR—=IPRAI=XALIE foo DT —N)Lp5 foo_var %A T, bar.foo_var = foo.foo_var
ICREL LS LET,

ZORBDEMIZEH L £9, Python A% foo ZMLKEDL - TWARL T, foo DZBE—=NLRT YV ELD
HEIELETTIL,

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

ZOMEIIE (D7 d) Z0DMIELRDH D 5,

Guido van Rossum (% from <module> import ... 2L bR VT, TRNTOa— FEEAKOFICAN
5IEEEDTOET, Zu—rVERE 7 5 2EROMPHLIZERE L 4 Y BBOATITON 2 RET
T, INTA YR=—FPENEZITRTDEY 2 — /L& <module>.<name> ¥ L THEXNBZ Z Ik T,

Jim Roskind & ZNZNDEY 2 — LI LT TOIEICHED 2 Z e #REBELTVWET:
o TIVRAR—F (A VR-PENLEES FAZHEL LT a—oL, B 79I X)
« import X
o 77T 477a—F (A yR=FINEZ Lo THHHLE N Z 70— L2 &),

A VR— FBFWRIGFICENS Z 25 Van Rossum X DHERZ ZFHEEIFATREADL. THIEERD
T3,

Matthias Urlichs 138—I1CHIEA O R— bR ELR WIS ICa— F2ERLEBT e 2#RELTCVWE T,

NS DIRRFIIZNZNMLEIELZ B TEET,

2.7.4 __import__('x.y.2’) I& <module 'x’> ZRL FZITH. z Z2R1B3DHICIFLESL
FIH?

importlib IZ import_module() ¥\ S ERILEEDHZ2DT. KOO ICZEHLZMHHAT 2 I ZMaTL T
{TZEW,

[z = importlib.import_module('x.y.z')
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275 A VR—FENED 2 - ZRELTHSBAVR—FLELEA EEHTENZX
Tho BETTH?

e —HM EoBE B2 5, Python 3EY 2 —AHERINIA Y KR— FSNERICOAES 2=V T 7 4 V%
HAIAALET, I LRVE, 72 EADEI 2 —IILTTETWVWT, ZNFNDRREICEARES 2 —L%E A
A—PFLTWR X570 5 LTIE, ZORAEY 2 — VO L BEFAEDIBEINZ Z 22D £T,
EHEHINEZEY 2 - VOBIHAZRHIT 21213, 25 LTLZE W

import importlib
import modname

importlib.reload(modname)

FE:ZOFER 100% K2 IBZERAEEA, DD

[from modname import some_objects }

DEIBRXEBELEIS 2 —VE, A VR—FEINEA T2 FPOFOANA—Y g U 2FWVRITET, ZOFE
Va— NI IRERNEETNTVWEDL, TET BV IR VARV RAEFH LWI S RAEFEE[I X127 v
TF—F INFLA, CRICEoTUTOFELEFEVSERINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEOAREF, 7I7RATP 27 VO " EHEME” 2EIFT 22 THL2IZRD ET:

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

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

3.1 Python BRBEXDIIL—TICA VT R EZESIDTITH?

Guido van Rossum DEL 2 2 ZAICEIIX, 4 VT M ks 7 —A3IERIC= LAY R T, HED
Python 70277 22 KRWVIZHART LET, LIS THRIREEALD NI ZOEHESICAS L5112k
h%E9d,

BGR /& T OFFIMD 72 VDT, MR R & AN OFE ORI 7V — L OBROBE NI Z D 2 F¥ A K
. Coynroxidzosska—RRICHIDLET:

if (x <= y)

ZRADED L &, x++ fTOADFETEINET, LBELAVYTUYMTEoT, ZLOABFOZ®#EZTL
FTUET, RBEELC OS5V TER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERTZ LB D 27,

Python Ef4a/# T DML VDT, a—F 4 Y T AXA LDFWVITRDEFESNEEA, C FFHTRET
FEMDBEZTIZOWTI R ERAEN DD 5, FEDAXA N 2o Ta— FemAaEET 5DIEN
b, FDRARZANTA—FEHRARD (H2VEEILEITESNLD) T2 X, Mk DEICk
DFELDHBHZ LT,

2 DA—=F 4 Y7 AKX A NWZ begin/end DFFINZ ENZN—ITEHFVET, ZhTIE vl 7 23R
RoTHHEHZREL, 077 20R@ULHAESRD T, —2OBEE—Em (21X 20 225 30 1T) 1T
0 2 DOHHIETE, 20 7D Python 1% 20 7D C kD biI20IZ L DIEENTEZE T, 4 begin/end
DML NP LT TEDH D FVA - EEVFNERIEREH L NAVRT =S ZOHHATT - 25, 4~
7Y MDD SRR ITRITIL o TV E T,
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3.2 GEEMGEIEENFULRERICEZDTIN?

ROEMZEBIL TR E W,

3.3 GEFEIERBOHABRICARICFERBATITH?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

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

CPython 1281} 3% float BIIFLIEIC C FFED double A \NWE T, float A7 = 7 M DEIXEEREE
(HAYHYI21E 53 bit) @ 2 #EFEI MR L LTS 4L, Python 37 Bty 3D = F D 2 7HFEEL T
W3 C FEBLOBHEEZHEVES, 2% 0. FEVMUEBUCE L T Python 1& C F3E Java DX 5REZ< D
—fRINBEFRERL XS IR BNE T,

10 R CHBICE T 22 K OB, 2 EFH/NMURBTIRIEMICRT Z BN TEERA, HIRIZZS5 T2 L:

[>>>x= 1.2 }

X RSN 10 E-O 1.2 0 (L THHVWHIED) ERETH > T, MR 1.2 TEH D E¥A, —
BT YV 2 — X —Cld, ERICHRME NS

[1.0011001100110011001100110011001100110011001100110011 (binary) }

T, IEMEICIERDETT:

[1.1999999999999999555910790149937383830547332763671875 (decimal) }

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

#F# L <1&, Python ¥ 2— VY 71® floating point arithmetic DEEZ SR L TL X W,

3.4 %t Python OXFHEA I 2a—RXTINBDOTIH?

ZRIIFW O DRHEDLDH Y £T,

—DRFNRT =V ATT, XFHNNBA I 2a—R TN e, ERRICHEBEZE D YU TR TELZDT, &
R BHIIEEEINT, BHINEVTA, THEETLE VAN 2XBIT2EBEO—D2THH D 7,

R IX. Python OXFINIBMERUL bW " AR RdDEEZHNEZETT, 8 LWLWHEHZEMD
AT Z B FEDEN K 51T, XFF Veight” ZMMOMPICEZ 2 FRIHENDTT,
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3.5 BEXV Y FOERCPHFVHLICEWT 'self’ ZEARLAITNIEES
BLWDTIH?

D747 71E Modula-3 226HD A6 L, ZHUIM A ZHED2 S & THHEMLZEFERAET,

F3. B—AALEHTIERL, AV v FRA Y RAZ VY RAERZR > T0E Z e K DA D £3, self.x
% self.meth() EHFEVWTHIE, ZDIIFRADEBREWATVRLATH, TN YRRV RALERHRAY v
FTH2ZLIEALLTT, C++ TlE (FR—NABRE R o7z D, HHICARSIRDLRS) a—D
NEBEEPRNZ PO HEBEEDNPETL XS, - LA L Python IZ&n — W LVEHES N VDT, 7
FAEREZTARNTHEDPDRL TERD EFEA, C++  Java DIA—T 4 Y TRARX Y X —=FIZ, f VARV A
B m_ FEFE DT DD HZDT, ZOHRMERZZASDEEICBVTHEHATT,

T, FED I I ADSH XY v REB/RINICSIRE TN L L2 WIS, Rl nE 2D
F3, C++ TR IREZFRTA—N=F 4 FSNLEEIFAPOAY vy RS20, HEFZMH
LG D £8 A, - Python Tld. baseclass.methodname(self, <argument list>) X EITF T,
ZAUIFHC, __dnit__ () XYV v RIZERITT L, IREZFZRADXY v RH, #HET Z 212H 3R CHHTO X
Yy RRIGRT 27012, FEKZ 7 ADAY v F2E 510 L THUH L2 WRHZ T3,

RIRIZ, 4 VARV AERICNT 5. RADOHEXOMEZ R TE %9, Python v — A ZEIX, D
HC (global BHRIICEZ EN 2 Z 22 ) HPRATINLLER (L ERENTVES ) TS, RDT, »
ZRADERT 200, @—INVEBANTIERLA VAR AERANDORATHE . 4 X2 T VY ZHHETS
BFEPETT, ZLTENIEXE RB72FTHH 250 FEH) BhDTT, C++ TEZOX%
BHERIITWE T2, Python TIFESVPRWVWDT, ZOHFETLLRAITERD -5 ETT, self.var
PIHRTIULD FLMRTEE T, FHRIIC, A VAR AERZMFS DICD self.var EFEL RTINS 1
VWOT, XYy FOHOD self BNTOWIROWAFINDBIIE, 204 YA ZADT 4 L7 Y EZRERT 5 %
THRL—ANVER D2 £F, HOFWSZ2TIUX, B —INVERE A Y AR ZAERE—DODRIZ S
HETZERNCAEE L. Python 1285 5 DAHTZEMZES D ERLEA B TR SRVDTT,

3.6 XPFTHRADNTELRVDEBETID?

Python 3.8 DI 6 T& % k!

A VFHET = 2o RARZ, KOPTEBAAL £

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

EDFHLIE PEP 572 22 LTL1Z& W0,

3.5. BEXVY FOEREBPHFUHLICEWT 'self’ ZBHRLABITNIRSBVDTIH? 51
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3.7 Python ICXY v RZESHEE (list.index() ¥F) L BEEZF S HKEE

(len(list) ¥F) NH2DIELETITH?

Guido WbH K

(a) O DHEFE T, WEFZEEN LD HMICHAR T WAL TY, HHEE (Z L TEPE!)
W EBHBZEACBWTRWELSH D, £ 2 TEHEICHT 2 8EEORE ZHEMNTIT 2 X
DRELIENH ENE T, xM(ath) & xfa + XD WKHZMAZ2EZ I L. ZThEFUL I L 2t
V7 MERDEETITOED LS ZHBL TATL S W,

(b) len(x) £\ 52— FEFHALR. MZZAHASORSEMS TW0ERLMZ LA TEE
T, THAUIRMZ 2 DDEEZHSLETVET, —DIEMRIBHTHS 2. ZLTHRIIME 2D
YTFTHBHIELTT, MLT, xlen() ZHICLGE. FIZORET xS0 YT FTH
D, ZNDREED len() ZFoT0WE 7 7 ARMEAL T0ED, A VY R—T 2 —REFELTVWE L
ZHI> TV BHEHNH D 3, mapping ZEEL TWRWT T A get() R keys() XV v FEF-T
W7z b, file TRWADDS write() X Y v FZHio TWwd X 5 RIELLIERHT R0 £5,

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

3.8 join() BUX FRZTIDRY v RTRBIXFFIDRAY v REDIE

BETEH?

XEFNE Python 1.6 2 S MHOEHERNC KR E {ADOE F LTz, ZRLENIHEIC string £ 2 — LV OREEEfF -
TTETWEIL LAIFEOBEREFOX Y v RBZORHIBMENE L2, ZOHLWVAY v FOZ AL
ZIFANSNFE LD, —HDOTu Il kB2 I T0WAR e EON2 DN T:

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

FRIZZO57D T

[“1, 2, 4, 8, 16"

ZOHENHIIEZoDERBH D TF,

—oHE, TXFHIY 7 I (XFHER) DAY v KRMESORMTES) L0553 Rb0TT, iz
5 hbHALERAD, LFHNY 7 5 UGS 3 EE S NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFENB RS, VT IR RN E 5 10T 2 RENRHEIEEVTL £ 5.,

TOHORMEENZ, BN TRAMEER, ER2FIIER L L DITHEIEL LS. ¥—F Y RIZHL
TWVWRDE] EWVWIHDTT, WERDLS, ZI3TERVDTT, W OrDHHED S split() & XFHID
XYy ReLTBOWEAPEZPIHETT, ChER2e02DTVTL D

[”1, 2, 4, 8, 16".split(", ")

1

CHUICFHN T I T B, Grohizte L —& ((7ld. 77 40 b TR EREDOZEHAX T DER) T
XY 5 N7 0 X7 A 2 iRE L WS ERTS,
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join() &, L —XXFINS, XFHDY—r 2% 4T L —FLTHDESBEROMICHS ZMAT
BEICHERLTWVWADT, XFHDAY Yy FTF, ZDOAV v Fid. HEARZERINEH LW S %28
O, =T Y ADRAEHEZTVHIRIEIEICHHEZ T, A ML MEHNCH RO XY v R23H D
i‘j—o

3.9 FIRAIENS SVEVDTID?

try/except 7 B v Z ZFFISAEL S 2T IR SRR TS, ERICHS e T 2 D3T3,
Python 2.0 X DATON—= a3 ¥ Tlk, ZDA T4 F L% OB—FTL =:

try:
value = mydict [key]

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

I, BHENIFZLALYDEERRF—2FHoTWR e THTEZ2LXICOABERKERLES, 25 TRITN
. ZoEScEETT

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

value = mydict[key] = getvalue(key)

Z DR LS E T value = dict.setdefault(key, getvalue(key)) dffix £ 3. Z hi
getvalue () MEUH LT ZMRGEICED £3, RERLZADNETOHEFICGFHEZNZ 025 TT,

3.10 Python [Z switch ¥ case XD G L\DIXBRETIH ?

—iiiz, Sk switch XE. APFREDEELIXMEOEELFO L 2, 120a—-Fruav 7 x2%E
fTL %9, Python 3.10 DI TIX, V7 I M ESLLRIZEMANOEL %, match ... case X THIZ~y FX
BRZZeMPTEFET, EDHVFRE—EHD if. .. elif... elif... else TI,

FEHICR Z LR DER D 53ER L &, HZFCH T REBISHIGO T 28 E 2 Fh 3, HlZE:

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

func = functions[value]
func ()

FTI27 bDRY Y REFFFHTIZE, 3 5ICHMIC getattr ) HAAABBTREDHIIORX Y v %
MBTEET:
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class MyVisitor:
def visit_a(self):

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

Ay FOHANT I DOHID visit_ DX S REHEF 25 Z L 2B ET, T LD REFEFHFEI LWL, [FH
TERVWY —ZANSHENEZ 6N ZL, A7V 27 FOEEDXY v FE2MNUPHTHE R SN 5 AN
HHET,

C @ switch-case-default D k574, 74— ILANL—DH % switch ZEAHTZ 2 HTEXF T, Z30IK
LW IR EEDDIRVTL & 9,

3.11 OS HEDAL Y FRRICKSTICAI R TVRTALYyRZI=Za
L—bh932R3TERVDTIN?

B ERRIEIZ, A YR TYRIE Python DRAR Y 7 7L —LZ2i2h b —2D C DRy 7
L—24% push LET, FEIZ, IEEDIFEAY T VX LR E ZIZ Python 12— Ny 752 Z0HhE
o XoT, EEBRAL Y REEIZIZC DALy FHR— FBRETT,

B 2: I Z 21T, Stackless Python 23 D £3, ZHRERICHTIA Y ENA VX =TYET, CD
A&y 7 %ML TVWE T,

3.12 BESLAXRBI N ZEC D TERLVDTIH?

Python ® 7 AXABXEEL Z B TERVDIE, Python OSIENBIBMHADSKOFIZA R M Ihi= %
WH ZEMNTERVRPSTT, Lo L. Python Tk, ZAIEXNZMEETIEIH D EVA, HOFFEDT LK
ICHEREDSEME LTV S D LIEW, Python @7 AXIEHKL %, BIEERT 2 ODMHE T E 255 D72HD
I 2 FLEICR E IR VDTS,

XU EEIC Python OB — A 72227 F T, u—A L Ra—FHNTESTEET, o T. B—HILTER
ENTBBTIERL T X2 H SR RIE. BBOARTZE Z 2 RERBNZ 2T - L2l (F4KXK
PEANT AT 227 P EFACHED) A 7Y =7 PBIRASINZEEE0u -V EHTT !
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3.13 Python |3 C X EDMDEFEDXLSICHEMEBICINIILTER
gh?

