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1.1 —fiZ1EHR
1.1.1 Python &IIATITH?

Python &, 4 & 7V XERD, MiEMR, 792 MR T0 2S5 IV 7SETT, TOSEIIE. £
¥ 2=, Bk BT, BEKEOEINL T — &8, BXUZ I APWMD AL TWE T, Python
. ATV MERT RS Iy 7 RBAT, FREMTa s o I v REBI T e S5 I v IR EERO
s IIRIEAL LEFR-FLTVE T, Python 3B NERT — LIEHIZH P DT WIERF
HLEDETWVWET, ZLT, ZLOYRTLAA=ARTATITIUANLRT TR, ARV 4 Y RIS AT A
ANDA VR T2—=2AHD, C C++ THERTZ I D TEET, T TOTILAH R, VR T = —
AHBRBER T TV —2arDHDIREEL LTHAHTE X, HHFKIC. Python 3R —X 71T,
Linux % macOS 2&81% < ® Unix OIRES X7 4 THE, Windows THEIE T3,

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
YEORDDAFIHF 2 -1V 7RV Y R 2ZHTEFT,,

1.1.2 Python Software Foundation X I|fEITYH ?

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

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


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

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

FALYADIDFLWVIHE £2XAD Y >~ Z1F the PSF license page 2SR L TL 72X W,

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

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

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

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

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

fld CWI T Amoeba FHA RV =T 4 VISR T LD TN —TTHOTWE Lz, Amoeba D
AT A=A YRT 2 —R21F Bourne ¥ 20267 7R A LI HozD T, C I uss L
Bourne ¥z VX7V F b E2EFEL LD DRV AT LEHOHEPLHET L, Amoeba DT — L
DS, T I IV EEOKEL LTORNOERX ZHMERT S IO L,

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

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

1991 £ 2 A. 1 F e D L 0BFEEZRE T, USENET #8352 2 2 L% L=, ZHUE Misc/HISTORY
T 7 A MR- TVE T,
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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 [ fAZ T 3DICAWVWTWVWETH ?

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

CDEFEE. CFHILE (IEFEB, Unicode. 7 7 A VHEODZESFDFE), 4 ¥ & —3 v b7 a +ail (HTTP,
FTP. SMTP. XML-RPC. POP. IMAP, CGI v/ 3I>7), Y7+ v 7Y =7V 7 (Python
A—FDI=y FTRAI, BF VT, TaT 74V T BT ARV—T 4 VTV RT AL VR T 2 — R
(YRATna—=, 774N RT L, TCP/IP V7 v b) O XS REBE I AN—F 2 KBELEES 4 75
MO T > TWET, MR TEZ0EH 5121 library-index D—EZ SR L T3 W, £z, Hckd—
Ro%—F 4 OIRR B HE X F 3, the Python Package Index 22 5BIEDH 2%y 57—V R L TAEL & I,

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

Python D=2 a2 YHFSIE ABC R AB DL XMIHNTVET, A BXT ¥y —N=Ya YHBST, 5
FBORYICHERAZBOROA LIFONET, BEYAF—N—YaVFST, ZIETRRELRVEED
R EFonEs, ClIRA 7B LNLVT, NT T4 v 7RV ) —ADQERZ EFoNET, NTT 1972
Y — RIS 2FHllE PEP 6 228 LT 2EW,

FTRTOVY—=APNT T 4 v IRV Y =R THZLWVIDITIEDHD ETA, AT %=V VY —ANDOUEfHE
FEClE. —HOBRY V—AMMESN, 77 7R R—=&R, £V VU -REfMeAtTohES, 7
T 7MRIEA VR 2 = ADPHEEZINRVS BV Y —RENZRAY YV —RT, 22007V 7 7V Y —A/MT
AVERT 2= ADPEDLZPDLNFRA, R=ZRED > e TELTWT, HEDA 27 = —RIEMREFEEN
EFTHHLVES 2= BMENZ 0D LIETA, VU —RERIZEE - 72d DT, B@HWRANTZET
DTRIINZEEINER A,

TNT 7, R=&, VY —RBEMDOEN—T a VIFEEFEIBMENE T, N 2RICH/NEVWESE LT,
TNT 7 ROEEFEIE "aN” | R—XROFLEEFEIX DN . VY — 2R OHEEIEE "eN” T, DD,
N—=Ya ¥ 20aN, N—=Ya ¥ 2.0bN, N=I =3 2.0cN, X=Tary 20 DHIIY Y —RENBILITRD
£9,

Fiz, 72247 DX S BEEBPMN VWA=V a VB BN ET, THERERDONN—Y 3 VT,
CPython BIR VRS P UL EEEIL RIATOVET, EE REDYA F—U ) =B TbN2H%, N—
Pa i 72.4a0” DL ST "a0” WO KDY A F—N—=T a I D FT,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF¥a XY FJBRL T X W,

1.1.7 Python OV —XDIE—IFETTFICADETH?

B#HD Python Y — X3 python.org (https://www.python.org/downloads/) »HWVWDOTHFIZANSE Z &
PTEET, BIOMFERY — XX https://github.python.org/cpython IZ7 72 A L TFITANS Z & H
TEXET,

YV — A& gzip SNz tar 7 7 A A TEME N, LK C DY —X, Sphinx IZ&D7+—<y bR
FaXYh, Python 94 75 VES a—)b, 377 ur o6, ZLTWL OrOKLOEMEHERY 7
P27 HEATVET, ZOY—RFEFLAYD UNIX 759 b7 4 —LTEDEFF I AL L TED

1.1. —fRER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006
https://www.python.org/downloads/
https://github.python.org/cpython
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HTET,

V—=R2A—=FDAFELary 4 oW T, XDFLWIEHRIE Getting Started section of the Python
Developer’s Guide BB LTL72& W,

1.1.8 Python D RFa XY MIETTFICADETH?

Python OFUTOLEN—Y a > DFEUE R F 2 X > NI https://docs.python.org/3/ D HRHTEZES, £
7o PDF, 7L —Y 7% X b, Ky >ru—RT&2% HTML ik https://docs.python.org/3/download.html
PoMHTEET,

Z D RF 2 XV ME reStructuredText TE D1, the Sphinx documentation tool TR XN E Lz, TD
F ¥ 2 X ¥ Mzflibi/z reStructuredText @Y — & Python @Y — ABRICEENE T,

119 O35> Lkl e BVDTIH, Python OFa—rUTILIEHD F
gh?

ERZBEORICUDF 2 — U 7 APEENHD T, EED FF 2 X2 MX tutorial-index 2 ¥0H D
I

Python 7025 AFLLED/Z=DDEHRDF 2 — b Y 7LDV X M the Beginner’s Guide 2SR L TL 7
S0,

1.1.10 Python O7=)DZa—XTIN—TRX—=V2FJVIMIHDETH?

=2 —RAJNV—7 comp.lang.python X —VU 27U X} python-list ’HHEFT, =2 —RXTL—-TL
A=Y Y7V ZMIEWRERENTOT, =2 —A2MWitTHUEA -V Y7V XA MBMT 283D D X
Ao comp.lang.python I —HWZBEDRRAT 4 ¥ 72X F5E W77 4 v 27T, USENET #H#I3% <
DFE. TORY 2 —LIEAD ZENTEXT,

HLWYZ7b 9270 =22 A XY FDOEANZ comp.lang.python.announce TROF 5N ET, ZhiF
—HIZ 5 RAT 4 Y IRBEEZZFR2BE T 74 v JOFEKX -V V7YX MTT, the python-announce
mailing list 2 5FHAIEET 3,

ZOMDRA =V YT VR IR =2 =RV =IOV TOFHFLWERIE https://www.python.org/
community/lists/ IZHH £75,
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https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—ZFT X MRIFECTFICADETH ?

TNT 7 [N=&1Y Y —1F https://www.python.org/downloads/ TFIZAD EF, VY —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — AR— https:
//www.python.org/ THHE N, RSS =2 —RA7 4 — FHBRHTE T,

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

1.1.12 Python ONTHECPNY FZ2 LIFBICIZES LIEBGRVWTTH?

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

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

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

1.1.13 Python ICDWTHITENESZ@AHISRBTETEIH ?

Python IZB83 2 5 7-DEHEZLFIHT2D05—FTL x5,
Python 1ICBH3$ 2 —BMH DL HIT L THH L, 1991 FIZEINTVE T,

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

1.1.14 Python O&IEH D £TH ?

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

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

1.1.15 www.python.org IIHRDEICHZIDTIH ?

Python 7Rz 7 b DA > 7 ZFMHAFIZH D, Python £ V7 7R V77 F v F— AL o TEHIAT
WET, FfllE 255,
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https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
http://infra.psf.io
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1.1.16 %At Python E WS HFHRDTIH?

Python DBIFEDE E - 72tH, Guido van Rossum & 1970 FRUICHHE - 72 BBC 2 X7 1 > U —X "Monty
Python’s Flying Circus” OBAZ#HATWE L7z, Van Rossum 1, #< T, 2=—=2T, 2LIRXTVT
ABGHIBPR L D2 72D T, ZOFEDOHHETZ Python L FERZ 2 IZL7DTT,

1.1.17 TERIXEVT o - NAVY ) ZHFETHELTREVWITFFEAD?

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

1.2 IJREWMFTOD Python

1.2.1 Python BENKSVWEELTVWEITH?

ETHLRELTVET, 1991 FLERH LWEEV U —REBXZ 6 256 8 »y HHICHINTWVWT, ZDR—
ADEZES TS, N—=Y 23> 3.9 DRFETIX, Python 312 » HIT—EDR—ATRAT vy == 2D
VY —2%fToTWET (PEP 602),

BFEDIHAN—Y 2 > D "bugfix” VY —RZRFAT2DT, BHFEV YV —ROREBIRL A ELTHEE
T NTT 4w 7 AV Y —RBE N=YarESD 3 HFHOHERIZ X o TR (Bl 3.5.3, 3.6.2), KEMND
JeDICEHINTVET, N7 4 v 72N ) —RZEHHAOMENDBEZINEEN., —HDONT T 4 v
JAVN=REHLETHLA Y X7 2 —APRIZNE Z MRS NTNEDTT,

BRFTDOLEMRY VU — REHIZ Python download page 1% D 3§, Python 12l 2.x & 3.x W5, BEFIZH]
HATREIR 2 DDN=T a U HH Y T, HRON-Y 3 Vid3x T, ZHIELFIHIATVWE 747700
FEAETHR=-PINTVET, 2x KR LTELKFIHZIATOE TS, 2020F 1 8 1 HUEIFA Y
TTHYAINBWFETY <https://www.python.org/dev/peps/pep-0373/>¢_ ,

1.2.2 < B5VDAD Python ZFE->TVWETH?

IEFER NI Z AR 2 DL WTT DR, BELLAEIASDL—F -V BETL x5,

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

comp.lang.python =2 —ZX 7L —F3 e THIEFHTTH, $XTOD Python T —H =243 2 DIFTId7%
L HATHLEVWADVET,
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https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
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1.2.3 Python TITHONARELTOTS T I MIBODETH?

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

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

1.2.4 3R Python ICXD &S BFHLVERSEEIhETH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ ZZH LT & W, PEP &
Python (2425 & NIHHEREIC DWW TE LN /G THE T, BB ke & 2Rt S Twx§, "Python
X.Y Release Schedule” (X.Y X E7ZV V—AINTWRWAN=I a V) 2L TLEIW,

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

1.2.5 Python OE#MEZE L TLS5BREZLTHLLOTIN?

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

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

1.2.6 Python Z#OE O S ICAVWTWEEETIN?

=4

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

TSI T LI RVWEIILEICE o T, BN SEEZES ORFHACEDRE T, FH IR
ENEZIOERICD, ZEOR—ZAPELZ>TLEVWET, £REZ. av¥a—&XnX5BEL, M
BEOHL, —BLEA VR T72—A%RFRH LT, T—ZED T T 222X ICRDET, BN

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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AN RAUIEFIUN T ERE2 AR T L BEETTH, ZOADRBRIID T 075 I 2 FORETHEINE RE Dk
R D £ Ao

Python DRWY Z A3 Mcd 72 XA H D £F, Python iZiE, Java DX S ITKEREFEES A T UDD
b, EESArE §5 BB TIERICEL Iurs30 77y 7 M2BINTES X5k D 5, BEEE
EHED PRI ER R FI 2 KD 2 7075 MREINERA, B A 77V 2T 2 2T, EEES
0277 IV ORMEEORPSRENL Y 7V r—y a VIO HOGIEEERER 2 e TEE T, Tk
BHES A 75 V)VDfH»S a— FOFEFHEZERZ D TEE T, PyGame R DY — RX—F 4 EV 2 —
Vb FELFELEHHZET 2 DIZVIHET,

Python DA Y X525 4 T4 VR TVRIZE->T, 70l I0 7% LN, SiEMELERTsIen
TEFET, JlOoOT 4 Y RFUTTaTI7LDY —RIZA>TWARL, V4 Y FUTA Y& T ) XEPEFHIE-F
FICLTBLIENTEET, VAFDX Yy FEEVHERVWE 21X, FlIRIXZDES T T

>>> L = []

>>> dir(L)

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

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

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

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

>>> help(L.append)

Help on built-in function append:

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

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

[1]

AVERFYEBHE, TSI LTOVAMIZ EFa Xy MIEROZIZREIN T A

Python @7 DR IDE $ % Y ¥3, IDLE I Python T Tkinter Z#ffi-> TEHE»rN 70X T 7 v b
7 4 —24 IDE T3, PythonWin (& Windows EH® IDE T3, Emacs I2i&, T—Hic o TH#ER I L
12, FIES LW Python E—FBHDFET, INOTRTOTuT I IVIBENIS, VRTINS
AM =P YTV, AT AV ITHDAVRG I T A TA VR TVENDT VL ADPMER EF, the
Python wiki 2% Python #fifREREDO—HZSMML T I W,

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

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

Python HD 78y HIZDOWTRERIHEH L TH D, #AIAAD breakpoint () BT ZENS DTNy HIZ
W Z2BEET,

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

Python ICHEM XN TWVW2HMAMBEKE O IDLE @ % © Python OEFAIEIE O —E (%@ 1
Tools/scripts/idle 2» 5FIHAIRE) THH. 757 4 ANIBRT Ny T2 EZATVE T,

PythonWin &, pdb ZX—2¥ L7 GUI 7Ny A% &% Python IDE T3, Pythonwin 7Ny Al 7
L—27 R4 ¥ b OEMIFIRIE PythonWin 70275 ADF Ny e ¥ OEMHEEER 72 AR >TVWE T,
PythonWin & ‘pywin32 ¢ 7m =7 bD—EB, H 5 Wik ‘ActivePython ¢ T4 AV P a—Ya vD—
e U CHHATRET S,

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

e PyCharm


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

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

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

2.1.3 £5L7%5 Python RZVT DB RZVE7AYNATFTIZIENETH?

