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—fi% PYTHON FAQ

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/

Python Frequently Asked Questions, 'J1)—2X 3.10.13

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,

FALYADIDFELVIHE £2XAD Y >~ 271X the PSF license page 2SR 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://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python ZfAZ T 3DICAWVWTWVWETH?

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

ZDEFEE. CFHINHE (IEMES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC. POP. IMAP, CGI v/ 3I>7), Y7+ v 7Ly =7V 7 (Python
A—FQAZy FFRM, BEVZ FRT AV YT, ) AR =T 4 YIS RTF AL YR —T 2 —
A (AT LA, 77 AN RAT L, TCP/IP V7 v ) O KD REEE I N—F 2 KFBRIEES 47
FJUMBLRD Lo TOVET, AIMNTEZ0EH ST library-index D—BEEZSBIRL TLEX W, £/, A
Y — K= 4 DIR BH X £ 3§, the Python Package Index 22 SHBRDH 28y r — I HEL TAZE
Lx9,

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

Python @ N— 3 > &5iE "A.B.C” 7213 "A.B” fFrohxd :
e ARBRAY XY —N=VarFSTT - SHBICARYICKEREEND - HE TP I ET,
e BEXAFT—N=VarBETT - BXOPROWEELD - HEITHEPINET,
o CRIA7uN=TYaryEETT - NI 749 7R Y —RTLIZHEPINET,

NT T4y 7 AV —=RZDWTFHLLIE PEP 6 2L TS0,

FTRTDYV Y —=ABNT T 4 9 7 AV Y —ATHIZLVIDITTEDY FH A AT v — U U — A NDUEHE
FECld. —HOBFEY V—ZADMESN, 77 7R, N—&h, 7030 ) —R@ERie &I shgEd, 7
T 7RIEA VR =T 2= ADEEEINR NI BV IV —REINZRBAY YV —XT, 2200717 71—
TAYVR=T 2 —=ADEDZPH LNLEEA, N=ZID o L LELTWT, BIUFDA ¥ & —7 = — AR
FEINFETHHLVED 2 —ABMENE b LNFERA, V) —AEMIEE 72 DT, Banins
ZEITOTRIFIUIEFEINEE A,

TINT 7, R=RE VY =REMDON—Y a VIZ, BINOEEFNZRS £ 3
o TNT 7 N=YarOEEFE. HL/PNSBBNITHLT "aN 7 2 b %7,
o NR=ZN—=YaryOERFHZ. H2/NSHH N IHLT "N b x5,
o VU —REHIN—Y 3 Y OEEFZ, HEPNEILE N ITHLT "reN” &2 b %5,

DFED, 2.0aN 2T ohznNn—2a VFTART 2.0bN 12935, 2.0bN 1% 2.0rcN 1Z5eis, Z2LT Chn
513 2.0 Ik BFET,

Flo. 72247 DX 4 HEFEIMT W IAN=Ya v EFESHHDET, CHERERON-Y 3 VT,
CPython FFV K M UL EEZEL L FEATWEY, FEE REDO~A F—V V) —ABTON K, N—
Tavid "2.4a0” D XS a0 BOLKRDIA F—NN—=Ta VIR HFT,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF 2 XY FHBML T XN,

1.1. —#R1ER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006
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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/mailman/listinfo/python-announce-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—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 ONTHECNY FZ2 LIFBICIZES LIEBGRVWTTH?

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

NTHEIZE Roundup 7 A7 ¥ FBBETT (IH 60 0Ml#T2HMZIETHLS LD, NIz
EIR L7z 227 v I 7= MREEZ ), LRI AN Z#EIZ SourceForge 2> TWAZ D 2745,
Roundup @ password reset procedure 25 Roundup D8RV — RERE T2 Z e B TEF T,

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

1.1.13 Python ICDWTHITENIESZ@AHIESRBTETEIH ?

Python 2B 3 2 5 7-DEHEZLFIHAT2D05—FTL x5,
The very first article about Python was written in 1991 and is now quite outdated.

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 XTH ?

FW, K EADHD, ZOEFALEBREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks IZ® D £9,

/2. A I 4 EFJET "Python” THZE L. Monty Python % 7 4 VX TRALTHVWTT (7
¥, "Python” & ” §EB” THRL T ZEW),

1.1.15 www.python.org [IHFRDEICHZIDTIH ?

Python 7Rz 7 b DA > 7 Z3MHAFIZH D, Python £ V77X 57 F v F— LIl Lo TEHINAT
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://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
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 DBIFEDE E - 72tH, Guido van Rossum (& 1970 FRUICHHE - 72 BBC 2 X7 1 > VU —X "Monty
Python’s Flying Circus” OBARZFHFATVWE L7z, Van Rossum &, T, 2=—2T, PLIATV7T
ARAFPRL Do 72D T, ZOFFEDHARFIL Python EFERZ 2IZL72DTT,

1.1.17 ERRNEVTa - NAMYV ) ZFEITTHELTUIWTEREAD?

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

1.2 JREWMFTOD Python

1.2.1 Python BFENKSVWEELTVWETH?

ETHRELTOVET, 1991 FFLURH LVWEEY V—REB X Z 6 225 18 » ABICHIATVWT, ZDR—
ADWEZESTT, N—=T 2> 3.9 DFRFETIX, Python 312 » BIT—EDR—ATAT v ==V 2D
VY —2%fToT0WET (PEP 602),

BIREDIH A=Y 3 ¥ D "buglix” VY —RAE2RHT 20T, BFEY V—-ROREHFRLCAELTVEE
T NTT 49 7 AV Y —RBF N=VaryESD 3 BFHOHERIZ X o TR (Bl 3.5.3, 3.6.2), KEMND
JoDITEHINTVET, N7 4 v 72N ) —RZEHAOMENDBEZIBEEN, —HDONT T 4 v
AV =B THLA Y X =7 2 —ADMRE=NZ Z e PRI TVWEDTT,

BT DEERY V — AXHIZ ‘Python download page ¢ ICHD £9, Python [ZIZ 2.x & 3.x £ W5,
HRICFHIETTEER 2 DON—=2 3 VBB FT, #HEON—-—23 VI 3.x T, THIRLKHAINTWVWSS
1TZVDIFLALTHR—FINTUVET, 2x BEAL LTLELFATNTOEITDL “BSTNULIFX
OTFVRAENERA

1.2.2 ¥N<B5VDAD Python ZE->TVWETH?

EHER NBEFARZ DI L WTTH, BZELLIMEAADDLZ—F —2WBTL x5,

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,

6 % 1 & —fi% Python FAQ


https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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1.2.3 Python 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://www.python.org/dev/peps/ ZZH LT Z&E W, PEP &
Python IZIRRE X NIFHEREIC DN TE LN RETE T, R B R & FESREX N TV E T, "Python
X.Y Release Schedule” (X.Y X E7ZV V—ASINTVWRWAN=I a V) ZHELTLEIW,

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://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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IR 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]
A VRTYVEPHIUE, TR T7IVTELTVRRMICEF 2 XY MIEROZ RN R 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 OEBIWCBI B3 HHICOVTOREBME LIzWiR s,
Lx9,

the edu-sig mailing list IZBMT 2 & KW T
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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
http://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://www.python.org/dev/peps/pep-0008

Python Frequently Asked Questions, 'J1)—X 3.10.13

F)
[=]

22 37

[l
i

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

COMRRES I (REMCIIIMUTWE 7 52 4 Y AR Y ZAEROHI L 13#E - T) B3 ERR D 2
A—TFOEBDOMEEZEZ LIS LTVWEDE, WS e RHLEZDICHETT:
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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(Q):
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 2o TEPDICHR>TLEVE T, LM VEEPA VR-— b EhEEY 2 —LONERES
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
CETHRAMUHEINZ X7 7 RENZ12DITRIDET, V=T PO TREETIE x 134 THD,
PEo T, 2TOREUZ 4%%x2 DF D 16 IRLET, ZOZ LI x DEHEEZATAD L THAETE, 74K
DIEDNENED XS ITEDLLDPBETE X

>>> 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
DHTIE 1. 3 OHTIX 2 LT 22 ZEE2EKRLET, o T, ZNZEND T LAKXITSRIELWEE
RT LSRR FELT:

>>> squares[2] O
4
>>> squares[4] ()
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
TLPEEV, ZOEI a— M7 e — U RAFTE LTHEZE T, ZRZNDED 2 =L D/Z—DD 4 VR
RUADHBDT, BEES 2—NF 7T 27 MITHT 200 REIEEDEFICKBENET, FlZIX:

config.py:

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

mod.py:

import config

config.x = 1

main.py:

N
N
Ll
<
il
o
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import config
import mod

print (config.x)

BB, FAUCEH»?S, T2 —AE2FHI52 05221 VTN MY THAL R -V RFEETE Z  OHEAE
TbHbHhHET,

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 ICIEHIDH—DDERE T TIZF>TVWBDT, mydict WKIEZDDEENDHD 3,

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,

COWEDNS, T2a—XTNRF T b EF 74 MEE LTEbRWT RSS2V IFESONTT,
Kb DIz, None %7 7 AL MEIZEW, ZDXT X XA None TH BRI/, BBONETHLVWIY X/
HE/ZOMEDL B EIITLTLZEW, flZE. Z53F»TIT:

def foo(mydict={}):

Kb hiz:

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

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

COWENMENLZZ DD 5, KDL 25HZITS BB D % & 2iTlibh 2 —fRINAEaEE. AR
PIEPHENE T2 RI XX EHEROEZ X v v > 2 L, BURIUEIERZNZOF v v ¥ a2 SN E%
BTEWSHDTT, ZHUE "memoizing” XN, TD K ICEEINET:

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

return _cache[(argl, arg2)]

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

return result

15
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77 xN MEAORDO DT, HEZEL 70— IEHBHER T, TR TFADOMETT,

227 AT aVNFRA=—ERF—T—FNFA—FZE@HH SEHBNETICIFES Lk
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
ZNo5eEE %

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
TO XS BBEBERNDHoTz LT:

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

pass

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

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

42, 314, somevar ¥ WO EIFESIK T,

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

RDES>a—FEEN L LET:

>>> x = []

>>> y =X

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

[10]

>>> x

[10]

ES5LTy NOHEZKDOENMD x DEELTLE S OPREMICEAS b LALEE A

ZDEIRERICR D 2O0DERRH D 7
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1) 2B, HICA 7Yz M2 BRI 2-004HICEEERA y = x T4, VA bDa
2D EBA - ZRE x BRI ZOLALA 7Y =2 BT SHLVER y 21ED 25,
DOFD, HEOR—DODF TV b (ZOBEV R ) B TH->T, x & y DRABZREBHL
TWBDTT,

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 oH < M
1]

>>>

>>>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 HA5IBDHBEH (BRWEL) BEDLSICEETITH?

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 new objects
return a, b # return new values

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

>>> funcl(x, y)

('new-value', 100)

ZRE VT —EHER IET T,

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

I2—RTNIZ (A VT V—RIZEHEARER) A7 27 P 2ETILITEoT

>>> def func2(a):

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

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

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

['new-value', 100]

BHXNZHFEHIETZLICX-T:

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

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

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

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

FhlE, FIORL VAR RAMERFENT 3 2k o T

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

>>> def func4(args):

ROR—D12H <)

18
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(FiDR— 25 D %)

args.a = 'new-value' # args i1s a mutable Namespace

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

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

>>> vars(args)

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

DX REMR BT A3EBIED - ICENTL £ 5,

—H/DFERIE, BROBREELRXR I NVERT I 2T,
2.2.11 Python TEXRBEIIEDLSICDOKDFEITH?
ZODOHEDRBYET: ARV EINRA-TEMFESFIEE, MOHUAREA 7Y =7 MRS HIKTT,

ZI1E. axx+b DEZEHET 3 £ (x) B ZIE Y linear(a,b) ZEZELS-VWELE T, XA XN a—F
5 e

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

return result

T/, BUHLUAREA 7P 27 b 2FS &

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)

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

PO LATREA 72 = 7 b 25 HiRIE. P ULEL LD, DFPIa—-FRRALZ LW EMBHD £9,
TP, MEZM > THFOHLAJREA 7Y = 7 VAL T B2 AT 22 dTEET:

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

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

G727 NIV DD XY vy RIZIKER A S b TEET:

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?

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

bo LfiICaAY—TE24 7Y 22 b dBDET, FEEICIE copyO) XY v FHBHD £3:

newdict = olddict.copy()

S VRFAGA S TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

AP —ERIITADA VARV A x T, dir(x), < BFA VARV RABEBH L ZDI FATERINIZXY v F
PEEEREOCABOTLT > Xy MEY X FE2IELET,

22.14 O—-FREDESICATZ I bDRBEIZRDOITZDOTIN?

LT, 7927 MEIABIAFRTEERZRVWDOT, RO 2k TEsHA, AEMIE, KAV
OHEICHHTZRET 2 Z 2 TY, def & class XHELUTTH, ZOHEFREZa—FTITLTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(KDR=I 1)
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(FiDR— 25 D %)

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

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

BZELL, ZOZSRAZBLHRHDET, 2075 RIOo0LFNIZE LN T, 4B 2@ LTI XA
I, FNTDHIZIAADA VAR VAL LTHEXINZDTT, LA L, MHOLHIDE CEICHRE X
TWBBLE, ZDA VRZVADARTD a B b BPIRDZ I TERVDTT,

BLT, a—FiIC>THEHED T&HiZH -T2 BEIEETED) ZVA. dREPOI L NENE
I—REZEVNTVEDTRVERED, FHEZEZ APV LA VWEWS 225 TL &9,

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

LIS ROHRTEH 2 0 L ALHIETS: 20 (17922 1) BRBZOH/IEE > 2 LHiT
VL, ZNBREMETRD D FHA ~ ZOMHT L ER TS 2 EHSME—D AR, T
TOBEA (BHTZEH) 12 OM (47922 1) BEIHETh TV 20 EML 22T,

"""" ZL T, Z0HMBRLOARTTHISN TV D, e A HEDr 072D LT ELRNTL R
AN

2.2.15 AURERFIRIBEEBRINZDTTH?

&> <l Python TREETTREIDEXA, 2Dy T aYEEZTLEIL:

>>> "a" 4in "b”, ngn

(False, 'a')

A =FHEEFTERL, ROTDEEF 20T, EORBROKXEFAU X5 ICFHlix £ 3

(nan in ”b”), ||a||

ZOTWEHY FEA:

nau i11 (”b”, nau)

DX EXERFET (= += 4Y) AL TT, CHLBHEDHMETTIED D AN, RAZOM LD
FYIXTT,

N
N
Ll
<
il
o
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2216 C O " ZIHEBFLEMEHDIEIHD XTH ?