Cython & 7> a D7/ 57— a U ED Python DEIENR%E CIEERAZEHLL £3, Nuitka I& Python
% CH4 a— FAZIRT B2 RREY R Python 2 > -84 5T, 5427 Python SE2 ¥ R—+ 3232 2HW
ELTVWEY,

3.14 Python IXEVZEDLSICEETZDTIH?

Python @ X £V EEOFMIFEE KD 3, Python DIE#ED C & CPython ESRAIT Y 2o
T 7O7RRATERVA TV 27 V2B LET, ERMDA =X %2 fio TR A 7V 28DFET, Th
FH A ABE T AT XL EREHINCET L, 77 ATERWT A ZALEEL, BEAEhIATI 2
FEHIBRLE T, gc BV 2a— L OEKT, AIRN—valLryaryE2F 7L, Ty ZHEFHEAREL, av 2 &
DRIRRBEETEET,

727U, MFEE (HIZE Jython X PyPy) 3K (full-blown) ZAR—IaL 27 XD X5 3HDX 7 =
ALKIFET20d LLERA, HR/D Python a— RBSWA 7 > F DEEDIRZ BOICKIFT 2855,
CDEWYIY A EOREE G ZEITTL £ 5,

Python OFEHIC L 5 Tid. LITD (CPython Tidili5) a— FIZEZHL. 77 AT 4 A7V TR BN
RgTL&I:

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

C

EI¥, CPython OZEA T P FRAMN I 7 RZDAF—2%2F X £ NOHFHLWRAZTLIZT 7 A VIZEHL
LNET, LL. BHNZ GC 258, ThoD 77 ANF 727 WHEINEH (TEHEHNS) £T
WKARER, BEICXoTIEEW, BENEL b 9,

Python DFEEIKS FTICEHC a— FEEIZE. 7 7 A VERRINICEHL %5, with XE@# - TL W,
INTXEVEHORF—LICBFRREIE T

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

3.13. Python i3 C X Z DD

O
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3.15 CPython FBEEHNBEAR—AL I3 AF—LZFEDLEV
DTEH?

TP 2L C OEENZSEETII B VO THE—X T TIEH D 8 A, (A1 Boehm GC 54 75 Vg
BNEF, LHL, SRR 7EY 7Y a— FREgh. BLALD H&AT 5y b7+ —2ELTw
FIHLTTRDD FA, T/, ELA BB TTH, R2CHBBNTIH D 8 A, Python &G
BBITIER Y FABETT, )

EHiE GC X Python 237 7V 7 —> a VITHAAEN S L ZICHRBERDET, X2 F7a Y
@ Python THEIK R D Tid, D malloc() & free() % GC 74 77 U HREEINZ D DICEEHZ
THHED D FHAD, Python ZHREL=7 7V r— a »id Python D3O TRV MBO F W2
B rTr0b LNERA, HEDLSI1CT S Z T, CPython i¥ malloc() ¥ free() DHEUNICHEIEXN
TWBRDEARDDIZHBIIGZELNET,

3.16 %t CPython D TEIZTRTOXEUANBRINZDIFTIREL
DTHH?

Python €Y 2 =D 27— rURAHIZER» H 2RI 24 7Y = 7 M. Python O THRHIXE Y OF|
DU TEMRIND LIFRY ERA, 2L TERSHEPD 2 2RI DX T, BRTERVWC 7475
U (BIZIE, Purify O XS5y —AREVPBTEEDET) KXo THDUTONZWLLDDXEY S EE
NET, LaL, Python 3K THHCXEV 22V =07 v 532 2 ICE3EBNT, 2@ TOE—OF 7Y =
JIEWELIS>ELETD,

FHE|D Y THRIZ Python MFED D DZHIBRT 2 & 5128 HI L7z Zid, atexit €Y 2 — L2 {#H - THIBR
ZiEfl T 2 BB EFEITL TR E W,

317 BEE TNV R VWSO T—2BREEINTVSDTIH ?

VAP EETME, ZLOETETWETH, —RICEIAREWNCER 2 GETHELRES, X7 1E, Pascal
DLOA—F X Co BERX LRAKERD DEEZONE T, HPREL-THIRVWVHEET I T —XD/NE R
HEEHET, FA—F LTHEIRETS, Flz2E. THLMEEZ 2 2% 3 20802 Iy LCHYIcEE
i‘j—o

—J. VA ME, o D FFEOEINEVDDTY, ETRLMOAEROF 7Y 27 M 25, Zhbd
M—o—OHBEXNBMHEAIZH D T35, HlZIE, os.listdir(".") BFHL Y FFA4LZ MIARZHZ 774
NDLFHIRBOV A 2R L ET, ZOMNZHEET BT —KRIZ, 74127 FVIZ—2R=20j5|D
T77ANEMATHENERTA,

RINEA I 2a—RTNKRDT, —EXTIABEREINES, ZOXOEZDIFLWHEHICEZRI S EE
Ao VAMIEI2—ZXTNERDOT, VAFOEZRIZFWOTHZEETEE T, 4 I 2a— X IINVRERFINEE
DF—LLTHEZEZDT, VAT EZLZIAEIRF— LTHEZET,
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3.18 CPython TUX MIEDLSICEERENTWVWBDTIH?

CPython ® VY A MIEBICER T DE X DB T, Lisp XA NLOHEEY X FTIEH D EEA, TOEEZ
oA 7Y =7 bAOSBRO#ERE LA Z AL TWT, ZOEFINDKRA ¥ 2B X CEFIEIZY X DS
SHOMERICREIN TV E T,

ZHIZED, VRAMDAUF I r 2 ali] id. VAPDOREZIRA VF 7 ADHEICHEIELRW\Wa R b CTEE
TZ%9,

WEMNEMEZBFAIN S L & ZOBROEINIIRESHEESNT T, ERBMOBEDIEL DT +—
X R% BB, PLIREINTOVERT, BB REL L2 L& ROMEDPIFEFICRE X ZLEET
BREDIZNK DI, WL S DBEIMOHEEAEI D HTohxd,

3.19 CPython THEZEIRILEDELSICREESNTLEITH?

CPython OFFERFIKEXEZEHTELZ N Ny a7 — 7N LTEEINTVWET, B REERT, ZLAY
DEMFETT (BT BNIBHETH 2) RO T7 + —< Y ADRVTT L, EEDHHMTT,

HEZ, HFFCRESNMLTVWRZEAZNDOF —ITHIET 2 vy 23— F% hash() e+ VEETHET
B THEELET, 2Oy 23— FEF—R70 AT DY —RIZE-oTRELSEMLET, Hlx
3. 'Python' ® v ¥ 2{HiE -539294296 TI A, Y'v FAI—DiE 5 2T DTS 'python' DNy > a
fEIX 1142331976 T, ZLTI DNy ¥ aa— P& [HEXRFES N2 NERELYI TONMEZFHHE T 272912
HEbhET, RELTVEF—DNy Y2 lENRTRELRSZ TR —EOKM - Big-O fiETIE 0(1) -
TX—%TMBETZDHILITRDET,

3.20 BEHEDF—RBAMZIa2a—RXTILTHLLTRABSBVDTIH?

HEDONY 2T —TNDFEEZ, F—2HOT272DI2, F—EIOFEINI Ay Y2 lEZHFVET, D
LEF—DIa—RINRI Tz M Eolen, ZOMEIIBLEZLN, ZRUTEI DAy Y2 fidZEboTLEW
T3, UL, F—ATP27 b EEFELLZOPMETHN, EHIFEDOF— LTHELA TV 2 KT
BOWODT, HEOHFOLY M) ZHEYIRIGFICE» EERA, LT, ALAT7O 27 VEEZS L TH,
Ny Y afl RS 72D ROPD FHA, HWEEZEZS ELTH, 2Oy T anNfFUDLRONEFT
7 bPOMEIFERLZTLEI DS, TRHROPDERA,

VRAINTA VYT ISV 7INTHEPLERS, FTHMIICVAMEZXIVIREBRL TLZE W, B
tuple(@) &, VA ML ERULZY PUVDETNVEERLET, XTNVEAL I 2—FTNVRDT, HEFEDF—
ELTHER ¥,

WL O DRZIT AN SN o 7R %

e« 7RLR (A7¥ =227 FID) DAy a2V R b, ZHIE FAUEOHFLVWI R F2Fo T ROMPLK
WOTEBHTY, filZi:

mydict = {[1, 2]: '12'}
print (mydict[[1, 2]]1)
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[1, 2 D21THD d X 1fTHOZNE BR -5 TULE 5 72®IT KeyError HINAZEH T2 TL & 5,
BWRANZ, HEOF I == 2o THRINIRETHD, is TREVEWVS Z LT,

e VXM EF— LT ZICat—%1E3, VAMII2—ZINLEDOT, BOHENODZREET
ZEMTE, a—F2av¥—732 L 2 ZEBEL— T SZA[8EMLH 2 DT, ZHUIBKE T,

e VAMZF—L LTS Iz 50, 2—FRENEZEEIRBRVWISIUEZ S, dLI—FHE
Nb, BARCVRAIPEEINTLE oD Lo, BIRELANZ7ORREZECTLEVE T,
FZhUE d.keys() DIRTOEBHFFOF - LTHRAZ WS, HEOHEELAZEMESHELT
LEWEY,

e VAMH—HEEDOF—L LTELNLS, A LEHDO~Y—2 2172, MEIL, HEZEZO502
DIF by FLRVA T =7 PRI TREENIETT, VARZEOEZ VX LTHZAET, &
TEHEDOXF—L LTEAT I, ZI0oEEARRETOF 7Y 27 MIHAHLEHOY -2 %
2 RERHD ET - ZLTHG, HECZRA 7Y =7 PRV T 25| SR LE T,

DEL XN ZEET 25EN DD ETH, HOEEDOD L TITo TS W, I 2a—X TGz,
_eq__O ¥ __hash__ () XYy FOMBAERDIFIRAL VARV ARZEDB LN TETT, ZOKE, FfHE
(R0 & 2 12D HIOMER) KWET 32X 582 TDT v A=A T T2 bO Y > 2flih, 2O
7Y x 7 bR (ZOMORER) IcH B MIEE I NET S 2 BHEFICLTLZE W,

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

def __eq__(self, other):
return self.the_list == other.the_list

def __hash__(self):
1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) 7% 9999999) * 1001 + i
except Exception:
result = (result %, 7777777) + i * 333

return result

BB VAFDX U A—DHFIIZANY ¥ a2t TERNH DD D BAHEN . BifiA —N— 71— DR[REMEDR 5.
Ny ¥ 2 TEIERICIR D £ 9,

EHW, ZOFA T 27 "HFIZEZENDIDEPITL2D LT, ol == 02 (T4hDH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74H5 ol.__hash__() == 02.__hash__()) THKRL T
b A, ZOHIBISHESTERITNUL, HBESPZDOMD Ny ¥ 2 12E D EERIEEECEREZ LET,

Z D ListWrapper DOFITIE, BEZEITI 272D, Ty ATV 27 MBEFFNICDHBRD v FEhiz) X
FOEEINTIERD $EA. DR LT RO RICOVTHEEZK S HIESZVRD . Zh
ZLTIEWTEEA, KSEZATLIREZ W,
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3.21 ¥ list.sort() IV —bENICV XM ZREZVDTIH?

N7 =< Y ADMBEE RZIRHTIE, V=1 FT 57D FICVAMNDI—2E2DIFEKNLZNTT, Z
ZT. list.sort() FA Y7L —RWCVAMEY—-bFLET, TOZEZENRVED, ZOMEEY -
ENFVRAINERLERA, 25F5Z28T, VY=1rEZNab—DRBET, Y- FINTVRVHEDBEL
TBELWVWEEZ, So0DEEXLTLES LRI RIRBDET,

HLWIYZFERLEWES, b DICHARAAD sorted() B Efo T XV, ZOBIZ. 5E2ioh
7oA TVL—FA[REA 7O 27 b LWY R M EAERKL, V= FLTRLET, HlZIX BHEOF—%Y—
FNENZNEFTA TL— T35

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

3.22 Python TREDESICA Y E—T 11— AHEERELERTZDT
Ih?

CH+ R Java DL S REHEMREET 2 X5, BV 2 — MW F 34 v & — 7 = — AHEOEEIX, £V 2—
ADRAYy RREBOFAEZRALET, A Y Z— 72— ADREN AV A NARHCHEHA XN 2 Z 2, K&
BRIV TT LD D ., [REL LN TVETS,

Python 2.6 T, fIHRILEK S 7 X (Abstract Base Class, ABC) NEHKTEZ 2 X 51Xk 3 abc EY a2 —d
BIMENZFE L7z, DT isinstance() & issubclass() Zff->T, A YRRV AR T I AW, H5 ABC
ERELTVWEINE I DF v V7 TEET, collections.abc EY 2 —/LTIX, Iterable . Container .
MutableMapping 7% ¥ DffiF|7z ABC 2ERSINTVWET,

Python Ti&, 4 Y& =7 2z —=ZAfIHOZ L OFFIE. Y R—2 ¥ FADOHEVIRT XA MBI I DES R
9,

TV 2 — A DRDOERT A P AL — ME, HRT R FEREL, TV 2— 04 ¥ 2 —7 = — ZHERRH
BIELY LTHRIIBET, £ D Python £V 2 — i, flifik THE7 A b 2522707 e LT
FITTEET, HHRNEA VR -T2 —RBH S EY 2 —NVEZ, AL V&2 —7 =2 — 2D W T2 R
T 232l —YaryTHMIZTRANTESL ZEMBEWTT, doctest X unittest TV a—/b, H3WVE
PF—FR—=TFT 4 DTRAITIL—LY—FT, TV 2—1Da— FOLTOITIINIMENLT A N2, —+ %
WRTEET,

Python TRELSTEMR 7 7V r—> a Y EMRET I &, 4 VX —7 = — AR FAkkIC, BY)RT X b
BB ET, BRI, A Y X—T7 2 —AIHTETAMTERN T 7 40EEDHZ2DT, Fh
PlEicdbizb 2 %3, HlZIE, list.append) XY v RIZHLVWEREEDHINERY A OO DITIMAE T,
A VB —=T 2 —ZBETIE I D list.append() DEEDFEFECINZITONEZ T A I TEZTEADL, TX
AL — M b ZORER HHICTED D DN ET,

FTAMZA — P+ 2EL B THEHTIL, BT AINTES2a— FEEIE2DLDBITIZ2EEWVWTL & 9,
ANKEELTWAHEFEDO—D, 7R MNREBHEREIZ, REOa—FE2ER T2 LD K. TIT7ALR
A=+ ELRTZ LO5RODTVWET, TDOE L, Python &, HREPNVWINBRTD T A Mr—2%
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ELEFDPZRLTHMOERA,

3.23 Bt goto NEWLWDTIH?

1970 R AR FKTE F Uiz, BF7R % goto 13, HET 20D FELT2DHEEEL WS ENRT 285y
T47A-FZD b TH B L, B/KEFETIE, T V- TDFENHIUL goto IFTETT, (Python
7Ze. AT if N or ¢ and ¢ if/else NEfEW KT, A —7I2iF while X & for &MV, L —
7MIZ continue * break 2 AL & HH D £F)

BBOMOE L Z £ W THEMEST 2 ” MiEtE i goto” ZEALS b0 LTHNZ/MRZ 5, C.
Fortran, ZDMfOEFETD go H 5 W& goto MEDEYILHRIZET, FINTRL XS5 2T I[E
Fthsde, INKEULHRTWET, IR

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

except label: # where to goto

pass

FIATIEN =T HANBERZ LI TEFERAD, E55ICLTHZNI goto DELHE RREN2bDTY, f#
SDIFEZTLIEE N,

3.24 7t raw XFF (r-strings) IV I X Z v aTRbO->TIEWTR
LWDTIHh?

FHEIZE. ABMED NNy 72592 2aTRO>TIEWITERA, BDODDYOIZRoTWEREWASNY I ATy a
i, FACEIAXFEZ A —7 L, o TWROWFHIEELTLEVET,

raw XFHNE. HERANY 7259 a2 Z L LSe35 vty (ERQIEHREL YY) NDAN
ZEBLRTVEIECKEISNALDDOTY, ZOL5487 vty Hid, BEDOMIL o TWRWANY Z 2Ty
VakfERTI - ARTDT, raw XFMIEh 2R DEEA, TORODIT, Ny I RXFvy P aTTR
r—=7F35Zr2 T, SIAXFEXFINE LTET I TEE T, r-string BRI h-HI DN S & =
2. ZOHRIDBRIILDODTT,

Windows DR EZ BT 3 ¥ 2121%. Windows DI AT AT — )VIFEEDRA T v adZ 322k
ZEZTBOWTLEX W

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

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

3.25 BMEOARAIC "with” XHMEZLBLVLDIFHETITH ?

Python 1ZI&, 7Ry Z7DF T2 0T with XhBHH, 7y 7ICA3Z2rTony /rbHd 2T, a—
FEMUOHLET, MTO X BREEZROSEIHD £3:

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

Python Tid, ZO &5 RHEEIIERIZIRZTL £ 5,

Object Pascal, Delphi, C++ D X5 RO FFETIX, BRI EM S DT, BHALAIETDH, ¥OX I
RAZNTWED0500 D £F, ZOAPFIIRMITIOERTT - 2284 713 WO TH TV LTI
TOERDRa—TE#MBDTT,

Python ZEIM R 2HWE T, EITRICE DRUENSRINZ DEFNICTH» D ¥ A BIEFICX U NEMHE
PIEMD 2 VEREZINE LD LNERA, AT, BMICHEDEITRED 7 MY Ea— bBBRINT
WAL FH A, B—=ANRDh, Tr—rULRDD, X NBHZDOD?