I—FRX T a— FTE, Python T4 A MV Ea—YarEf YA IBFTRETTELLS5HRARY
F7R> 7RI 57723 T0nAS, Python 2 C 2 —RIZay 4 L TERLSTHMOERA, TurJ
LR U TREBEREY 2 —VEEN, ZOEY 2 —/L% Python N4 FVICHELT—2DEITAREY » 4 L
WEEDHZEZLDY—ARBHHET,

—D% freeze Y —/L"C, Python ¥ —RY U —IiZ Tools/freeze £ LTHENTWVWE T, ZHUX Python N
4 ba—F% CEINCEBRLET, TRTOEY 2 —AEHLVTBZ T AIHDAL C av (4 7T, £
D7 7Z L Python €Y 2 — WiV Y73 ET,

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

Obviously, freeze requires a C compiler. There are several other utilities which don’t:
e py2exe for Windows binaries
e py2app for Mac OS X binaries

e cx_ Freeze for cross-platform binaries
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http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
http://www.py2exe.org/
https://github.com/ronaldoussoren/py2app
https://cx-freeze.readthedocs.io/en/latest/
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2.1.4 Python 7O S LDIEOHDIA—T A VT RAIVHE—RPRAZAILAA RIZHD F
gh?

B, BESA TS VET 2 - MICRDONZA—T 4 Y ITZAZANMIE PEP 8 £ LTXHELEINTVWET,

# o)
[=]

22 137

[l

2.2.1 BEZTHICENH B DIC UnboundLocalError EBZ3DTTH ?

D EENTWza— R, BEROARED & Z0IRAXEMZ % 2 WS EH% L7255 UnboundLocalError
FHTOIIZELI 2D LNLERA,

ZDha— K

>>> x = 10

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

>>> bar()

10

BEIZETH, TDa—F:

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

x += 1

1% UnboundLocalError 1272 ) £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

. 2R —TOPTEHBIKRAZITI L & ZOEREBZOR -1zl Ta—hizizh, 4o
Aa—=FZHBECHHOERER TS TT, foo DREDLD x ICHLWHEERALTWEDT, a8
A7 INZ2a—INVERTH2 Ll L3, ZOMR. 5£D print (x) 2WHHLE ATV RVE = LEE
BeRrmL L5 LTRHRIEZ I - D %3,

FoBITIZ, 70—V THELEESTEILTHDODRAI—-TITT7 7 RATEET:

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

global x
print(x)
. x += 1
>>> foobar ()
10
22, 07 S 11
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ZOBRMBESIE (REANICEMUTVWE 2 5284 Y 2R Y ZEROFI L 13E > T) HisizldEBIMoO 2
I—TFOEBDEEEZ LD LTWVWEDE, 2WS I RHOE2DITHETT:

>>> print(x)
11

FRED Z %, 2 A FEN/=RA2—7T nonlocal THERHES 2 THTEET:

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

2.2.2 Python OO—AJL Y O—NILEHDIL—ILIZETEH ?

Python Tlid. BBATSREINZ T OERIIEEANC g — "1 eh 3, BBOKREKD Y Z 5 TED
ERURAZINER S, FREARKICZ B — AL THILESEINRWVWED, a—h L ThHiLARIN
%9,

BIIEHE 1ot BLTLEID, ALEZZEMBTEET, —A TR RAZNLZEEIT global ZEKT
52T, BRILBRWEIWERHZITE S, A Tld. Z7a— LBl OEIC global DERINTLE S
. global Zffio TEDPDITKR->TLEVET, B M YEHSRA VR-FENLEY 2 - LONEES
3270270 —ULESZ LARTIUERSRVDTY, ZOEMSZEWERZRET 57290 global &
SOFEME LD BEKTT,

223 LT OHTELBBETERINLSLAAN. FILEZEIDOIFHEETIN?

for V=T % fioT, PULITORLRZTLXEER (b L IIMHHERER) $2LLET, HlRIX:

>>> squares = []
>>> for x in range(5):
squares.append (lambda: x**2)

INT xxx2 2 ETE 5 DDF7LXDYVRAIBELNET, TNOLEFUOHLEZE &, Zhzh 0, 1. 4.
9, 16 BRTETFTHITEZH LNERA, LBELERICRoTASZE, £T 16 BiE-TL 23DZHIZT BT
L&5:

>>> squares[2] )
16

(KDR=I1ZHi)
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(FiDR— 25 D %)

>>> squares[4] O
16

ZHE x BT LARICE o TOO—AINVEHTIRBRAMID R a =T TERSINTNT, T LXVERSINE
EETRAPUH N BT 7R EINE1DIEIDET, V=T boRRTIE x4 THD,
TE-T, ETOBEIX 4%%2 DFD 16 ZIRLET, ZOZ i x DfEEREXTAS I THRIETE, F4K
DEDERED LI ITEDL L DHIBIRTEET:

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

INEET B 72DI12WE, 7 — oD x DEIIRTFE LR WD, T LKIZE > THOR—HIVEBIEZ R
F520ERHD F5:

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

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

ZIZT, n=x EHLWVI LRI oTOR—ANVEH n RIER L. FLXPERINZ L ZIHEINZOD
T, V—TDEORHRTD x LRAICEZF>TVWES, ZHUd. 1 DHOF AKX TE n OfEIZ 012720, 2
DHTIE 1. 3 D2HTWE 2 LRk, R2ZZFEKRLETS, o T, ZNETND T LA XIISRIELWEE
BRI XD F LT

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

ZOEIEIR T A XIHFERDOTIE L, BEOBBICHEHINS ZEITERELTLEEY,

224 JO0-NIVEREZED 2a—ILBETEETBICIZES LIEEBSVWWTITH?

—oDTur T LDEY 2 - LETHERE AT 2 EERFEIE. FFAREY 22— (LIELIX config % cfg
EWEND) ZIEDZ 8T, HICREEY 2a— L2277V r—2ayOIRNTOEY 2= Y R=1FL
TLEEV, ZOEFEY 2 —MEZR—rOLRERIE LTHZE T, FAZNDEY 22—V DE—DD4 ¥ R
RYAMBHZDT, REEY 2 =LA77 MIHT 200 RIEEDBRCKMEINE T, HlRIE:

config.py:

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

mod.py:

import config

config.x = 1

22, 07 S 13
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main.py:

import config
import mod

print(config.x)

BB, FACEH»?S, EYVa2a—NE2FHI32 0521, VIV MY THAL RV 2FEETEZ  OFEAE
TbHbHH ET,

225 E2Xa2—ILT import ZESRD IRANTFZI9T7 1 X1 IFATITH?

—%AYIZ from modulename import * Z{Ho TIIWITEHA, D LIIXT 5 A Y KR—XDHLRETZE/MIZ
BHHREN, linter PREROUHZRR T2 ALY 5,

EV2—NMET 7 ANDRIETA VR—F L TLEEVN, ZHIE>Ta— FAREL T EMHOEY 2 —1H
BATEICR D, EY 2 —VABRIA—TIEENDIZDEIPITRDRABD ET, TIC—D2D 4 Y KR—PZT3
. BV 2D A VEKR—-FOEBMEAIRPEZGIZIZD 325, [TIEBDA ¥ R— MZT % L EHOFEED
P KBEAET,

RDFMETEY 2 =% 4 Y R—-bFT20H, ROEHEICRD £7:
1. S 4 75 EY 2a—)L - ffil sys. os. getopt. re

2. ¥=RKRX=F7 4 DFA4 7T VEYa2—/)b (Python O site-packages 74 L 27 b VIZH 2D D) - ffi
mx.DateTime, ZODB, PIL.Image, 72 ¥

3. HEi CHR LTS 22—

RSB OMEL BT 272012, A YR=— 2B 7JRACBIT oD E R Z2bHD FF, Gordon
McMillan 1 X#UX:

PERSIBIEE T DO EY 2 —LH "import <module>” XD A4 ¥ R— b ZFo TWAUTKLRTT,
TOHDEY 2 - ADRAIDEY 2 — A oA 2R L L 5 & LT (“from module import name”),
ZDAYR=ER Iy TLRVEH B EBATT, RUIDEY 2 — VA DOHDEY 2 — %A VK-
FE2DRICLL T, BADEY 2 — L OAFTHBFIHREIC R 2 TWRWHAS TS,

ZORWTIE. ZOHDED 2a—AB—2DEBOFTOAFEDLNTWERSHIE. ZDA ¥ R— MIFEIC
BB OHFIIBEE T, 41 VR FDRRENRZE E, BPIDOEY 2 —LZPHLEZET L TWT, Z2OHD=E
Ja—IVIHTDA VR— b ETEET,

TI9 M7 —bMKEFDES 2 —ARBDHELEIE, A VR=— b2 by TLRLONCE»T Z & DHLET
T ZOBE. 77 ANDEETIEIITARTDEY 2 —NEA VE—FFTER3ILIZTERVDLS LRLER A,
ZOBEE, WEFTBE TSIy P 74— A CEDLELEI— R TELWEY a—LEA VE—FFTRILEERL
BWT9,

TERZBOBEZET 20D Y 2 — L OFHHLIC 2 2B 2O Lz LW s, BicA VR— 2R
EROFREDO—HNANRBAT—TITBLTLEEN, ZOFEREFIZL DA VRN Ta I L0BED LS
WCETEINEDPIKE LR TV ZIZRHICEMN TS, DI2EBRDOFTOAEY 2a—L(MHiONZ D5,
AVR— R ZOBBOPIIBTILEZEZTHIVVTL LS, BB, BV 2 —L2HAADRIDENIE
14 FL22E JOJ3532>Y FAQ
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2=V OYHHEDRF R D7z D ITHMIC R D 2 X345, HREBIHICEY 2 — L Z2RiA AL OIFHE LR, &
ERROBED AR MZFTHEAET, TV 2a—LERRAA-ThOANTEZR, ZOEY 2 —-MEBZHL
sys.modules 22 HHHTE2TL & 5,

22,6 BEATOT I FETT 72 MEDEBEINZDTIH?