BV, HOFF, MUIULTDO XS D %3

[on_true] if [expression] else [on_false]

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

ZOREXHEA XN 2.5 LETON— a VI LT, wBlEE T EH 72204 T4 F 28— TL 7=

[expression] and [on_true] or [on_false]

L2L. TDA T4 FLEEZETEDD EFXA, on_true DT —IUEPIMATH 2 L ZICHES-EREEZ S
ZEeBHHET, TERSH, WOTH ... if ... else ... BREF-IF>BRVWTT,

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

Ve F5W0W3 HDIEFWTLW, lambda DHIC lambda 23R R P ¥R TWE T, Ulf Bartelt ¢k 3 D%D
L7V ULETD300H%RTLIZE W

from functools import reduce

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

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

# Mandelbrot set

print((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+'\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=8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,8x=8x,F=lambda xc,yc,x,y,k,f=lambda xc,yc,x,y,k,f:(k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f) :f(xc,yc,x,y,k,f) :chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)) ,range(Sx))) :L(Iut+y*(Io-Iu)/Sy) ,range(Sy
NN -2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / | columns on screen

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

# e range on T azis

FnFiEFERALRwThR !
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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 MIROEIWCHRDET

>>> 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—U— R5[EH->THUOHET eI —I12k) T

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

TypeError: divmod() takes no keyword arguments

2.3 B X=F5
2.3.1 +REBCN\ERZIBETBICIFES LIESVWWTTH?

JERZAEE T 21213, JVEBTOEDIEHIC 0 & 70" ((MNFERIFRIT) ZMATLIZE WV, 2R
ZH 7 WERT O 7107 (HETD8”) ZRAAT 51TiE, T o T3 W

>>> a = 0010
>>> a
8

TRERD T T, 2 TNERTOMDEIIC 0 & "x” (MNIFERIEIRT) ZMATLEZS WV, TR
ERZ N T THARXTFTHIRETE XS, 2L &, Python 4 > & 7Y X T:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178
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2.3.2 BE -22 // 10 & -3 ZERTDOTITH?

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

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

BEBREIIREZRT 2D ET, Cicd CoO—HMNDH->T, 1 % j 21 tALFEERO2EIIC i
/] § EIDTVET,

i% 3 jARAOKRCIIFERICKEILACHVERA, § BERS, 2L SAMVET, ZOHEEETANT
DLE L % jIE>= 0 ERDZIFTHPMERTT, Katds 10 RiEiEL T3 2D 200 RERERNEMRETL £ 5
o -190 % 12 == 2 L R ZDWEFITT, -190 % 12 == -10 FMEA[ E PR VAT TT,

2.3.3 £59Nid SyntaxError ZEC T T ICEHR) TFIIDOEEZESNETH?

SDIDHFIET int VT 7LVDREEEZHEZ S L35, BUA FAVNMIRE AR E ., SyntaxError £72 D
£

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

SyntaxError: invalid decimal literal

fRRERIE. VT I U A R AR=ZARHEINTHIIS 8 TT,

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

<class 'int'>

2.3.4 XFH%E#HICEBRITBICIIES LIEESLWTTH ?

BRONCEWL T 21213, HARAD int() Blav X+ 57 2B foTLEE W, FlziE, int('144') == 144
TY, [AKIZ, float ) W IFEVNBGRICEBL £ 3, HlZ X, float('144') == 144.0 TJ,

T7ANPTIE Zh6R@3BEHERE L THERT 2D T, int('0144') == 144 FHIZL £ 5 H
int ('0x144') ¥ ValueError Z XM UL ¥ 9, int(string, base) 34 7> a v DEG|HE L o TE
POCOREBIZLEF, DD int( '0x144', 16) == 324 TT, BN 0 tfES LG E. T
Python ORMEIZ K o TR N E T, B 00 72 6/GEET, '0x’ BoTREREZRLET,

XFHNEBICEBT 2720 D7DIC eval () ZFHORWVTLEE WV, eval() IFICEVWTT L, 2
T4 LDV RZBHD ET, ROOLNRVEIWEAZHD X 572 Python DX ZEZ 5 &5 25 AHW50bH
FRA, BIZIE, BR72DF—2T7 4L 27 MY %RHEETS __import__('os').system("rm -rf $HOME")
PERES LT EIANPOE0DHNEE 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 B AV Y RERERDICXFIZFESICIFES LIS VWWTITH?

BeAaZeT7 2 =9 2hHD %7,

o —HEWNWVDIL, XFFNEBEICHEXEIHEEFS LTI, 20T 7=y 7 D—FDHFIE. XF
FIDEBDOELRTE R CRBERZ NI Y TT, ZOHIEER case iEE LI 2l — b T3720D—FDT
7= 7 THbHHFET:

def a():

pass

def b():

pass

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

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

o HAAABEBD getattr() &S5 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
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2.3.8 XEHHSBBOBATEMO L Perl O chomp() IKHEST3HDIEBD ETH?

S.rstrip("\r\n") Zffio TXFH| 8 D& 5MDZEEFZH DR Z 2R TRTOITRELSZD
RS ZEDTEEL T, XFF S BEEATZR L., BIRICEITH D2 L &, ZOITRTOZATHIWMY AN ET:

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

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

'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 ZHHEDNY I AT v aTRZADZILIEFTEETH?

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\\'

HI0DNE. TRT—TENANY IR T v aZEFO@EE D TFY %, raw string I#EAE L E 3

2.3. B3 27




Python Frequently Asked Questions, 'J1)—2X 3.10.13

>>> 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"

FHY 77 LY R OB BIHLTEE,

2.4 tkie
241 FOYSLIEBTEET, L5 LESRBDETH?

A, —RIVICHELWREETY, £3. BICEDHICEZATBLTMLWI 2 Z ZIZEIT XTI
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 WAL, EEDICLABT, 4 V2 7Y XOEEEHLT I ICRD £, JO®E D &, REA
BEEORIDEKICKL L, TU7F LAEL H->TLUEVET, BEZME. BIoHlr v B
AV v FOBTHENS bD (ZREHACL SHHEL LET) BHCRETT,

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,

ZDstr AT 27 VERBETA2DZBTTOHDA T4 A LE, ITRTEY R MIEEL THOHHREII
str.join() ZFFH T I LTS

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

result = ''.join(chunks)

(fDE & NI A4 7 4 4 LlF. io0.Stringl0 25 Z & TF)

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
BBRTNIZG, ab—2EbFW5ROA T2 bV EDBDEIBRTDT, 247327 v2BRcx I
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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 PDITNRTOEREDPEEDF—L LTHZ S (DFD. TRTOEED hashable) 76, BZHL ZDIF
I DHENT 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 RABWT B 0L THBETT, 26563200 —> 3 TF,

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

VR MNERLENBZL D EHETT,

2.5.6 Python TEHIZEBICIFESLETH?

YR MEfioTL &N

["this", 1’ "iS", nanu’ ||array||]

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

array £ 2 — WZHEE SN EHERICKIT 2255720 DAY v RHRHD I, VALED D
AT ADBENT T, £z, NumPy RZOMDY— Fo8—F 4 —HRIRT D, A REEE D ORLFIT 7/
BENERINTVET,

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 —RTNBRENRDLHRE, XTNVTERSVRAMNEMFEWVWEL & 5, Lisp ® car XH722dD0
lisp_1ist[0] T, cdr KH7=2% b DH lisp_list[1] TT, AYKHBELLHEEFTE 2 2 2LAT X
LBRWTL EEW, 720w, 24U Python DY R R 2#S X H HIEHITENTT 25,

25.7 ZRTEDIV A ZEBICIRESLEITH?

DI L TEITCOHNEEAS L LT LERIBHBTLED:

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

CNEFRRLTE SICBHER S ZIICRAET:
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>>> A

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

L ULEZRAT 2 & ZDEPEBOGFMIEHATLEVET:

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

TR * 2oV R MOBEBEB AV —2EL T, FIET AT 227 PANDOBREELRTENL TS,
D *3IEFRE2DECVAMOSREELY A P2IED 5, —DDFNINT A HITTRTOINIHN
FIH, CADPPEALHRTH S Z L EETRVTL £ 9,

BITOOHER. BIICEATZEEDV A MNZED, TR oHLAMEo Y X M TERENOER T D
TWL Z¥eT9:

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

CHIRE2DERBZVAN 3 D2EL VA MZERLET, VAMAEKRLDHZET:

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

HBENE, AT T =R RME L T BIRE2HEH T2 22 T3 NumPy Pid X< ohTnE T,

258 ATV bDI—T U RIIAY Y RFZERTBICIEES LETH?

YR MAEREEZH > TLZE W0

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

2.5.9 BEMBIFTNBDIC a_tuple[i] += ['item’] [IFNZZXLTEHDTIH?
g, BEARABEETIZ AA EETFZ. tWwoHEHEL, Python TORIZEA 7V =7 e AEF TS =S
FDBEOWHHAEDZ > TREZDTT,

COF I RANC, AIEA TV 27 P EETEAILVOERIC, BERRAEEFSEH I ZICHEHT
EXF I, Hle LT list & += ZfFVWET,

RDEIITE N LET:

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

Traceback (most recent call last):

ROR—D1H <)
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(FiDR— 25 D %)

TypeError: 'tuple' object does not support item assignment

BIsDE N EEIEALATT: 143 (1) 28T A7V 22 b a_tuple[0] R S, FROA T =
7 b 2EREINETH, HEMR 2 227108 0 BRIRALLS S LT, =53 —-0%ELE T,
BRLDIE, RINDOEBEMIZIETPIIEZONZ NN T,

D XIRBHEDIL, BERAIZVWZWRD LS R Z L TWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

RINVFAZEBZDT, HIst LA L TV 2 DRBEEORAT TR TS,

RDOESITENELLET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBFCIED 1o L EBEEEITH, boEBIAREILIE. T7—0DHo2 LTHEBELEBEBALHNTY
5, EWSHETT:

>>> a_tuple[0]

['foo', 'item']

REZNDPEZZDLZHFANZDITIE, RD 2 feflo TV RIRBENRHDET, () A7V =7 M
__iadd__(Q KX YV v FHRFEEIN TV EHE, IHRKRA += 23E[TEN2 L 22BN EHh, 20
R D EBMRATHEDNET; (b) YA FTIE, __iadd__Q & extend() OFFUH L 2 F{liT, VR %K
LET, ZABREHT, VAMTIE += 1 list.extend() @ "HEiL” 722 E 272D TL 7=

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

[1]

ZAUIR & FElT T

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

a_list ELTWEA TV 22 MEEH SN, BEHSNEATI 22 hADKEA ¥ RIZFE a_list 1TRA
ENFET, RALTLZDIE, a_list AEHHETIELTWEALA 7Y 22 hADFEA ¥ ZEDT, KA
L REEIC IS L TW WO T2, AR AP AR X TS
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PWoT, EDRXRINADHFITIE, 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 EEIIL. VR MIEE (extend) XN ETH, result A% a_tuple[0] MBBLUCHEL TWE AT
Pz beRILATI 27 v EIEL TV LTH, XINVEARERDT, ZORBORAEFTREHIZI—L
”hET,

2.5.10 BM#LY —FDBLIEEVDTIH. Python T aDIILYEBIITEEITH?

Perl 22 2 =7 4 ® Randal Schwartz DIfEL EN2Z2 DT 7=y 7id. VA INDEFEY, ThETNOEE%R
ZO Ty —HME] T2 XA Y v 2712k >TY—MLET, Python T, list.sort() XYV v Fi
key 5IEEM > TL 72X W0

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

25.11 URFZRDUVXFDEICE>TY—FTBICIFRESLETH?

ZODATL—REREDDETRINDATL—RIZLTHS, DEREERZEATLEI N,

>>> listl = ["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]

>>> result

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

26 A7V bk

2.6.1 JS5RLIIfATTH?

7 2 A3, class XOFITTERINITH LA TP 27 bTT VI7RFTI 27 MEIA VARV AF TV =
I AT 27007y T — e LTEbI, 27 —28UCRED T — & (attribute//E8M) £ a—F
(XY v F) ORGZNBL TWET,

LW 2% =2 LMD 72 (LW I ADHEKES 7R MENET) ICHESVWTELZZ T
F9, TOHLWI IR, R FAPLEREAY y FEMEALES, Zhickbh, A7V v ET
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LR AR CEIRINCIEH X E T, X =By 7 ANOREKRN L 7 72+ 2133 2 — 7% Mailbox 27
FABEST, FRDLEWVEVAREFEDX —ILERy 7 ZADEXZP/ S MboxMailbox., MaildirMailbox.
OutlookMailbox D XS5 RKY 727 5 A EENZDTT,

2.6.2 XYy RriacTyh?

AV RiE, A7 27 b x BFEOBRT,. #% x.name(arguments...) & LTHUIHEINZHDTT, X
Yy P32 7 2AEROHPCTHEBE LTERSNET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self &iIfATIH ?

self 13X Y v FOE—SIHICEENCOT SN ALRNICTEERT A, meth(self, a, b, ¢c) £ LTERHZRXN
XV RlE, ZOEBRIBEINSZIFIADA VAR YR x I LT x.meth(a, b, ¢) £ LTHRUIHEIA
F3, MECHEN7ZXY v FliE, meth(x, a, b, c) DFEINZdDELEZ F T,

BEXYV Y FOEZEPHUHLICEWT self’ ZBARLATNILRSBVDTIN? HBRLTIZI W,

26.4 HB3FTIx VD BRASNICISAREDY T ISADA 2V AZVATHBh%E
FANBICIZES LETH?

Ll b4 VB isinstance(obj, cls) ZffoTL7Z& W, 77 RADX T N% 5 2T isinstance(obj,
(classl, class2, ...)) DLIRXTHNX, H2A 7227 "DPIMEEOBD I FADF TS 27 N TH 3D
ZHFRLNET L, isinstance(obj, str) % isinstance(obj, (int, float, complex)) DX S5ITF
UE, Python DLV M VBIOA T 27 N THE0DTARLNE T,

[ ¢ isinstance () & abstract base class (MIRFEKRZ 7 R) o DA D F = v 7 LET, 207D,
B (register) TNV J ADER /AN ZNZHA L TWIRTD True ZIRLET, [HEDA YA XY
A1 BTANTREEIE 77 AD MRO ZHFHNET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register(P)
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>>> ¢ = 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, Km0 7a 7S5 AT, isinstance() 21 —H —EFD 7 7 RIMELHINEITIEDH D A,
7S A% BOTHIET 2L 22, H@YIRA TV 27 MEMRA XA VK, RHEDRLZEEWE D ST 575
ADAYy FEERTI2HDTH-T, A7V MDIFRAEFARNTZD I FJARIGLTEI 2T 5D
DTEDHD ERA, BlZIE, 22T 28D/ LT:

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

Eh w7 7Fo—FId, search() XV Y FEIRTDIZ FJRICERL T, 2R UOE T 2T

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 ZErIIfATIH?