Bz, UTFTORZEREI—FRZEZEL £ 5:

def foo(a):
with a:

print (x)

ZDaA—FRTIE aldx VI XUNEEER>TWRIREINTVWET, LA L, Python TldAf v &
TV RCEZDREZLBZ SN AETD D FH A, a 23, BIZIFBEIZ o726, ¥5RoTLESTL &
I x EWVWIHFD I B —NAVEREDRDH o726, ZHD with 7Ry ZOPTHEOLIEZDTL LI, 2O
D, Python OEIMREFED?»S, ZOXIRBERIIE THHLWIITR->TVET,

LA L. with RZAUKET 2 SEDOKEED —HF DA (2 — FEDHIK) 13, Python TIHUAIZ X b fiHLIC
FIIANLGNET:

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

ZOENTL &N

ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63
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Python TIZFEATIRHCHATRED RSN, BF I DR —ETHEL LD, TAIIFEITHEZ DT 2 H|
EHD DD £7,

Pl=RBRe LT, TEEO Ny b 252 LT Eoi2a—-FEZHES ITH T, BHEXZEEZ LTHT
XN E L7 (https://mail.python.org/pipermail /python-ideas/2016-May/040070.html Zi&),

3.26 BEY zRL—%IF with Xz R—FLBRVDTIH?
BT, ¥ L — X EEHEI Y FRRA A -V v L LTHoTH S 2 <HEFHA, Rk

BEIT, VAV —EMBRBRETHD 254 7L -k LTEDNIHA, 70— XUBIERETT, HH
7 5E1&. with X T contextlib.closing(generator) O L5127 v L E T,

3.27 if/while/def/class XICOOYHUELDIZHETIH ?

T

FIHFEE D 3 725 (FBIR ABC SHEOBED D) 12, a0 Y ARETT:

if a ==b
print(a)

b

if a == b:
print(a)

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

/N RHHIEE, au Lo TZT 4 BRIV Ry VAN FA P2 LR TLBRLIETT, 0/ Ja
THRALDFORAALENZ LTS, anyz2HEREWOA VTV M BRI RENPEZRDONE T,

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

Python Tl&, VR b+, X7, HEORKOBEEDERIHCH VI EOITHRVI LICHR > TVWET:

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

IHREFTDOIIEZ. W OhOHEHALD D TT,
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VR FRXIIARHEDY 7 I NBERITICE - TV B L X, BIOTICH =2 BMT20%2E 2 TELH
BN D, BEEPEBMT 208D ET, /o, EL 7 —%REITZEL, TOUREZEITS
ZEMTEET,

FEZTAHY<ZBELTLED &, BILOHWVWIZ —Z0ih D £5, flZE:

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

"fum"

CDOVRMIFADDEEND L XSICRAFTH, EFITIE3OLHD FH A, "fee”. "efoo”, "fum”
TS, BICAU=<2MI2 L5153 ZoMOLI —hET o Ed,

BIRICH O <EZDTTHRVWIEIZTNL, Tl oaickba— FERDEHICRD 5,
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41 147> V—RROEM
41.1 EE X Z1T5 70D 2= T7 T r—2a 0% FETICIEES LEIH?
FGATIVN T 7Y VA DOLEGRBRHY ZIREES A TIVEI 2 — BB IE0E I DPFEARTLIEX WY,

(FES A T VIMBD 20705 X527, ZOBRMERXY 52 eNTEET, )

H— FX=F 4 Dy T =IOV T, Python Package Index Z¥L 7z D, Google ZDMhd web ¥ —F
TV EHALTLEE WV, "Python” KMAT—oh=2oDF—vV— FTHIKED D 25HEEMRTX, 7=
WTWRIZV DB DB EOHMZTL & 5,

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

EYV 2DV —RT7 7 AADRMF SN VGEE, TUE CL C++ b LERIDa Y (A VFFETHE
Exhiz, B A B LBHNCHARAENZES 2 —Ahd LAEEA, ZOHE. V—RAZEFITAL
Wb LHUERAL, mathmodule.c D X 572H DAY (Python DFAAANRIIEN) C Y —RAT 4 L7
FIDEIHLCHEDLNERA,

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

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

import sys
print(sys.builtin_module_names)
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICT BICIFESLETH?
ZODEMERHDET RIZ VTN T 7 A NDE— ROFEITAIRET, BRAIDITH #! T E D Python £ ¥ &
TV RDASZPHENTOWRITIUIZR D /A

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

BEIZ. W ODLDTIETTEE Y, RBEENZHEIZDLSIZ

[#!/usr/LocaZ/bin/python

DEIZT7 7 AND—BRAIDITIC, 77 v b7+ —245ED Python 254 YA F— L ENTWB R REG%EEL
ZrTY,

221 7 h% Python £ X 7V XDGANKIEZI B RWIEEIX. env 70275 4 0M# 2 5, Python
AVERFYRBI—FDPATH DT 4 L7 FIRHB I ZHHEL T 1 FLAYE®TO Unix % 0OS Tl
ROEBEEH Y R—PLTVET:

[#!/usr/bin/env python

CGIRAZ VP TINZRoTIE WITEEA ., CGI X2V 7D PATH Z8U3 720 TWERIRED S DIc -
TWBDT, EBEDA >V EZ TV RO AR ZARFEI RELD D £5,

LEBD, -VRRICRHBIELS /usr/bin/env 707 T LNKRMT 22D FF; L AIE env 7
07o LEEPENZ DD ET, 2D LI RGEIE. KD (Alex Rezinsky 12Xk 3) Ny 7253 ¢ 5

#! /bin/sh

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

ZhE A7V T RO doc XFHRERTDIEVIB ro b LEREDBDHD T, LrL. Ih%
M REIEEE T

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

4.1.4 Python ICIX curses/termcap Ny T —IEHDEITH?

Unix & OS iIZBWVWT: #HH¥ED Python V—ZAF 4 A F VY ¥ a— 3 X2l Modules 757 4 L2 U
curses EY 2 — APV TEETH, 774 b TIEIV A NLSINTVERA, (ZHIE Windows AT 4
APV E2—YaryTEAATERNZ LICERLTLZE W - Windows 121& curses €Y 2 —Li3H D F
‘Ao )

curses EY 2 —LITEARNZL curses DIERER. AT ZDORR, FOXFEAYR— b, Xy F, RV RY
AR— MR YD ncurses  SYSV curses DZ L DEREZ T R—FLTVWET, 2OZ ik Y 22— BSD
curses 72T LEi o TV OS LIZHEBMEPENWZ L ZERLEITH, WEX VT F A3 TW3 OS
TZS5VS5HDOBDREEZ 5T,
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4.1.5 Python ICl& C @ onexit() ICHHYET2HDIEHD FTH?

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

4.1.6 ZTFINY RSO LBVDTIHRETIH?

BODOPELRMEZ, ST FANY RIDBEESZFIBV AN TEEINTWVWSZE T, ZHUIRD LS
XN ET

{handler(signum, frame)

s, ZHWEZODREIBMTES INENETT:

‘def handler (signum, frame):

4.2 £<HBEx

4.2.1 Python @707 S L AVR—RY b ZETARTBRICIFES LETH?

Python IZIZ=2DT A 7L =LV =B DWVWTWVWET, doctest EY a2 —LE, EP2—1D docstring
P OEREIE RSO TERLEFEITL, % docstring &> THIXONEEEh A2 B L E T,

unittest Y 2 —E, Java ® Smalltalk DT A 7L — AV -2 2L EMiENZT AT — A
‘7“—7“6‘3—0

T2 MEERBHEICT 3012, 7025 ACB0WTEY 2a— LV HEORVWEHZHSRETY, P05 AT
. FIERTONEEZEBP 2 FADRAY v RTHDNRETT - 25F2528 T, 7arIsh3#i ks
WO EL XS RMRBHRR EBD/RONLZZeBHDET (EWVIDH, B—HNLERANDT 7L RIZT
O—NLVRT7I7EZAEDBFENDLTT), HIEIL, TRAINZTIOBRLDHLLRoTLEDI D, 7
0277 MIR AR 70— NVERIHIFT 2 DR8I 2 RNETT,

v 7'Z 1 ® "global main logic” &

if __name__ == "__main__":

main_logic()

D & SIZ main EY 2 —LORRICHK BB > TN bDEELDOHBENVTL & 5,

Targ apBEHIN, BB 7 ADFENBVRTWIREBIC R o726, ZOEERIRT T A M EES
NETT, —HOTRAM2HIMELTZ2T A MRS —ME, TALTHNOEY 2 —VICHENNITZ Z e TEF
T ZAUITFREDHH D 2 5B X 35, Python IZfHETRLELZN OT, BFLHE T, " #ia—
F (production code)” &WifTTT R MR ZEL Z & T, NIRKETONMET S 2 b BVERRETHHLIC RAT
MPBEITKRBZDT, a—T 4 YIHMEEZ LD DR E LW DIZTEE T,
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TS LDAAL VEY 22— LTRETEINZDTIERW " HfEY 2 -7 12, Y a2—ILOHOT A
FEEDBLEWVWNWTL & 9,

if __name__ == "__main__":

self_test()

BHERANLA VX =T 22— R FHLES 70l 74 T3Z, ABA VR —T 2 — AP R VEETH,
Python THEE XNz "fake” f Y X —T7 =z —A%EffoTTRAITEFE T,

4.2.2 Python D RFa XY FXFFHNS FFaXY FEZERTBICIZESLEFTH?
pydoc EY 2 — /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH»SH HTML Z4ERTEE3, K

12 docstring 25 API F& a2 X ¥ MEAERT 2121 M1 epydoc ¥ WHHERK D H D £5, Sphinx b
docstring DNEZEZDZ LB TEET,

4.2.3 —EBIC—DODRBZISTHICIIESLEIH?

Unix & OS TIEWL OWBERGEND D 3§, curses 25 DNRERRLD HTTH, curses IXENIZIIA
LRKEBEZEY 2—LTT,

4.3 XL v R
43.1 ALY REFESETOJSLEELICIFES LETH?

_thread £Y 2 — L TlEkK <, &7 threading Y 2 — L% ffio T 7Z&E W, threading £ 2 — LI,
_thread EY 2 — LT IN B EL NV LREAEZD, BRI EHEL 5
4.3.2 ALY FHR—DHRITINTLWAEWVKLSTY, BETIH?

XA VALY R TITHL2LdI2, ETODAL Yy FIIERTEINET, X{ VAL y RIZE#EIBEITESZD
T, ALy Rz 3 2REb 52 60 FHA,

EHRLIRIE, TR 508bHIZ, ALy BT T 2D REEOR ) —-T2MA 322 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()
(RDR—=T12HiL)
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(RIDR=I D5 DREE)

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

LHL. FEEE FAEDT 7y b7+ —4TiE) ALy FIZMTLTEITEINED TR, —D2D00%H
TENZ2DTT ! BERS, OS DALY FRAFTa—FF, HIODALy FA7 0y Z7XNB3FETHLVR
Ly RERB LW ST,

fHELICE TICE, BBOETORICH x o LAY =T MZ 2L TH:

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

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

T.start()

time.sleep(10)

time.sleep() DRWVEERHEZHRA L XS5 T2 LD, L7+ DX RMIMAEMES PRV TL &
90 1 DODT7 AT 471 queue EZ a—N%2flioT, Fa—A7T=7 b2fED, HBAL Yy FA%ETLEE
XWZF 22— UEBIL. A4 YALy FRALY FERILEBDO =2 VB Fa—moitAHIE 22
& T9,

4.3.3 e TADT—H—RL vy FICERZEIDIRBICIZES LETH?

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

LA, FT7AaV X sz EFCarybr— L LEwGEiE, BHOFTrY v 72EL b TEE
3, queue EV2—ZHoT, YaTDVRAM2ELF 2 —2fFoTLLEI WV, Queuwe 7 7 RAEA TV =
FOUZNEBHREIL, F2—CELEZBMT S .put(obj) XV v R, ZhOEEEEKT .get() XV vy K%
FoTwEd, 20772, ZhPhDYa 7n&->5D 1 BT HENE Z & 2 HRIET 2 DICHER
oy 7 HEEL £ 7,

B ro LN HD 5

import threading, queue, time

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

print ('Running worker')

time.sleep(0.1)

while True:

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

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

# Begin adding work to the queue

for i in range(50):

q.put (i)

# Give

threads time to Tun

print('Main thread sleeping')

time.sleep(5)

(FiDR— 25 D %)

EFRICE. LTo ks ichanzts

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

Worker
Worker
Worker
Worker
Worker

Worker

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

argument
argument
argument
argument
argument
argument

a » W N = O

IDFHLVILREEY2a— LD RFa XY+ %

RELTVET,

FANRTLIZEWV; Quene 7 7 RIIEBWRERA VX —T =2 — R %
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4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) B’WERTEDAL, Python VM T—EIZ—D2/EIF DAL v RBETEINhB Lk
PREESNTVE T, —f&iZ. Python TIEAL Yy FEIDYIDEZZ AL P a— FamOMTOATVET,
ID B Z DML, sys.setswitchinterval() TRETEX T, LidoT. ZAELD NS Fa— R
B ELTENZNOMENEL R2TD C FEEa— Fid, Python 7’877 ADESH1H1E. 7 I v 7T,

IO ehb, HE bE ERRBEDRDHICE PVM A4 h3— FORERIRT 2 2 L pRETT, K
Eid HARAAT =& (B VR b, BEE F) O, BRERAETS 7 7 NIy 22 5% #ERER FERIC
73y 2TY,

Bz, UFOEEIRET7 FIv 2 TF (L, L1, L2113V 2 b, D, D1, D2 3#&, x. y 34 7Yz
NNENEREL s S ot

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

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

INBE. 7RIy I TREDY EEA:

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

MOF T2 VP EEERZAZIOREEIRX, FOAX TP 27 VOSBAIV IV IBERIIR oL EIZ
_del__O) XYy FEMUHIT ZIEADD, ZADPEEEZRIITIO LAETA, ZHUIFIC, HELY X
FORFAELREIICUTEED 3, D LITAE. mutex 2o T X W !

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

<L F AL v R Python 70277 L3HEFE E—2D CPU L2z 3. (1FLAY) £TD Python 23— K
2 IO=NILA YA T A0y (GIL) BMEHIA TV BB LAEB LR K2 w5 2 8T, GIL i,
Python 214 Y R~ LFFaty ¥ —nN<v> > ECEHT 2 L THRRETH 2 L R Ihnb T,

Back in the days of Python 1.5, Greg Stein actually implemented a comprehensive patch set (the "free
threading” patches) that removed the GIL and replaced it with fine-grained locking. Adam Olsen recently

did a similar experiment in his python-safethread project. Unfortunately, both experiments exhibited a

43. AL vk 71


https://code.google.com/archive/p/python-safethread

Python Frequently Asked Questions, J1)—2X 3.12.3

sharp drop in single-thread performance (at least 30% slower), due to the amount of fine-grained locking

necessary to compensate for the removal of the GIL.

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

of tasks.

CHIRZES ELMFHS> 2 dBRUBFE T, CHRERBEODL» 2 X A7 DETIMZIE. ZDIERIZETH C
a— FTiITbitTWwaE GIL 2R TE, ZORITMHD AL v RTHEENED SN F T, z1ib % hashlib
Y, TTIRINETR>TVWAEHES A TS VET2—LbH D ET,

It has been suggested that the GIL should be a per-interpreter-state lock rather than truly global;
interpreters then wouldn’t be able to share objects. Unfortunately, this isn’t likely to happen either.
It would be a tremendous amount of work, because many object implementations currently have global
state. For example, small integers and short strings are cached; these caches would have to be moved to
the interpreter state. Other object types have their own free list; these free lists would have to be moved

to the interpreter state. And so on.