ZOEDNTBREILHLE TR T I IMATEE T, ZOBBEZEZTATLZE W

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

return mydict

FIDTZ OB EMCH L72FE, mydict IQIE—20HEEDIHH £3, —MHHIZIE. foo() BFEITEIN D L %
12 mydict IO »H—DDEEE T TIZHi> TWBEDT, mydict KIEZDODERENHD 3,

BB OO LICK T, 740 FOMEICHT2HLVWA TS =7 bofEoN 2D e TRLMABTT, E
BZ5%DFHEA, 774N MARZ, BBPERINLLZRZ-ELTEREINET, ZOflOFED XS
2. EDATV 27 PEEINL &, ZORDODEBMOM O LIZEFROA 7Y =227 v 2B RL %7,

EROBRC, . LFH|, BTN, None BEY. A I a—XTNRBRATI 7 V25 e BBEXNZEEDH
DFERBA. HE. VAN, VIR VAR VARBREDI 2a—RIARF TS 27 MIBELOD £ T,

COWENS, I2a—XTARATI27 v eT 740 ML LTEDRWT RT3 Y ZFEINVTT,
Kb DIz, None %7 7 4L MEIZEWV, ZD,8F X Z)3 None TH BHT/ET. BBONERTH LWVWIY XM/
HE/ZOMEDL B EITLTLEZEY, fIZIE, 25FH,TI:

def foo(mydict={}):

Rbhiz:

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

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

COWEMERLZ I DD F T, NE O 25 EZIT S BB H % & 2 iTfiibh 2 — IR EIEE. B
PIESHENE TR IA X EFEROEEZF vy v > 2 L, BURUEIEREN X vy v > a2 XN fl%
BTEWIHDTT, ZHUX "memoizing” ¥ IEHEN, ZD LI ICEEINET:

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

return _cache[(argl, arg2)]

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

return result

22, 07 S 15
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77 xN MEORDO DT, HERZEL 70— IVEHBHZ T, ZTRFADOMETT,

227 AT aVNFRA=—ERF—T—FNFA—FZEHH SEBNETICIFES Lk
S5LVWTIH?

BIELD T X — 2 Y R P25 % * & +* FEET (specifier) TERDTLIZI W, 25 T4UR BT %z X
T LT, ¥—U—PF5leHEr LTEoNhEd., INT, MOBEEWOHTE X * & x* 2ffioT
Zho5eEE %

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

g(x, *args, **kwargs)

2.2.8 R3|HIRFIBDEWVIETIH?

REIE (parameter) IBIRUERICEN 2 BATCTER SN D DI L. EEIE (argument) FEIZFOHIF &
TWCEBICHETED Z & T, RGBSR ZITES Z e Ok 2 E5 BB EERL £, HlziX. MR
DX RBEBERN Do LT:

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

pass

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

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

42, 314, somevar ¥ WO EIZESIKTI,

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

RDES>a—FrEEN L LET:

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

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

[10]

>>> x

[10]

ES5LTy NOHEHZKOENMD x DEELTLE S OPREMICEAS b LALEE A

CDEIBRERICR D 2O0DERRH D 7

16 g£28 707 7' FAQ
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1) 2B, HICA TV 22 M2 BRI 20 04FICET /A y = x T4, VA LDa
C—REDEBA - ZRE x BRI ZOLALA 7Y =2 BT SHLVER y 21ED 25,
DOFD, HEOR—DODF TV b (ZOBEV AL B TH->T, x &y DMABZNEBHL
TWBDTT,

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

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

RHDIZxIZAI2—XTALERAT B!

>>> =5 # ints are immutable

>>> X

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

M oH < M
1]

>>>

>>>y

ZOBEZEDOED x ¥ y 3FEoLLKELTESD D FV¥AN, ZAUIEERD immutable 7225 T, x = x +
138D 5 DEZZEHELTVWSEDOTED D FEA; DD IZHLVWA T 227 b (BE6) Z21F-> T x 1Mt
ALTWVWET (DFED xDPBRT2F 7027 WP EDYET), ZORADETIEIALBIZ 2 0047V =
b (BBD 6 L B) BFoTVWT, 2 00ZIZNL2ZHLTVET x FVER 6 2SR LTVET
MHyid s ZBMLIEEETT),

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

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

L TR

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

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

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

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

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

D

5)

WROZXRTINVERTZICE-T:

>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

ZHE W TW—FER IET T,

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

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

>>> def func2(a):

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

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

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

['new-value', 100]

BHXNZHEHICETZLIZX-T:

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

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

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

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

FhlE. FIORL VAR AERFENT A 2tk o T

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

>>> def func4(args):

ROR—D12Hi <)

18
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(FiDR— 25 D %)

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

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

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

>>> vars(args)

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

DX REMR BT A3EBIED - ICENTL £ D,

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

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

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

return result

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

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EHE5DHAETH,

taxes = linear (0.3, 2)

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

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

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

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

FT7T 27 NIV DD XY v RIZIKER A St TEET:

22, 07 S 19
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class counter:

value = 0

def set(self, x):
self.value = x

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

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

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

2.2.12 Python A 72z MEEDLSICOAE-LFTH?

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

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

newdict = olddict.copy()

ST VRAFATA T TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBEREDELSICRDIFTETN?

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

22.14 O—-FREDESICATZ I bDREIZROITBDTIN?

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

>>> class A:

pass

(KDR=I1ZHi)
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(FiDR— 25 D %)

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

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

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

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

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

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

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

2.2.15 AR ERFIIBEBRAINZDOTITH?

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

>>> "a" 4in "b”, ngn

(False, 'a')

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

(nan in ”b”), ||a||

ZOTWEHY FEA:

nau i11 (”b”, nau)

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

21
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22.16 C 0 "7 ZIHERFELFBBRDLOREHD EITH?

B, HOFF, MXUILTD XS24 b %5

[on_true] if [expression] else [on_false]

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

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

[expression] and [on_true] or [on_false]

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

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

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

from functools import reduce

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

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

# Mandelbrot set

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

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

# 4 /4 / | columns on screen

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

# e range on T azis

FnFiEERALBRVTHR
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2.2.18 BHO3IKY X M BBRS v (/) BAEEKLETH ?

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

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

DBV RPNORRBIZA T vy ald, ZD20DRGIEIHG e bMNEBEHASIBRTHS L EEKLET,
L7205 T, divmod() ZF—U— R5|[EHF->THUOHT eI -1k FT

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

TypeError: divmod() takes no keyword arguments

2.3 e XF7F)
2.3.1 +REBCN\ERZIBETBICIFES LIESVWWTTH?

JNERZIEE T 2123, JUERTOEDIRIHIC 0 & 707 (IMNFERBRT) ZMATLEE WV, 2L 2
ZH ") WERT O 7107 (HHETD78”) ZRAAT 51TiE. T o T3 W

>>> a = 0010
>>> a
8

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

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. BXF5! 23
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2.3.2 BE -22 // 10 & -3 ZERTDTITH?

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

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

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

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

2.3.3 XFHNERICEBRITBICIIES LIEEBLWTTH ?

BHNCERT 2120%, HARAD int() Blav A 57 22 FoTLEE W, HlZi3, int('144') == 144
TY, [AREIZ, float ) TFEVNBGRICEBL £ 5, HlZI1X, float('144') == 144.0 T3,

T 74T O3B HiERE L THIRT 20T, int('0144') == 144 % int('0x144") &
ValueError %X L %3, int(string, base) 347> a VOFE G| E L o TEHITTORBUIT L £,
DF D int('0x144', 16) == 324 T, HH 0 LIEEINLGE. 2D Python OFHEIZ X - THE
RENFE T, L8 00 26 /\ERT, 0x BROT/NERERLET,

XFHNEBICEBT 2720 D7DIC eval () ZEHORVTLIZE WV, eval() FFICEVWTT L, =2
T4 LDV RZBHD FF, ROOLNRVEIWEHZFD & 572 Python DX ZEZ 5 &35 AW 5H0bH
FRA, BIZIE, BR72DF—27 4L 27 MV %RHEETS __import__('os').system("rm -rf $HOME")
BEZS T 2AP0EnbHNEE A

eval() IZH %% Python O LTINS AEEV D D £35, 0512, eval('09') I I —iE
ZU%F. Python i& (0 BUt0) HEEE 0 THHTIEESRVD»STT,

2.3.4 BEXFIICERTBICIFES LIESVWWTTH?

B2, 144 E WS EZE 144 WS XFINCEH L vz s, MlARARBEOa Y AT 7 & str() &
o T XV, TRERSC/GERIC LT HARABEED hex() ® oct() Zfio T ZX W,
FORAE 7 x—~v PERXEM S5, fstrings ¥ formatstrings DHiZE SR L TL X W, il 213,
"{:04d}".format (144) I '0144' 72 b, "{:.3f}".format(1.0/3.0) {% '0.333"' IR D ET,
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235 XFN e TL—RICEETBRICRRES LIESVLWWTTH?

XFHNIA T 2 =R TNARODT, ZRETE XA, FREDHE. AL TRWEFIOER D & BANTH Ly
TN RS 5 NETT, LAL, Unicode 7—X %A YL —RCEETELF TV 27 MR 5,
array EY 2 —/LD i0.Stringl0 A 7Y =7 FEHL T2 &

>>> import io

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

>>> sio.seek(7)

7

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

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

>>> import array

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

array('u', 'Hello, world')
>>> al0] = 'y’

>>> print(a)

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

'yello, world'

2.3.6 B AY W RERERDICNFHZFESICIFES LIESEVWWTIH?

BeAeT 2=y 2hHY %7,

o —HVVDIL, XFFNEBEBICHIEXEIHEEMFS LTS, 20T 7=y 7 D—FDMFIE, XF
SIDEB DL R CRDAENRZ NI TS, ZONEE case iiEix LI 2L —F 337200 —FDT
Iy 7 THHH ET:

def a():

pass

def b():

pass

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

dispatch[get_input(O1() # Note trailing parens to call function

o HAAABBD getattr() ZffS ik

2.3. BXF5! 25
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import foo
getattr(foo, 'bar')()

B, getattr) X7 TR, VIR VARV R, BV 2—NVRYE, YART T2 MZHHZET,

ZHIERE S 4 75 ) THMEMAELDATVET, ZD XD

class Foo:
def do_foo(self):

def do_bar(self):

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

£0O

e locals() % eval() % ffio TR ERD 5 5k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

f = eval(fname)

£0

J—b: eval() OFAHIZEVLERTT, b LHRIFIN DN Z M IS/ T & 2T U3,
EEDOBEBZFITEIND L 5ITT 5 XFHNEET APV bR T Ao

2.3.7 XFHH SEBOKITERDEL Perl ® chomp() ICHYST36DIEHD ETH ?

S.rstrip("\r\n") Zf{io TXFH| 8 D& SMDZEELFZH DR Z e TRTOITRELZZED
RS ZEDNTEEL T, XF S BEEATZR L. BIRICEITHDH L L &, ZOTRTOZATHIWMY AN ET:

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

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

'line 1

AN —EIZ T T O T F A M ZHALVRFIZOAEDOI 2 DT, S.rstrip() ZZDAETHS &
SFELWVEXT,
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2.3.8 scanf() * sscanf() EEFELHDIZHODEITH?

ZDE5HBDIIDHY LA,

fH R AT C. 2L OBEIC—REREL TR, XFHNA TP 27 PO split() XV v RTITEZEAX
FTRXYSNAHEEICT T, THEBDFEY|Z int() X float() THIHIZEHRT 5 Z TP, split() I
FA TS avD "sep” BEDDH D ATICEAXFUHNDORYID 2o T3 & ZIZERTT,

o LML AT 2 L72W0W7a 6, C D sscanf () & D BIEMEROTHEH TS L. ZOLHITHENT
W,

2.3.9 'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I35 WSEKTIH ?

unicode-howto ZZM L TTH X\,

2.4 %8k
24.1 FOYSLDBTEET, £S5LESESARDETH?

ZAE, —RANCHE L WEET T, 3. RIEDHICEI TBVWTARLWI 2 Z ZIZEIFE T
o MREDMHMIX Python EEICK > TEDLD T, ZD FAQ TlX CPython WCERZEHETET,

o REZFEVEIARL =T 4 VI TRT ALK TEDD ZE T, FHT, I/O v F ALy FICBL T
BFETT,

o HWIZ, a— FOREMLEHD Z B 7077 5DFy P ARy b ERDIFZNETT (profile &
Pa—NEBELTLEIWV),

o RUFR—IRZ YT+ 2HEL LT, KEEFFOBRLERECEVIELET (timeit EYV 2 —L%
BELTLEEWV),

. WS NERECENLEY Z Ly 2 Y QR EETHIC, (22 F 7 X F 22 OMOHET)
S—RHAL Y OR FFE L EBOHIRLE T,

Y135 Ts. Python a— FEEHEILT2HEZ XA ET, I TR, MERBEED L LITEY
DELETOREWVWED Y Zitly, — RN AFHERL Z T

o O— FHIZHIDWREILOREZIESFE IS5 T2 L Db, 73V XazEdt (FidEmdER 7L
TVRXLZEE) $T2E50, RELFRZEDLIENDHD T,

o JEHYI T — ZREEE o TL 72 &E W, bltin-types % collections ZFHNTLZX W,

o MR TE2DDHEARERINGFESATI7VCH27%0, B TREHALLZMRABLII D ZELDIZS
A, (MEFNZLIZERAEEAD) BZLLHNWTT, ZADHAALESD 2MOILRED X512 C T
ErNLDORLBBELTT, 2R, VY= FT2123, &7 list.sort() HARAAX Y v Fh
sorted() B 2o T 23 W (K. HEEEICEEZHAIZ. sortinghowto ZZH L TLZE W),

2.4, 148 27
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o WAL, EEDICLABT, 4 V&2 7) XROEEEHLT ISR £, JomA D &5, KA
BELORIDERCKRZE, TUY T AMEL BoTLEVES, BEAMERA. FICiln B
XYy FOBTENS bD (ZNRFHEAC SDHEE LET) BHORETT,

pure Python IZTEZMRFICTE L1245, BHEDLZDDOY —A2H Y £3, #HlxiZX, Cython i&, Python
I—RODOITPRER LMz CHtRicay Xt vL, 2O Sy b7+ —4LTZEF, Cython 1&, =
YRAN (CEEORT ) T—ay) ZFHL. a—- FOBREZRIEICHES LES, C Frr 7 IV 7ICH
B8535 576, BT write a C extension module Z & dTEE T,

BE:

N7 =< A tips BE > TWB wiki DR—,

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

ZDstr A7V VERETZ2DRBITIDDAL F 4 4 2E TRTEYZMIEEL THSHHREIIR
str.join() ZFETZ 2 TT:

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

result = ''.join(chunks)

(hDEN L ZNRI 72 A T 4 A& 213, 10.Stringl0 25 Z ¥ TYF)

Z<D bytes A7V =27 Ve RETIDIIETITODA T 4 4 L&, bytearray A7V =7 b e A VT L —
AfEE (+= HETF) TR 52T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =45V (RTI/UZE)
25.1 27). YA MEDEBIFLEDELIICTEIDTIH?
Blay 2+ 727X tuple(seq) ETARTOY—7 YR (ERRITE, TXRTDOA 77 70V) 2R CEZHK, [FUIE

FD&RINVICEBRL 5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ('a', 'b', '¢") 252 %73, 5l
BBRTNIZG, ab—2ELFWHROA T2 7 bV EDBDRIBRTDT, 2347 =7 v2BRcx I
RS> TWAPEEIRTRVDORS, tuple() ZMEROHLFEHETT,
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BaY A7 7% list(seq) ETRTDY =T Y AHZ2WEIA 777V EFELER, FUEFOY X MIE
L ET, Bl 1ist((1, 2, 3 X [1, 2, 31 #5 %, list('abc") & ['a', 'b', '¢c']l 52 %
To 51DV R M5, seql:] EBICaY—2ED £3,

25.2 BEORZAFIZEATITH?

Python > —7 > ZZEDHE ADTA VF o7 2A3NE T, EOBTIE, 0 BREIDA > F7 A, 1252
FHOA v F 272, UTFHRAMETT, BADA Y FZ AT, -1 BREBEDA VT2 R, -2 pEEH»5 2 HHOD
AVTFIR, LIRBEFETT, seql-n] I seqllen(seq)-n] EREILZEEZ T X W,

BDOA VT R%ES v @R T, HIZIE S[:-1]1 BXFHORELUAD TR TONFELRT
DT, XFFNDOREBOBATEID FRL & EIEF TS,

253 =TV REHIEICATL—FTBICIFES LIESVLWWTTH?