Z# (delegation) &ld, A 7Y =7 MEAIDT 7=y 7 (THA Y REZ -V BIFIND) OD—DTY, 7
Pzl b xBBHoT, ZDAY Y FDILE—DODIRZFVWELEZZVELEL XD, FTLWI T A%EME
ML, ZZEWAYy RETEFLLEEL, MOTRTOXY v FE2 x OMETEAY v FICEHET 25
LW 722N E T,

Python 70277 <I3fHHICEELEETEE T, HIRIE UTDIZ IR, 77400 K5 IRZHFNRH
LINRTONTFERARANFZLIEMRTE 7 5 A% FEEL T
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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 Rl write() XV v REERLBRBL T, 5IBOFHNE RSCFITELLL Th 550
73 self. outfile.write() XV v FZMUHT IIICLET, FOMITRTOXY v FIdEEL 3
self. outfile A 7Y =7 MIBEINET, ZOREIX __getattr__ () XYy FEHELTRINET,
BHEOHIBOFME S5V 77 LR ZBRBLTIEI W,

BB, —BINCEBEIMNY) v X —IZRDIDPBTT, BENIRESINIFRCEHAHIN IR kI, 207
F AT __setattr__() XAV Y REERTILENDD, ZAIIEHOLOFENBETT, __setattr__(O
DOEARNZRFEEZIBBIZUTO IS D £3:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () FEEEIX self.__dict__ #EHEL T, ERERLZEZT R a—h L RIREE
PHRET 2 ISICLARTNUIRD FHA,

2.6.6 EEVSATERINIAVYRZ., TEDIFRAZMELICRES ZAHDSFUHT
IIRESLEIN?

FAAAD super () BE - T AZX 0

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

Z ORITIE, super O XN A Y XXV R (self OfE) # BHHIMT L. type(self).__mro__ T method
resolution order (MRO XY v FRERIE) 28 L. Z L T MRO AT Derived ®DRX{TZiXL £7: Base
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2.6.7 EEVSADAFZEZARTVWI—FZEICRES LEFTH?

BEZ S A% 4V 7R (alias) KKALTEWTESH, ZOIA VT RAZ#HET L2000 d LAEEA,
ZFTNITA YV T RRATHEEZEZ DT THEAF T, bRAIC., ZOFEIEHT2HES 7 X 2H)
MRV & FIZIEHZ 20 Y —RCX > GERLVWE EREIHERTT, fFi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 BHNLISRT—APHNBISIAAY Y RZEBIIZES LETH?

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

R 7 — R 2 E212E. BAIC Y J RABHEZERL TSV, ZOBMEICH LWEZRAT 212 KA
T30 7 A% EWRT 2B BHD £

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

def __init__(self):

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 2B CIRVWEBZNRAERBER LDV F AL oTEH—=N=F 4 REHRWVIRED,
c.count % isinstance(c, C) THBITNRTD c IZNF5 C.count ZSHL £,

HE: CORXYy FNTIE, self.count = 42 O X 5 2RAIX self HEDEEIZ "count” ¥\ 5 ZETDHT
L TRRRWA Y RARXVRAZED 5, 77 XAD#NRT —XOBEFMICIZ. XYy FNTHE0E0IH
PH5HT, VOB I RE/ELRITNERD FHA:

C.count = 314

B Y v MR 9

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

# No 'self' parameter!

L2l BIXY v FORIREE 2 D o L fEHELAERE. BICEY 2 — L L~ LBERERHS 22T
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def getcount():

return C.count

EV 2= BHDIC—DODI TRAEERT D LI (HEWVIEY 7 AMBEBECEHEIE2 L512) a—F
PHERENTVERE, THTRERD U TEET,

2.6.9 Python TAYRAESF I8 (PAVYYR) ZF—N—O—FFBICIFES L5V
TEH?

ZOEBOEZIZTRTOXY v FIZOWTEZRS I ETTMN, ZOERIZWEWELT OMED RD & H
TEEJ,

CH++ Tl TOEIICETET

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

Python Ti&, —=2DaA YA M7 XTT 7 4N bDGIEEME > TIRTOHEIIMIET 2 X 5 1ICED»IRITN
B h 8 A HIZIE:

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

print("Argument is", i)

CNTRBICHME ZE R TEAN, EAHLEHIITEVWTT,

REVPEZoN2518D Y R bk dicid, Flzi

def __init__(self, *args):

TREFRIULRDARTRTORY v FERTHZET,

2.6.10 __spam Z{FEH S5 L5 _SomeClassName__spam 5T 5—HTx L7

BT Y B—=2 a7 PO EBGIE. 7 I7ADTTAN=— N RERE, "~ 7 2w Hl
POMBOVWWHTETERLE T, __spam O KO RERX (EBICZOMUE REZDLDH>TH—DD7 ¥
R—RAT70H53) DFTXRTOHANFIE. classname 2IEHD 7 VX =237 2 FRTHIBRLBED 7 5 2
e 34UE, _classname__spam D X S I F L TEBZ SNFET,

INEFETIAR—PITHRIILERIETE2DOTREINDERA, ZONTHNAIHD L —F D 7 class-
name _spam” BHICEHE 7 7L ATEFIT L, TIAXR—MRBRIEIA TS D dict__ 55
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HZ%E7, 2D Python 7RI IEHLIDEITITAR- M BB 2EBS LI EEZFTHA,

26.11 V3 RIC _del__ XV Y FZERLTVWBDTIN AT I bZHIRLIL
SICHENFE A

WL ODAEENEDR D D £3

del XIEAFT LY __del__ (O ZMUFHFTLEBRD A - THEHEMICA T =227 PRIV V2
LFHDT, AV IBERIZKEo7E FIT __del__(O O T,

T REEMERY V7 (FOZENENIEOSRERL, FlOZNETADFDOV A MeFOV Y —RE) %
BUHE. TOBEAT Y MIRLT 0 &Y XA, Kk, Python ZZDX5%% A4 2L 2KRET 27
LAY XLEFALETH, 7T —XEEANDSRILRL B o THOLIDITN=IaL 7 ANRETEINZETH
BRI HE2 220 LARVDT, __del__() XYy RETEERTHTERVWRA I V7 THRUHX
Nard LhELA, CHEMEZERELISI T2 ECAETT, HKENIRIC, AT7YV227 D
_del__O AV vy FRFETINZIEFIITEETT, gc.collect ) ZiE L TIERTHIT 2 Z e N TEZ
I, AT IBRLUTEIREI AWK S BARKTHFENRGED HDFT .

RSBV 7 203D 213V AR, A7 27 MZ close() XY v FEIRINIZERL., b oZbwn
DTHBMUHEZ LS IRTE2DIF VNI LT, close() XV Fffis5r, ¥ 747927 22U T
WSEMEZI DRI ET, __del__ () ZEHIPIHIRNTEI W - __del__(0) & close() ZFFOHT

TL &I L. close) BHEFEUATY =2 MWL TEBEIFFIENTH VW EBXRIEZINTVWETL & 5,

TERZ 2T 2 MDD STHER. veakref £V a—NZ2fioT, ZRAVV P 2EPT I RA TV M 2
RTIETT, PIZEXY Y —MEIE, Bl (BERS ) HBIHEZREZHEINETT,

®RIC, __del__ (O XV v FIANEREZIBLBE, BEDX vt -0 sys.stderr KEXZFh FE T,

2.6.12 EXSNTcIVFRADINTDA VARV ZADI AR ZRBBICIFES LETH?

Python &7 7 2 (RENL R VB OFTRTDA VARV A% ZEDEHA, JTADAVA TV RIZE
NZNDA VARV ZANDFBBDOV A M ZIELE DI TIRNTDA VARV AR HEONET,

2.6.13 B id() DEREBE—BTHEVELIICRZZDTIH?

HAIABD 1d) 3. ATV 27 PDPEBFEL TV ABE—ERIEPRIEEN T2 BHELZREL T,
CPython Tld. FREA T2 FDXEYV 7 FLARDT, A7V 22 FHBXEY 2 SHIBRXNI-KRIC,
RIH LK AEREINTA TP =27 PEXEY ORI UHAMICA Y #HEZHEREINATVWS 22, LELIRES
F5, COHKEROHITRLEL & 5:

>>> id(1000)

13901272

>>> id(2000)

13901272
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2 OO UEZFED id 1T id() OFEITORNHESLNTITC X FHIRINER 2B A T2 7 Mk 3D
DTT, id ZIARZVWA T 27 bR EFEE TR RBHFIAE LWL, A7V 27 FADBIOBEZES
TLZ& N

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

2.6.14 LD is BEFTOR—MTX FHFENETH?

is HETREA 727 FOE—MHE2T7AMLET, 77X+ a is b X id(a) == id(b) L FEFETI,

Fl—M7F 2 FORBEELZFENE. A 7927 VEIBICEFRBELFE—THDH., a is a IXHIC True 2R
WS Ze T, A7 X M@, FMET X XD bEHETT, Fh FfMiET X P 2EERD, F—
W7 2 MZEBE True 7213 “False” 2R3 2 2 MFEEFE R TVWE T,

72U F—M7 X 2%tk 7 A roRHEeTE 201 7Y =2 FORI—MMIRIES LTV E5E
& T, — RIS, F—MEBREES NS RIIE 3 2D D 5

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

it is guaranteed that new is old.

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

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

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

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

Z L OMORWTIX, F—MET7 2 MIBHTRL, SiHET A NEBHOLET, fFiz., YN0 Thd
TEMEEFX N TV int R str REDEREF = v 7T 2372DI2E—HT R M2 HbRVnT LI,

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

>>> ¢ =b + 500
>>> a is ¢
False

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

>>> c =Db + 'thon'

>>> a is ¢

FIREIC, 2 —ZTARayFFOHFLWVA VAR Y RZFE—TIEHH TLA:

>>> a = []
>>> b N

(RDR=T1Z%i <)
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(FiDR— 25 D %)

>>> a is b

False

BHES 4770 Da— Niid, FA—ETZX M 2ELLIES DD~k X —VDH D %5

1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like
plain English in code and avoids confusion with other objects that may have boolean values that evaluate

to false.

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

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

_sentinel = object()

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

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

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

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

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

return False

2.6.15 L5 TN YT ISREA I 2a—2TINBA Y RE D AITRMSNT-T— 2 Z
TEEITH?

42—V 72 52T 256, __init__() T4 _new__O XYy FZH#ALET, #i#E

BA VAR ZADEREIN: B ICEHL D, A 32a—RTNABA VARV ADT —RE2EZ AICIETE
9,

INHDA I a—RTNTFRFTRT, BRI FRERRLZSTIAF ¥ 2HbET:

from datetime import date

class FirstOfMonthDate(date):

(RDR=I12%i <)
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(RIDR=I D5 DREE)

"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)

IIRFIDEIIMHZFET:

>>> FirstO0fMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

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

2.6.16 How do | cache method calls?

The two principal tools for caching methods are functools.cached_property() and functools.

1ru_cache(). The former stores results at the instance level and the latter at the class level.

The cached__property approach only works with methods that do not take any arguments. It does not
create a reference to the instance. The cached method result will be kept only as long as the instance is

alive.

The advantage is that when an instance is no longer used, the cached method result will be released
right away. The disadvantage is that if instances accumulate, so too will the accumulated method results.

They can grow without bound.

The Iru_ cache approach works with methods that have hashable arguments. It creates a reference to

the instance unless special efforts are made to pass in weak references.

The advantage of the least recently used algorithm is that the cache is bounded by the specified mazsize.
The disadvantage is that instances are kept alive until they age out of the cache or until the cache is

cleared.
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This example shows the various techniques:

class Weather:

"Lookup weather information on a government website"

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

# The _station_id is private and immutable

def current_temperature(self):
"Latest hourly observation"
# Do not cache this because old results

# can be out of date.

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

# Result only depends on the station_tid

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

# Depends on the station_id, date, and untits.

The above example assumes that the station_id never changes. If the relevant instance attributes are
mutable, the cached _property approach can’t be made to work because it cannot detect changes to the

attributes.

The lru__cache approach can be made to work, but the class needs to define the ___eq and  hash

methods so the cache can detect relevant attribute updates:

class Weather:

"Example with a mutable station identifier"

def __init__(self, station_id):

self.station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

def __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 untits.
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2.7 € a—-IJ

2.7.1 .pyc 771NN ZEBICIZESLETH?