And T doubt that it can even be done in finite time, because the same problem exists for 3rd party
extensions. It is likely that 3rd party extensions are being written at a faster rate than you can convert

them to store all their global state in the interpreter state.

And finally, once you have multiple interpreters not sharing any state, what have you gained over running

each interpreter in a separate process?

4.4 Ahredh

441 771N ZHIBRTBICIZES LETH? (ZDftt. 7 7MILICEAT 3ER...)

os.remove(filename) /213 os.unlink(filename) #{fioTL/7Z&WV, FFa X MI, os EV2—L
ZSRLTAEI WV, ZOZODBEFET HDTT, unlink() 13HIZ, ZOBOD Unix ¥ A7 L3—)L
DEITT,

T4 L7 MUZHIBRT 2121E, os.tmdir ) 2o T2 X W, FEKICIE os.mkdir ) 2o TL 72X W0, os.
makedirs(path) & path ODHEDT 4 L7 vV D, FIELRWVWHDZIEMR L E T, os.removedirs(path)
BHEOT 4 L7 PUDBETHLRD, ZRSZHIBRLE S, 74 L2 PV Y Y -2k Z2oh G2 TEHIPR
L7225, shutil.rmtree() Zffio T 2E W,

7 7 ANDAHIEEE T 5121, os.rename(old_path, new_path) Zff- T 72X,

77 ANEYIDFED BITIE, £ = open(filename, "rb+") 2o T7 » A L %EBI X, f.truncate(offset)
o T 72X W offset 177 4V b TIEHIRED S — VB TF, os.open() THPN/ZT7 7 A LD os.
ftruncate(fd, offset) BHVFET, fd 37 7 A NVT 1 A7V T X (NEWERE) TF,
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shutil £ 2 —JLiZd, copyfile(). copytree(). rmtree() &, 7 7 A WIIEH T 2B WL o0 g
FNET,

442 J7M )2 dE—TFBICIFESLETH?

shutil € 2 —/LIZ copyfile() BB H D ¥, HEMRE LT, ZHid Windows NTFS RV 2 — 24 |
D alternate data streams b macOS HFS+ _L® resource forks  a¥—L E¥ A, ZZLHEETIEES S
BEONBEILIZ IFLAYDHDERA, FHT7ALDRA—I v T a yRARTF—XBaAL—ZNITHAD,
ZORDDIT shutil.copy2() S L ZDIFL ALY (TXRTTIEDH D FEAD) PRFFENET,

443 NMFIT—EZHAEETTBICIIESLEITH?

BHERANL F ) F—2EROFEAEXICIE, struct BV 2—A2 S DB—FTT, TNTAALFYF—&
(EHE) 2E50XTH %I - T, Python A7 Y227 NCERT LN TEET L, ZOWDBTEET,

FIZE, UTOa—RE7 74008 2 34 OB 2ME 4 XA bOBE 1EBELY VT4 7V
7 F—<v b THtAIAAET:

import struct

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

T ==y FHD > FZF—REEHINICE Yy P20 FT 4 7 LET, 7740056, XF'h IF—oD”
BE (2 N4 B) ZEAAAR, LF T 1F—DDlong BE ZFHAIAAE T,

XD HRINZ 7 — & (B2, BESEFH NSO DR 72 ) X 1) I LT, array €Y 2 —
NS 2 TEET,

AR ANAFV TR EHAEZTIIUI, (ZZWCHB XS "rb" & open() WKL T) 7 7 A L&A
FVE—RTHLIBEXDDE T, RDHIC (F74L D) "v" 2258 77 A NMETFAME—
FTHI2AL, f.read() & bytes #7227 FTWEAL str A7V =7 P 2IBRLET,

4.4.4 os.popen() ICE > TESNT/NA T T os.read() HMEONTLEWVWELSTY, L
TIN?

os.read ) &, PN 7 7 AN ERI/NEIBRBE 77407 4 A2V TR E25IBUTE S, (KL L DRI
T3, os.popen() 1. HHAAAD open() FABDEDHEE R UED, ML ARNVRT 7 AN TS =7 +2fE
KL ET, - T, os.popen() W&o TER I N %A T p 225 n N4 MR ARNRSIZIE, p.-read(n)
ESRENDHD T,
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

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

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

4.4.6 sys.stdout (stdin, stderr) ZEACLS ELTHERBRICALSNBVDREET
gTH?

Python @ file object 1%, &RKEED C 77 4 NT 4 X7 ) TR ED, MBRDEKEL L Y TF,

FABIAABD open() BABIC X o TERINIZIFLAED 7 7 A NA TP =7 b TIE, f.close() & Python
T 7 ANKETY 27 bH Python ORELSEEHAL SNTWE DL T 2HEDI, ZOTRHZ C 774
NT4 ATV TEZZACZ K RFHLEST, THE £ IRV RoZWZH £ DTAMNFIXRT
HEICEEZ b 5,

L2 L. stdin, stdout. stderr & C TRAZIIGDEZ SN TWVWS Z e h 5, Python Td FERICHRINHK
LN FEF, sys.stdout.close() HEITT 5 &, Python LD T7 74477 MZFFAL SR TW
250D FTHHBDFONETE, C 774074 A7) 7RG EACShEEA,

TIHB C 77 ANT4RAZYTEDILE, ZO=Z20Np%REL 31I2F, ETARYICHE 3HELH 2
e EMEDPDINETT (FIZIR, IBREY 2—1D /O 2EELEETLESI 2D LOLEEA), AYICHE
751X, os.close() 2o TL X\

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

os.close(stderr.fileno())

T BoEgeLtehezi0,1,2 bEZET,

45 %y kD=2 /4 R—%y hFOTSS Y
4.5.1 Python ® WWW YV —=)LICIZEHDBHD £TH ?
FA4T7I7VV 77 L YAT=a 7LD internet £ netdata £ WO EESR L TL XV, Python Zi%, ¥—

NYAL RETITAT7Y YA RD web YA T LEZERT Z2DIMERLRLZLDEIS 2B HH FT,

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

Cameron Laird maintains a useful set of pages about Python web technologies at https://web.archive.
org/web/20210224183619/http://phaseit.net /claird /comp.lang.python/web_ python.
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4.5.2 How can | mimic CGI form submission (METHOD=POST)?

I would like to retrieve web pages that are the result of POSTing a form. Is there existing code that

would let me do this easily?

Yes. Here’s a simple example that uses urllib.request:

#!/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=gs)
with req:
msg, hdrs = req.read(), req.info()

Note that in general for percent-encoded POST operations, query strings must be quoted using urllib.

parse.urlencode(). For example, to send name=Guy Steele, Jr.:

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

'name=Guy+Steele}2C+Jr."'

BE:
urllib-howto for extensive examples.
453 YOEZa—ILH HTML OEBDRICIIBEXZITH ?

Web Programming I2DWT D wiki D= DOHFITLDY Y I BRMT SR E T,

4.5.4 Python X7V T rHEAXA—ILZZEBICIZES LETH?

BHES 4 75 VEY 2 —) smtplib 2o TLZE W,

TIRTDON, ThrxfliolZ Bl ZEM D X — LEEBRTT, ZOXY vy FiE SMTP vV X+ %4
K= P FTE2KRA MRS ZTTHEEIL T,

import sys, smtplib

fromaddr = input("From: ")
toaddrs = input("To: ").split(',')
print ("Enter message, end with “D:")
msg = "'
(RDR—=V ki)
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(RIDR=I D5 DREE)
while True:
line = sys.stdin.readline()
if not linme:
break

msg += line

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

server.quit ()

Unix FREDRDH D OFERIE sendmail 25 Z ¥ TF, sendmail 7’075 ADHFIES AT LIZX - T
HATY; 5L XX /usr/lib/sendmail 72-7 D, H 5 & XX /usr/sbin/sendmail 72 -7z D, sendmail
DI =2 T NAR=IPPHFIIEBTL x5 BT Na—FRIIDES KD FT:

import os

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

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

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

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

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

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

sts = p.close()

if sts != 0:

print("Sendmail exit status", sts)

4.5.5 V77 ;D connect() XYY RTTOYFIENELLTRICBES LETH?

FIZ select EV 2 =AY 7 v POIEFAD 1/0 25 Db E T,

TCP i 7 my U7X NBVWEIIRTEEDIC, Yoy b/ r7uavdy 78— RFIRETLZILH
HXKFEF, ZLT connect() L7zt ZI12, BIBEICE#RTZ 20, =7 —%E% .errno & LTELHINEZ
JEZ2DED 550127 D $9, errno.EINPROGRESS &, HEHOETHFTH 205, ELEE T LTVARVLEWN
SZeERLET, Bixb OS TIXERZEINREINDEDT, HRIZDOTRT LTRIPRINDE P ZHEIDT
BARBEDHH FT,

connect_ex() XY v FEMZIIFINEZERLLL THEAE T, ZAUIHIC errno DEZRIETTL & 5, K—
V2 7DRDIziE, B TE7: connect_ex() ZFEUOHT I N TEE T - 0 £7213 errno.EISCONN (1X#5#¢
AN ERLET - FE. ZDOYV T v & select.select() WEL TEZIAAFRELTANRDS Z & n
TZET,

AMR: asyncio EVa2—ME, /7By FIIDRY VU7 a—- REEIMEEDLDIITIL LY
DESRFHEERIELE T, ZOMOERELE LT, Twisted 3ZHETELRY —F =T 4 DI TV
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T

4.6 T—HIN—2X

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

[=QA

fEH¥ED Python 121&, DBM X° GDBM 2 ¥ D, T4 AT NR—ZADNY Y a Df VX —T 2 —AbEENTVE
3o E/z. sqlited BV a2 —lid, BERT 4 RIZR-ADHEBRT —EZR—2A 2L ET,

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

4.6.2 Python TKIGMABA T I b Z2RETBRICIRESLEFTH?
pickle 74 77 VEY 2 =T, T MR FETINEZMRRTEET PO LT7 7400 Vv b,

T4V FUDEIBRBDERET LI LIITEELEAN), shelve 74 77 VEY 2 —/1id pickle & (g)dbm
ZWv, fEED Python A 7Y =27 F 2ELRKNLR~ vy ¥ 7 2AERL £3,

4.7 HF

4.7.1 Python TEBEERTAICIZFESLETH?

EHEE Y 2 — )LD random DVELBUEKERZEEL TVWE T, HVFIdHEMTS:

import random

random.random()

XM [0, 1) ND T ¥ X L 72IF 8/ NI EER L 5,
CDEY 2 —UFZOMZ L ORHLLERE b H D 3, Hlz:
« randrange(a, b) XXM [a, b) 22 HEHE RV F T,
o uniform(a, b) IZXMH [a, b) 2> HIFE/ NI L ES LT,
o normalvariate(mean, sdev) XIEH (FVR) iz H >V 7L ET,
=0 Y AICEREAT 2 EKELRBEBL HD £3, HlRE:
e choice(8) BWEA BN =T Y ANE TV RARBEREENET,
o shuffle(L) WYRMEA Y TL—RIZT vy IV LET, ThDE, 7YX ARMUEZXET,

Random 7 7 ADA VARV AEAERML T, BEOMN REHBERIEE OB I TEES,
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5.1 C THEHOBHZESIFTETEFIH?
Fuve B BB BISN ZLTHLWAAL TETEAL LM Y EY2— % C TIERE T, ZHIEF
¥ 2 X ¥ b extending-index THHAINTWET,

Ze A Y OFED S ED Python A3 Z DFEE%Z > TWET,

52 C++4+ THEDOEKZESCIITEEIN?

WV, C++ MicH 2 C BEEEEX - TTE £ J, extern "C" { ... } T Python D4 ¥ IV —F7 >
A V%A, extern "C" % Python 4 & 7V 25 SHERZHEBOFNIENTL 230V, 70— Lol
% CH+ A7V =7 P OWERZR OB DIEZRBRWVWTL & 9,

53 C ZE<DRIKRETT, DA ERIHD TEAD?

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

Cython ¥ ZDHE Pyrex &, H$HICEF L7 Python %2 JH b, M55 23 C a—FEERLE T,
Cython % Pyrex Z{# %1 Python @ C APl 281832 Z 2 2 {LRZHIT 3,

B 5T Python IEERDTEEL RV C R C++ 74 77 VUADA Y X — 7 = — APRBERIFE, SWIG D &
IRV —NEFOoTEFDIATITVDT—RAUSCEME S vy ¥ 7 TtEFF, SIP. OXX | Boost . Weave
TH CH++ 79479V ITEET,
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5.4 C B5FEE®D Python XZE1TIBICIFESLFITH?

ZNEAT D FmKEEDBIEUE PyRun_SimpleString() T. —2DXFHISIBEZWM D, Y 2—/b __main__
DAYFFRAITENEZFEITL. K75 0. HIS (SyntaxError Z &) HFEAELLSL -1 ZIRL
9, HEICHIME L2 AE, PyRun_String() Zfio T Z S W, Y — R Python/pythonrun.c @
'PyRun_SimpleString() ZZML TLZ&E W,

5.5 C 5FEE®D Python NZFHE T BICIFESLEFTH?

SEDEM D PyRun_String() ., A&X— b+ VRV Py_eval_input ZE L THFHLTLZX W, 2l
RZEH L., ML TZDEZIRL 5,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7V 27 bOENHKD £F, X TN, PyTuple_Size() 2R X %K L. PyTuple_GetItem() AEE X
N VT IV ADEREZRLET, VA MIHFABROBEE PyList_Size() & PyList_GetItem() 23H D
9,

bytes TlX. PyBytes_Size() 2’2 DE X %iR L. PyBytes_AsStringAndSize() DSZ DEANDKA VX ¥
BXERMELF3, Python @ bytes 77V =27 MEnull 25023 TEZDT, C D strlen() %{#S
NETRBRVIEITHERL TSN,

A7l POBIERET 5121, FITRINCEND NULL TRWI & 22872 T, PyBytes_Check()
. PyTuple_Check() . PyList_Check() R¥ &V E T,

WbHW 3 abstract’ 4 Y X —7 = — A RTINS, Python A7 =227 MIRNT2HL L APL 5
DEF - KDFLWI 2IX Include/abstract.h ZFHATLLEE WV, Zhxffis e, BER Yo ranr
(PyNumber_Index() 72 ¥") % PyMapping APl O~ v 7B Fm b aliz ¥y o&iciio7a b abichiz,
PySequence_Length() % PySequence_GetItem() % ¥ DIEEDFEHD Python ¥ —7 Y AANDA ¥ X —
Tz—ARZT77ELATEET,
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5.7 Py_BuildValue() TEERDZ FILEEBICIRES LETH?

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

58 CH5ATZI I MDAV Y FZRUHTICIZES LETH?

PyObject_CallMethod() BA{TA 7 2 7 FDERED XY v REZRUHEE T, NI XXE, 7V =7
M. FEUCHT X Y v RO, Py_BuildValue() THEbLNZ XI5 T+ —< v FXFH|, ZLTHHTT:

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

const char *arg_format, ...);

ZHEXY Y FEEBEOWARZ ATV 27 MZHEMT, HAAAPZ—PERNIERD D THA, BDE
IZxf LT Py_DECREF() T 2MENHZZrdHDET,

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

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

728, PyObject_CallObject () DFIEV R MIX BIZ X AR ETT, BEUES B2 L TREOH 323,
74 —=<v MT () ZEL, BEEZ—2DFETHERETIIE, BEEEZFEINT K> THIZWE 731)” LT
720,

5.9 PyErr_Print() (ZDftt stdout/stderr ICENIFT3HD) h5DH %
ZITBICIFES LETH?

Python 2 — FNT, write() XV v FEH K- FTE3F TV M EERLTLILE N, 204 TV 27 b
% sys.stdout & sys.stderr IZRALTL XV, print_error ZMESH T2, HIEHED FL—2ANy
IHEBEFBI SR TSV, 25T Hd write) XS EROFNICITE LT,

BRI, 10.8tringI0 7 7 X% S Z T

>>> import io, sys
>>> sys.stdout = io.StringI0()
>>> print('foo')
>>> print('hello world!')
>>> sys.stderr.write(sys.stdout.getvalue())
(RDR=T12HiL)

5.7. Py_BuildValue() TEEREDZ FILEEZICIEES LETH? 81
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(RIDR=I D5 DREE)
foo
hello world!

CNEFRUCIEZTEIARRLA TS 27 MIRDEXSIZHKBTL &9

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

>>> import sys

>>> sys.stdout = StdoutCatcher()

>>> print('foo')

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

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

hello world!