FHAA BB reversed() ZfFoTL X W,

for x in reversed(sequence):

# do something with z ...

IO —r Y RAEWL5DTERL, HlEOH L VWav—%2E-oTA 7L — b XEET,

254 VZAFHSER/RZWMOFRSICIFESLETD?

Python Cookbook DEWVEEIRICEZ  DFENH 2 DTSR TL 12X W
https://code.activestate.com /recipes/52560/

VR MW UOBEZTHEDRVWDORSL, Y= L7EETY A NORIIDPSEREBEETERNR, KD XS ICEEEHI
BRLTL 72X

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

last = mylist[i]

VALDIRTOERPEEDF - LTHZZ (DF D, INTOERED hashable) 86, BZHL ZDIF
5 DHENT T

mylist = list(set(mylist))

VA MEESICERT 2 L ZICEEIIWRDRIANLZDT, 2% ) 2 MIZEBFIEZVVDOTT,

25. S—=HYR(ZFI/UAR) 29
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255 UAMHSEBDT AT LZWMORS HE

BEERE A, HIBRGEZ M TIHRMICHERIT O b —DD A TS, TTH, BRI /BB 72 18T
AT A4 ABEBT 2 HHEL THETT, 25656332002 —2 3T, :

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

VR MNEERELHBZS S RDEHETT,

2.5.6 Python TEHFIZEBICIFESLETH?

VXMoo T XV

["this", 1’ "iS”, nanu’ "array"]

U 2 b ORHEFIEEIZ C % Pascal OEAHEFI U TS, KEREWIZ, Python OV R MIZLORLRZED
FTOL I VEEDBLI LTI,

array £ 2 —/UIZH EE SN EERICRIE T 2052 ER 720D XY v RRHHETH, VAMLDD
AT ADBENTT, £/, Numeric 1E5RZDOMTDH. £ 4 R E b ORISR R BEERRER I N TV
£3,

Lisp AROERE Y A M 2RI, XTIV EF-oTarv Al kI ol — M TEET

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

T2 RITNBRBEEDHZRE, T NVTEBLVANEHVEL & 5, lisp @ car IZH7=2dbDH
lisp_list[0] T. cdr WZH7=% b DA lisp_list[1] TF, ARHIHELLHEETE 2 & 2SI i
LEWTLEZW, 20TV, 2 Python DY R 2S5 X b BIEEITENTTH 5,

25.7 ZRITDIV A 2EBICIRES LETH?

DI L TEIICOFNEEAS L LT LE I BHBTLED:

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

CNEFRL- SICBHER S ZIICRAET:

>>> A

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

Lo UEZRAT % & ZDEPMEBOGIMIHEATLEVET:
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>>> A[0][0] = 5
>>> A
[[5, Nonel, [5, Nonel, [5, Nonell

R, * BV R NOEENaVY—R1ESL T, FETEA T2 bANOSHREELZF1E»5TT,
D A3 BFEX2DOFALCIVAINOSHEZDY A MEED T, =0T EEHIITNTOINICEH N
T, CNDPLEALKERTHLZFEITHRVWTL & D,

BITODOHEE BIICEATLZEZDVRAMNEZED, 2R oHLAEo Y X P TENENOER LD
TWL Z¥2T9:

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

CHIIRE2DERBZVAN 3 D2ELVAMZERLET, VA MAEKRLDHAET:

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

H VI, ATHNT — 2B L T0 2R 2 T2 28 3 TE X J; NumPy 23D K< THWE T,

258 ATV MDI—T 2V RCAY Yy RZEBERTBICIZESLEFTH?

YA MNERGLZEH->TLZEW:

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

2.5.9 BREMRIIFZTNBDIC a_tuple[i] += ['item’] BN ZXHETZDTIH?
Zhu, BERAEETIE KA HETE, EWSHEHREY, Python TORZEF 7V e AREF TV =2
FDOEWHHAEDE > TRE 2D T,

C DR, AEX TV 27 b RETA TS LVOELZIC, BEERAHEFREAIN- ZICHEHT
XETH. HlL LT list & += Z2HVE T,

RDESITE VR LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BIS AL S BRI 5 2T 148 (1) 215547922 b a_tuple[0] ISR SN, $ROA TV«
s} 2 AEMENE T, FHEREE 22X A0 0 BRCRALES L LEL Ei0, T —D%ELET,
KR IR, R T AOBEEMA RIS PIEE 2 SNV, S TE,

25. S—=HYR(ZFI/UAR) 31
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DI REFEFDOIL, BERAXZ W E2WRD XS5 E2LTVWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R T NVIAZERZ DT, B 2EAE L TV 2 DIRREORAE 72O TT,

RDEIICE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFACIED x o b EEE T, boEBLAREZILIE, 7 —2DHom2 LTHELIEBALHVTY
5, EWHHETT:

>>> a_tuple[0]

['foo', 'item']

REZNDREZDEFARDL DX, KD 2 HEH>TOVWIRERHD 5, (a) A7 =7 MT __iadd__
FiRR Y v FORE SN TV E5E. IHRIAA += BFEITIND L 22N T S h, £ DR DEDA
XCfEbIET; (b) YA FTIE, __iadd__ i¥ extend OMUH L & EliT, VAMZRLET, ZALHE
BT, VA MTIE += X list.extend ® "HEFL” F2 F 272D TLT=:

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

[1]

ZAUIR ke T

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

a_list L TWiA 727 VEEHIN, EFHINIATI 27 FADKRSL VXIIHEE a_list ITAA
ENFET, MALTVARDIE, a_list PEFAIETIHEL TOWAERLA T =27 bADKRAL 2D T, KA
FREANCIEMD L TWARVWOTTA, RAMERRIEETWE T,

oT, SDRTNDHFITIE. ROLFL I eHAEETWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment
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__iadd__ 3P L. VR MIILE (extend) TN FE T2, result 2% a_tuple[0] DBEICHELTVWBE AT
Pz PeELATI 2 PRIELTVWRELTH, ETVEAERDT, ZOREDORARZGRIEID I —L
ZhEd,

2.5.10 E#BY — FHLIVDOTIH, Python T 2DV EHBRIETETEIN?

Perl 23 2 =7 4 ® Randal Schwartz D 32 D77 =v 27k, VAIDOEFESR, TZhZPhOEZE%E
ZD Y —Mi) WS 2 X Y v 212k >TY—bLET, Python T, list.sort() XY v FIZ
key 5lEEffoTL IZ& 0

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

25.11 UXbZRHDIVRFDEICE>TY—FTBICIFESLETH?

TODATL—REBREDDETEINLDATL—XIIL TS, DELREZRPZEATLIEIN,

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

>>> 1ist2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

REDEBEDRIDR b J713:

>>> result = []

>>> for p in pairs: result.append(p[1])

ZHDIFIDFHmMART Ve, TEDOV X PAWURLTIEIRL Zheffnidkard LOLAERA, L2L. Z
BV 2 F TIRIEE GO »H D £F, ZETL x5, 5. append() HEIIAE ) &% DY
TEHITRERDD, ZhEET27DICERDL o2 TRLTVETH, ZRTHIHIOSNRVWIEDRHZD
T, D UEM» 222 DT, Z2HIZ, "result.append” IZIXBHHERIRENCHE T, =2HIK, b
FTRTORBETINENDH 2 Z e THENELTLEVE T,

25. S—=HYR(ZFI/UAR) 33
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26 A7V bk

26.1 S5RLIIfATTH?

72 213, class XOFITTERSINLI/HRA T2 7V TT, V7RF TV VEIA VARV ATV =
JrNEERT 27007y T — e LTEDN, 27— 2BICRED T — & (attribute//EM) £ a—F
(XY F) OIS ENKLTOET,

LW 2% =2 LoD 72 (HLWI I ADHKKES 7R MENET) ICHEOSVWTELZLdTE
¥9, TOMLWIIRIZ, BRI IA»LEMEEAY vy FEHMALES, ZhickD, A7V =27 ET
NE A THEFGHNCIEHRTE TS, X— LRy 7 ANOEARNR T 73 24T 2 — %17 Mailbox 27
TR0 T, ZNDRDHVEVWAERFED A —NKRy 7 ZADEH 2S5 MboxMailbox, MaildirMailbox.
OutlookMailbox DX SV 77 5 AEENEDTT,

2.6.2 XYy RZIZETIN?

AV oy P, A7 =2 b x BFOBET, @% x.name(arguments...) ¥ LTHUOHEINZ2HDTT, X
Yy RiEZ7 7 AEROPTHEEBE L TERINET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self &M TITH?

self 13X Y v FOBE—FIBIIBEICOTONIEHNTTEET A, meth(self, a, b, ¢c) ELTEEIN
XV NlE, ZOEBIBEINEZIFSADA VAR YA x I LT x.meth(a, b, ¢) £ LTHRUIHIA
9, BUOHEENZXY v Fi, meth(x, a, b, c) BPFEEIN-dDEEZXET,

BEXV Y FOERPHFUHLICBEWT self’ ZBARLARITNELRSBRVDTIN? BRLTIZE W,

26.4 HB3ATT VMY BRAONIISAREDY T IVSADA VAV ATH B %
ANBICIZES LETH?

L b A VB isinstance(obj, cls) Zfio T XV, 753 XDX SN %5 2T isinstance(obj,
(classl, class2, ...)) DX CTHEX. H23F TV "BMEEDED I SADFTI =27 FThH 3
ZHNNSNEFT L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) DX SITF
UL, Python DLV M YBIOF T 27 N TH I DFARLNET,

BB, Kibmo7sv 75 A TIE, isinstance() ZL—HF —ERD 7 T RAIMEBLIREZTEDH D $H A,
75 A% B THIET 2L ZIZ, @YRATY =7 MERRAXA VR, REDIRLEWE A Tl T 27 5
ADRAY v REERTDDDTHoT, A7V =V PDIFRARZFARTZDZ FRAGLTES 255D
DTIEDHD EXVA, BRI MrE32BELHo7 LT:
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def search(obj):
if isinstance(obj, Mailbox):
# code to search a matlbox
elif isinstance(obj, Document):
# code to search a document
elif ...

I X7 TS —FI3 search() XYV v FEITRTDY FRICERL T, TN LEFOHT L TT:

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZELIIATIHL?

ZiE (delegation) &ld, A7V =7 MEMODT 7 =y 7 (THA Y REZ =V BIHINS) O—DTF, +7
Szl b xBHoT, ZDAV Y FDIBR—DODIRZFVEEZLVWELEL &S, FiLWVWI T ARE
JRU. ZZ72W0RAY y FRFZHLIFEEL, MOFTRTDORAY v FZ x OMIET XY v NICEET 2
LWZ 7 RAZENE T,

Python v 7' < fHICEELFHETEZE T, HIZIX. UTDIZF7RIE. 774 0D XS IIRZE VDS
LIRTONFZRLFIIEMT 27 7 A FEELET:

class UpperQOut:

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

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

def __getattr__(self, name):

return getattr(self._outfile, name)

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

the language reference for more information about controlling attribute access.