EV2a—ABHDTA VKR= PN Z (LR BIEOa Y I VENLT 7 AAIMESRTH S,
V—RT 7 ANADEBRINI &) AR LENZA—-FBA-oTWS .pyc 774 AD .py 774V
DHBTALZ VDT TT 412 MY __pycache__ WIERENET, .pyc 77 A LDT7 7 A VAL, .py
77 ANVDEHETTIHE D, .pyc THDDH, FEEINEIZ DT 7 4 V%E{E- Tz python A F VITHKTEFE L 72X
FHNCZ D 3, R PEP 3147 28 LT X W, )

.pyc BESNBRVEHEHD 1 2%, YV—RI77ALWHBH237 4127 M) OHROMBE, D% __pycache__
P77 4 L7 PUMERZROEETT, U FIRIE D27 AN—TT7RA I Z[ToTV5LEDLS
7. ARBEOL—F L ETEOZ—FLRIRGEI. BZDEET,

PYTHONDONTWRITEBYTECODE BRIEZH DL v P ENAWVWRD, £V 2—L% 4 »E—F LTWT, Python iZ
__pycache__ ¥ 774 L7 PURMED, 2R AVRANENTZEY 2= VPET D880 (R, 74 272
DZEZEAR—RA, RE) B EL5EIF. pyc 7 7 AVIZEBINIESNE T,

&M DRZ Y T % Python TETTZDIEA Y HR— P IZAREINT, .pyc IFEREINER A, HIZIE,
B EMDEY 2 =)L foo.py DAIDEY 2 —)b xyz.py A YHR—FLTVWAEHE, (zlav> Rz LT
python foo.py ¥¥THIAAT) foo ZEITT DL, xyz IFA Y R—PZNBDT xyz D .pyc IS N E
FH, foo.py &4 YR—FENDIFTIERVDT foo D .pyc IMELNER A,

foo @ .pyc 77 ANEERT S - DFD, A VKR—FEATVWRWVWES 2—1D .pyc 7 7 4 VEIERT
% - REMDH BYE . py_compile EY 2 —/L ¥ compileall EY 2 — /L& XIEATRET T,

py_compile £ 2 — VEFHTHEEDES 2a— L2 a Y XA NVTEET, RHAD—DF ZOET 22—
D compile() B¥iE A > X527 4 TWCHEFT B TT:

>>> import py_compile

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

ZDEIIHETTH L, foo.py ERIUEATD __pycache__ ¥ 77 4L 27 bMVIC .pyc EEHIIET (H
N7 7 ANVDAEIE, AT a5l cfile THEEZ T2 HTEET),

compileall Y 2 — L& X IZHENNIC—OREHMDT 4 L7 PIVDITRTD T 7 A N%EAVRANVTEZ
T, Yz TRy T bh 5 compileall.py REEIL T, ¥ XA L LW T s AL E2ELT 4 L7 MY DR
AERFELTLZE W

python -m compileall .
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272 HEDED 2 —IILBZHBICIZESLETH?

EV 2 MEETD o TERINZ B —NLEE __name__ ZMRTZ I THHOARIRIRETE ET,
ZOfED '__main__' THILE, 2O I LEFRAIZV TP LTHEITENTVET, {1 VF-rh
IR EoTHLNEZRIBOEY 2 —MEaAaR Y FIA4 VA VR =7 2 —RAPHAT A PSR L TWVT,
_name__ 2F =z v 7L THHZDaA—FEFEFEITLET:

def main():

print ('Running test...')

if __name_ __main__

main()

273 HEICAVR—bLBSIEZa—ILZERICIFES LIEESVLWTTD?

UTOEY 2—Widolt LEL & S

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

A > X 7Y RHBLUT OBREZRITS 2 Z 8T
e main 2% foo A Y KRK—FrT 3
o foo DFED TR —NUPERSIND
o foo A VNRANTNETERIED S
o foo A bar ZA4 Y K—1+F 5%
e bar DZEDQ ' —NAPERE NS
e bar BAa YA ILXNFFTRIED %
e bar 3 foo A4 Y AKR—FF 3 (FTTIZ foo LVIHHAFDEY 2 —LHH S DT no-op £ 5)

o S VK= RAI=XLIE foo DB =)L 5 foo_var %Z#A T, bar.foo_var = foo.foo_var
WKEREL LS & LET,

ZDORBDOERIIEK L £9, Python A% foo ZEM LD - TWARL T, foo DZB—NLRT VELD
HEXFEETTHI O,
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import foo Z{fio T, Z/B— L — KD foo.foo_var 727 AL LS Lz ZiZd, ZALFHLZ
ERI D ET,

ZOMEICIE (DR d) Z0DMBRENDHD £,

Guido van Rossum (% from <module> import ... 2@ ffibRWVWT, TRXTOa— FrEKOHICAL
LIeEEODTVET, Za—rVERE 7 5 2AEROTIHLIZER Lt b4 Y EROATI TS RET
T TRTA VE—FINETARTDEY 2 —IUZE <module>.<name> ¥ L TERINBZ Z 212k ) 5,

Jim Roskind 13 ZHZNDEY 2 — /WK L TUTOIHICH#ED 2 Z L ZRELTVET
o TIAR—bF (A VER=-PENEEES FAZHBEL LT v—oUb, B 75 X)
e import X
o 7T 47aA—=F (A VKR=PEINLMEITE o THIHLEI N E T r— L E BT,

AV R— S DBFWRIGITNCHNS Z 255 Van Rossum X2 DG EEZ ZHUIEHAETEADN., THUTER
T3,

Matthias Urlichs 35— ICHREA > R— FABELRWESICa— F2BELABT I 2#HELTVET,

NS DRRRIIENZNMIEIEL B TEEXT,

2.7.4 __import___('x.y.2") I& <module 'x’> ZRLFITH. z 2B =DICIFLSL
FIH?

importlib {2 import_module() X WHEMLEAKNH2DT, ROV IKELELZMHAT I L 2MEIL T
{FZEW,

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

275 A1VR—FrENED2a—-ILZRELTHSBAVR—FLELED LRI E
Bho BETTH?

MRy —BE LB S, Python IFEY 2 —UHBEINCA VKR— b ENLRICDAES 2 -V T 7 L%
HAIAALET, FHILRVE, 72 EADEI 2 —I)LTTETWVWT, ZRNFNDREICEARES 2 —LE A
A—PFLTWR X570 7 LTE. ZORAEY 2 — VO L BEFPEDIEXNE Z i) T,
EEINSEY 2 — LOHEFAZEHT 51T, 25 LTS W

import importlib
import modname

importlib.reload(modname)

FE:ZOFEIZ 100% KRB IBZEAEEA, DD

from modname import some_objects
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DEIBRXEBZLEY 2 —NE, A VR PENEF T2 POEH A=Y a VEFVRETEST, Z0E
Va2V TRAERNEETNTWESL, FET BV IR VARV RAEFH LWT I RAEEREEZ/S XHI1TT7 v
75—t INFRA, SN TUTOFELREWLREINZ T

>>> import importlib

>>> import cls

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

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

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

False

COMEOARER, 7 I7AF T2l O 7 EAME ZHIFT 5L THL2ITRD $3:

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

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

3.1 Python BRBEXDIIL—TICA VT R 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)

ZERADED L &, x++ fTOADFETEINET, LELA VYT U MTEoT, ZLOADBFOZ®#EZTL
FTUET, RBEELC OS5V TER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERT S 0B D 27,

Python (3546 /8 T DML VDT, a—F 4 YT AXANOFNTRDFEINEEA, CFETIEH
FEMDBEZTIZOVWTI R ERAEN DD 5, FEDAXA N 2o Ta— FemsaEET 50BN
b, FODRARZANTA—FEHARD (H2VEEILEITESNLD) T2 X, Mk DEICk S
DFELDHBHZ LT,

2 DaA—7F 4 Y7 AKX AW begin/end DFEINZ ENZN—(TE2HFVET, ZhTIE vl 7 2RI
ZoTHHEZEEL, 7077 20R@BLAEL LD 5, —2>0BBII—EmE (FlZ21F 20 55 30 17) 1TUX
0 2 DOHHIETY, 20 7D Python 1% 20 7D C kD biX20IZ L DIEENTEZE T, 4 begin/end
DML NP LRI TEDH D FVA - EEVNERIERH L NVRT—EH ZOHHATT - 25, 4~
7V 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, 25, ZHEANZTEHD EHA, ZOFEIC Python 1ZIEFL 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 ERHCTHEICE T 22 OB, 2 EFF/NNURBTRIEBICRT Z A TEERA, fIZIEIS5T2L:

>>> 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 #E T 15~16 HfiOBEZ 5 X £ 3,

#F# L <1&, Python 22—V 71® floating point arithmetic DEZ SR L T ZX W,

3.4 %2t Python OXFHEA I 2 —RXTINBOTIH?

ZRIFW O DRHELDH Y £T,

—DRFNRT =V ATT, XFHNNBA I 2a—R TN e, ERRICHEBEZE D YU TR EBTELZDT, &
R BHIIEEXINT, BHINERFA, THEFEATLE VAN 2XBIT2EBEO—D2THHD 5,

R IX. Python OXFINIBMERUL bW " BEAR” RdDEEZHNEZLTT, 8 LWLWHEHZEMD
AT Z B FEDEN K 51T, XFF Veight” ZMOMMPICE R 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
FTH3ZLIZMASNATT, C+4 TR (ZFO—ABRBITED o720, BHICRSIADOLRS) n—F
NEBEEDRNI P LD IEEDLPETL k9, — LA L Python iIZidv — I NVEBESHRNDT, 7
FAEREZTARNTHEDPDRL TERD EFEA, C++  Java DIA—T 4 Y TRARX Y X —=FIZ, f VARV A
B m_ FEFE DT DD HZDT, ZOHRMERZZASDEEICBVTHEHATT,

B, RMED Y FAMB XYy FEIRINICSRE MO H L L2WRIC, Rl R B2 <iD
5, C++ TR REZFRATAH-N=F 4 FSNEEREES FZANLRXY v RS2, o HETFZM
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 FEYERT 272012, BEZ FADXY v F&E 5120 L THEEH L2 WRHIZ S RT3,

RIRIZ, 4 VARV AERICNT 5. RADOHEXOMEZ R TE %9, Python v — A ZEIX, D
HT (global BARINICEZT INS Z 8 ) EPRAZINE (L ERINTVWET ) TT, BROT, &
BRADERT 200, 0 —ANEBANTIERLA VAR ABHADRATH B, £ X7V X4 k§
SEBERPRBETT, ZLTEIIEXE R 2720 TH» 270 hED) BoDTT, C++ TEZOXil%
BHERIITWE T2, Python TIFESVPRWVWDT, ZOHFETLLRAITERD -5 ETT, self.var
PHRTAIUED FLMRTEE T, FIFRIC, A VARV RAEREMES DICd self.var L E»RITNURR S
WODT, XY v ROHD self BV TORWHETANDSIRIZ, ZDA VAR VADT 4 L7 M) ERET 5%
THREB—ANERE DD T, HOFWAZ TR a—IVERE A VAR ZAERIZZDODHERIL 5
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) HOPOEHTIE, BIIFIIERERN LD D HMICHAR T VS TT, HHM (2 LTHRE )
12 E B EEEHAIC B VTR VELAD D, 2 2 TIREEICH T 2 5088 0 R E 2 HEICT 3 X
5REEAMTFENE T, x¥(ath) & x*a + b KEEMZ 23RBS L, 2L L2 HkREAT
Yz 2 MERORETITSEb LERHBMLTATL S,

(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() MU FPETLORY v KTHESXFFDRY v RAEDK
BETEN?
XEFNE Python 1.6 2 S MHOEHERNC KR E {ADOE F LTz, ZRLENIHEIC string £ 2 — LV OREEEfF -

TTETCWEI L LAIFEOEEZ O Y v B ZORIZEIMENE L. ZOHLWVAY v RDE IFIEL
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"

ZOFENHIIEZoDERBH D T T,

—oHE, TXFHIY 7 I (XFHER) DAY v KRMESORMTES) L0553 Rb0TT, Wiz
5 hbHALER AL, LFHNY 7 5 UGS 3 EE S NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFINB B, VT IR RN E 51T 2R REEIEEVTL £ 5.,

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

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

CHUISCFHN T I T B, Grohizte L —& ((7ld. 77 40 b TR ERDOZEHX T DER) T
XY) 5 N7 0 X7 A2 BRE L WS ERT S,
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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 13BN 25EH X AT AR IR T T, EBRICHIN R IE T 2 0 ST 3,
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)) dffi X £ 3. Z hi
getvalue () MEUH LT ZMRGEICED £3, RERLZADNETOHEFIFHEZXNE 25 TT,

3.10 Python [Z switch ¥ case XH' B LDIXBRETIH ?

if... elif... elif... else DMEDRLTHBICRIL Z 2B TEE T, V7 I ERHRIZRHNDEEIC
1%, match ... case XE#S5ZHTEET,

IFH IR E LR OFRE D SR &, HEIFOHTRIBISMIEO T 2 HEZELE T, HIZIX:

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

func = functions[value]
func ()

ATV bDRAY vy FEFOHTICE, S HICHMNIC getattr () HAAABKTREDARIOX Y v F%&
MERTEXT:

class MyVisitor:
def visit_a(self):

(RDR=I12Fi <)
3.9. FAINIENSSVWEVDTIN? 53
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(RIDR=I D5 DREE)

def dispatch(self, value):

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

XYy FOLRNCZDOHID visit_ D &5 BEFEEFEHES e 28D F 5, 20 &5 REEFIRVE., B
TERWY —ZADLEBEZ6NLE X, 7V 27 FOEEDXY v FEREUH KR L2 XN 3 Al EME
HHET,

3.11 OS HEDAL Y FERICKSTICA VY ETURTAL Y R%ZIZa
L—b932ETELVDTIN?

B BRRILIC, A VX TY R Python DRXRy 7 7L —LZ21hBed—2D CDRXY 77
L —2% push LET, AERIZ, FHERDIFLAE 7 VX LR ZIZ Python 12— Nw 7522035 D E
T, £oT, BERBRAL Y FHEEIZWZT C DALy RHR—- N BBRETT,

% 2. ¥ Z 21T, Stackless Python 23 D ¥3, ZHEZEERBETIA Y ENIA VX —=TVXRT, CD
ARy 7B LTVET,

3.12 BES LA N ZEC D TELZRVDTIH?

Python ® 7 AXXBXEEL Z 2 B TERVDIE, Python OXIENBHAMHAPKOFIC AR P Iz
PS5 ZeBTERVHPSHTT, L L. Python TlE, ZAUIGAILREETIEID D £¥A, MOBED T LK
ICHEREDSBIM X ATV B D 2iEW, Python © 7 AXIZHR 2, BBEERT 20XPEETEZHE5DEHD
g 7R FRRIC B E R VDT T,

BRUIREC Python D —#HA 7227 T, 0 —FNRAa—F7HATESTEEXT, Mo T, B —HLTER
SNBBTIERL A X2 H 5 AIE. BEBOAHTZE Z 2 HEPBNZ 2T TT - UL, (724K
PEANTEI TV 27 b EEICFAURD) B84 7Y = 7 PPRAINZ L0 — VB TT !