5.10 C "5 Python TEHMNIEED 2 —IIICTIVERXTBICIFESLE
ITHh?

UTOESRCEIa—N ATl bADRA U REH/BLNET:

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

ZDETY 2a—NADEEA R PSR TWRW (DF D, £ sys.modules IZHATWARW) 26, ZHUTE
Va—EOEL T, F5 ThIFIUE, BHIC sys.modules ["<modulename>"] DEERL 3, 728,
ZAUIEY 2 =N ZWVWHRIAFEMICHORALETA, THUTEY 2 —ADBHIILE AT 'sys.modules IZ
MREINTVE e ZRIET 572 TT,

INT, EVa2— OB (DFD, EY 2 -V TERSNLERDOHHE) KUTOLSC7 7R TES X
SR DET:

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

PyObject_SetAttrString() ZMATEY 2 —LVOEBIKRATEZ LD TEET,
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5.11 Python 5 C++ AT F—T 1 —RXRFBICIFESLFTTH?

DV ERZIGL T, WAWARFENRDH D T, FHTRLIR5, "HREEHDIAZL” FFa X2 2t
PO IHADTLEIN, BB, Python 7Y EZ A LY AT LI > TR, C ¥ C++ EDHEOEDLY TH
foo FEIrS, C REHEMR (BA > &) AUCEESWTH LW Python O %S 2 58 CH+ A7V =2 M2
MLTHHEINTT,

C++ ZA4 77 VIBL TR, C Z2E<DRIARETY, tMDFERHD FEADL? 2BRELTIZZ W,

512 ty b7y TT77AILTED a—ILZEMLESE LB XL TICK
MLELI, BETIN?
oy b7y TREATTHD S BIFAUER S Ty EUTABVE, U FTRIBAKLET, (ZREETI

. HEEOBINS 2 VR 7Y T Ny IRRBETTH, ZONRTIINEWHDTTHSENCRE S MifEix
RWTL XD, )

513 RZ TNV T TBICIFESLETH?

Bc e — FEINHERIC GDB 25 L &, JHRPE—FEINEFTIL—27KA YV P ERELTREWIT F
Ao

.gdbinit 7 7 A )UZ (FIIMEENNC), Z0a=y REMA T 2w

[br _PyImport_LoadDynamicModule

ZLT, GDB ziZ#¥ 2% & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

5.14 Linux X7 LT Python EZa—)LZaYNAILLEEVDTTH,
RODoBWIr71IRHBDFET, BETIH?

Python ®Z L D8y r—I = 2 VIZiE, Python #EIREZ 2V A VT 2 DICRBERFBEAR T 7 A VER

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

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

Debian Tld. apt-get install python-dev ZHEITL T &\,
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5.15 " A5E£ (incomplete) ZAN" Z " @Y (invalid) BAHN” H5
XAT3ICIFES LETH?

Python £ &5 2774 74 &2 7Y XTI AN PERELE (BIZR Vil XOWBED 2 XA T LR
. Ay AR =ZE\EXFHEIAFEZHAT TOARVERY) K@k 7 ey 7 252 60 3H, A0 AREY]
THDEZWXEFHEIIHBLL I — Xyt —IDPE5260%T, TOLIRIDZFVERBLEVWIELRHD
£79,

Python TIIHERITER D32 FWITTHITEW codeop BV 2 —ADMEZ £3, HlZIX IDLE 2Zhzfio
TVWET,

Ik C TIT5 &S fliH & /5 7%1E. PyRun_InteractiveLoop() % (BZ 6K BlOR L v FT) MY
L. Python 4 ¥ &2 7V R ZHB7DANZHbES TS, MADODANBEBEZRET 2D
Py0S_ReadlineFunctionPointer() ZfETH I D TEXEF, LWk ¥ MiE. Modules/readline.c
X Parser/myreadline.c 2SR L T Z X\,

5.16 RKEED g++ > >ARJL __ builtin_new ¥ ___pure_virtual Z R
DUFBICIFES LETH?
g++ BV 2 — N EEINICE — F§ 3121, Python ZHa > 4L, £h% g++ THY 2 (Python

Modules Makefile A® LINKCC ZZ#) L. fiik% g++ TV > 7 (HIZ1X g++ -shared -o mymodule.so
mymodule.o) L7RFHUILD FHA,

5.17 XV v FOWL DHE C T £Dhid Python TEESINA TP
I IS R%Z (MEBET) EBIETEZIN?

IV, int . list . dict BREDUEIL M V7 S ZADOMETEET,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 221X, 4
Z C++ »oTEET, (T4bDB, BPL 2ffioT C++ TELNLILERS 7 A ZMATEET).
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SIX

WINDOWS E£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

CHEATLUDHEMABENTIEHDD TH A, Windows 22 RS54 U670l o A2ETTI2DER
TLE->TWEHER. ETHLIPRILIKEZZTLLY; 25 TRVWEAEZ. 35V LTS E8RET
Lx9,

HHEOMEFFRRE LM o TV 2O TRIFNUR, BRI " a~xy F7ary 7 b REEIhTWS
DIZ, Windows A< Y F2 XA FFTE5ZLIIKREBZTLED, BEZIWVI TV 4 ¥ FVIIMERAN-T cnd 28K
RLTEHLE T, @FEIRDEIZREZHD Windows @ " ax> F 7oy 7+ EAZDT, V4 ¥
ROUDBEE L7200 5133 T

{C:\>

COXFRELZ->TWED, SiZRDHoDTE3DT, VP a—XRDOFRER. DREVPREMZ LI
oT, ZDEIWTHBoTVWBEILEDHBTLLS:

[D:\YourName\Projects\Python>

ZDEIRT 4 Y FUEZMITIE. Python 70275 A%z#0 3 FIHINEFNCES F T,

Python A2V 7" M& Python 1 27V R 2 IN2 [0 Fu S ATUBEINRITAITZR SRV E WD
ek, HRETIREDPHDET, A VX TYVRERZ Y T MEGAAAR, N Fa—Ricarosfl, N
A a—FE2EFLIu I 2ELEET, TlE. 41X 7Y &5 Python AZ V2D S 72D
F, CARHARETZDTL & 507

FIRANC, ATV R4 Y RUI "py” CWOBEENRA VXY XERET ZIERTH 2 Ll I 208
DBBHDET, avY R4 Y RYERBEOLES, py VI AT Y REANL, VE—2F—2IIVTLEEW,

{C:\Users\YourName> Py

J

RDES RN HBRZBTL & 95

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>>
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AVRTY RO MNFEE— R DEE D £ L7z TAT Python DXL EMEEIICAN LT, o TV
WCERITPIHMIEE2 e TEET, ZhD Python DEIEDHEAED O DT, WL DD EEATAN
L. #RERTHEI»DTAEL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXEEE— REFERCTEELR 07 LAF[REFIEHKE L THE->TWE T, XEEX Python v > =
VEKROLEWES, exit() BBEMOH T, Ctrl F—F LA S Z AL "Enter” F—%2L
T. Windows 2> R Y7 MR- TL XN,

AZ—bk IRTOFOTFL Python S.x  Python (command line) D X5 BRIEHNPAX — P A =2 -1
RS2 20d LNERA, IOEEFHTIE, FILLWI A Y FETIE>>> 2SS 7y P8R 6N5TL &
5. ZTDHA, exit() BMBZMOH T A Ctrl-2 ZANT 2V 4+ ¥ FYIEFAL %9, Windows i3 1 2D
"python” A< F%2 D 4 Y FUTETLTOVT, A YETVEXEZRTEIELLXIZ, 20V 4 Y FURAL
EJ

py A% FAFMENT VS Z L AR TEDT, Python 227V F 252 6N3 K518 Lk, 2
D7=®IZiE Python 227 UV 7" b DX SR BD 5 WVIIHEN R % 5.2 2 0E803H D £3, Python 227V 7 53
TAZ by FIZHY., hellp.py LWVWIHILHIT, BrorXRwIicaxsy Pl aryFypk—a741L2 b
VEAWTVWRERELEL XD 22T 22RDEIBERVPALNET:

[C:\Users\YourName>

T ZETRIE py ODBAICRAZ VT DA% AT S LT, Python KAZ VT +2ET XS py 2<%
YRICARTEET:

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

6.2 Python X7 U7 hZRITHAREICTRICIZES LEIN?

Windows Tl FH#ED Python 4 > A b —Z &3 TIC .py IR F2H 2 7 7 4 VA (Python.File) (2 BHE# ()
J. ZDT 7 ANANCA VR T) REFEFTTHA—T > a< R (D:\Program Files\Python\python.exe
"1 %x) EERZET, avY PRy T b5 foopy £ LTRAZ Y I M E2ETARRICT 21X 2N TTo
TS, A7V MEERTZLUT oo’ 7RI RA LU TEFLEVDR S, PATHEXT BRREZHIC py %
MATLZEE W,

86 % 6 Z Windows £® Python FAQ



Python Frequently Asked Questions, J1J—2X 3.12.3

6.3 Python DEZHICKEDHID BB HBZDIEHETIH ?

A Python X Windows T THREEH L F T4, & XY E Python BRI AX — b7 v FICKRA
MDD IR VINTUR=-IRHD T, FICEHEZR Z 212, Python EFRIBRICERE XN/ ftho
Windows ¥ A7 ATIEEBLALHDTT,

COMBIZZDRY Y DIANZAMNEKY 7PV 27 DREIRAL Lo TRIENZZRHDET, VAL
Ax % FOHIE. 77 ANT AT ADSLDRTOHAAAEEWT 2 X5 CHRELLGEIC. ZHDORX—
FT Yy TF NNy FEFEET ZEDHOSATVEDDRDDET, DREDIATLDVANAZF ¥
VYT MY 2T OFEERMDPD T, RYCFAMBICREIN TN Z e EHFEICL TN,

6.4 £59NIL Python XT7UT k% EXE ICHRFETH?

FATAJRE 7 7 A NV EBEND Y — L D—& £S5 LTcb Python AZVTEHE5XZ2> 7Oy NN1A4F+)%Eh
EFITH? ZBRLTLZEW,

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

B, pyd 77 A3 AL ERICES52BDTETR, PLEVWHSDD 3, foo.pyd &\ 5 H4iH{TD DLL A3
Holet Lk, ZHICIEEE PyInit_foo() 2B ENTVWARIFIUIRD ¥ A, Z 5 FT4UE Python T
"import foo” &} T, Python & foo.pyd (% foo.py. foo.pyc) Z#L T. H4UX. PyInit_foo() ZILN
HLUTHEEL &5 ¥ LE3, Windows 3 DLL OfFEZRLEE T 5D LB, .exe 7 7 A L% foo.lib IZ
VY7350 TREDY TEA,

B, foo.pyd 2T 5,821k PYTHONPATH T» D, Windows 2’ foo.dll ZMK T 38X LA U Tl
HOEVA, ¥/, Tul sz dl Yy Lk 270l T L20ETIC Al BRETT 2, foo.pyd 1
FITITEIREZDH Y EFEA, DB AA. import foo LW S foo.pyd ZMETT, DLL Tik, V> 27X
Y —Z3— RNT __declspec(dllexport) Lo TEEEINE T, .pyd Tl VU 7I3fEZ 28D Y X
FTERSINET,

6.6 Python Z Windows 7 77U —2 3 VI|IBOALICIFES LS5V
WTTH?

Python A4 ¥ & 7V Z% Windows app (ZHEDALHIEIX, RO XS ICENTEE I

1. H727=2D .exe WIZTIE Python ZEUDAATELF LBWT T &V, Windows Tlk, ZHnHED
DLL 22 TWVWA3XIREY 2a—LDA VY R— F 2T 372912, Python & DLL TRIFHUIR
DEEA, (FFaxXy MEIATOWRWERZEFEO—DOHTT, ) Kb DIZ, pythonhV.d1l &V
Y7 LTLEZE; HillEZz 43 C:\Windows\System 124 Y A b =)L ENTWVWET, NN X Python
N— a2 T Python 3.3 THIUL 733" DX 5 BEFTT,

Python 2. load-time 12, F£7ziX run-time 12V > 7 T&E %7, load-time 72V > 7%, pythonlN.
1lib XL TCY 2 F 2% DT, run-time 72V > 7% pythonWV.d11 WL TY V2T 25HDTT,
6.3. Python OEHEFEHIHIDIZEHHZIDIEHETTH? 87
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(—%H 722 E: pythonNN.1ib (& pythonNN.d1l T2 VWHWw23 "L Y RE—-+F4 77V TI,
CHUIHICY Y AT 2 VRV EERLE T, )

run-time 72V ¥ 27, V7 OFERZ RKRVVCHEMLL $5, RTRETRIITOAE T, a—-F&
Windows @ LoadLibraryEx() /L'—F > T pythonMV.d1l #r— FLARFIERD F¥A, 2—F
I3 ¥ 7. Windows @ GetProcAddress() V—F > THRLHN KA > X T, pythonWV.d1l (F72b
5. Python @ C API) DL —F Y ¥ F—XAT7 72 AL TWRITNUIRD FHA, ¥7BICXo T,
ZDRA &% Python @ C API O —F Y 2FECHTEED C a— FEBLTHEZ 5,

2. SWIG %#ffz13. app DT —&X & XY v F% Python Tz 2% X523 % Python " fEIREY 2 —L7
PRHEIENE T, SWIG IZHAZBRER > TNETL X, MRELT, exe 77 4L ORIZ Y
V7535 Ca—RKPTEET (), DLL 21 5A&<THEL., VU7 bR ITRD £3,

3. SWIG BHERDOAENIMK S HHTD init BIEL (C BIEY) Z1ED 29, BRI £ 2 — L OHHIA leo 72
5. init B O AR initleo() 1272 D FF, SWIG shadow 7 7 RAZE-71E5 8L, 25T 3¢k
init BAE DA initleoc() 1272 D F£3F, ZA4UX shadow 7 F A5 1F & A EFEiL7: helper 7 5 X
ZHHEL %5,

AT7v 72D Ca—K% .exe 7740V 7 TESDIE. PIHMLEROTIH L & Python ~D
EV2—NDA YR=IPAFELEPLTT ! (FFa Xy MEINTOWRWERRFEED-OHTY)

4. BF 512, UTDa—FzffioT Python 4 ¥ X7V XZHREY 2 —VAATHIILST 2 Z e BT
£9,

#include <Python.h>

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

5. Python @ C API i2i&, pythonNN.dIl Z L R332 Dicffibizar 84 5 MSVC DA a > 84
SEMES L HNZ ZOOMENDH D 3,

BIfE 1: 3> %4 712k 5T struct FILE I3 280872 5729, FILE * 5|23 0WbW 3
Y EEKEE BT, Z2a v s SREBTEHEXERA, FEOBADL S, IS IFBEKERBIC
TWVWET,

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

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»&. Py_none ¥ pythonNN.dll A® _ Py NoneStruct &\ 5 E#k 7 — ZEICERT 2~
TS, £y Z0a— a4 FEETIRAMLE S, TOa—FERDISIKESMA TR
XN

[return Py_BuildValue("");
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ZAT, SWIG ZE72EFIM 2720 (X SWIG OZE2RFILETT) FATH. SWIG D %typemap
aAv Y PR THEMICAETE S X512 D £9,

6. Python > =)V X 27V 7+ Z{fi 5T Windows app W55 Python 4 ¥ &2 7SV XY 4 V RO ZERT %
DIFVWHIETED D FHA, TDIIRXRTREINDITV AV FVIE app DV 4 Y R AT AL LIZHE
BHDFELEA, LA XA T4 TR AVETVEY 4 v FU% (wxPythonWindow Zffio7zbh L
T)EARETT, ZDV 4 ¥ RU% Python 4 ¥ 2 7)) 220k S DEHE TS, Python @ i/o 1&
MAEZETR—FT2 _YAR ATz MIHVRAL I FPTESLDT, read() & write() X
Yy REEL (JHREY 2 — LV TERINT) Python A7V =27 F I ZHAUIVVDTT,

6.7 T7 12D Python V—XIZETZBFICEBALBWVWESICTBICIE
ESLETH?

2D FAQ TRE 725 2 2E#®H A, Python XA LG4 K PEP 8 T, EfiX#3 Python
I— RIZEFERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 # L+ ThH[H
LT,

WRBIT 4 B TH, T L AR—AZEELZDIIRZNWTT, MSVC 2 FELVHTHD, AR~
ZBES X DICTERENEHRICTEF T, Tools Options Tabs ZFEIRL, 774 NVRALTD” 77 3L
M OTRTE ATV MBI 4 EZRELT, " AR—AEFHATE” DI IFRXEFEIRLTL
72E W,

Python i, d LA T2 AR—ZADEEL TV Z & THREDZEHICHED D 555, IndentationError ¥
721 TabError ZiXH L £7, tabnanny €32 —A%2F(TF2IL T, TALZ MU=V V=% Ny FE—
RCFzvI32ZNTEET,

6.8 JOVI T3 LR ERBTBICIFESLETH?

msvert BV a— LB o TLZE W, ZHUIEEED Windows BEHAIEEY 2 — 1 TF, ZHUEF—KR—F
DTN TN 2 2T 2% kbhit () & KET 2 e —XF%2H5 getch() ZERLFT,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll TS —%#RT3ICIZL
SLETH?