BB, ~RINCEBI M) v F IR DNETT, BUENIRESINIFRICIEFABIN IR Rk, 202
T2 __setattr__() AV Y REERTIVLENRD D, TAKEHOOTEENMBETT, __setattr__()
DOEARNRFEZIBBIZ T X S1ThD £3:

26. #7>xohk 35




Python Frequently Asked Questions, 'J1)—2X 3.8.20

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

720 TW, __setattr__() X self.__dict__ ZEHEL T, HEAREZEZ TR v —hLIKE
PRETZECLARTNUERD X8 A

26.6 EEVSATERSNIAVYRZ. EDIVFR%2F—N—F1 FLEREY 5 XD
SHEUHTICIFES LETH?

FAIAABD super ) B ZH > T 72X

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

B0 FTIDON=Ya Y TIHREZAND S A% 5 TWSI5: class Derived(Base): ... DKIKRT 5
AEFR T, Base.meth(self, arguments...) & 343, Base ((7:13 Base DK 7 ) TERI Nz
meth() XY v FEMUHEE T, Z I T, Base.meth IEHMINTVWRWVWAY v FRDT, self 518 %E
TRHERDHDFET,

2.6.7 EEVSADEZHIZZEZRTWVWIA—REELICIFES LETH?

REZ 7 ADTA Y 7R (alias) #EFR L. LBRFNUCAYDORES 7 RERALTEVWTH, L, 77 RER
DODHTEZEDZA VT AZHES 2V ndd LUNERA, £ THETA V7 RRATBHEEER 5720 THEA
9, BRAZ, TOFERIHHTIEES SR ZHINGERS Ve &, FIZIZHERZ 2V Y R K> TER
VW B ICHENTT, Fi:

BaseAlias = <real base class>

class Derived(BaseAlias):
def meth(self):
BaseAlias.meth(self)
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2.6.8 BRI SRAT—HRFENBEISAXY v FZEBICIBES LETH?

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

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

class C:

count = 0 # number of times C.__init__ called

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

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 25 CIIWEEZNZAERRER ED I T RAIZX > TEH—N=F4 FEINBWVIRD,
c.count % isinstance(c, C) THBITNRTD c IZ¥F5 C.count ZSHL £,

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

C.count = 314

FHIIA Y v ROMEZ 9

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

# No 'self' parameter!

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

def getcount():
return C.count

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

ZOEMOEZIZTRTOXY v FIZOWTEZRZ I ETTH, ZOEMIZW2WLITOMEDRD & H
TEE7,

C++ TlE. TOEIICHEITET

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

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

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

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

print ("Argument is", i)

CNTRBICHEME ZE X T AN, EH LW TT,

EXNZEZ o358 2 s EHTE. flzl

def __init__(self, *args):

TARERERDABTRTDOXY v RERTHZET,

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

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

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

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

WS ODDREENDH D £5,

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

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

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

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

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

2.6.12 EXSNTOVFRADINTDA VARV ZADI AR ZRFBICIFES LETH?

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

2.6.13 Bt id) DFERIF—FTHRVELSICRXBDTIN?

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

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

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

2.7 €2 a2—JL (module)

2.7.1 .pyc 771NN ZEBICIZESLETH?

EV2a—ADBHDTA VR= PN =2 (LR BEOI Y RAIVEINLT 7 AAIMESNTH B,
V—R7 7 ANADEBEINLE), AV LENFT—FBAoTWS .pyc 7 74 D, .py 7 7 4L
DHEZT4LZ FVDYTTF 4L MY __pycache__ IZIEENE T, .pyc 774D 7 7 4L VK&, .py
7 7 AVDHETTHED ., .pyc THDLYH, FRFANIZ D7 7 4 V%EME5 7z python N A F VITHAEL 72X
FHNCZ D £, FEME PEP 3147 22 L T 72X W, )

.pyc PELNRVEHD 1 2, VY—RI7 7AW H2T7 4127 ) OMROME, D% D __pycache__
Y774 L7 PUMERBVHEETS, ZhiE R, VeI —AN—TT7RAME2fToTWVWBRLEDLS
2. BREO -V ETEOI—YDRIREGEEI. BIHEEI,

PYTHONDONTWRITEBYTECODE BIEZRM L v P ENBRWR D, £V 2 — %4 ¥ HE—F L TWT, Python IZ
__pycache__ ¥ 77T 4 L7 PUERMED, 2 AVRANENTZEY 2=V EIT D880 (R, 74 272
DZEZRAR—RA, RE) WD BLEIF. pyc 7 7 AVFEHBINIESNE T,

&P DRZ Y 7% Python TEITT2DIEA Y HR— P iZAREINT, .pyc FMEREINER A, HIZIE,
B EMDEY 2 =)L foo.py DAIDEY 2 =)V xyz.py A Y HR—FLTWBEHE, (zlavr Rz LT
python foo.py ¥¥THIAAT) foo ZEITT L. xyz IFA4 Y HR—PZNBDT xyz D .pyc IS N F
FH, foo.py &4 YR—FENDIFTIERVDT foo D .pyc IMELNER A,

foo D .pyc 7 7 ANEIERT S - DED A Y KR=FENTVWRVWES 2—1D .pyc 7 7 4 VEIERT
% - REMNDH BYE . py_compile EY a2 —/L ¥ compileall EY 2 — /L& XIEATRET T,

py_compile Y 2 —NVEFHTEEDES 2 — L2 a XAV TEZT, RHHFD—2F, ZDEIa2—b
D compile() B2 A VX507 4 JWCHETTHILTT:

>>> import py_compile

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

ZDEIICETTH L., foo.py LFEIUBFTD __pycache__ ¥ 774127 FVIZ .pyc BDEEIHINET
(HS7 7 ANVOAER. 472 a V58 cfile TEHEEZT 2L HTEET),

compileall £ 2 — L&A —OREHDT 4 L7 PIDIRTD T 7 A NEaAV A NVTEE
T, Yz FuY T bh S compileall.py REEIL T, YAV LTWT 7 A LEELT 4 L7 MY DR
ABI/ELTLZE W
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python -m compileall .

2.7.2 HEDEI 21— IILBZMBICIZESLETH?

EV 2 —L3HID o TERINZTZ7 2 —NILER  name ZMEBTIZIL THHOARIZERETEZ T,
COMEAS ' _main_ ' THILE, 207058 3FAZ VTP LTEITERTVWET, A VK- bEh

L2220 EoTHELODNIZKEDEY 2 — L 3a~v >y FIA4 VA VR T2 —AREHOT A P L TVT,
_name__ ®F xz v 7L THhOLZDa—REFEEITLET:

def main():

print ('Running test...')

if __name_ __main__"':

main()

273 BEICAVR—FLBIED a—ILZEBICIFES LIESWVWWTTH?

UTDEY a—A2dHolce LEL & D:

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

IR A > 2 7Y AP T OB FEIT3T5 22T
e main 2% foo A Y R—+F 3
o foo DZED A —NLHBERIND
o foo DAV NRANEINFETRIMD D
o foo 2% bar 24 Y RK—1+7F5%
e bar DZED 7T —NUHBERIN D
o bar 23V A VINETRID D
o bar 73 foo A4 ¥ ER—=1+F3 (FTIZ foo LVIAFDEY 2 —NHBDT no-op £43)

e bar.foo var = foo.foo var
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Z DRBZDEFEIZEM L £F, Python 2% foo ZR LKL TWRL T, foo DFB— LK VHRILD
FEXERETIT D,

import foo Zffio T, Z/B— L — KD foo.foo_var 77 AL LS5 Lz ZiZd, ZAEFELZ
EMERIDFT,

COMREICIE (DR D) ZoDMRIENH D 5,

Guido van Rossum % from <module> import ... 2@ ffibRWVT, TRTOa— FEEKOFICAL
2ZeEEHHDTVET, 70— ULEHE 7 7 AZEROVEMLIEEB Ev b4 YBIROATITODNLAZNET
T, INTA VR—FPENZIRTDEY 2 — /LI <module>.<name> ¥ LTHHINZ Z ik T,

Jim Roskind ZZNZNDEY 2 — I L TUTDIEICHED 2 Z L ZRELTVWET
o TIAKR—F (A VER=-PENEEES FRAZHEL LT a—oUb, B 7 R)
e import X
« TUT4THA—F (4 Y E— PIALEI K o THIL X RS 7B — N1 %ED),

A VR—FDBFWRIGANICHEHNS Z 225 van Rossum X2 DA EE ZIUI A TRAD,. THIEER
T3,

Matthias Urlichs 35— ICHREA > R— PR ELWESICa— F2BRELABT I Z2#HELTVET,

NS DRRFIIEZNZNMZIEIEL B TEET,

2.7.4 __import___('x.y.2") I& <module 'x’> ZRL FITH. z 2B 7=DICIFLSL
FIH?

importlib {2 import_module() X WHEMLEAKNH2DT, ROV IKELLZMHT I 2MEIL T
{F2EW,

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

275 A1 VR—FrENFED2a—ILZRELTHSBAVR—FLELED LRI ZE
Bho BETTH?

MRy —BE EOMAN S, Python IFEY 2 —UHBEINCA Y KR— b ENLRICDAES 2 -V T 7 L%
HAIAALET, FHILRWVE, 7 EADEI 2 —IILTTETWVWT, ZNFNDREICEARES 2 —LE A
A—PFLTWR X570 T LTIE. ZORAEY 2 — VO L BEFAEDIEXNE 222D £T,
EHINITEY 2= VOHZHAZIEHIT 2121E, 25 LTLEE W

import importlib
import modname

importlib.reload(modname)

FE: TOFEIR 100% ZEEFEAEEA. DD
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from modname import some_objects

DEIBRXEEDEY 2—NME A VR—PENEFA T2 POF A=Y a VEFWEITET, ZOE
Va2V TRAERNEETNTWESL, BHETBEV AL VAR AFH LWT I RAEEEZ/HS XH1TT7 v
75—t TNFA, TR TUROFELRBWSAREINZET:

>>> import importlib

>>> import cls

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

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

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

False

COMEOREIZ, 77 AF 7Y =22+ "EAE" ZHF T2 Z L THLRITARD 7

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

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

3.1 Python BRBEXDIIL—TICA VT R ZESIDTITH?

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

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

if (x <= y)

COENHUDBEDKOAETINSDIE x++ X TED, ZOA VTV b TIREMREPIBEE, BE2ME
ARRC TuarlITEZA. gy x>y DRIZHTIZUXY FENZDIEFREDPTPOLIRVWIEIIBIEE S
ZEeWHBTL XD,

Bth /& T DFEIRD 720D T, Python 32 —F 4 Y Z2AX A VOMIBIEF IR I DI ET, C T
FEMRD Y AOBEHBBY EF, ~DDRXAATOI— FOEABFMATLES L. ORKXA N
EHE (D2VEEBESD ) L EOFETTITL & 50

2 DaA—7 4 YT AXA I begin/end DIFIMICZNETN—TEHVET, ZhTE TR T 2RI
RoTHEZREL, 7077 A0RMULAELZD £, —DOBEI—EmH (Hl 21X 20 55 30 17) 12X
B2 ONBHAETT, 20 7D Python & 20 17D C & D H1Z20ICZ L DIEENTEE T, THUT begin/end
DIEMDB NP ST TED D FVHA - HEPFERIERE L NN RT =2 ZOEHTT - 25, 4~
7 MEED S HESUIRED ITRIT YL o TV E T,
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3.2 G EMLRINERELFURBRICEZDTIH?

ROEMZEBIL TR E W,

3.3 BATEENERROABIRICARICFERBATTH?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 2, ZHENZTEHD EHA, ZOFEIC Python 1ZIEFL A Y
BELTELT. ©ULAEED TS v + 7+ — A2 X AFE/ NGB DPES L TWES,

CPython 1281} 3% float BIIFLIEIC C FFED double A NWE T, float A7 = 7 M DEIXEEREE
(HURYHIZIE 53 bit) @ 2 #EFEIMNIRE L LTS 4L, Python 37 Bty D= F D 2 7HFEEL T
W3 C FRBLOBHEEZHEVES, 2% 0. FEVMNUEBUCE L T Python 1& C FFE Java DX 5KRZ< D
—fRMBEFR R &S IR N E T,

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

>>> x = 1.2

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

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDIETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

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

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

3.4 75t Python OXFHNIA I a—FTILBEDTITH?

ZRIIFW O DREDL D Y £T,

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

o FRIX. Python OXFHFHER T 65V " HAR” b DEEZHNL L TT, 8 LWHHZMD
fIDNCZER B2 FED N K 512, CFF Veight” ZMBDMAITZEZ 2 FEHENDTT,
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3.5 BEXV Y FOEZEBPHUHBELICEWVWT 'self’ ZBARLARITNIEES
BLWDTIH?

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

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

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

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

3.6 XAPTHRADLTELRVDEBETID?

Python 3.8 DI 6 T& % k!

AV FHET = 2o MRARE. KoPTEBTRAL £5:

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

EDFHLIE PEP 572 22 L TL12& W0,

3.5. BEXVY FOERBRPHFUHLICEWT 'self’ ZBHRLBITNIRSBEVDTIH? 47
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3.7 Python ICXY v FZEESEE (list.index() F) LB %Z FES e
(len(list) ¥F) NH2DIELETITH?