3.13 Python I C R ZOHDEED & > ICHMBICI VNI TE 3
T
Cython & 7> a>D7 /77— a U+ ED Python DEIENR%E CILEEAZEHL £3, Nuitka I& Python

T CH4 I — FAZIRT Rk EY R Python 2 > 84 5T, 5847 Python S2 Y R— 3232 2HW
ELTVWET,
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3.14 Python IXEVZEDKSICEETEDTIH?

Python ® X £V EHOFMNIEE KD £33, Python DIEHED C B2 CPython ISR A V>V M & ffio
T 77RRATERVWATY 27 bR LE T, FRMORX D=L 2o TSR A IV E2HEDET, Zh
BH A A7 L) Xa2EAMCFEIT L, 7278 ATERVYA ZLEEL, BERAThiEA TV
FEHIBRLE T, gc BEY 2a— L OBET, IR—YaLrsary2FETL, Ty IRt EBREL, aL sk
DRTAREEETEET,

72720, MoHEE (F 21X Jython % PyPy) 13AMHY (full-blown) RANR—=Y I L 7 XD X5 RHD R H =
RALMBEFET 20 LALEEA, H72720 Python 22— RHBBHAH 7 > F DREDIR B FEVITRTET 255,
Z DEWBHIS L EOREZ G ZEZTTL £ 9,

Python MM X 5 Tid, T (CPython TWil3) I— FIZBZ B, 774 VT4 R Y 7R &[N
RlFTLES:

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

ERE, CPython OBEA TV P FAMN I 7 ZDRAF— L% EZIE f NOHLWVRAZTIZT 7 4 VIZEHT
LBNET, LL. BHNZR GC 2S5, ZhoD77ANF 7P/ WDEINEH (TEHEANS) £T
WAER, BEICXoTERW, BRENEL 28D D £75,

Python OFEEIKS FICHIK a— FE2ELIKIE. 77 A VEHRINCEAT 220, with XEfH-oTL 72X W0,
INTAEVEHDOZAF—LICHGRRLSBHETT:

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

3.15 CPython 3G HEGHHNAITR—2OL I3 AF—LZEDLAL
DTHH?

¥, 23 C OEENLZEETIERVDOTE-Z A TIEH D 8 A, (#21C Boehm GC 54 75 Vi
HHET, LL., ZHUET7 YTV a—FiRgEh, BEALD AERTI7y b 74— BLTY
FITRETTEHDERA, . IFLACERNTT D, ERISBEBRNVTIED D ¥ A, Python ZXfHX
F 2Ry FHBETT, )

Hily7 GC & Python 23D 7 7V 7r—2 a VITilAA TN L 2ICHMBE 2D 9, RZX¥F7nYy
@ Python TEIK R D TiE. BHED malloc() & free() # GC 74 77 VoINS DICEEZIZ T
HREED D FHAM, Python #FEEL-7 7V — a vk Python DdDTERW MBO REREHES
STEhbLNEEA, BITEDLSITF 5 Z T, CPython 1 malloc() & free() 25EYNCHEEZ A TY
BROEARDDICDMIGXELNE T,

3.14. Python IXEVZEDELSICEEITBZDTIH? 55
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3.16 %t CPython DR TEICTRTOXEYBBKINBZ DT TIEEL
DTITH?

Python €Y 2 =D 70— NURAFIZERD» GBI N 24 7Y = 7 ME, Python O THRIZXE Y OF|
DY TERRINZ IR FHA, 2L, RSBV DH 2 ZIWGEZDZET, BRTERVWC F4 77
U (BIZIE, Purify LSRRV —ARENETIIEDET) KXo TEHDHTHNLW L2DXEY S EE
NEF, L2L, Python 3K TRRCXEV R 2V =27 v 55 2 2 IEEENT, 2@ TOHE—DF 7Yz
JIEWELEISELET,

FE D Y4 THIZ Python 2YRHED D D ZHIFR S 2 & 5 ITHEH L7z Zid, atexit €Y 2 — L% ffi- THIFR
Z il 3 5 BB EFITL TR E W,

317 BER TNV R VWSRO T—2BRAEINTVWSDTIH ?

UZRERINIE, ZLDETEHTWE T, —RICIEREMNCER S FETHEbDRE T, X 7 LiE. Pascal
DLa—FP C OWERLFAERDDOEEZIONE T, BIRRL->THRVEET 27— XD/NIREST,
TN—Tr LTHEINE T, HlXiE. THLNEEEZE 2 2% 3 208DX S Le LTHEVICEREE T,

—F. VA NI, bo e MOFEORINGENSDTT, ECRILHDOAEROF 7Y =7 M efib, 20 b
M—o—OHBEXNBMHEAIZH D T35, HlZIE, os.listdir(".") BHL Y FFA4LZFIARZHE 774
NDOXFHIRBDY XA+ 2R L %T, ZOHNEHET BBII—KIC, 74127 FVIZ—2R 205D
T7ANEMZTHENER A,

RINEA I 2—RTNVEDT, ~EEIAPEREINLS, ZOLDOEBDBFHLWVHEHICESHZI oW EE
Ao VAMEII2—RXTINARDT, VAMDERIVWOTHOEETEE T, [ I 2— KX INVRERLITIHNEE
DF—LTHAZDT, VAMTRBRLIEZIARINF - LTHEZF T,

3.18 CPython TUX MIEDLSICEREETNTVBDTIH?

CPython ® VY A MIEBICER S DE X DEH|T, Lisp AX A LOHEEY 2 FTREHHFEA, TOERER
o+ 72 =27 hADBROER LA ZHH L TWT, ZOEFIADRA ¥ 2B XOEHEIZY 2 ik
SHOMERICREIN TV ET,

HCED, VRAYDA VT2 v alil 3. VAPDKREXRA VF 7 ADHEICKELZWa X M THEE
TE%T,

BEPEMERZHFASN L L&, ZOBHROBEIEIRESPEEINT T, EREMDEDIREL DT +—
RURAEETF SO, PLLKRESNTVET, BN RELRD L& ROMEPFERICRESZLEEY
BZRENTLNK ST, WL S DBMOFEEAE D HTonET,
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3.19 CPython THEZEIILEDELSICREESNTVLEITH?

CPython OFFERIKREXAEETEDI Ny a7 — T LTEEIATVET, BAREEXRT, IZLAY
DEMFTT (BT BNBHEETH 2) RO T7 + —< Y ADBRVWTT L, EEDHHMTT,

R, H#HFCRESA TV 22O F —1T0IET 5 y > 23— K% hash() BV M YEBTEHET
B THEELE T, 20Ny Y a2a—FRERF—RTOELATEDY —FIZXoTRELELE T, Hlx
X, "Python” d Ny ¥ 2fflE -539294296 TIT A, Y v bA—D3& 5 21T DXXFF| "python” DNy > 2 fH
13 1142331976 T3, ZLTI Dy > 22— Fid, EHIRES NS EEHITOME ZFES 5 72012 ffb
NET, BELTVIF—DNy ¥ 2 l@ARTREZ L THUE. —EORM - big O-FLETIR 0(1) - T
F—EMBETELZ2ICRDET,

3.20 BEHEDOF—RBAMIa2a—RTILTHLLTRABSBVDTIH?

HEONY 27— NVOEREL, F—2ROTZDIC, F—lrSFHEIN Ny Y afiefuEd, b
LX—DIa—RINRFTIc7 MZolkb, ZOMEEBEZLN, ZRZED Ny T afidbEboTLEW
T3, UL, F—AT7P27 b ELEELLZOPMETHN, EHIFEDOF - LTHELA TV 2 KT
BOWODT, HEOHFOLY M) ZHEYIRIGFICE» EERA, LT, ALAT7O2 7 VEEZS L TH,
Ny Y afl PRS2 ROP D FRHA, HWEEZEZS L TH, 20Ny T a Nt FUDLRONEFT
7 bPOMEIFERLZTLEI DS, TRHROLDERA,

VRAMTCA YT ISV TENLHEPBERS, ETHMIIZVR M2 X T VICEBRL T ZE WV, B
tuple(L) &, VAL EFUCZY PYVDXRTINEAERLET, XINMEIA I 2—KTNEDT, FHHEDX—
ELTHZET,

WL O DRZIT AN SN o 7R %

e« 7RLRA (A7Y =27 ID) DAy alVR b, ZHE FCHEDOHFLWY R F2EoTHRONHR
WOTEKHTS, B2

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

[1, 21 D 2fTHD id X 1 fTHDOZh L Bz oTLE S DI KeyError N EEHT 2 TL & 5,
SV IUE, HEOX -3 == 2o THEBRINZRNETHD, is TEEVEWVWS Z LTI,

e VAT EF—L LTS EICaY—%1E%, VAMNII2—ZXTINLEDT, BOHENOZREET
ZEYMTE, a—F2av—352 & =X ZEBEL— TN Z8EHDLH 5 DT, ZHUIBKE T,

e VAT ZF—L LTS 2220, 21—V IZZAZEEIERVEIIEZ S, b LI—FHE
kb, BARCVAINPEEINTLE oD Lo, BYREELAN7OAREEZECTLEVET,
T2, d.keys() DIRTOERBHFHEDOF - LTHERAZ WS, HEOHEELRALENESEL T
LEWVWET,

o VAMM—HEEDFXF— L TfHbNs, A LEHO~—2 2133, MEIX EEZEZOLNS
DEMY VLRV T2 bEFTRENIE TS, VAMRELR L F— L H#HIET, £
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TeHHEDOXF - LTEAT S, ZI0oFEMRRETOLF 7Y 22 MIHAL LEHOY—27%
I 2REBHD EF - ZLTHG, HECZRA 7Y =7 PEREL—- 725 SR LE T,

MBI B INZE T 2 ENH D FTH, HOCEEDD ETITo T ESI W, I 2a—X T ARHEZ.
_eq__(O) r __hash__(O) XYy FOMARRDOIFTAAL VARV RIZEDD N TEET, 2O, #FE
(F7203 Ny ¥ 2 I ZH DL HIOWGER) WET2EXIBRLTOI v RR—FT T2 bD Ny > 2flih, ZDF
7Y 27 bEEE (Z OMMORER) i H B HIEE ST B 2 e BHEFICL T E X W,

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

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

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

BB, VAFDAYANA—DHIZANY ¥ a b TERWD DL D ZHHEMS. Bffit —N— 70 —Du[EEMED 5,
Ny Y aFtEITEMIC D 9,

XBHIZ, TDOA TV 27 F DB EENZDEP 2D OT, ol == 02 (T4bDbH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74bH5 ol.__hash__() == 02.__hash__()) THKRL T
3D FEHA, ZOHIRICHETERIFIUE, HEPLZOMD Ny ¥ 2 IZH I EEREMEEWEREZ LES,

Z D ListWrapper OfITiZ, ZEZE T L7720, Fv 4727 MBIFHENCH LMD v 7z R
FOEBEXNTIERD FHA, ZOFBEFHTZERD 5 ROERICOWTHEZRZHEENPZVERED, 2h
ZLTIEWTERA, EL{EZTLEE W,

3.21 %At list.sort() XY — SNV RA M EZBEBZVDTTD?

N7 4 = Y ADEL R ZRATIE, V=T33V A b0av—2E2 DI ERIZ2 VTS, £
ZT. list.sort() A YL —RWRVAMEY - LET, 2O 2BENRVED, ZOBEIZY -
ENZVRAIERLERA, 29FT528T, VY= bENAV—DPRET, V-1FZATVRVDDBEL
TEBELVWEEIZ, 200D EFEXLTLES LSRRI EDRAARDET,

HLWIYZFEBIRLIZWES, Kb DICHARAAD sorted() B ZEF-> T XV, ZOBBIE. 520
7oA T L—RMAJREA 7V 2 7 PO HLWI R M EERL, Y—FLTGRLET, Hlzi1E, #E0x—%2Y—
FNENZNEFTA TL— T2 HE:
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for key in sorted(mydict):
# do whatever with mydict[key]. ..

3.22 Python TIRREDESICAI 2V EA—T 1 — AR ZHELEHRITZDT
Th?

CH+ R Java DESREESIRMTZ LR, EV 2NN T B4 VX —7 2 — ZHREOEREIZ. TV 2 —
ADRAYy RRBEMOFERMERLE S, 4 V& — 72— RAOEEN T VA VBICHE SN S Z e, KX
RIa s A0 D, RBEU SN TVWET,

Python 2.6 T, fiREIE Y 7 R (Abstract Base Class, ABC) BWEFETE2 X514 % abc EY 2 —H
BIMXNE L, DT isinstance() ¥ issubclass() ZffioT, £ VARV RV 7 AD, H5 ABC
EFRELTVWEDES0F v 7 TEFET, collections.abc EY 2 — /L TlE, Iterable . Container .
MutableMapping 7% ¥ DffiF|7Z: ABC VERSNTVWE T,

Python Tld, 4 ¥ & —7 = —XftHDZ L OFRIE. v R—3 ¥ bAD#EYZ T X MBI DELN
£7,

BV 2 NDDDEYRT A P AL — ME, BFETRAMEREL, £V 21D VX =T = — XEHERH
BlIELY LTHRIIBE T, £ D Python £V 2 — g, ffiik THET A b 2t 2220 7 e LT
FEITTEFT, MRS VR —T 2 —2AB2@FSEY 2 — VXX, A V2 — 7 2 — 2DV T2 R
T ZIal—YayTHMIZTAINTES Z2NEWVWTT, doctest ® unittest TV a2 —Jb, HDHWVE
P—FR—F 4 DFAIIL—LT—ZT, Ea2a—1DIA— FOLTOITIIKIMEN T A A4 — %
HRTEET,

Python TKEL TEMR 7 TV r—>a v EBETI X, £ VX —7 - A, BYRT X b
HEDHIEET, BRI, A Y RZ—T7 2 —2{IHTRE T AN TELRW IO 4DBHEDHZDT, Fh
Plhicdeb 2 g3, BRI append() XY v FEBHILWEREZDHIZNEHV R FOKDODITIMAE T, 1~
R—7 2 — 2 TIEZ D append() OFEENERICINETIDET AN TEEFHADN, TAFAL—F
%5 ZOWRE iBICHENrD ONE T,

TAMAA =P Z2ELZLIFETHEHATIL, BBICTRAMTEZ - FRETZLBFEZLERBVWTL & 5,
ARz L TWEHEFED—D, 7 X MREFZFEE, EROa—- MR d2 XD dEIC, FFTTAMR
A —bDOEWREFEARTZ LIKDTVWET, TOEEAR L, Python i&, HRZDPVWINKTH TR b or—2%
ELEDIBRLTHHOER A,
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3.23 Bt goto NEWLWDTIH?