COMEIEEFRNA VA b=l IR TWAEY Windows 8.1 LFT% - TWa & Python 3.5 DIFETRAES
2ZeDHNVET, EF3REDRLEDARLV =T 4 VIR T APV R—-FEINTEOVERFTH S Z & 2R
LTRZE WV, ZNTHRRLIBZWIEER, C IV EA LT v T — FOFHA VR b —AITEICONT
Microsoft support page 2SR L TL X\,
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7.1 —figl7% GUI DERT

7.2 Python @ GUI V=)L v MMIIZEARHD £IH?

Python OFFEHERIR LV FiZid, tkinter WD Tel/Tk V4 Pz v by bOATI =7 MEFAA VX —
Tz —ANEFENTVET, THAEIRHBHICA VA M=V LTHZXZTL &S (BE¥R5, Z4ud Python
DIFEAED NAF VT4 APV Ea—Yay TRAMEATVWENSTT), Y —ANDKRA &gy, Tk
WBF 25 LWERIE. Tel/Tk R— 2= 2B TLZE W, Tel/Tk E. macOS . Windows . Unix
779 b7 = HICERICKR—ZTLTT,

MR FTEZTI79 b7+ =X TIIMOBIRE DD ET, 770 b 74— 0 BXK 77 v b
7 —uLEH © GULI 7L—24Y—27DY X +% python wiki TSRTE LT,

7.3 Tkinter D&M

7.3.1 Tkinter 77U T —2 a2 FETBHICIEESLETH?

Freeze ZA XY F7ua v 7V r—2a 28T 5Y—1LTT, Tkinter 77V 75— arzHiETs e
T, FNUE Tl & Tk 94 77V ERQRELTZDT, BORX Y 70 Ziiizh T8 A,

—ODFREKIX, 7TV =2 avic Tel & Tk 4 77V RFM L, BREZ$ TCL_LIBRARY ¥ TK_LIBRARY
TI7VRA LHEETEZZL TS,

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

Build Tix with SAM enabled, perform the appropriate call to Tclsam_init(), etc. inside Python’s
Modules/tkappinit.c, and link with libtclsam and libtksam (you might include the Tix libraries as
well).
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7.3.2 1/0 2&FoREICHEHOND Tk 1R b ZENETH?

Windows MIAD T F v b7 4 — 22OV TIE, 3V, ALy REABEDHDEVA! L. [/JOa—-F%
DUBEBR LTI D £8 A, Tk IZI1Z Xt @ XtAddInput () 2 — L e FAERDDHRHZDT, 774V
TA4ARZ Y TRETI/O DAER E ZIZ Tk XA Y —=T oI a— ANy B2 ERTE XTI,
tkinter-file-handlers ZZfR L T 72X\,

7.3.3 Tkinter TEIK F—NA 2T VINESNEHA, BETITH?

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

Bd—BNRREEZ, N VT4 YIDBEAEINEZ VAT 2y M F—KR =R T3 — AR BRLRVI L
T3, Tk FFaX Y P TI74—HRAX Y FEHERELTLEZI WV, @EREY 4V zy bOHZI Y v 735
e TXF—AR—FRI7+—DREH5Z200FT (LIRS R 6NER A, takefocus 7> a V%S
L TLZE W),
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"% PYTHON ARADOYEa—RICA VA F=ILENTVBDT
IHh?” FAQ

8.1 Python &I TYIH ?

Python 370275 3 V' EFED—D2TF, Python 34727 7V r— a vicfib Tk d, Python i
BRLPTVOT, —HOERSPKETAMAO 07 3 V5B LTEDLATHWE T, —/7 T, Google,
NASA. Lucasfilm Ltd. XS5BT eryzvrarlhy 7 b v 7HEECIHELDNLTOE T,

Python iIZ2WThH o 23 L L HID 720z 6, Beginner’s Guide to Python 250 FE L & 5,

8.2 4t Python BRDII VAV A M—=ILENTWVWBDTITH?

A VA=V LR AIADPRNDIZ Python BHRIZDI AT LA VA=A ENTWDE Lo, ZOHH
IRV DD DOAREED H D 9,

e HLLS, AV —ROMDI—FRTRT T IV ITEBEREZDIZIA VA=A LEDO2S LA
FHA. HEBZDS B H o TWT Python 24 Y A b= L LT3 08 NH D 5,

¢ RIVIA VAL =AEINTWVWEY—FX=FT 4 D7 TV —arh, Python TELNLTWT
Python D4 YA =L ZEBATVWEDS LNERA, ZDEIRT TV r—>avid, GUI Furs
LBy b T =T « = NPEHERAT YT MET, K EADY ET,

e Windows ¥ >iZ% Python 24 ¥ X b =L EN7zdDH D ¥ 3, Z DHHER T Hewlett-Packard
% Compaq %% Python Z#lAAATWS Z & ZHEFE L TWE$, HP/Compaq OEHY —LOHIZ
¥, Python TEIN/ZDDbHZ LTI,

e macOS —FD Linux T4 A MV P a—arizy, £ D Unix AARL —FT 4 VT RAT LY
AT JIZiE. Python 87 7 4L b TA YA b= &N TWE T, EHEL > 2 b — L2 Python 23& %
NTVWBEDTT,
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8.3 Python ZHIFRLTHLWTITH ?

Python % & 22 bFIC AN, ITED £,

D Python ZEXLTX Y > — R LD THIUR, [MOBED 2 HIBRT 2 Z e 3 TE 3, Windows
T, aryre—A 20 7ru s s A0EMEHIFRZ# > T ZE 0,

Python 89— R RX—=F7 4 D7 TV r—>avil&oTA YA M—LE Nk s, FRRICHIBRTE 32, 2
D7V r—2a YiFEELRL D £3, Python D74 L2 MY ZHIBRT 20 TERL, ZO7 ) r—
SarvDTUA VA= —2FIRETT,

Python 234XV =7 4 YIS AT AXEENTKLELR S, HIRREZBEDTEZELA, HIFRLTLE S &,
Python THE» N7z 7 075 LIELEDRARD, ZOHICTERERSDOVPEFENTVE2D LOLERA,
ZoHE, BRI AT A2RDOHA Y A = ADRHEIZRSTL & S,
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RAsE&E

>>>

The default Python prompt of the interactive shell. Often seen for code examples which can be

executed interactively in the interpreter.

R

DHLDPEZOLNET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the

incompatibilities which can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) fREIES 7 R1F duck-typing 2523 % b DT, hasattr() REDHIDOT 7=y
I TERBHFTH o 72 b iR 2 (H1 21X magic methods DFHR) JFEHICA VX —7 = —REER
THHEZRMEL £, ABC IZRME (virtual) 77 S X2 B ALET, ZHEFE T 7206/ kKL
FHAN, ZNTH isinstance() X issubclass() ICFRMEINFET; abc EP 2 —1D KF 2 X
YEEZHLUTLEE W, Python 1213, £ < DilAIAA ABC RS A TVE T, ZORMRII,
(collections.abc EY 2 —/LT) 7— X HMi&E, (numbers €3 2—/LT) #. (io EY 2—/LT) R}
U —2A, (importlib.abc E¥ a2 —T) f Y KR— 774 Y EA/FET—-K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z{ERTZ %7,

annotation
(77 T7=>av) B 77 RBENE, BB AT X—-220B Y EICBERT 2 7L TF, EElickD
type hint £ L THDONTWET,

O—ANEBDT )7 — a VIZETRICE T 72 ATEZEAN, 20— AEH, 75 ek B
Bo7/7—ayidEhzhEe®da—, 75 R, BD __annotations__ FFEMICHREFEINT

95



Python Frequently Asked Questions, J1)—2X 3.12.3

WEJ,

FEBEDRBADI D % variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
WV, B, 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
72E W,

5|% (argument)
(FE518) BIRCZ PO TS, BE (F721d AV Y F) ICEFHETY, EE2EEH D $3

o F—TU—FR5IE: BEEMEOH L OBICEIBORNCHEB T2 oWz b D (f: name=) R, *x ITHil}
J2EEOHDOMEE L THEINZGE. FlZE. KD complex() DMUIHLTIX, 3 & 5 % —
7 — F5lETs:

complex(real=3, imag=5)

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

o fIBSIE: ¥—vU— FEIEDLANDFIHL MEFIBUXSIEY A b DETICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTET I N TEET, XX ROFITIE 3 & 5 XMW AHEAESIE
T9:

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

FH BB DOE KT B THEI E O — A AZRBICEHID G TohE 3, DL TZTSHANTON
T calls ZBRLTLEZI WV, VX 7 RARZBWTEGHERT-DIZH 50225 Z el
Kxd, dHfiS MBI e — A NVERICEHD B ToHRE T,

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

asynchronous context manager
(EEHa > 7 A b~ = v) __aenter__() & __aexit__() XYV v FEEFRT S I LT async
with XNORBEZEM T 247922 b T, PEP 492 TEAXINE L7,

asynchronous generator
(FEFHY = 1 L — &) asynchronous generator iterator %R 3BT T, async def TERI Nz
N—F VEBUZI TV R 23, yield REFORTRLD $9, yield Rid async for /L— STl
TELHEDOWM R ZAERT 2 DIHHEINET,

WEIGIEFRIY = 2 L — X BZIE L 2905, WIRICK o Tid IEEIS z RL—21TL—%& 257
GEhRH Y £, BREINTERI S THRWEG, FIBRLD 7Dt 2R B2 EA L £ 9,

IEFRAY = 2 L — ZEAEICIX, async for XX async with X/ZI TR await RdDH 2 ddH
DE¥ET,

asynchronous generator iterator
(FEFEAY = 1L —& 14 7L —2&) asynchronous generator BTERENE A7 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& TIN5 & awaitable 7 = 7
FEIRLES, T awaitable 7Y =27 MI, KD yield RETIEFAY = 1 L — X BB OARMAEKE
FITLET,
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% yield TIZ—HFINICUEZHRT L. ZDBOFETRE (v — IV ERPREFTD try X2 ET) %
TRLET, RS T RL =R TFL—4 » __anext__ () TRIN/MD awaitable TEERICH
B3 2 HEICIE. ZOFRIERTINEIZNE T, PEP 492 BX U PEP 525 28 L T X0,

asynchronous iterable
(GEFIBAA 7 Z 7 V) async for XOHTHHATES2A 72227 M TT, BHD __aiter__() XV v
R 5 asynchronous iterator R ERFIUIR D E¥ A, PEP 492 TEAZXIE L7,

asynchronous iterator
GEFRA 7L — %) __aiter__() & __anext__ () XY v 2 EELLATI2r }+T
3, __anext__ (O & awaitable & 7Y £ 7 bPERIRIFNIERD £8 A, async for 1
StopAsyncIteration 4t 2 X F 2 £ T, IEMFMA 7L —XD __anext__() XV v KR
J awaitable 2R L 3, PEP 492 TEAXNZF L/,

B
(Bt) A 7> =7 MCEEMITHN. Fy FRERIC I > THATTEESHREINSETT, X
Tz b o EMN 0 B oTWBEE, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MiZiE, identifiers TEZREINZMAN T TREBRVWHITOBELEE5ZX 2 2N TEET, 2k
ZIL setattr() 2V, A7V 27 M ZENEFAIL TV AEEIITAE T, ZOL3BEMIEF Y
FREARTE 77 ERATET, RODIC getattr() 2o TWEZLENDH D £3,

awaitable
(FPHEPTRE) await ATHAHT 2 Z MK Z A TP =2 M TH, coroutine .
FDH2A4A72 22 b T, PEP 492 2B L TL1Z& W,

_await__ () XV v

BDFL %
AR =R EMEHE (Benevolent Dictator For Life) D& T3, Python OfF#E, Guido van Rossum D
b G

-
—

binary file
(XA FV T 7 AN) bytes-like ZTP LTI b DHARABIIEZRAANTES J71ILATox
Ik TS, "M FVT77AN0DENZ, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 £ L,
sys.stdin.buffer, sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 20 POBABFZINTEL 7 7 ANF T I 27 MIOWTIR, text file bBIRLTL I W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects ZH+R—bFLTWT, C FFEEOREKRT &L Ny 7 7 —2RYARERA 7D 27 b,
bytes, bytearray, array.array . %< O—#M 7% memoryview A 7Y =7 b ZHICH D &
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3, bytes-like A 7Y =7 M, T—&FEME. NAFV T 7 ANANORIE, Vv P EEHLULEER
LN FVTF—REBERTZVAVARBECHHAT B TEX T,

BOPOBIETREINAF VT —R2LEETI2LEDPDD E T, ZOREOFFa Xy PTIRXL 75
AHE ZAJAEZR bytes-like A 7Y =27 M IKEMLTOVWES, ZHEARER ANy 77 —F 7T =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MDD DBRIETIIAE LA
T2 VDAL F YT =& (7 HAHLEHD bytes-like A 72 =7 b)) ZRHELET, U
bytes ¥ bytes ® memoryview A7V =7 FEENE T,

bytecode

callable

callback

32

("4 ha—F) Python ®Y —2Za— R, Python 702 4® CPython £ ¥ &7 ) X DNEEEREL
THIZNA FA—FANE Ay R LENET, N ba—Fi& .pyc 774 MICF vy adi, FAL
77 AN ZEHICFEITINZ 2R EADEHRICRDET (Y—RA=FhPH N, Fa— FAOHED
AV ARAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & D84 ka2 — Rt
J6T 2GR LR ST 2 RIEYS Y TEMET 2 VWA ¥ 3, HEERERL LT, N ba—FiERER
% Python (RAE~ VI THIET 2 Z &%, Python VYV — AW TRETH 3 Z e ZHFxATVWE
A

NA FI—FOME—ElZ dis ES2a—L IZHYH T,

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

following syntax:

[callable (argumentl, argument2, argumentN)

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

__call__() method is also a callable.

(=N 7)) RERO D B RTEITS NS DIEIHEE LTHE S 5B

(ZIR) 2=F—ERA T2 7 VEMERT 27007 FL—1+TT, 7 7AERIEE, 2DF T
ADA VARV A LOBERTERAY v ROEREZAET,

class variable

(75 2ZH) 75 A LITERSIN, Z5ALNLT (DFD, 75ADA VAR YA LETRERRELIR) &
HENH I ZHNE LTWRREHTY,

complex number

(BERE) L<HLNTVREBREILRLEDDT, TNTORIIER oM LTRINE T,
RS EEEANL (-1 DOFEHR) CEBEHIT 2D 0T, —RICBETIZ 1 eErA, T¥TIE ) v E
I E T, Python IZEZBICHAAATHIEL, BREOKGLEZIM > TVWET, BHIIKREC j 20
TEEFET, XX 3+1j TF, math Y 2 —VOBEREBEEFAH T 21213, cmath 2FWE T, &
FROMEHED D SEREBFOREET T, HEMZET TR, SIEFEVREHLTLEST
WTL x5,
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context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAMER) a v T F A MKEL TERRZHEZFOER, ZhUd. H2EBDMEHIE L DFET
ALy RTELZDFZAL Yy FRE=—ALVA L —=YRBTVET, L2rLay7FIAMEKTIE, 12
DFETAL Y FIZWLK DDA Y TFA MDD, 2>y 7 F R MERD RIS 72 IE B 2 2
7 DEDBIFTI, contextvars ZSML T X W,

contiguous
(B, E#ft) Ny 7 7 DRI C-8B#t F£721% Fortran B THIEAIC, £ONy 7 7 EEKE LT
WBEAREET, EuXRT Ay 7 71k C #HiiThHD Fortran #iEi T3, —RLOESITIX, ZDHE
TN TREY LTHET 2 L5 CREIN, REPLRrOHE DI T IEF T E S, 2X
TLOD C-Hi Rl TId, XEV 7 F L RAMICEZRZ K 5 BRIIRER DI A FHRANTLED B DITH L,
Fortran @i R CIEBA OB FRRINCE Z £ 5,