Guido WbH K

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

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

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

3.8 join() BU X FRZTILDORY v R TIREL XFFID XY v REO
BETEN?
XEFNE Python 1.6 2 S MHOEHERNC KR E (DO F LTz, ZRLENIHEIC string £ 2 — LV OEEEfF -

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

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO572D T

"1, 2, 4, 8, 16"

DN O DA DH D £3

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

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

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

CHELFEIN T I T B, BRI R —& ($721F, 77 40 TRIEEDOZEAXF D #EE) T
X5 N0 FH 2R E & WS HER TS,
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join() &, L —XXFINS, XFHDY—r 2% 4T L —FLTHDESBEROMICHS ZHAT
BZEIICHERLTVWADT, XFHDAY Yy FTF, ZDOAV v Flid. HARZERINEH LW S X %2E
B, =T Y AORAIEH T VIR IFIEICHHEZ T, A ML MEHNCH RO XY v R23H D
i‘j—o

3.9 fIAIEFENS BSVEVWDTIH ?

try/except 7 0 v ZIEFIA 2R H & R T INITER ISR TS, BB AN 2HET 2 0idEMTd,
Python 2.0 X DHIDN—=Y a Y Tld, ZOA T4 A L%H5 OB —TL =

try:
value = mydict [key]

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

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

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

value = mydict[key] = getvalue(key)

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

3.10 Python |Z switch ¥ case XD B LDIXBRETIH ?

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

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

def function_1(...):

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

func = functions[value]
func()

F7T 27 bDOXY v REMTHTIZIE, EHITHMIIC getattr ) HAAARBEBTREDHFIDORX Y v F %
BMRTXET:
3.9. AAIENSSVEVDTTH? 49
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def visit_a(self, ...):

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

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

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

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

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

3.12 BESLAXRBI N Z2EC D TELRVDTIH?

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

317 BER TNV R VWSO T—2BRAEINTVWSDTIH ?

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

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

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

3.18 CPython TUX MMIEDLSICEEETNTVBDTIH?

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

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

BEPBMERFFHFASNL L&, ZOBHROBEINEZRESPEEINT T, EREMDEDEL DT +—
RURAEETF SO, PLLRESNTWET, BAINKREL22 &, ROMEPFERICRESZLEEY
BZRENTLNK ST, WL S DBMOFEEAE D Y TonET,

52 %38 THMLEE FAQ



Python Frequently Asked Questions, 'J1)—2X 3.8.20

3.19 CPython THERF DL SICRESNTLEITH?

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

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

3.20 BEHEOF—RBAMIa2a—RTILTHLLTRABSBVDTIH?

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

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

WL O DRZIT AN SN o 7R %

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

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

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

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

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

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

MBI B INZE T 2 7EL DD 35, HCEEDD ETITo T LSV, I 2a—X T ARHEZ.
_eq_ _O) r __hash__(O) XYy FOMARFDOIFTAAL VARV RIZEDD N TEET, 20N, #E
(F7203 Ny ¥ 2 I ZHE DL HIOWER) WET2EXIBRLTOI v RR—FTI 27 bD Ny ¥ 2fliH, ZDF
7Y 7 bEEE (2 OMMORGEIR) i H B HIEE ST B Z e BHEFICL T Z X W,

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

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

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

BB VAFTDRAAN—DHIIANY ¥ 2L TERVWH DD B A[HEMER. BifitA —N— 70— Dr[REMH 2 5.
Ny T aFtEIIEHEC R D £5,

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

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

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

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

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

3.22 Python TIRREDLSICAI VR 7z —AAKERELERIZDT
ghH?

CH+ R Java DEIREEMRMTZ2 IR, TV 2NN TEA VR T = —2{IHEOREIX, £ 2—
ADRXY w RRBHMOFMAERRLET, A VE 72— ADEEN IV A NVBICHEHAINSE Z L, KER
7a o AOBBIIEIO L, INKIEUSNTVWETS,

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

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

BV 2 NDDDEY)IRT A AL = ME, BRT R M ERREL, Y 2 —1DA VX T 2 — AEEE R
L LTHBRIEET, £ D Python €Y 2 —Lik, ik THET7A M) 2REET A7V S LT
TTEET, HMRNRA VR 72— 2 2FIET2a—NE X, ALV EZ 72— 2DV TRZT7) =
al—aryTCHMIZTRAITESZ AL WTT, doctest X unittest TV a—/b, HDEZWIH— K
NR—F 4 DFAINTIL—LT—FT, EY2a—1DaA— FOLTOITIIRIMER T X N 24 — + 2R T
g

Python TRKEL THEMR 7 TV r—>a v EBET I X, £ V&7 o — Xt FERIC, @Y% TR M
BHHEIBEET, ERE, A VR 72—2IHTRETAMNTERWI B 00EE H 2D T, Fhll
Licdbiah 2 F3, FlRiE append() XYV v FIFFHILVWERZDHL2NEY A FOKOLOIIMAES, 1 V&
7 2 — 2 TIEZ D append() OFEENERICZNEITINET AP TEERAN, TRAMAL = RS
ZOEER RICHER D HNE T,

TRAMAA—FREL IR THRICUBZT L., TAMDLRTEILWSHETa—FEHREITZ I
oM T, TR MEABRIZ, AREEL OO S3HET, EBEOa— FEEXHO ZE1C. &OH»H
TAPAA—FDEHEZEL e E2RKDET, 3 HBAA. Python THHICT A M r—2%22{ &bV
HTEET,
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3.23 %At goto HELWDTIH?

1970 A, A& IFXUTE F Lz, FF7R E goto 13, BT 2DBFELTL2DHHNEEL WS ENR” R85y
T47 A=FREZMD BB TH 5 L, EKESETIE. DL L—TDOFENHIUR goto IFRETT, (Python
72, I if i or - and - if-else NEHVWE T, L— 12X while fir for Hiz v, L—THIC
continue - break ZEFL I BHH F73)

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

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

except label: # where to goto

pass

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

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

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

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

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

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

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

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

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

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

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

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

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

B2, U FORZEREa—FRZEZEL £ 5:

def foo(a):
with a:

print(x)

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

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

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

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

IoENTL RN

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

Python TIXFATIRHCHATRED RSN, BEF I DR —ETHEL LD, THIIFEITHEZ DT 2 H|
EHbH D £7,
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3.26 if/while/def/class XIZOOYHBERDIFHRETTH ?

FACAFHIRED 2720 (FBRN% ABC SHOEED D) 12, 20 Y ANETT:

if a==">»
print(a)

at

if a == b:
print(a)

EEZIUE, BEDIZI VD LHARTVTL x5, THIKFERR. 2D FAQ DEERIIRD X 512725 T
Lo, T HEEOFENLHIETT,

o/ NS RHHIEE, AR Ko TZ T4 ARSIV Ry VAN T4 P2 LRI RDIETT, urJa
TXRAPDFORAALMMZ L2 T, an 20O YTV P 2RI RENZROOLNT T,

3.27 %€ Python TIFV A MR TILDORRICHAVIDPH>THRVLDT
Ih?

Python T, VR b, X7, HFEDRBEOERDOEIHICAH Y EDTTHRVWI IR > TVWET:

[1, 2, 3,1
(ta', 'b', 'c',)
d=A

"A": [1, 5],

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

INEHFTOIZE, W OrOHEANH Y £7,

VR FRRINREEED Y T 7 NBEBATICE > TWb L ZIZ, BIDITICA Y~ 2B 202HATEL &
BN, HREREZBIMT200ITBD T, Fh, ELI7 2RI T, [TOHREZZ21TS
ZENTEZXT,

BEZTAHY<ZBELTLED &, BILDOOWVWI S —Z0ih D £5, flRE:

x = [
|lfee|| ,
||fie||
||fool| ,

"fum"

COVRMIFADDEEND L XSICHRAFITH, EFITIE3OLrHD FH A, "fee”. "efoo”, "fum”
TS, BICAU=2MI2 L5153 ZoMOLI —hET o Ed,
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BIICH O <EZDTTHRVWIEIZTNL, el oailcksa— FERDEHICRD 3,
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4175\ ik FAQ

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

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

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

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

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

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

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

import sys

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

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

B’EIZ. W ODLDTIETTEE Y, RBEZEMNZHEIZDLSIZ

#!/usr/local/bin/python

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

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

#!/usr/bin/env python

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

LEBD, -VRRICRMBLMELS /usr/bin/env 707 T LNRMT 22D EF; L IE env 7
077 LAAEPENZEDHD FT, 20X 5 LEEIF. KD (Alex Rezinsky X 2) ~Ny 72 £

#! /bin/sh

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

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

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

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

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

curses EY 2 —LITEARMNZ curses DIERER. AT Z DR, FOXFEAYR— b, Xy F| RV RY
AR— MR YD ncurses  SYSV curses DZ L DEREZ T R—FLTVWET, 2OZ ik Y 2—12 BSD
curses 727 LEi o T OS L IZHEBEMEPENZ L Z2ERLETH, HEX VT F 237 TW3 OS
TZ5VS5HDOBDORMESZ ST,
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Windows TlZ: the consolelib module Z{# - T 72X\,

4.1.5 Python IZI& C @ onexit() ICHETZHDIFHDFTH?

atexit EY 2 — I, C @D onexit() &FU & 5 RBEIBERERMEL 3,

41.6 T FILNY ESDEDBVDTILREBETIH?

ROLDODBELEMBEIL, 7 FAANY FIDRMES LGBV A I TEF IR TVSIETY, JHUIRD LS
WO E R E T

handler(signum, frame)

b, ZHEZOD5 [ TEFSNENETY:

def handler(signum, frame):

4.2 &< HB1E%

4.2.1 Python @707 S L AVR—2Y b ZETARTBRICIFESLETH?

Python IZIZZ=DDFT A M7 VL —2 T =003 DWTWVWET, doctest EY 2 —Lid, Y 2—LD docstring
DOERAGE RO TERSEFEIT L. % docstring I8k > THEZONEEN MR L T,

unittest €Y 2 — L, Java % Smalltalk DF A 7L — 24V — 2 2L EEMiZNET A M 7L — A
‘7""7’6‘3‘0

FAMEERBHICT 272012, 70270 BVTEY 2 —WEORWEHZHSNETYT, Fur5 4T
F I FERTOUHEZEKPR I FADAY vy FCUDRETT - T5F25Z8 T, FarIahi@ihst
WHELS ORI BEN e BV BN ZEDBHNET (WVWI0DH, B—IAVEEADT 7L RIZT
O—NVRT7 7R AEIDBENPHTT), SHIEEIL. TAIZITIDODBEDHELIRoTLE S o, 7
0277 IR 70— NOVERIHAFS 5 D&l 5 RETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

D &L SIZ main EY 2 —LORRICHKZRD > I dbDEELDONPEVTL & 5,

T s S AEHIN, BB 5 ZADOEENBVRTWIREICR o256, FOEHEERHAT TR FEEEEL
RETT, “HOTAMEHILTZ3TA MRS — MNE, ZAZPNDEY 2 — VICHEEFIF 2 Z e TEF
o THUITFRDH D 2 5 1ICE X F 325, Python ZfHETRLENZI T, BUFLHETY, "o —
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F (production code)” &WifTTT A MR ZE L Z & T, NTRKEOMETS 2 b R VERETHIFLIC RAT
D2 EICKRBDT, a—7 4 YIEEZ I DDHE KLV DITTERT,

T LDAAL VEI 22— L TR ENZDTIE R "HED 2—0" 12, €Y a2—LOHCOT A
FEEDZELWVWTL & 9,

if __name__ == "__main__":
self_test()

BHERNA VR 72— A LERHLAES 707 0TI 2, A4 v 27 2 —ZAPMEZ R WETSH, Python
THEEXIN fake” f VX T2 —RAE[foTT AP TEE T,

4.2.2 Python D FF a2 XY bXFIDS FFa XD b 2ERTBRICIIESLETH?
pydoc EY 2 — /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH» 65 HTML Z4ERTEE3, MK

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

4.2.3 —EBIC—DODRBZIISTHICIZESLEIH?

Unix % OS TXW L O RRAEND D T3, curses 25 DMBHRERRD T TTH, curses [ ZENITIFD
LREBEERES 2— LT,

4.3 XL v R

431 ALy RZE- 7OV S LZECICIBES LETH?
_thread £ 22— TlERK <, &7 threading Y 2 — N %o TL 72XV, threading £ 2 — LI,
_thread EY 2 — LV TREFEIN ML NV LEABER D, FERRIRILERERL 5,

Aahz ¥, R DAL YT 4 YT DFa—bUTADLHREZRATA RERMZTOVET, hitp://www.
pythoncraft.com/OSCON2001/ ZZHL T Z&E W,
4.3.2 ALY FPR—DBHRITEINTLWEVLSTY, BETIH?

XA VALY BT IT222diz, ETODAL Yy FIIERTEINET, X[ VAL y RIZE#IBEITEZD
T, ALy R 2 3 2REb 52 6hFHA,

LRI, 7RI 508bHIZ, ALy FRETIT 2D REEOR ) -T2 MA 322 TT:

import threading, time

def thread_task(name, n):

ROR—S1H <)
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(FiDR— 25 D %)

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) # <————————————————————m———— !