1970 R, ALK E F L. BRFR % goto 13, HET 20D FELT 2D HRE L WS BN Ry
T47 A=FREMD BB TH 5 L, EKESETIE. DL L—TDOFENHIUR goto IFRETT, (Python
72, I if i or ¢ and + if-else NZfWVWE T, /L —7ITIX while Hik for Hizfiv, 1 —
7IC continue - break ZEFL I L 2H D FT)

BB L2 £ WTdEET 2 " MiELE Nz goto” ZE R0 LTHIANZMHZ LT, C,
Fortran, ZODfDFFETD "go” & 5 \W\d "goto” FHEDEYIZHEIZET, FISATRIL L5 2l
ERTHL L. IRKEUHNTVE T, fIZE:

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

except label: # where to goto

pass

BIATIINL— AR Z LI TEZRADL, EBHICLTHZIUE goto DEHE RARXN 2D TY, fif
DDIFEZTLEE N,

3.24 72 raw XFF (r-strings) 13NV I Xy aTED>TUIWTR
WoTIHh?

FRECIE. FEEDANY 725 v 2aTEbosTIEWITERBA, BHODOXICHR o TWRWAY 7 ATy T a
X, BCEIAXF 22— 7L, BoTWARWFHERLTLEVE T,

raw XFHNE HEIANY 7259 a2 L L5357 mty Y (ERQIEHRBEI YY) NDAN
ZERLRLTOVEI K ESNZDDOTT, 20587 vty Hid, KIGOMIRoTVWRVWANY Z 2Ty
VaEfRT I - ARTDT, raw XFIMNIEN 2R DERA, TORDODIT, NIRRTy 2aTTR
r—73F3Z2 T, SIANFEXTFIE LTET N TEET, r-string PEKINZEHIZHbILS & =
2. ZORMAIDRIZIIOD TS,

Windows D SRELERERT 2 £ 21213, Windows DY AT A3 — VFEBDOR T v > 2 dFZFfHiF32 8
PRI TBVWTL X W,

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

DOS a<=y FORZRLEHET 2 2 212k, FlZIEzoForhsrzif L T E W

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

Python {2iZ. 7By 7D T2t 'with’ XBHD, 7Ry ZICASe 2 T7ny /0pbHid e 22, a—
FERMUOHLET, MTO X BREEZROSTEIDH D 7

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

Python Tid. @ X5 RHEIXBEKICIRSTL £ 9,

Object Pascal, Delphi, C++ D X5 RO FFETIX, BRI EM S DT, BHRAIETDH, ¥OX
RAZINTWEZD0 00D T, ZOUPEFVETITOBEETT - a2 %4 71 WO TH a2V /LRI
DEBDAA—T=2HBDTT,

Python ZEHZHZ VLT, ETRICEOBUENSRE N2 DHERNCTH 2D FE A BEFITX oNEME
DEMB 2 WERES L LvERA, TRTR, BMICHEZTTIREDT Y B a— b2 RET
WVADPTPD ERA, B—ANIRDD, TBa—=INVRDH, XA NEERDN?

B2, UTFTORZEREa—FRZEZEL £ 5:

def foo(a):
with a:

print(x)

ZDaA—FRTE, 7a” & "x” LW R UANEEERFR o TWR REZINTVWET, L2 L. Python TIEA
VRTYRIEZDRERBASLNZMEAIED D FHA, "a” 25, FIZIXBE -7, ¥5R-oTLES
TLEID "X EVWHHHETD T B = NAVERDBH 57206, 200 with 7a vy 7 OHFTHELRZDTL &5
Do ZDED, Python OEINLREDS, ZO LI BRI THEH LW R->TVET,

L2 L, "with” 24U T 2 SEOHAED —HF DA (72— FEDHIE) (&, Python TIZRAIZ & b fifH#
WKFICANSLNET:

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

ZOENTLEZE W

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

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

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

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

3.27 if/while/def/class XIZOOYHBELRDIEHETTH ?

TR R D B 725 (FBRIT ABC

]

FEDRERD—D) 12, A Y PRETT:

if a ==b
print(a)

b

if a == b:

print(a)

ZEZNUI, BEDESHDLHARTVTL LI, THIZFEAR. ZD FAQ OEEMIZRD X 512745 T
Lo, ZHUE, REEOHFHENLAETT,

HO/NERFEIZ, a0V EoTIZT 4 EZBI VR TAINA T b2 LRI REZIETY, 7ur o4
THFZXMDFORAARLBNZ L TH, arryZ2HER0o4 VT Y P RESCIRENERDOLNE T,

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

Python Tid, VA, 27N, HEORBRDOBEZRDBRMICAH VI EDITTHRNVILIZR>TVET

[1, 2, 3,]
(‘a', 'b', 'c',)
d={

"A": [1, 5],

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

INZFFTDITE, W O2OHHLH D T3,

YR FRXIAREHED ) T INABEEITICE > TWD L 22, HIDIFICH < EBMT2D2EZITEL D
BN D, BREFBMT 2008820 ET, £/ ELI7—2EITIEL, fTOUREZEITS
TENTEET,

FEZTAY<EZHRELTLED &, BILOOWVWIZ —IZ0RH D £5, BRI
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x = [
"fee",
"fie"
"foo",

"fum"

ZDVRAMIUIADDEENRD D EIICRIETH, EFRQIE3OLr2rHh FHA, "fee”, "fiefoo”. "fum”
TS, WAV E2MIF2 LI CTIUE, 20O —BEITshE T,

BIRICH B THRVWIEITUE, Tuoaickda— FAERDEEICRD 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 RZDARAPHENTORITFIUIR D /Ao

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

BB, W ODPDOHIETTEE T, ROBEBNLAEEZZDE S

#!/usr/local/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
077 AAEPENCEDHD FT, ZDX5LLEEIF. RD (Alex Rezinsky X 2) ~Ny 72 3

#! /bin/sh

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

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

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

4.1.4 Python ICIX curses/termcap Ny T —IEHDEITH?

Unix & OS iIZBWVWT: #E¥ED Python V—ZAF 4 A F VY ¥ a— 3 X2l Modules 757 4 L2 U
curses EY 2 =TV TEETH, 77 4L P TEIAV A LEINTOVERA, (Z4UE Windows T 4
APV E2—YayTEAATERNZ LIERLTLZE W - Windows 121& curses €Y 2 —Li3H D F
‘Ao )

curses EY 2 —LITEARNZL curses DIERER. AT ZDORR, FIOXFEAYR— 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 T OS LIZHEBEMPENWZ L ZERLEITH, WEX VT F 237 TW3 OS
TZ5VS5HDOBDOREEZS5 T,
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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 ST FINY ESHEDLBVDTINBETIN?

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

TR MEERBEICT 3012, 7025 A CBWTEY 2a— LV HEORWERHZHIRETY, 0275 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 FXFFDS FFaX D b EERTBICIRESLETH?
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 FefEo7OJ S LZEEITRRBESLETHL?

_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()

(KDR=I1Z%iE<)
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(RIDR=I D5 DREE)

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

L2 L. BBEIE (I FLAEDT Ty b 74 —4TE) ALy FIETLUTETEINZDTERL, —D2I0%H
TENBZ3DOTT ! KBEESL, OS DALY FXF P a—FF, BIODALy FB70y Z7ENB3FETHLVA
Ly REBBLEZVWLSTT,

fEICE I, BBOFTORIICH x oL A =T 2252 TT:

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

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

T.start ()

time.sleep(10)

time.sleep() DRWVEERHZHEML LS5 52X0d, 7+ DX S BRAMAZMES HFHRVWTL &
5. 1 DOD7 4T 4 71& quene EV a— L %EMHoT, Fa—FT7T=27 bEED, FEAL Yy FPETLIE
FRF2—WC b= YEBML, XA YAL Y RICAL Yy REFAULBO =2 ik F 2 —hoiiAHEE2 2
£ T9,

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

BB AFEX. TL\ concurrent . futures £ 2 — )b, ¥fIZ ThreadPoolExecutor 7 7 A% {5 =
¥ T3,

H L, EfF7ayXekEFcaryin— L L2z0WEEE BHOFTRY v 7 2EL I TES
T, queue EVa— L EMHo5T, PYadDVAMNELF a2 —%2FoTLEE W, Queue 7 7 REA T =
POV R NEFREEL, F2—WKEREZEBMTS .put(obj) XV v K, ZASEREZIRT .get() XV v K%
FoTWET, ZOZFRE, ZhEhOY a 7pE 55D 1 EZIFWMOHEN 3 Z & 2 IRFET 2 DITHER
0y 7SR L E3,

B ro LN HD 3

import threading, queue, time

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

ROR=STEER)
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(FiDR— 25 D %)

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 "% (3+1)
t.start ()

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

q.put (i)

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

EITECIE. UTo ks icihanxd:

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

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= o0 W N
g W NN = O

Worker <Thread(worker

EDFHLVLWIEWEEY 2= LD RFa XY PEFARTLZEZIWV; Queue 7 7 RIIZHRERA VX —T7 2 —R%
FELTVE T,
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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
PREEENTWE T, —f&IC. Python TIEA Ly FEIOUIDEZ 2L P2 - F@HROBTOAITVWET,
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:j] = L2
L.sort ()
x=y
x.field = y
D[x] =y
D1.update(D2)
D.keys ()

INBE. 7RIy I TREDY EEA:

i =i+l
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,

Python 1.5 O, Greg Stein IZFEFFIC, GIL ZEDRWT LD 2ol ve y ¥ 7 TEEHRZ 2 UiEN
oy FE v b ("free threading” /v F) ZEEEL £ L7z, Adam Olsen 135, python-safethread 7’81
Pzl bTRI LI REREITVE L, BB EELDEED, GIL OREZMET 5 7-DICHER

43. AL vk 71
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ZDMPVR Y FUTODEDID, YUITNARAL Yy FORT = Y ADMIGZIKT (Db 30% O
n) ZRLE L,

ZiuF, wiF CPU v ¥ T Python ZfVWZRERVWIEZEKRLEVA ! ZRI72HEED ALy
F TlEZEHO 708X 2332 2 2E 200D TT, Z4hud, #HLW concurrent. futures €
¥ 2 —)L D ProcessPoolExecutor 27 7 Xz 2 IXfHH T3, multiprocessing €Y 2 — L, XX D
TAARyFRIDELAGIE LIV 200D & D EK%ER APT 24824t L 5,

CHIEZ S EfES> 2 v &b Ed, CIREZREEOID 3 X X7 DEFIHZIE. ZOIERIZETH C
a— FTTbNTVAYE GIL #ETcx, Z2olicftio AL v FCEENED SN E T, z1ib % hashlib
BY, TTIRINEZITROTWAEES A TS VEI2—LbHHFET,

GIL ZAHI2 70—\ T2 LD, A VETVRREBZ OBy ZJIZTEIRZLVWHIRELDHVET, Z
LT AVEFVREA T2 b EHETIRETRERVE WS 2 TY, BELHS, ¥E53FEH LA
WTL &Y, ZLOA TV 27 FOFEEIIBIE, 7u— VUREEZR > TW5 DT, EHIIOANALRKAS
WKHEDZSTT, Bl DEBRBRHEOLFINEF v v adNET, TOF vy aldf &7 2K
RBRICHIPXNR S TEIRDEVA, oA 7Y 27 MIZEEOEHERY X M 2FfoTwES, ZhbDH
HZEBY X MEA Y27V ZRBICE» X NR TUIRD FHA, FA,

FTREZAD, TOEEPKRDOBRDRRZ DD EFRA, RERS, — F =T 1 IRICHEIEDH 3
MPBETT, — FX—=F 4 TEIRDPELNDZR—RIF. 4 VX T RIREBICTRTD T — )VIREER NS 2
KB TEZR—ZAEDBHHENZLTL &I,

FLTHREIZ, REZHEHGLEVWA VATV A% 1 Tt X ETEBIEN- LT, ALV ETVEREBZENE
NP 7ot ZTHLTOIHRTE S WHIRENDHLZDTL £ IH»?

4.4 AJ1ciA

441 77N ZRIRTBICIZESLEIN? (ZDftt. 77 7ILICET BER...)

os.remove (filename) 721 os.unlink(filename) o T /7ZXWV, RFa X M os EV2—b
EZIRLTLIZE N, ZOZO0BBIF TS DT, unlink O 1FHIIZ, ZOMEEKD Unix YA 7 L4a—)L
DHMTT,

T4 L7 FURHIBRT 5121, os.rmdir () Z2{H - TL 72 & W, FERICIE os.mkdir() Z{#-TL 72X W, os.
makedirs(path) |& path OHFEOD T4 L7 PV D, FELBZVWBDOZIERL £, os.removedirs(path)
BHEOT 4 L7 P UDNETHIRD, 2O ZHIBRLE T, 74127 U YY) -2kt ZzohHeTEHIRR
L7225, shutil.rmtree() Zffio T 72X W,

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

77 ANVEYIDEED Z121E, £ = open(filename, "rb+") E{HoT7 7 A V%R X, f.truncate(offset)
o TLREW; offset 1377 0 b TIRBIED S — VB T3, os.open() THLN/ZT 7 A LVAHD os.
ftruncate(fd, offset) ¥HDET, fA 37 7 ANT 4 RAZ VT & (NI VWERKH) TT,

shutil £ 2 —/UZH, copyfile(). copytree(). rmtree() %, 7 7 A MZIEH T 2 BB W< D0 G
FhET,
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442 7702 AE—F3ICIZESLEITH?

shutil €Y 2 —/UIZ copyfile() BB H D £9, HEERE LT, ZHUX Windows NTFS KV 2 — 4 |
@ alternate data streams b macOS HFS+ _E® resource forks $ a¥—L ¥ A, = LBEETIEES S
HEOLNBZZLIZIFLEAEDDERA, THT7ANMDN—I v arReARF—Xbab—INFTEAD,
ZORHDIT shutil.copy2() ZFEHS L ZDIFLAY (TRTTEDD FHAD) BPEEFINET,

4.43 NAFIT—RZHmAIEZTTBRICIIESLEFTH?
BN, FY) T2 ERDOFGAE XTI, struct TV 2a— L E2FESONR—HFTT, TNTAAFVF—X&
(BEER) 220X TFHN R M- T, Python A 7Y =27 MIEWT 22N TEET L. ZOHHTEET,

FIZE, UTDa—RE774008 2 XL FOBH2ME 4 X4 OB 1HELY VT4 TV
T *—<v hTitAAAET:

import struct

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

Zx—=y bO > BT - EMEHCEy F LT 4 T LET, Ty A6, XF R IE—DoD”
BRC(2 84 ) ZRiARAS. T T 13—D2D"ong BE 2HiAAAE T,

IO BRI 7 — & (B2, BESESHNMNUEEOTH ORI 72 ) X b)) 1 LTI, array €2 2 —
N5 e TEET,

ER: ANAFVTF—REFRAEEZT I, (ZZWHB LS "rb" % open() IKELT) 77 A4 LENA
FUVE—-RFTHRSEFBDPDHDET, RODIZ (FT74VbD) "r" BFioEEF. 77 ANVETFAE—
FTHDAL. £f.read() X bytes 77V =7 FTIIRL str ATV =7 bERLETD,

4.4.4 os.popen() ICE > THESNT/NA T T os.read() BMELDNTVEWVWKLSTT, B
TTHh?

os.read () &, BIPNTT7 7 A NERI/NILREH 77 AVT 4 A7) FREZGIHUCH S KL LB
T3, os.popen() &, HAHAAD open() BDEVEEFRICLE D, ELRALRT 7 A NVATY =7 bRAE
RLUET, iE-T, os.popen() I &» TERE NIz T p 2285 n N4 MR ITFHARSIZIE, p.read(n)
BSOS MBENDHD ET,

4.4. AR cHh 73
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

Win32, OSX. Linux, BSD. Jython, IronPython Tli:
https://pypi.org/project/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 &, https://web.archive.org/web/20210224183619 /http://phaseit.net/claird /comp.lang.
python/web_ python T Python @ = 7B 3 2 ERRR—-IHEZER L TVET,
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4.5.2 CGl 7 +—LD%E (METHOD=POST) %#&M¥ 3IcIF>5 LEThH ?