JL—=F>
(Aan—F) ar—F @3 ¥ 7N —FrDED RNZIEXTT, 71 —F LI RD SRS
PHAD. Blokd s mr s HE T, aL—F L ICFZL OfkL RHIEPH A, 3, HIT
B2IEMTEET, TN —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W,

coroutine function
(aN—F VB coroutine A 7Y =7 b RIRTEAKTT, 21— VBRI async def X THEX
., await. async for. BXU async with ¥F—7—F2FOZ PR ET, Zh ok PEP 492
TEAINE L,

CPython
python.org THIAF ENTWA, Python R 7 J 3 ¥ 7 FiEOIEMENLEETT, "CPython” W5
HGEIX, ZD%EE% Jython % IronPython &\ o Dy XIS 2 BN E 2 5EICHIH IR
9,

decorator
(FTav—x) oK ZIRTEBT, @, ewrapper M CRIKZEH i L CGHEHAINE T, 7aL—
2 DO—RW 2 M HRFNZ. classmethod() ¥ staticmethod() TI,

FTaAL—RDOXEE S VR VAT a2l —TF, RD 2 OOBBERIIERIVICFA TS DT :

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

@staticmethod
def f(arg):

FICHERD 7 7 A FEELETH, HENFONERA, TaAL—XIOWTFHLL X, BEBRER B
B 75 RERBORFaX U F2BRBLTLIEZI N,

99


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

Python Frequently Asked Questions, J1)—2X 3.12.3

descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide 2R L TL 72
W,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFEMNTIKED) iterable NORTH 2 WE—HBOERZMH L T, ZORRP 52 2FELIR ST 3 %
7 MN3EEZS TS, results = {n: n ** 2 for n in range(10)} £ T3¢, F—n Zflin *x 2
XM B EFE R AR L 3, comprehensions 2SR L TLZ X0,

dictionary view
(fFE L 2 —) dict.keys(). dict.values(), dict.items() 2NRTA TP =7 b TT, FEHDIHH
DEMRE 2 — 2L FT, T2bbE, HEILEINLI L a— 322 KMl $7, &L 2—
ZIRHINICSER Y 2 MIZT 3I11E list(dictview) ZHHA L TL 2 &V, dict-views 2L TL
7EE W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing »
ATz IDBELVA YR =T 2= AR oTWVWEDPERETL2DICE T =7 bOBE R nT
077 IV IRARANTT, bbbz, Bt 7Y =227 b XY v RREEDIENZ D #Hbhizh
LEST, (ZELDEIIKARZT, 7EADEIRKEITE, FHUIT L TH5B,)) A VYR —Tx—2R
FRIEDEHTZ2 T, EFELFTHA v Ehza—RiE RVE—7 4 v 7 BREERFF L CFRIMEE
MLXEET, Xy 727XV 7E type() X isinstance() WKL AHEZMITE T, (2L, XV
IRAVY 7% HMREEV SR THETA2IHTEET, ) 2ofb b, HAMIC hasattr O
Ee BAFP 7a27 oI v 7% FHALET,

EAFP
MR % ¥ 2 X DEFL%ZF 5 DA (easier to ask for forgiveness than permission, ~— 7 4 — D%
AN DIETF, Z® Python TIALffbhTWwWda—74 Y F7RAXA LT, BEFIENLRF—E
WDFEET 2D EREL. ZDRED > TORGEHINE/HIEL T, ZOMRTFRIFI3
=T 4 YT RARA MR, try XB XL except XD TADHZOPRHTS, 2077 =v 7
Z. CDEIREHETILLMMORTNS LBYL ZAX AN EXBNZS DT,
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expression

(R) > FHiicns, —FLFH ORI (a piece of syntax) TF, Sz 22, AWV 7
Fov, Al BT 2R HETREBITCH LAY, HZRTROEROEAERTT, D%

SRR LEWV, Python TR EFEOETOMBERLA L VWIS DITEHD FH A, while DX I I,
RELTRERARVY X DD FT, RABATIERLIXTT,

extension module

f-string

(PEREY 2—1) C R C++ THEINZEY 2—)L T, Python ® C API %F|f L T Python 27
RaL—F—a—-FeRhEDHLET,

£ B ARSIV XCFEN Y 7 TR Vestring” 2 FEEAL. ZAUE 74—~ v MIEATAIY
F IV DFEFEEDOZITT, PEP 498 3L TL X\,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANA T =27 MCRERE 3 EEDDET: A0 N1 F V=T 710, Ny 77 Shi NA
FUV=T74l. ZLTC TFALT 7ML T, A VX =724 RiF io EY a— L TERINATV
F5, 77 ANAT Y 22+ RAE BN TTIEIE open O BIRZES Z ¥ T,

file-like object

file object E[EF"TT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANYATLADIYA—T 4 Y7 TE, TRTH 128 N4 PYUTRIEFIZTa—-FEIh3 e
REAFXNBLTWEBDERA Z77ANVATLDIY A—F 4 VP TIOADRIE I N D - -5E
1Z. API BH%¢%% UnicodeError ZEH T2 2235 H £9,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774YR) A VR=PZNTWVBEY 2—ND loader DFRZRTT 24722 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry
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finders for use with sys.path_hooks.
See importsystem and importlib for much more detail.

floor division
(TID B THRE) —FE VBRI D ST 2 BARE, U TREHEEFIE // T3, flRIX 11
/] 40F 22D, ZRE EINFMNCTFENIGBOBEDORETIX 2.75 BV R-oTE T, (-11) // 4
d -2.75 Z INEWAIC D B GRITF: BOERRADADZITS) DT -3 12785 L IFERELTK
7280, PEP 238 22 L TL 72X\,

5E4
(B8R MM LANCEZIR S —EHDO XD Z T, BRICIZ 0 M ED R 2T Z etk E T,
FEEDOEITRHIC T e RS2 Z e 3k E 5, R51E. AV v F. function 2B L TLZE W,

function annotation
(BB 7 ) 7—>ay) DT X —=ZBRVED annotation TF,

BT 77— avid, @HEEEYF oo d: fIZE ZoEE 2 2D int BD5|
Boelits e ifF S, £ int OB D EERO L HiffshTnE T,

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

return a + b

B /7 —3 a OXEE function O CHRIHINATVWE T,

WREDFAD D % variable annotation, PEP 484, #ZM LT Z& W, ¥/, 7/ 7= a v &F|
HTARX M5 275 4 A LT annotations-howto S L TL X W,

__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
(IR=varryay) IhBEEONE 2 DRV EY) 2T 208 T3, Python X, &%
vy b, ERZEEZRH LBET 2ERARN-—VaL 7 X2 ffioTHAR—YaLryarzffungk
Fo AIN=VaL 7 &Fgc B a—NEHoTHIETEE T,

JIxrlb—%&
(¥ =L —2&) generator iterator ZiRTEIR TS, @H OB TNE T, yield REeHFOHT
B0 ET, yield Rid. for b— FTHATERD, next() B THEE 1 >FOWMD LAY TE
5, EOWM I ZERT 2 DIHEHENET,
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BHEEY AL —FBEBZRHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T, BRISNLEBE®RDSHS L TRVWEGE, LD DI BEE2 AL 5,

generator iterator
(YzHxV =&AL TVL—2X) generator BIETHERZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2a8t) 2@l T, WHIE—FRricH
MahExd, DxRL—FATL—% HEHINL . TMLMVEZIE L X3 (BEHEOBEBDFT
D7z TITHT LWIREED S BAR S 2 @ & MR T ),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

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

generic function
(=3 V vy 7R R8N0 LR CREEZ T 28> SR XN 28T, MO LKIICY
DEEEANDEPIET 4 ANy FT7AITVXLIEDPESINET,

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 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock BB L TLIZ&E W,

global interpreter lock
(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HMEATT, ZUTKD (dict &Y
DEERMAAAAEEL) A7V 27 VETFADMEKET 7€ 2120 L THHERINICZ 21T 5 DT,
CPython OFEENS Y IRV ET, A VR TVEX2EKRERY 7 FTEIL T, ?RAF7aty ¥~
UL BMIUCD TR T EEIEHRICT, 4 VX TV XREMBICTLF ALy FETES L51272D
3

727U, D 5 VAN DON L O DIIRE Y 2 — i, Efie Ny ¥ 23t H R Y ORI EOBE WL
32 EICGIL 2RI 2 X KIS T0ET, T/ 1/0 W% 3 254 GIL & ISR
ENET,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.
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hash-based pyc
(Ny¥ar—Zpyc 77 A) IESWERHEIT 27012, MIGT DY —RT7 7 4 L ORMKEFRLIT
BNy Y2 liZ2EHT 2N, Fa—FDFxF vy v a7 740 TT, pycinvalidation ZZE L TK
72EW,

hashable
An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny AR ATI 27 PEHEDF —REEDOA AN L TR E 5, HECEEGDT — X MG
BHNETA Y > afizfli>oTn225TY,

Python D4 I 2 — X ZTARMAABA TV 227 ME AFL ALY ¥ 20[RETH, (VA FREED
EOR) 2= TNRAVTFENY T2 FARET T, (X TR frozenset DEIR) £ I2—&7
NRaAYTHIE BRPINY T abRETH L EDANY Y aA[RETT, I—F—FERDI TADA ¥
ARVATHDEIBRATI 27 METFT 74V M TAY Y al[ETT, TOAHEET (HHEZRVT)
PSS FIIIEFMTH D, Ny > afliF idO) EhEsnE T,

IDLE
Python Ofi&EFEEREE (Integrated DeveLopment Environment) & U7# 8558 (Learning Environ-
ment) TF, idle i Python OFHENLREAICFMI N TV EEARNLBREO LT 4 X 4 V&R TY
REREET T,

immutable
(A32—2T7N) BEDEER->TA T2 bTF A 32 —RTNRATI 2l M, BiE., X
FH, BERORXRTAREDRHYET, ThoDF 7Y 27 MIMEREZONER A, HlOEEESE
BRI, FlBA T2 7 P ERER L RTNERD ERA, A I2—FT7ARIT T 7 NI BEIE
DAy ¥ a @R 72 2 RN CTEHERFE 2R LT, HEOXF—BZ0HITT,

import path
path based finder % import %€ 2 —VEMRT 25 (X721 path entry) DV X T, import
. ZOVU R MIEE sys.path D ORETH, 37 v F—IDFEFHE Y 7 —ID __path__
BN S R ET,

importing »
%5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 2UHETT,

importer E
Ja—VERLTR-FTEE TP b, finder ¥ loader DEBLLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful

way to test out new ideas or inspect modules and packages (remember help(x)).

interpreted
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Python &4 ¥ 2 7V ZEKOFFETH D, 24 FEEOMUMNE L E T, (N4 Fa—Farx
A IWBHDBIDIC. ZOXFNIBHKTT D, ) TITOA YR TYXFiELIZ, Y—Ra—KD7 74
N, EFEFURERRICLTrOFETIRI L Vo R LIC, BEFETTEIIL2EKRLE

To A VR TV EEROZEILBER. a4 SERDEFEI D BERE TNy ZOF AL 7 MEH NS
DD, TuZS5LADEFIZ—RIGENTT, WEEH BB LTL X0,

£)

|

interpreter shutdown

iterable

iterator

Python 4 ¥ & =7V X —i3¥ ¥ v b XY Y ZEFHEINLIT, BT 2 — AR ITXRTDI Y T 1 HILIA
NESHEZ 2 8D, TRTOMERL 7Y Y — A2 BRFERNICHKS 2. File 7 = —XWZAD X5, 2O
7= AR=JOALIF 2HEBEMFCHLEST, CTARKEDZI—F—ERDT AT 7 X—%
weakref 2 — Ny IBNIEPHINEZBHDET, v v bRV Y 72— XFIZETEINEa—F
. ENPMEETZ Y Y — AP TTIHEREL RN (KL< H2HIE T4 75V —FY 2 — /L% warning 1
HTT) 72k & 2 fIAMCER L £ 3,

AVER—TVERT vy PR T2 ERERIE  main B a—AREfTEINTWSEZAZ YU T
DFEATHET LIz 2T,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,

and objects of any classes you define with an __iter__() method or with a __getitem__()

method that implements sequence semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

An object representing a stream of data. Repeated calls to the iterator’s __next__() method (or
passing it to the built-in function next ()) return successive items in the stream. When no more
data are available a StopIteration exception is raised instead. At this point, the iterator object
is exhausted and any further calls to its __next__() method just raise StopIteration again.
Iterators are required to have an __iter__() method that returns the iterator object itself so
every iterator is also iterable and may be used in most places where other iterables are accepted.
One notable exception is code which attempts multiple iteration passes. A container object (such
as a list) produces a fresh new iterator each time you pass it to the iter () function or use it in
a for loop. Attempting this with an iterator will just return the same exhausted iterator object

used in the previous iteration pass, making it appear like an empty container.
FE 7 BRI typeiter I2H D T,

CPython E#DF#l: CPython does not consistently apply the requirement that an iterator
define __iter__Q).
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key function

keyword

lambda

LBYL

list

(F—BI%) * B H2VIIREREEIE. YV — MRIEFLED 7D OEZ RS LATREL 7
¥ =2 b (callable) T3, HlZIZ, locale.strxfrm() & F—BIRICHZIE. v —UKFDY — b D
BRICDo oY —FF—ZIELET,

Python DZ < OV — M3 F —BHEZ IR D EZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

F—BREEZ HIEEVL 2D H D £3, Bl str.lower() XY v KERIFENLFERXHIL
WY — b5 X B LTS Ze k%, H»2WIE lambda r: (r[0], r[2]) O &
572 lambda X225 ¥ —BIEZES Z L D TE %3, £/, operator.attrgetter(), operator.
itemgetter(), operator.methodcaller() @ 3 DOF—FIa > A 57 2p3H H £9, F—BIK
DIED 75 e 0T DAl Sorting HOW TO 2ZH L TL 72X W,

argument =
B B L TLIZE W,

(Z X)) H{LDA 54 VBT, BB OH S hize 2iICiHiicns 1 20 X 284F7, 74
XEABUE VE 5 #501% lambda [parameters]: expression T7F,

FZ2130R5EDH (look before you leap)) DIFTE, ZDaA—7F 1 Y7 AXANVLTIE, FFOHLPBRRK
2175 N, BIURINCHTRSM (pre-condition) HIEZITWE T, FAFP 770 —F L MEYT, if
X372 S AMDND DO TS,

<ILF ALy FMEEhZ2BE T, LBYL 7 7u—F13 7 B37 @fE e " R @BREOBAREELS &
BZTVRIDBHD EF, HlZE, if key in mapping: return mappinglkey] ¥ 5 22— FiZ,
HEDE, DR L v RHBERDEIC mapping 705 key ZEDR KM L T, ZOMEEZ, v
73 %h EAFP 7 7/u—F %5 Z L TIRTE £73,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

loader

(VA MANEER) =7 Y 2AFDETH VR —HMOERZUHEL T, ZORR,26K2 V) R P2k
T, AV T PRAFETT, result = ['{:#04x}' .format(x) for x in range(256) if x % 2
== 0] £35¥.0H5 255 FTOMBE 16 #EHEREL (0x..) LEXXFI»HL2 YA MRERL %
To if HildA 7> a2 2T, if @i WA, range(256) DR TOERPUH TN E T,

£
Ja— kU —FFTB3F 7TV b, load_module() EWHEHEIDRXY v FEERE L TWARITFUIX
DEVFA, B—X—I3—MINC finder 2> HIRXNET, FMlld PEP 302 %, absiract base class I
DWTIE importlib.abc.Loader ZZML T2 & W,

Oy—IT>a—51 >4
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On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 721} 7z [AFKEET T,

mapping
(oY) FREOF—HKEZ Y R—F L TWT, collections.abc.Mapping #* collections.
abc.MutableMapping @ HREIE I 7 X THREINLAY v FEFEELTWEary7F 4
7Yz FT9, Bl 11X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter 72 ¥ T3,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder & BRIZH D F
/1117 M G

meta path finder 255255 % XV v FIZDOWTIX importlib.abc.MetaPathFinder 2SR L T %
ISAAN

metaclass

(RRTFGR) VTADT FATT, VIRAERIEZF, 77 RA%, 77ADFHEL, HEIFADYV R+ %
EDET, XX 7 I7RE, #ho 30%51 8 LTRIIMD, 27 AREZEMLEZEVET, IZLAY
DATY =27 MEMAFEE GRIEX X7 FAD) 77 4L b OFERELRIREEL TV E T, Python 23RE5
BOWFHAARZLDART FRAEERTEBRTT, FEAEDI—F—IZWo T, X X7 7R FELL
BEORWHDTT, L2L. —EDBETIE, XX 7 7RFBEHTTLA Y " RAEEZRELES, &
YZRBENT 7k 20ou Bl ok, ALy RE—7WEBMLED, £ 70227 FOAREBIL
Tebh, SN o RRETRRY, ZLoBETHAINE T,