UL, ZEEX (IZFACDTI7y 74 —4TiE) ALy FRIATLUTEITENZDTIERL, —DD002%E
TENBZDOTT ! BERS, OS DALY FRF T a—FF, BIODAL Yy FBATRYy ZXNBFTHLWVAR
Ly FEBBLEZWASTT,

HEICETICIE. BBROETORINICE r o R Y —F%2MA B3I TT:

def thread_task(name, n):
time.sleep(0.001) # <-————————-——-——-——o—— !
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() DRWVEBERHZHRAL L5 T2 LD b, L7+ D XS RIEMAZMES HFPBRVWTL &
5 1 DD7 474 71& quene EV a—N%EMHoT, Fa2a—FT7Vx7 b2ED, FEAL Yy FBET LE
XWCF 2 b= YEBML, XA YALy FIZAL Y FERILBDO =2 2 F a—oiAlEEs 2
2:‘/6\\3—0

433 1K TADT—HA—RL v RICERZEIDIRBICIZIES LETH?

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

DL, FTT7AIV XLz EFCarybr— L LEWEEIR BHOFTrY vy 72EL LB TEE
3, queue EV a2 —NEloT, YaTDYVRMZELF 2 —Z2{Fo T IV, Queue 7 5 REA TV =2
POV RMEMREEL, F2—WEHEREZEBMT S .put(obj) XV v R, ZNSLEREZIRT .get() XV v F%
FoTWEd, 2OV REF, ZhPhDY a7 E-5 D 1 HZFWMOHEN S Z & 2 RIET % DICHER
oy 7 HEE L E T,

IZWXHB Eo2 LBIRD D 5

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, tt

ROR=STER)
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(RIDR=I D5 DR E)

# assumes there will be mo more work and exits.
# (Realistically workers will run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = q.get(block=False)
except queue.Empty:

print ('Worker', threading.currentThread(), end=' ')
print('queue empty')
break

else:

print('Worker', threading.currentThread(), end=' ')
print ('running with argument', arg)

time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker "% (1+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)

ETRICE. Lo ks e hshEd:

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

= o W N
a > W N = O

Worker <Thread(worker

EDFHELVWILEEY 2 - LD RFa XY FEFARNTLIZEINV; Quene 7 7 RIZHEERA VX —T = — A%
EHLTVET,

66 £ 48 S1T3 ik FAQ




Python Frequently Asked Questions, 'J1)—2X 3.8.20

4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) B’WNERTHDIL, Python VM T—EIZ—D2/EIF DAL v RBFETEINDE Lk
PRIEENTVWET, — &I, Python TIEFRA Ly FEIOYIDEZ ZANL P a— F@ROBTOAITVWET,
1D & Z DML, sys.setswitchinterval() TRETEX T, LihoT. ZAZLD NS Fa— R
B ELTENZNOMENEL RTD C FEEa— Fid, Python 7’877 ADESH»H1E. 7 I v 7T,

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

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

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

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

B, 7RIy I TREDY EEA:

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

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

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

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

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

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

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

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

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

ZLUTRRIZ, —BEBDA 2 7)) 22 EE2E2HALRVESRRLEE LT, 2hezhof v 2T ) X
EMALL72 70 2 ETERLTRICHELNDLEVIDTL LI ?

4.4 Ahedh

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

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

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

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

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

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

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

443 NAF VT —FZHRAEZTTBRICIFIESLETH?

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

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

import struct

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

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

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

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

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

os.read() & HHPNT7 7 A NEBRINEILRERH, 77 ANVT 4 A2V TR Z2518UTHLS ., KL LB
T3, os.popen() (&, #HAIAALD open() BIBDEDEEFUHD, ML RNART 7 ANF T =27 +%21lF
ML ET, - T, os.popen() IC Ko THERE N4 T p 225 n N4 M FIEFFHARSIZIE, p.read(n)
EHESBEDNDH D T,
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4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

Win32, POSIX (Linux. BSD. &), Jython Tii:
http://pyserial.sourceforge.net
Unix Tl&. Mitch Chapman 1 X % Usenet O#FFEE SR L TL 2 &\

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

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

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

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

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

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

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

os.close(stderr.fileno())

T BoEgeLtehzi0,1,2 bEZET,

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

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

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

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

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

HYFT, 4T urllib.request ZFIH U 7= flHE 72 5] C 3

#!/usr/local/bin/python

import urllib.request

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

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

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

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

'name=Guy+Steele’,2C+Jr."'

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

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

4.5.4 Python X7 V)T rHEAXA=IZZEBICIZES LETH?

BHES 4 75 VEY 2 —) smtplib 2o TLZE W,

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

import sys, smtplib

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

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

RDOR=I ki)

45 Ry rI—= /A4 2=y FOTFZVY 71
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(RIDR=I D5 DR E)

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

msg += line

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

server.quit()

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

import os

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

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

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

.write("Subject: test\n")

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

.write("Some text\n")

oo B o B o B e

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

print("Sendmail exit status", sts)

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

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

TCP #fih7my XY 7ENRBNEIICTEDIC, Y7y b/ yIayd 7 E—RIRETHI LD
HiskE 3, ZL T connect() Lz =iz, BIEBICERTE 20, =7 —%B% .errno & LTELHNNER
U2 02DEH 50127 D £F, errno.EINPROGRESS 1%, TR TH 205, FHEETLTHARVE L
ST ERLET, B3 OS TIXELZZEINRINDEDT, HI2DY AT LTHPREINE D EREID T
BARERDHD T,

connect_ex() XY v FEMAIZHINELER L THEAE T, JHUIHIZ ertno DEFRIETTL & 5, R—
VY 7 DiDIiE, R TE7: connect_ex() ZMUHT N TEET - 0 £721F errno.EISCONN (FHE#t
XN BRLET - T2, BIRTBZV Ty NI EEL CEXAAABELFARL B TE T,

AMR: asyncore EVa— U, /rT7uv XU IDRy T =7 a—- FeEIMEEDLDIITIL—LT—
IDEIBRFTERRMELET, = FX—=F 4 D Twisted 74 77 VIZ—RIITEHERERERK TS,
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4.6 F—B~R—2

4.6.1 Python (CIZT—ER—ZANYT—ADA VR TT—REIHDETH ?

1w,

FEHED Python 121%, DBM % GDBM 72 XD, T4 ATZR—ZADNY ¥ a2 DA YR T 2 —AbEFEFATVE
3o F7z. sqlited BV a2 —ld, BERT 4 A/ R—ADHBRT —EZR—2A 2R ML ET,

FEALDHERT —ZR=ABHR— P INTVET, FHMllX DatabaseProgramming wiki page Z 2L
TLEEW,

4.6.2 Python TXKEMBA TSI b ERETRICIZESLEFTH?
pickle 74 77 VEY 2a— LT, T —MRNBAFETINEZRRTEES PN T 740 VT b,

T4 Y RUDEIBRHDERET S LIZTEETEAN), shelve 74 7 F Y EY 2 —/UI pickle & (g)dbm
2V, f£ED Python 7Y =27 b 2ELKENEZY vy Y 7 2ER L T,

4.7 BFH

4.7.1 Python TEBZERTBICIFESLFTH?

FEHEE Y 2 — )LD random DELEAERIRZHE L TV E T, VHIZHEMTT:

import random

random.random()

ZAUIXRE [0, 1) NO T ¥ X LR FE/ NI BRI R L 3,
ZDEY 2= MEZDME L ORHLLERERD B D £3, Hil 2
o randrange(a, b) XXM [a, b) LB EENE T,
o uniform(a, b) ZXM [a, b) A &IFB/INEEE RO T,
o normalvariate(mean, sdev) ZIEH (FVR) iz 7SV 7L %D,
=T Y RACEEEHT 2 KELBERL HD £ 5, BRI
e choice(8) XHA BN —F VAN 7Y RARBREENET,
o shuffle(L) WVRMEA Y TL—RIZT vy IV LET, THRDE, 7YX ARMUHEZET,

Random 27 7 ADA Y AR ¥ ARAER LT, BROMSLEHBERBEDOLD D TEET,
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5.1 C THEHOB#ZES I3 TEEFIH?
Fuve BRI B BISN ZLTH LWAAL TETEAL LM VY EY 2 —% C TIERE T, ZHEF
¥ 2 X ¥ b extending-index THHAINTVWET,

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

52 C+4+ THEDEHZESCCIITEEIN?

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

53 C ZE<DIIKRETT, MDA ERIHD FEAD?

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

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

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

75
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5.4 C H5EE®D Python XZRITTBICIFESLETH?

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

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

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

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

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

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

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

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

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

58 CH5ATZII DXV Y FZRUHTICIZES LETH?

PyObject_CallMethod() B TA 7Y =27 FDIEED XY v REMUHEE T, T X XF, 7V =7
M. FECHIT XY v RO, Py_BuildValue() THibNZ KSR T +—~< v FXFH ZLTHIETT:

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

const char *arg_format, ...);

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

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

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

728, PyObject_CallObject () DFIEV 2 MIX BIZ X AR ETT, BEUES B2 L TREOH 32X,
74 =<y MT () ZEL, BEEZ 2D THEIETIE, BEEEZFEIN TS > THIZWE 731)” 2 LT
720,

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

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

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

>>> import io, sys

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

>>> print('hello world!')

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

(KDR=I1Z%i<)

5.7. Py_BuildValue() THEERDZ 7ILEEBICIZES LETH ? 77
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(FiDR— 25 D %)

foo
hello world!

INEREILIEETEHRARLA T2 MIRDEHIWCHRBZTL &I

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

>>> import sys

>>> sys.stdout = StdoutCatcher()

>>> print('foo')

>>> print('hello world!')

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

hello world!

5.10 C »*5 Python TEMNLED 2 —IIICT7I7ERXTRICIFESLZF
gTHh?

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

module = PyImport_ImportModule ("<modulename>");

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

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

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIIRATE LB TEZET,
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5.11 Python 75 CH++ ATV RTT—RTBICIBES LETH?

DV ERZIGL T, WAWARFENRDH D FF, FHTRLIR5, "HREEHDIAZL” FFa X2 2t
PO IHADTLEIN, BB, Python 7V Z A LY AT LI > TR, C ¥ C++ EHEOEDLY TH
Ao 26, CREER (KA ¥ &) BIZHE W TH LW Python OB ZRHERT 2 758HE C++ A7V 27 b
MLUTHEMTT,

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

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

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

513 RZ TNV T FTBICIFESLETH?

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

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

br _PyImport_LoadDynamicModule

ZL T, GDB ZiZg#)¥ 2 & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue

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

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

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

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

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

5.11. Python 5 C++ AN YRTT—RXFBICBESLFTH? 79
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5.15 " A5E£ (incomplete) BAN” & " FEY] (invalid) BAN" H'5
XAl BICIFES LETH?

Python 4 X527 74 74X F)ZTIE, ANPTRTERE E (FIZEX, il XOBED 2 &4 T LK
R, v AR ZEXFHEIAFEHAL TORVRR ) Kidi7a >y 7252 00 E 35, AN REY]
TH5 e ZWZFABIIELT I — A vt —UDE20NMET, TOXIRIDZFVEEP LN LD D
9,

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

ZhE C TITS &b i H 2 /711%. PyRun_Interactiveloop() % (MERSIEHIO AL v R T) M
O L. Python 4 ¥ X7V R HBT-DODANZHRDOEZ T, MEBOANBEEZRHRET 201
Py0S_ReadlineFunctionPointer() ZfXETH I D TEXEF, LWk ¥ ME. Modules/readline.c
X Parser/myreadline.c 2SR L T X\,

L2 L, #lARAAD Python £ Y X =TV REMO7 TV 5 —>a YA CAL Yy RTEITT 22 2 HAHE
T. PyRun_InteractiveLoop() TZ—HDANZFRFoTWAHIEDLNLVWI DD ET, ZDKIR
BE ORIREKD—DIX, PyParser_ParseString() ZFA T e.error & E_EOF BFELWIZ k2, DFEDH AN
PIAERTHD I RIS I TT, ZiUuX Alex Farber D2 — F%2BEIWZ LTz, RTA MDY VI
a—F/FTT:

#define PY_SSIZE_T_ CLEAN
#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>

#include <compile.h>

int testcomplete(char *code)
/* code should end in \n */

/* return -1 for error, O for incomplete, 1 for complete */

node *n;

perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0O;
return -1;

}

PyNode_Free(n) ;
return 1;

DR IE,. RIFWS N LFH| % Py CompileString() Ta Y A LT3 iikAbILTY, T
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F—lary Rt NENS, RENITa— AT Y= % PyEval_EvalCode() ZMFATHEITIT S L
ERATLEZ WV, 23 TRIFNE, ANEROZEZDIRELTLEEI WV, Iy A ABKRB LIRS, £
NPT —RDOPANDHEDN KD ENTVERETRDOPFARTLEZZ WV, Z2DRDIZIE, FINE T Lrs
X —IXFHERE L, Th%EXFH| "unexpected EOF while parsing” ¥ L 3, Z 212 GNU
readline library % ffi - 7252 2% 653 D £ 3 (readline() Z#HA TV AMIE SIGINT Z#EH L2V D L
NEEA)

#include <stdio.h>

#include <readline.h>

#define PY_SSIZE_T_CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>

#include <ewval.h>

int main (int argc, char* argv([])

{
int i, j, dome = 0; /* lengths of line, code */
char psi[] = ">>> ";

char ps2[] R

char *prompt = psi;

char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;

PyObject *exc, *val, *trb, *obj, *dum;

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__", PyEval_GetBuiltins ());

while (!done)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{

done = 1;
}

else

{

i = strlen (line);

if (1 > 0)
add_history (line); /* save non—empty lines */
if (NULL == code) /* nothing in code yet */
j=0;
else

j = strlen (code);