74 —24% POST LEMROY 2 7 R—IZRH{LAEVWTT, lHICHBET 272003 —-FNEH5TL &
27

HHEFT, ZHUX urllib.request ZHIH L -fHEHELRHITS:

#!/usr/local/bin/python

import urllib.request

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

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

—MEIZiE, =tk v PEETTZ Yy a—- FEhk POST #IETIE. 7V XFFHE urllib.parse.
urlencode() Z{fio TMH XN RITNERSBRVW I ERFELTLZE W, fHlXiX. name=Guy Steele,
Jr. BiEET 51203

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

BE.:
urllib-howto 122 < DHIRH D FF,
453 EOEZSa—ILH HTML OERKDRICIIBEEFITH ?

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

4.5.4 Python DXV V)T bHEAXA—IZZEBICIZES LETH?

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

UTWRRTDOMN, Zhzefliol T B NFERD X — LK ERTT, TOXY v Fid SMTP VY RXF %4
R=FTE2RAMRLEZTTUIEEIL T,

import sys, smtplib

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

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

(RoR=1ki L)
45 Xy k7= /A4 -y TOIFZ2T 75
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(RIDR=I D5 DREE)

msg = "'
while True:
line = sys.stdin.readline()
if not line:
break

msg += line

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

server.quit()

Unix REDRD H OFRILZ sendmail 25 Z & TF, sendmail 7’80277 AOHFTIES AT 2L > T
A T3, H5L =X /usr/lib/sendmail 72572 D, H 3 & FlX /usr/sbin/sendmail 7257z D, sendmail
DIZaTNAR=IPYTIZHRZTL S, TN a—FREIDLSITkD £73:

import os

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

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

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

.write("Subject: test\n")

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

.write("Some text\n")

oo B o B o B e

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

print("Sendmail exit status", sts)

455 V47 v b®D connect() XYy RTITOvFIINAGLLTBRICIFESLETH?

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

TCP #fih 7 vy ¥V 7E3NRVEK ST 0. Yoy b/ ry7ayd Uy 7E—RCHRETLI D
HX %3, ZL T socket.connect() L=k =2, HIFBEICHEHITE S0, =7 —FF5% .errno L LTED
BN EZITEZ DY E 520127 D £9, errno.EINPROGRESS &, EAETHTH 20, FLEET LT
BOEWS Z R LET, 225 0SS TIIRERZMEIRINEDT, HRIZOT AT LTAIRINE 0%
MDD TEIMNENDHD T,

socket.connect_ex() XY v REMIIIFINELER L2 THEAZ T, ZTHIEHIZ errtno DfEEIR ST
Lo R=VUYZD=Hilid, %2 T%7- socket.connect_ex() ZMUHT I N TEET -0 /21T
errno.EISCONN I3 d Nz e R L ET - k. DY 7 v b % select.select() ICELTEE
AATTREDFANRD Z e D TEE T,

AEMR: asyncio EVa2—NME, /¥ TRYFIIDXy bT =T a—-FEEIMEDLDIITIL LT
DEIBFERRBLET, 2O L LT, Twisted ZZHRETELRY —F =T 4 DFA4 T
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T

4.6 T—HIN—2X

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

[=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 TELBZEMTBICIIES LETH?

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,
46. T—ER—2X 77
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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,

LD ¥ 25 Python IRPTFELRBEVE SR C R C++ 9477 VADA VR —T = 4 ADRERIGA,
SWIG &5V —ILT, ZOI734 77 VDTF—2RDZ vy ¥ 72K ET, SIP., CXX, Boost, Weave
TH CH++ 79479V ITEET,

79
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https://www.cosc.canterbury.ac.nz/greg.ewing/python/Pyrex/
https://www.swig.org
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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. FECHIT XY v RO, Py_BuildValue() T2 K57 +—~< v FNXFH ZLTHIETT:

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

const char *arg_format, ...);

ZHERXY Y FEFEOWARZ ATV 27 NMZHEMT, HARAAPZ—PERNIERD D THA, BDE
IZxf LT Py_DECREF() T 2MENHZZrdHDET,

FZIE. 277 AN T2 bD "seek” XY v F% 10,0 251 L TR E (77 A0 TS0
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 MZIX BIZ X AR ETT, BEES B2 L TREOH 32X,
74 =<y MT () ZEL, BEEZ—2DFETHERETIE, BEEEZHENT K> THIZWE 731)” LT
720,

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

Python 2 — FNT, write() XV v FEH K- FTE3F TV P EERLTLLE N, Z2OA TV 27 b
% sys.stdout & sys.stderr IZRALTL X, print_error ZMEUH T2, HIEHED F L —2ANy
IHEBEFBI SR TSV, 25T Hd write) AR SEROFNICITE LT,

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

>>> import io, sys

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

>>> print('hello world!')

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

(KDR=I1Z%i<)

5.7. Py_BuildValue() TEEREDZ FILEEZICIEES LETH? 81
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(FiDR— 25 D %)

foo
hello world!

INERILIEETEHARARLA T 27 MIRDEHIWCHRBZTL LD

>>> 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 TEHMNLED 2 —IICT7I7ERXTRICIFESLZF
gTHh?

MTDEICES 2= N ATT 27 PANDKRA VR Z/RONET:

module = PyImport_ImportModule ("<modulename>");

ZDEY 2 —NADEREA VAR —-PERTWARW (DD, £ sys.modules IZHNATWAW) 256, ZHUTE
Va— NI L 3, %5 TRIFAUL, BHIC sys.modules["<modulename>"] DfE%ZIEL £3, 723,
CHUIEY 2= N2V R IZAFEBICORALEFEA, ZTHUTEY 2 —AHWIHHULE AT 'sys.modules T
REEINTVWE I ZIRIET 27251 TY,

INT, EVa2—LOENE (DFED. Y 2 L TERSINLEBEDOHAH) IKATOXSC7 7R TES X
2D ET:

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIRATE LB TEZT,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKXESLEITH?

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
Ao 26, CREER (KA ¥ &) BUZH SO TH LW Python ORI ZRERT 27581 C++ A7V 27 b
MLTHEMTT,

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—)LZaYNAILLEEVDTIH,
RODoBWIr71IRHBDFET, BETIH?

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

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

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

AT LDHMARERTIEDD T8 A, Windows I~ oA U0l o L 2ETT50ICEHA
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
foT, ZOESITHRoTVWERZLHHBTLLS:

D:\YourName\Projects\Python>

CDEIRY 4 Y FUEZMITIE. Python 70275 A%z FIHIINEFNCES F T,

Python A2V 7" M& Python 1 27V R 2 IN 2[0S ATUBEIRITAITR SRV E WD
ek, HRETIBREDPHDET, A VEXTYVRERZ Y T MEGAAAR, N Fa—Ricarosful, N
A a—FZ2EFLIu I 2ELEET, TlE 41X 7Y %5 Python AZ7 V2D S 72D
F, CARHAEETZDTL & 507

FTRANS, ATV RU 4 Y RO "py” WO HEENRA VR T RERET 215K TH 5 LBk S ¥ 2058
BHDET, avY R4 Y R EBEOLES, py VI AT Y REANL, VE—2F—2IIVTLEEW,

C:\Users\YourName> py

RDESRHNHRZBTL & 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— REFERTCEELR 07 LAF[REFIEHKE L THE->TWE T, XEEX Python v > =
VEKOLEWES, exit() BBEMOH T, Ctrl F—F LA S Z AL "Enter” F—%2L
T. Windows 2> K7 Y7 MR- TL XN,

AZ—bk IRTOFOTFL Python S.x  Python (command line) D X5 BRIEHNPAX — P A =2 -1
RS2 20d LNERA, TOEEFHTIE, FILLWI A Y FETIE>>> 2 0nS 7ary AR5 TL &
S0 ZDHE., exit() BABEMNUHE T Ctrl-Z2 ZANT 2V 4 FVIEAL £ 3; Windows X 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 DL, 2
D7=®IZiE Python 227V 7" b DX SR BD 5 WVIIHEN SR % 5.2 2 08035 D £3, Python 227V 7 53
TAZ by FIZHY., hellp.py LWIHIKHIT, BrorXRwIicavy oy ypk—a741L2 b
VEFAOWTOWRERELEL XD, 22T 22RDEIBERDVPALNET:

C:\Users\YourName>

T ZETRIE py ODBAICRAZ VT DA% AT S LT, Python KAZ VT 2ET XS py 2~
YRICMATEET:

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

6.2 Python 27 U7 b ZRITHAREICTRICIZES LEIN?

Windows Tl&, f2#0D Python £ ¥ A b —=Z133TIZ py IWkRFZ2H 3 7 7 4 L (Python.File) & BHEfT
J. FDT 7 ANANCA VR T) REFFTTHA—T > a< ¥ (D:\Program Files\Python\python.exe
"% %x) EERZET, avy PRy T brS foopy £ LTRAZ Y S M E2ETARRICT 2132 TT5o
TS, A7V MEERTZ LT oo’ 7RI RA T LU TEFLEVWDR S, PATHEXT BREZHIC py %
MR TLZEW,
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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




Python Frequently Asked Questions, 'J1)—2X 3.10.13

(—%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,

. SWIG 2{#x1X, app DT —&K 2 XY v F% Python T X3 &£ 51233 Python " #EiREY 2 — 7

EEICIEN ST, SWIG BHAZRER>TLNBTLE S, MR LT, exe 77 4L OFIC Y
Y 2F% Ca—FRTEZT (1), DLL 21F 5B TH&<. Vo2 bR £5.

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

5. init B O AR initleo() 1272 D FF, SWIG shadow 7 7 RAZE-71E5 8L, 25T 3¢k
init IO AHTIE initleoc() 1D £F, UL shadow 7 7 ADME S 1F & A YNz helper 7 5 2
2L L 5,

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

BT 212 UToa—FafioT Python £ ¥ X7V XZHREY 2 —VAATHIHL ST 2 Z e BT

£9,

#include "python.h"

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

. Python @ C API iZiZ. pythonNN.dll % L R323DiIffibiizar 845 MSVC DSt a2 >34

TERFES L HNZ ZODMERH D £7,

BIfE 1: a>%4 712X 2T struct FILE I3 280872 5729, FILE * 5|23 0WbW 3
Y EEKEE B, Z2a VA SREBTEEXERA, 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 X pythonNN.dIl A Py NoneStruct ¥\ 5 #EHEiL 7 — X EICERT 2~ 0
TS, ¥/, Z0a—RiEha > 4 SERETIERMLET, ZOI—FEROD XS ICESHEZ TLE
XL

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,

HICAZ Y R7a YR 77TV r—2a i3 55Diid. 2477V %WT Tdd A2V 7SV r—a
VIHEEINTOVRIFUIRD FEA. T2V R—FT 25 Y —1D—DlF SAM (stand-alone modules) T.
Tix 74 A MV B a—33 > (https://tix.sourceforge.net /) O—HTI,

SAM 2E#CF % X 51C Tix /)L F LT, Python ® Modules/tkappinit.c PIE®D Tclsam_init()
FEADEY)I 2 — 2 E T L, libtclsam & libtksam 12V ¥ 27 LTLEE W (Tix 74 77V EZBFATHRW
‘/C‘\\j—)o
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https://wiki.python.org/moin/GuiProgramming#Cross-Platform_Frameworks
https://wiki.python.org/moin/GuiProgramming#Platform-specific_Frameworks
https://wiki.python.org/moin/GuiProgramming#Platform-specific_Frameworks
https://tix.sourceforge.net/

Python Frequently Asked Questions, 'J1)—2X 3.10.13

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 FTARY MZHEITITFoNTZARY AV RS, BB F—AHEINE ZIZZZAVE
NENRNE WS EHED IS HIPNE T,

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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EIGHT

"% 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 234 RV —7 4 Y Y AT ACEHEENTRZR S, HIREIBEDTEERA, HIFRLTLES &,
Python THE» N7z 7 075 LIELEDRARD, ZOHICTERERSDOVPEFENTVE2D LOLERA,
ZoHE, BRI AT A2RDOHA Y A = ADRHEIZRSTL & S,
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>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

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

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

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

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

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

BB OERICBOWTERITEon— A ZRIcE b B TonE T, EH L TETIHANIOV
T calls 2BBL TV, PV X9 ZRAZBOWTEBBEZRTEDICHOLWIREHS Z a3
RFEF, TN fHIe —HAZHICE DY TONET,