FEANE metaclasses ZSR L TL & W,

XYy E
(XY v R) 75 ZAMBOFCERINLER, 2027 F72ADA VAR Y ADEME LTHOH X85
B AV Y FBA VAR YZAATY 27 P E— 58 L LTRUIMD £F (Z0HE—58IIEH self
CIENET), BE ¥ RA SN O—T 3BHLTLIEZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_ 2.3 mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module

(£ 2—l) Python 2— FOMBEM Y LTEEL ATV 22 b TF, TV 2 —LIEEED
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Python * 7Y =7 b 2 EOHFEMEZRD £ 3, €Y 2 —LId importing OUEIZ X - T Python
N SUSES 0=

NYT—=2 ZBRLTLIEZZWN,

module spec £
Ja—nA%E2ue—FT30fHbNEM Y R-MEHEOERE S HATZEM T T, importlib.
machinery.ModuleSpec D14 Y A X Y A TT,

MRO
method resolution order ML TL 72 & W,

mutable
(32—RTN) 32— TARBRFTVx7 ME, id) 2ER B R HEEETEE T, 1Sa—
27)) BBELTLEE W,

»

named tuple
ZHITE XS L WS HEER. R TABRRELTWT, 4V Fy Z AN BRI LB 2T
D7 7R TEAEREOERL Y S RIEHINTVWET, ZORPr 5 IMlOMEED > TWVWa &
EHHHET,

time.localtime() % os.stat() DRV EZZLWV L O DHARAABNIHAFIT E X TLTT, il
D% sys.float_info TI:

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

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(F%ATZEM) BRSNS N 25T, ARIZEMITEFHEr L TEEINE T, LiZEEIEA 7Y 22
FD (XYY FD) AT o7b DT TR, RFIVRS O, KENZ D, 2L THAAALD
SONRDHH FT, AREMITATMOERE S ZLICE > TEY 2 — RS R— T 5, HlZIXBEE
builtins.open & os.open() IFHATEMTXAMEINTVET, Fioo EDEY 2 —UHBE R FE
LTWR2RT 2 Z8IiC ko THATZERNIIATHilE & R EZ B L 3, B2, random.seed()
X itertools.islice() ¢HEL v, ZAFNEY 2 —)l random X itertools THEEINTWVWS Z
LD S TF,

namespace package
(BHRIZER ARy =) TR r—=YDary 7+ LToOAREMEINS PEP 420 TERI N
package TF o HBIZEM Sy =D W3 WENRRA LR RN e TE, __init__.py 7 74 V%

108 18 A & FB5E


https://peps.python.org/pep-0420/

Python Frequently Asked Questions, J1J—2X 3.12.3

Rz loni=, reqular package ¥ 1ZED F3,
module ZBHLTLIZE W,

nested scope
(AR P ENTeRa=T) SMITERIN TV I EK 2 SIS 2AET T, BRI D 2B O RE%L
DOHFTERI N TV EHE. NHOBBIISMIDOBEB Oz RTE%x T, A A PSR a—T
377 4V b TRERDBREZTNTE, ZHORANRTERVDOTERLTLEZS W, B— VAR
F ROR[DR a—FTERZHAEE L XS, AR, 70— OVEREM-S & 7o — ILHETZE
RIDOEZRFAEE L ET, nonlocal TIHMIDERICEZIADF T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,

only new-style classes could use Python’s newer, versatile features like __slots descriptors,

—_)

properties, __getattribute__(), class methods, and static methods.

object
(A7 =7 b)) RE (BEDHE) LERINLRLZFE N (XYY F) 228 TDT—%, b LI
RTD HRAEAINTTZ OFMOILES 72D L,

package
(R T =) ¥ TEY 2= VLHRWICH T v r =280 L OHEKS module DZ & TT, &
FIRCIX, Sy o —2% __path__ @M% $D Python # 7Y =2 T,
reqular package £ mnamespace package B L TL 72X W,

parameter

(R51#) %I ORMET B (2 AV Y F ) OERCBWTHEART 2 R318 2HHEL %, K
SR 5 D D £

o MWEBEFRLIFF—T—F: {UE THLIWIE F—T—F5|H L LTET L TEL5/EEELE
o TS ZIBLLTD foo R bar DL DI, T 7 4V ~DIRGIEOEETS:

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

MESH: fEICX-oTOAGZONI5IMEEEL 3, MEBFTHOL T BEERDFIBDOV
AMDHTEZENSLDHRAI / ZEDBEI L TERTEET, BIZIXZTILD posonlyl ¥ posonly2
A EEAT IR £3:

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

o F—U—FER: F—U-FRIoTOAGEZLNZ5HEIRRELET, F—V—FEHDFIEE
ERTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X 512, BBERDIRGIEY A M
B ERMESIBEITHD x B TT:

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

o HERME: (RORGIATEICRT S5NIAERDOMESIRUINZ T) EEOEBDMES G Z
LRBIEBEELET, ZDXSRRGIEIL. HUTD args D X5 RGIEAH DRI * 201F 2
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Y TERTEET:

[def func(*args, **kwargs): ...

o AIERF—7—F: (MOR5IFTHCRZI SNERDO X — vV — F5IEICMA ) EEOEKD
F—U—F5BRE5Z5N2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 512
B DRNC %% D35 Z L TERTEE T,

REIEEA 7> a Y e HDGIBOEDL HBIEETE, A 7> a yOglIET 7 4V MEBDIEETZ
£73,

RE1% . FAQ ® E5|HM LRG| DEWIIETTH? . inspect.Parameter 7 7 A, function 2
va¥, PEP 362 2R L T Z& W,

path entry
path based finder 73 import § 2 €Y 2 —)VE2IET import path LD 1 DDEFITT,

path entry finder
sys.path_hooks IZ®H % callable (D% D path entry hook) 23R L7z finder TS, 5 Z BTz path
entry IWHBEI 2—NE BT B HEEH>TVWET,

NRAZY P =T 74 Y EPRETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
ML TLZE W,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder VA
7 4V D meta path finder @ 1 2%, €S 2 =D import path ZREL F 3,

path-like object
(path-like # 7> =27 }) 77 ANV AT LNRRAZRL T, path-like 72 =7 ME, RRX%Z2RK
T str A7 Y27 MR bytes A 7Y = b, 713 os.PathLike YR P AN ZRHE LA TV =
Z bDENDTT, os.PathLike B baAZH R—FLTWVWELF 7Y =7 M os.fspath() %
MUOHST 2T str £7213F bytes D7 7 A VT AT ARRICEBTEE 9, os.fsdecode() &
os.fsencode() IXFNFN str H2WVII bytes KRDZDEHRAT Z2DIMEZ LT, PEP 519 THE
ASNFE L7,

PEP
Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 18 L THERZERET 2. H 2V
Python OHHERER Z DIBERIRFIC OV TN T 23ETLHTT, PEP &, HABICOWTOER
Bk L 1B 3 2 BRE Dl (Biam) ZBZ 2 RNE T,

PEP &, #EREDIREIC»H 5, 23 2 =7 1 I X SMEREDHEME Python 1272 S 2GRN
DXENDTD DR LM OMKEE 22 2t ZBEKLTWE S, PEP 0FZHICEII2 =T+ NDEE
Bl zEiT5 2. RNEREXELT 2L DEBERDD £75,

PEP 1 Z2ZRL T W,
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portion
PEP 420 TEF XN TV, namespace package BT 5. D7 7 A AW (zip 7 7 4 MITHERN
TNTVWEHEDDHZ) 1 D2DT 4 L7 MV ITHNE b D,

@B 1% (positional argument) =

I8 ZZML T ZE W,

provisional API
(HE API) 5 4 75 ) O%JT BFEREED S FHHINCRA I NI DTS, TDLIBRAL VX —
T —ANDOKEREHE I, ETHALINTVAMBPHIRTOELAN., a7HFEECI-T
ME Y AU, BAIEERREE (L X —7 2 —ADHIRETEEN D) PMTbIZET, Z
D ESBEFRRZOLRAITONEDDTIED D FHA - ZHUX API ZHHAALENCIEREZ  ShTw
T2ERBRMMPBE L2 ZICOBATONET,

PE APT IZoWThH, BABHMDR VAR RETFER LARINTHET, MERIHIL .
Ga TR AR RS RETT,

ZOTaEAZED, EBES A TS VEMEERZ T Vs —CEVWHEELTAD SN E Z L,
RRZHEX CGERER SN FE T, 3l PEP 411 23R LT EE W,

provisional package
provisional API ZZRL T EE W,

Python 3000
Python 3.x VUV —X74 D=y 73— LT7T, (Python 3 23EWRERDEER - HIESNE
T9, ) "Py3k” g h 52 ddHh 7,

Pythonic ftt

S TR RE 2 THEIrNIza— F TR, Python DRHT—BINRA 74 F 2o 7B 2

Fea— KRk, #HlziX. Python O—fik A4 7 4 F LTk for XEH>TA T 77NV DITRNRTOER

WRKE-oTL—=7LET, DZDFEBIIFZOMHMEAITRVD T, Python IZEATWZRWAZAD
DICBIED Y v R—%fE5 b LOLEEA:

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

ZAUTH L. Ehwiz Pythonic 72 41K

for piece in food:

print(piece)

qualified name
(EBffith) €Y 2 =N DI B—NVRAA=TD06, ZOEI 2—LVTERINLZ TR, B XY v F
AD, " RRT BRT Ky ARG TS, PEP 3155 TERINTVET, by TLLOBEKR Y Z
AT, BHi%EA T POARTIEEL TS

>>> class C:

class D:

(RDR—IhE<)
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(FiDR— 25 D %)
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 AANOBRTHDLINZ &, T2EMB (fully qualified name) IZTXRTOERY =% B
2RO Ry AR, HlZ1T email.mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text._ _name _

'email .mime.text'

reference count

regular package =

The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

72, __init__.py 77 AVEBLT 4 L7 MU LTD packages,

namespace package SR L TLIZE W,

__slots___ 4

FANTDES T, A VARV ARUEOHEBEDONUDERLTEE, £ VARV AFELHRT 2
Zr T, XBVEHWLET, ChUIEILELNZT 7=y 7 TTH, IELLFSWEAPLIY v F—
RDT, Wk —Z, PIZEXA Y DIERE L 257 TV r—2 a3 VT VARV ARKBITHEIET
5, LWVok ZRRE HLRVDIERZ T,

sequence

An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.
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set comprehension
(BEBNTLKRED) iterable NORTH 2 WIE—EOERZWUH L T, ZOMREI LR 2EEERTa Y
XU MRFEEXFHTT, results = {c for c in 'abracadabra' if c not in 'abc'} &3 % ¥,
{'r', 'd'} 2WOXFHOEEEEMRL FF, comprehensions ZZIR L TL 72X\,

single dispatch
generic function D—FETHEZI—DOD5| BRIz L DERINE T,

slice
(RAFAR) —fiC =T VR OD—FEELA TV 27 by RAT4REF, BFEREL [1 THRLNHE
BoBoMican y2HEL Z e TELNE T, HlZIE, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =7 PEAETHHAL TVWE T,

special method
Rk X Y v ) & 2 BN2REOBIE. BIZXMNMEZ $ % 72912 Python 7 6B U S 5 X
Vo R, ZOMBEORY v Fld. XYy FEDOBRFMEREZICT VX =237 2 DBDWTWET, Kk
XY v RIZDOWTIX specialnames TR XN TVWE T,

statement
(2) XEAA— b (3—FD” 70y 27) KRAIRKREZETT, XE X hF—v— Frofkahs
HDODEE LA TT, %BFEICIE if. while, for 23HH %7,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
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
(TXFAPMT7A4N) str ATV 27 M EFAZFEETED file object TFo LIXLIE. 7FA M7 74
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MEFEBIIAAL MERIDO T =X APV =217 78R L, THEFALIY -7 7 ZHBITWV
¥9, 7FA M7 7 A LDFIZ, sys.stdin, sys.stdout, io.Stringl0 £ Y AR VAR E R T F A
FE—F ('r' or 'w') THWEZ7 7 4L TT,

bytes-like ZT T RFHAEBEETEDZ 77 ANA T2 MiZOVWTWIE, NAFUT7AIL 5
L TLIZE W,

triple-quoted string

type

(ZEHZ +— bXFH) 30Dk L2 4 — bid B (7) 7 HRRA a7 4 — () THERLCTFH, &
WD (—H) 74— FXFINIHARTRIT & 3 XFINTENIDH D FHAD, EOorOMETHHT
T 1002008 LY +— Ml BEIRF —FHULICEL 2P TEE T L, T#CFE (\) %2
HORL TOHEBATICE DB 2D TEZDT, FFaX VT — 3 VFHEE S RHICRRICER]
T,

(B Python #7227 VORI A T 27 " BED LS R D0ZRODET, HHWE2FTI =7 b
WBHZRS>TVWET, A7 227 FOBIE __class__ BWHT7 272X L&D, type(obj) THIEL
7= kS,

type alias

(B4 V7 R) Bopl#T, Bzl IcRALTERLE S,

M4y 723 Ber b 2HMLT2DICHHTY, flZIE:

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

pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFIHD ® % typing ¥ PEP 484 2L T F X\,

type hint

universal newlines VA

(Be v b) ZH. 7 7A@ BED R I X =20 B EOMFE N LRI ZIEE T 5 annotation TE,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVEKR 77REME BET. a—-—F LV EBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 22X\,

FZPFMZ M) —2LDBIRED—DT, LTOITARTEITRLIAHZ L £9: Unix OITHEHEE '\n'.

114

18 A & FB5E


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/

Python Frequently Asked Questions, J1J—2X 3.12.3

Windows OHE '\r\n'. H\ Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() WL TLZ &\,

variable annotation
(EBT /7 T7—=>ay) ZRH 0G0 7 ZAEED annotation .

BB B WNE 7 7 ZABMHICERZ NI 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

BT /7 T7—a @B BEEY L odifibiET: flZIE. ZOEEII int DEZIRSLZ
PRI TVET:

[count: int = 0

BT ) T— a ¥ DOREUIOWTIE annassign BiCHEH LTV T,

KEEEDFBADS D B function annotation, PEP 484 | PEP 526 ML T &\, /-, 7./ 77—
YaYENHTERANTF 77 1+ AL LT annotations-howto SR L TLZE W,

virtual environment
(IRARBEES) WA Y D X h 7 FHFIEECF, ZAUCE D Python 2—F &7 7Y 7 —2 2 VIZA
U AT 5 ETEHNTWAMO Python 7 7V 7 — 2 YOBEENCFH T2 Z 242 < Python Sy
T—YDA VAN EEHET) ZENTEET,

venv 2SR L TL XV,

virtual machine
(R~ v) E2ITY 7+ Y 2 7IC K DER SN 3 Y ¥ 2 —&, Python O~ > & <4 k
a—RKav AL SHEHALE N RO—F 2EGFLET,

Zen of Python
(Python ®1&D) Python ZEfELFIHS 2 L TOEZ L5, Python OFEHFERRIE EH¥%2 VA MZ
L72bDTY, Wak7 v > 7 FT "import this” ¥ T2 ZDVRAMEHRDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils 7B Y =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python 2B 2 HINMEZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EBI&BIck b E L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.12.3

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

3.12.3 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 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 3.12.3 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.12.3.

4. PSF is making Python 3.12.3 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

120 1% C & BLr>1tE> X




Python Frequently Asked Questions, J1J—2X 3.12.3

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.12.3, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

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

(RDR=V ki)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
(RDR—=V ki)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written
(RDOR=V ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.

http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7wvhk

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

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

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDR=V ki)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR=V ki)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
(RDR=12Hi)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select EY 2 —E kqueue £ Y Z— 7 2 — ROV TDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~~AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDR—T12HE )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*
*
*
*
* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

(RDR=V ki)
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or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

E I S S L I

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, 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. For the
OpenSSL 3.0 release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,
(RDR=V ki)
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and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a

cross—-claim or counterclaim in a lawsuit) alleging that the Work

(RDOR=V1FiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditionms:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.

Notwithstanding the above, nothing herein shall supersede or modify

(RDOR=V1FiL)
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "°“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDR=V ki)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
(RDR=V ki)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR=V ki)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project.

projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

https://sourceforge.net/

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR

TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-

WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

(RDR—IhE<)
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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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