R51%8 . FAQ @ E5IHEREIFDEWVEATIH? . PEP 362 2B L TLF&XW,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 M T3, PEP 492 TEAIIE
L7z

asynchronous generator (JEFEHHY = L — &) asynchronous generator iterator %3R3 BIE T3, async
def TEFEI NN —F VEBUZETOE T yield REFOHRTERD £3, yield Rid async
for L— 7 THMATE 2D P Z2ERT 2 DICHA TN E T,

iz
£

WX = 32 L — X B4R L £ 305, XRIC Ko TR RS L —R A TL—4& 2457
Pa
=

BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

FEFEAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (FEFEIAY = 2L —& A 7L — &) asynchronous generator BETHER S A
53477 FTT,

L, __anext__ () AV v FEME T XNz 212 awaitable 7Y =7 b ZIBT asyn-
chronous iterator T3, Z O awaitable A7 =27 NI, RD yield NE TOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 27202, ZDNMBETOETIRE (0 — I VBB FIRED try X) WHIZ—REIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JEFIAA 7 F 7)) async for XOHTHATE 247227 T3, HHD
__aiter__() XY v &, 5 asynchronous iterator R X713 D ¥ A, PEP 492 THEA X
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 N T3, __anext__ & awaitable 7 7Y = 7 b BRI RITNIERD £¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

B A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (f#F%REE) await X THHT 2 PR 2 AT 27 VTF o coroutine 2. __await__() X
Vo R0HEF T2 FTT, PEP 492 2B L T E W,

BDFL ZARIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
‘/Gj—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE 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%HK—+ L TWT, C FFBEDEIKT #¥Hi L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#17% memoryview A 7Y =
Z M ZHCE D £F, bytes-like £ 7Y =7 ME, T —XEM. N4 FV T 7 A ANDRTE, VY
Ty PERHULZEERE, XM FUVTF—XZ2ERTIVAVARBECHAT S Z N TEET,

BODPDIEETCEINAFV T —R2EBSTHHERDHDET, ZOREOFFa X PTIEXL 7 H
AEETRER bytes-like A 7V 227 M WWERLTVWET, ZEEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like £ 7Y =2 ) 2ELET, Ui
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k2—F) Python ® Y —Z2— Fid, Python 7125 4D CPython A4 ¥ &% 7V X OWNER
RBTHENA Pa—FALary i LEnEd, N Pa—FiE .pyc 774 MZF ¥ v a2 3h,

97


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Frequently Asked Questions, 'J1)—2X 3.10.13

L7 7 ANDPEHIZETESNZ L X2 EIDEREIRDET (Y—RA—F2HNf ba—FANOF
Eoary 4 VidEh#shEd), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WSS 2 MEE 2 RITS 5 REYS Y TEES 2t WA E T, BEERIFEEL LT, N ba—Fi
%72 % Python fREE~> VM THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 23 HA TV
F¥A.

NA ba—Foma—Eld dis EY2—1 ZHHET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 7)) RO D BRERTHEITES NS 72DI5 8 LTHESI N 2B

ISR (VFR) 2—F—ERA TV VEERT 27007 FL— FCF, 77 RERIEE, 202
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 ZZH) 7 7 R LITERS N, 77 ALNRLT (DD, 7 F7ADA Y AR YA ETIR%A
LIZ) ZHEINZZZHNE LTWBRERTT,

coercion (BUs#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
EHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, &518UZ
BUHERIL D (— OB — D3 TFEV N INE % 3 2 AN A U BN AT 2 217 4UE TypeError
FIADBET S E T, BB Rr o725, TRTOFHK, 72 ZEEREITH->TH, HIZ 3+4.5
Tld# < £float(3)+4.5 WS k52, Fu T I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X<HLNTVEEBREIIRL =D DT, IRXRTORIIFEE L oML LT
RINF T, BEUIEEEN (-1 OFAR) WE Kz ILd 0T, —RCBEETIE 1 eFdrh. T¥
TiE j eFEINE T, Python FEZEBITHAAATHIGL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HlZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WET, BRBOBHIE»RD BELRBYOMIETT, DESEZECRTIUR, (EIFHEWR ERL
TLE->TEWTL &9,

context manager (27 FRA P32 —I %) __enter__() & __exit__() AV v FEERT S I LT with
WHNOERREEREMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7F A MER) a2V 7 F A MIKEFEL TRZSEZFHOLER, TR H2ERDEDL
FADFATAL y RFTREBEDEZRAL Yy FE—FLZA ML=V RBTVET, LrArLaryTFR MER
T, 1 DDFETAL Yy RIZWLO2p0a Y7 XA MBH DR, 3 ¥ 7F A MEROERHRIZIY] 72
FEFB R R 7 DL DEH TS, contextvars ZZRL TLZE W,

contiguous  (BE#%. i) N v 7 7 DHEIC C-&8#t £ 7213 Fortran &t TH25EIT. ZD Ny 7 7 135#
MLTW2eAREET, XLy 7 71E C #ifiTH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETEEST 2 X5 CHESI N, RFHELRrHBFE VA TWIEFP TS %
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o ZXRILD C-HEHREAIITIE. XEY 7 FLRIECERZ K ZBICIIREBEORIFVRINED %
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICIFZ L OABMA» S NS, 2. B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2L T Z& W,

coroutine function (2 —F YBIEK) coroutine A 7Y = 7 b IR TEETT, a/—F VBIBUT async def
NTHEIEXN, await, async for. LU async with F—V—RFZEOZ e HkRET, Zhbid
PEP 492 TEAXIIFE Lz,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

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

@staticmethod
def f(arg):

FICHEZD 7 7 ACDFEHELETH, HENFONERA, TaAL—XITOWTFHLL X BERER B
TR IR EZE DFFa XY FE2BRBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P bTT, BB TABUNPT AV TR THZ =, BERRKICK - T, FEIh TV 3RIR
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

FRZVTEDAY v FIZBE L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LKL EF, comprehensions ZZ L TL 72X W,

dictionary view (ff#HE 2 —) dict.keys(). dict.values(). dict.items() 2RTA 7Y =2 b T, &F
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HOHHOENRY 2 — 2L ET, Thbb, BEILEEFINI a2 - ZThERML 3, &
EFEL 2 —BEHIANCERR Y A M 2121F list(dictview) ZHH L TL 72X W, dict-views &5
HLTLEEW,

docstring 77 R, B, EYV 2 - NORYIORTH 2 XFHNV TI71LTT, ZDAA — b DETRIIIE
MENE T, ar L & THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRrARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
Fa Xy b aERENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 —RA%Fo TV EPERETL2DICA TV =7 F ORI
ZRBEWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIENT
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A~
=7z —RERIDEHTZT, LRI TFTHFA ENa—RE RVE=—T 4 v 7 RRE L
LTEBEErM EIEET, Xv 7 XAL Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% HMRERI SR TMHMETAIDHTEET, ) 2ofb b, WA
hasattr() HIER FAFP a2 53 7%2FHAL £,

EAFP T[G8R]%2 2 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ~—7 4 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMRF—%
BUDNFETIDDEREL. ZOREIE> TOEGEHNZRHIEL 25, ZOBETTFELET
53—F 4 YTRARAMIE, try XB LV except XD SADZDPRHHTT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL XN SDTY,

expression (R) [AHDEEFHAEN L. —F ¥ F D DR (a piece of syntax) TI, Wz 5. ALid
V7 Iv, 4l BET 7R EEFPEBIFCHLRE, HE2RETROEREOHEAERTT, o
Z < DFFELEV, Python TEEFEOLTOMEERIA L VWI DI TIEHD FHA, wvhile DLS
Wy RELTREAZNY X DD F5, RADBKTIIRIXTY,

extension module (#EIREY 2 —1) C 2 C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' % 'F' DEFEIWXTFAHN) 7T UL f-string” EFRER, ZHUE T 4 —< v MEATF
V770 ORMEEOLITT, PEP 498 BB L TL 230,

file object (77 ANF T =22 b)) THDY Y —AAD 7 7 4 VEEH API (read() % write() XYV v K
ZFODD) EREALTWE AT 2V M TT, 77403 TV =7 NI fERENFEITL - T,
EBEDFT 4 R EDT7 7 40P, ZOMDEAL TDRA ML —IRBETANA R (2R, M,
AVREYRNY T 7, VTv b RSAT, F)ANOT7 I LREHENTEET, 774047227 M
file-like objects R streams & HMIENF T,

T7ANF TS 27 MCBEBICE 3IEEIDET: L0 NAFUV—=T7A)L. Nv 7 7»Ehi= NA
FU=T7A4), ZLTTFALT77A4IL T, A VX—=T7 24 A& io EY 2 — L TERINLTWV
9, 77ANK T =0 b EAELIERENL X open () BAEEES Z 2T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA T 22 b T,

Python 3.3 UETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YJD4&CTRRE) — &L WEEBICY)I D #5 T 2 BEAIRRE, YD CREBERE I // T, flz

R

.11 /7 41132112, 2R EINFMCEEV NI A ROEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWVWAIZ Wb 2 (R ADERAANDIDEITS) DT -3 127425 ZLITHEEL
TL7ZE W, PEP 238 2L TL X0,

(BEEY) MPOMHE LANCEZIR S —HDO XD Z T, BRI 0 U Ed E3|18 2T Z e HkE 3,
FEDRITRHI S B2 RS2 Z e ik E 5, R5IEL XYV v R, function ZBL T X,

function annotation (BI#(7 /7 —3 a ) BIBD 8T X — X IR DED annotation TF,

BT 77— avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
¥oemis eiffsh, 7 int BoRDEEFOLHIfshT0E T,

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

return a + b

BT /7 —3 a »OXEE function O CHRIHINATVWE T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

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

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

PIXRL—R (YA —R) generator iterator ZiRFEITT, BHEOBBIIMTNE T, yield X%
FORTRLD 9, yield i, for V=7 THEMTELD, next () B THEZ 1 >FDOMWD L
7D TE3, HOWMPZAERT 2 DIEHSINE T,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NAATFEATIREE (RMTABSARLED try X2 ED) L T, QWHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

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

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,

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 ZZHLTL 12X W,

global interpreter lock (Z'm =LA & T Y Xay ) CPython £ ¥ X7V EZHBFHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty 2 LT WU TR PG EHMRIC, A X T XeHRICTLF ALy FULTE
5E212D %7,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L
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ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ U T
DFEATHET LIz T,

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RAEAIHEA 72 = 7 P& for —THARZOMZL DY =7 2 (RE: 22 TOY—7 YR LI,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 204 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEAREY 7Y = 7 bR f SR
123, iter ) ZMATEDA TL =X AT 27 V2 HGTHIET 20 EEZH D £H A, for XTI Z
DFIEE BEIINATV, R R EROZEZER L TL—FZ2E L TWARHA 7L — X 2R L %
T ATL—2 =TV VxxL—F 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELRED for L—=TFATHS L. FBREHOA 7L —X2Z24HERLET, ZhzA
TL—=RTITES 35, HIEIOA TL—ya Y THEHBADRILA T L —&24F 7Y =7 b REIC
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

Python ®Z < OV —MdF —BHEZZIIMD BEZOWM SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda 26 ¥ —BIBE21E2 Z e B TE%£F, F7. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, BIRINCHETRSEM (pre-condition) HIEZITWE T, FAFP 770 —F & 0@HYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

locale encoding 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).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
FERLUET, if @ild4 7> 2 0 TF, if HiNRWEGE, range(256) D2 TOEREMUEINE T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

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

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDE T, AR ITRIE. ZA6 3 0%5[Ee LTRITMD., 77 RA2E2HEZEVE T, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DRI DIEH AR LDAR T FAZEFMTELHTT, IZLALDLI—F—ITWMoT. X&ET7 7 RIF
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T RERBBET 7 RADR IR S/2D ALy RE—=TWEBMLZD, A7Y =2 bOERE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

AV R (XY ) ZIARKMEOPTERSNEE, 207 F7RADL v REZADEEL LTHUH R
T E. XYY FEA VARV RAA T 27 b 2f— 518 L LTRIITMD £F (Z0H—5BULEHE
self LMINET), B & RRALETNERXO—T 3BRL T X W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX 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

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

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

o AIERME: (MMOR5IE TR S NERDMES BUIMZ T) EEOEKOAES 15 2
LB RIBELET. TOXIRIRGIEIZ. LT D args @ X 5 RG BB DRI * 2D2F 5%
ETERTEETD:

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

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

REIE . FAQ @ E5|HERIIBDEWVIZFTEH? . inspect.Parameter 27 7 A, function 2
¥ ar, PEP 362 22 L T L&,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

{IB518 (positional argument) 5% S L TLE X0,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
LENTORERRRMEPBZEZR L 2IZOATOIET,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API ZZIRLTL7ZE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

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

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

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

pass

>>> C.__qualname__

(RDOR=I1ZFE <)
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(FiDR— 25 D %)

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

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

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

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X
NBEXYy ¥, ZOEEDXY v Fidk, XYy FHORIIERRIZT VX =237 2 DHRDONTVE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement () SXIZAA —F (2—FD” 70y 27) CRAIRAEETT, X X »F—7— KoK
NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

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 (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing ¥ PEP 484 2SR L TL 2 X\,

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RAEERER) HAANICYI D BES M FEITRE TS, 242X D Python 2—% & 7 7Y
r—aYFRICLY AT L ETEHNTWA MO Python 7 7V 7r— a Y OXEENCTHT 5 Z 272 L
Python /$v 5 —Y DA YA F—A L EHEITS 2 L HTEZT,

venv 2SR L TL Z& W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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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
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

e the Docutils project for creating reStructuredText and the Docutils suite;

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.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
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/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ 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 £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | 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 3.10.13

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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

3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, 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.

RDOR=I 1% L)

C.2. Terms and conditions for accessing or otherwise using Python 119




Python Frequently Asked Questions, 'J1)—2X 3.10.13

(FiDR— 25 D %)

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

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=STRER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I 1% L)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

(RDOR=I1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that

(RDOR=1ZFE <)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

126 1% C & B 1€




Python Frequently Asked Questions, 'J1)—X 3.10.13

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDOR=I12Fi )
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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:

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

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STEER)
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

RDOR=I 1% L)
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

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

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

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

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

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

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

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

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

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

RDOR=I 1% L)
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=I1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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