(RDR=I1ZHi)
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(RIDR=I D5 DR E)

code = realloc (code, i + j + 2);

if (NULL == code) /* out of memory */
exit (1);
if (0 == j) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, i); /* append line to code */
code[i + j1 = '"\n'; /* append '\n' to code */

code[i + j + 11 = '\0';

src = Py_CompileString (code, "<stdin>", Py_single_input);

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || /* S>> M or */
\n' == codeli + j - 11) /% "... " and double '\n' x/
{ /* so execute it */

dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum);
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();

prompt = psi;
}
} /* syntaxz error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */

if (PyArg_ParseTuple (val, "s0", &msg, &obj) &&
!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */

Py_XDECREF (exc);

Py_XDECREF (val);

Py_XDECREF (trb);

prompt = ps2;
}
else /* some other syntaz error */
{

PyErr_Restore (exc, val, trb);

PyErr_Print ();

free (code);

code = NULL;
prompt = psi;
}
}
else /* some non-syntax error */
{

RDOR=I ki)
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(RIDR=I D5 DR E)

PyErr_Print ();
free (code);
code = NULL;
prompt = psi;

free (line);
}
}

Py_XDECREF (glb) ;
Py_XDECREF (loc) ;
Py_Finalize();
exit(0);

5.16 KE&ED g++ > >7KRIL __ builtin_new ¥ ___pure_virtual &
DFBICIEESLFETH?
g++ EY 2 —NZEINICE — F§ %121, Python ZFHa >y 84 L, £1% g++ THY 2 (Python

Modules Makefile §® LINKCC ZZ8#) L, #kik% g++ TV ¥ 7 (HlZ1E g++ -shared -o mymodule.so
mymodule.o) L7RFAUILD FHA,

5.17 XV v FOWL DHE C T £Dhid Python TEEINA TP
VrUSR% (MEBET) EBETEZIN?

IV, int . list . dict BREDE AL ML V7 5 ZADHMERTEET,

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) ZH 21X, Zhz
C++ HTEET, (§4bD5B. BPL ZffioT C++ THINLILRY 7 AEMEKTEET).

5.16. KEHED g++ V7RI __ builtin_new X __pure_virtual ZRDI1F3ICIFE5LFTHh? 83
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6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

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

HBEOMEFAIRE 2> TV 2D TRIFIUL, BHEINZIE "DOS V4 Y P 7 avy Koy F 7
RELBRIFINTVSE HDIZ, Windows A< Y REXA T2 Z2I2RE2TLE D, BHEZIVIV 4
Y RUIEIMEAN—T cnd ZMBLCGEFH L F T, @HEIRD LS5 2E/ZHD Windows ® 7 a<> F Fuvr
TR BENZDT, V4 Y FUPEBILZDB5H» 5133 TT:

C:\>

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

D:\YourName\Projects\Python>

CDEIRY 4 Y FUEZMITIE. Python 70275 A%z80 3 FIHINEFNCES F T,

Python A2V 7" M& Python 1 2 FV R 2IN 2[0S ATUBEINRITTZR SRV E WD
ek, HRETIREDRHDET, A VEXTYVRERZ ) T MEGAAAR, N Fa—Ricarosful, N
A a—FE2EFLIu I 2ELEET, TE 41X 7Y &5 Python AZ V2D S 72D
F, CARHARETZDTL & 507

FIRANT, ATV RFU 4 Y RO "py” WO HEENRA VR T RERET 25K TH 3 LBk S ¥ 205
DBHDET, avY R4 Y RUERBEVES, py VI AT Y REANL, VE—2F—2IIVTLEEW,

C:\Users\YourName> py

RDES RN HRZBTL & 95

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

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

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXFEE— REFERICTEELR 07 T AF[REEIEHKE L THE->TWE T, XEEX Python v > =
VEKROLEWES, exit() BBEMOH T, Ctrl F—FM LA S Z AL "Enter” F—%2L
T. Windows 2> K7 Y7 MR- TL XN,

AZ—bk IRTOFOTZL  Python S.x  Python (command line) D X5 RIEHNPAX — P A =2 -1
2 20d LNERA, IOEEFHTIE, FILLVI A Y FTIE>>> 2SS 7y P8R 6N5TL &
5, ZTDEHE, exit() BEEFUIE T Ctrl-Z2 2 AT 2 v 4 ¥ FUIEEAL 3; Windows X 1 2D
"python” <> F%2 D 4 Y FUTETLTOVT, A YETVEXEZRTIELLXIZ, 20V 4 Y FURAL
£9,

py 2% FAFMENT VS Z L AR TEDT, Python 227V F 252 6N3K51%D Lk, 2
D7=®IZiE Python X7 UV 7" b DX SR D 5 WVIIEN R % 5.2 2 0ED3H D £3, Python 27V 7 53
TAZ by FIZHY., hellp.py LWIHILHIT, BrorXRwIicavy Pl arFypk—a741L2 b
VEFAOWTWRERELEL XD 22T 22RDEIBRERDVPALNET:

C:\Users\YourName>

T ZETRNE py ODBAICRAZ VT DA% ATIT S LT, Python KAZ VT +2ET XS py 2~
YRICMRTEET:

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

6.2 Python X7 U7 b ZRITAREICTBICIZES LEIH?

Windows Tl&, f2#0D Python £ ¥ A b —=Z133TIZ py ILkRFZ2H 3 7 7 4 LA (Python.File) & BHEfT
J. ZDT 7 ANANCA VR T) REFEFTTHA—T > a< R (D:\Program Files\Python\python.exe
"% %x) EERZET, avy Fa YT b5 foopy & LTRAZ Y M E2ETARRICT 21X 2N TTH
TS, RZVT I Z2IRFRLT oo’ LI XATLTHEITLIWDZ S5, PATHEXT BRIBEZRIC py %
MATLZE W,
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6.3 Python DEZHCHELHIHD BB HBZDIIHETIH ?

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

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

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

See cx_Freeze and pyZ2exe, both are distutils extensions that allow you to create console and GUI

executables from Python code.

6.5 *.pyd 7 71JLI& DLL LECTYHh?

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

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

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

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

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

Python 2. load-time 12, 721X run-time 12V > 7 T&E %7, load-time 72V > 7, pythonlN.
1ib L TCY 2T 2 DT, run-time 72V > 7% pythonWV.d11 WL TY V2T 25HDTT,
6.3. Python OEEFEHIHIDIZEHHZIDIEHETTH? 87
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(—ff72 1 pythonNN.1ib IX pythonMV.d1l T2 WhW23 " 4 VY K—-+534 751" TF,
CHUTHICY Y AT 2 VRV EERLE T, )

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

Borland note: %73 pythonNV.1lib % Coff20mf.exe T OMF 7 # =< v MIEHL TLZE W,

. SWIG 221X, app DT —&X 2 XY v K% Python T2 3 X 51255 Python ” EIREY 22—

PEIECENRE T, SWIG BHAZBER o TLNETL LD, FRELT, exe 774V OFIC Y
Y255 Ca—RNTEET (!), DLL 21 6% THEL . VU7 bMiRIcRD 7,

. SWIG 13HER DA FGITAK 2 HH1D init BIEL (C BIEY) 21D $3, HIRIE €Y 2 —LDAHTD leo 72

5. init BIEDOAFIE initleo() 12 D £3, SWIG shadow 7 7R Z[Ho721Z 508 KL, 25T 5L
init BAEKDOAANE initleoc() I8 D £F, Z4UE shadow 27 T ADMES 1Z L A EFRAL7: helper 27 7 A
ZHHEL 5,

ATv 720D Ca—F% .exe 7740V 7 TESD1E, FIHHELEKOFECH L & Python ~®D
EV2-NDA YR=IPAFLEHPSLTT ! (FFaX Y MEINTOWRVWERBREED-DOHTY)

BT 212, LR a— RFEf- T Python £ Y& 7V XEHIREY 2 —VIAATHHHL T 2 Z e ST &

£7,

#include "python.h"

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

. Python @ C API iZi&. pythonNN.dll %= )L R332 Diffibiiza > ¢4 MSVC DIStD a2 > o84

SEFES L HEAZ ZODMERH D T,

BIRE 1 2> %4 12L& 5T struct FILE (2%t 3 38E&03 8272 2728, FILE * 5|82 3 0\WbHbw 3 ”
HEEKEE” BN, 2av N SRIETCE X FHA, BEOES»S, Zho i@l (K /KERRHUC
HRoTWET,

i 2: SWIG & void BIBAD Z v RZ2ART 5 L ZWUTOa— F2AERL %3

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

@, Py_none ¥ pythonNN.dIl AI® _ Py NoneStruct & W5 8k T — XEICEMT 2~ 0
TY, ¥/, ZOa—FiEfa 4 FERETIIRMLET, 2Oa—-FEZROXIICEEMZTIE
XU

88

% 6 E Windows £® Python FAQ




Python Frequently Asked Questions, 'J1)—2X 3.8.20

return Py_BuildValue("");

ZHT, SWIG % £ MEHICH 2 2w (FAlE SWIG ORERFLFTT) FATH, SWIG D %typenap
av Y FEE- THEEETES L5122 b ET,

6. Python ¥ = V27V 7+ %{# 5T Windows app N7 5 Python £ ¥ X7V XY 4 ¥ RO EIERT %
DIFVVWVHETED D FHA, TDEICERREINDI TV 4 VR U app DV 4 ¥ FUTRT 4 2IXHE
RHEDERA, GLAE " AA T4 TR AR TV EY 4+ 2 FU % (wxPythonWindow Zffo7bD L
T) EBRETF, Z0Y 1Y F9% Python 4 ¥ X7 ) X0k ¢ DIEMETE, Python @ i/o I
HHEXEFR—FFE VAR ATV MCHUAALY FTEHDT. read() ¥ write() X
Vv REEL (EREY 2 — NV TEHKZSIN) Python 7 7Y 27 M X2 HUIVVD T,

6.7 T5 1 2h Python V—RIIRZTZBBFICHEALLWVWESICTSICIE
ESLETH?

ZD FAQ TWREET%2MHS Z ZE8®DFEE A, Python RZA LA A4 K PEP 8 Tld, EifiZ415 Python
I— RIZERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 # L+ ThH[H
LT3,

WD ILT 4 R TH, RTELAR—AZEELDIIRLLVWTT, MSVC 2 FALIZHTHD, AR—
AE[ED XD T IREDBEICTEFE T, Tools Options Tabs ZFEIRL, 77 A NVEALTD " F7 51
M OTRTE AT ME T4 EZRELT, " AR—AEFHATE” DI IFRX U EFEIRLTL
72E W,

Python i, d LR 7 AR=ZADRELTWVWD Z & THREDZEHICHED D 5355, IndentationError ¥
7213 TabError ZiAMH L £, tabnanny EV 2 — NV ZETFTIIE T, T4L 7 MY =YY =Ny FE—
FCFzv 32N TEET,

6.8 JOVI T3 H<KIFRERBTBICIFESLETH?

msvert BV a— LB o TLZE W, ZHUIERED Windows BEHIEEEY 2 — 1 TF, ZHUEF—K—F
DE TN TO 0N kbhit () &, KREEFT 22 —XF %2185 getch) ZERLE I,

6.7. I7 1 &2H Python V—RICETZBFICBALBWVWELSICTRICIBFES LETH? 89
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7.1 —fig7% GUI DOERT

7.2 Python D735y b7 #—LIEKFD GUI YV —ILF v MIFfAHHD
FITH?

HRDOZZ v + 74 —24 (B) PMAPITE 5T, WO HDEF, £/ Python 3 BEHIATHERVSD
bHHET, YD Thinter ¥ Qt 1% Python 3 i TH 2 Z ¥ RHERLTVET,

7.2.1 Tkinter

Python OFHERZZ EIL RiZid, tkinter £\ 5 Tel/Tk V4 Pz v bty bDOATY =7 MEMAS VX7 =2 —
AMEENTOVET, THUIRDEHICA VA b=V LTHEZZTL x5 (BE25, ZHUE Python DiFk
AED NAFVTFT 4 APV Ea—Yay KAMZATVWEIRLTT), Y—ANDKRA &Ry, Tk ITHT
B LWEEIE, Tcl/Tk FA—s—2 22U TLEZE W, Tel/Tk & Mac OS X . Windows . Unix 7
79 74— KEBICR—-X T LT,

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) l&, C++ TEIPNL TV —TK=—XITNVE GUI 7 FA54 7
FUVT, BT 79 M7+ —LDIAT 4 TRV I TV K7 4 —ZRHEL EF, TE. Windows, Mac OS
X, GTK. X11 BFRTLELLNRTY, Fab\1 ¥ 7T 4 ¥ 27i& Python, Perl. Ruby 72 ¥ O FFETHIH
TEET,

wxPython 1%, wxWidgets D7z ® Python HIETT, LIFLIEARK wxWidgets DV V=R XD DT HIZ
ENFTH, FRIMOZFENL > 7 4 ¥ ZTEFIHTE R WHR Python fEIRIC & 22  OREREZTRAL L
5, EHK wxPython 2—F —HEEII 2 =T 4D FT,

wxWidgets  wxPython &, 7V —RA—F>Y—2AY 7+ 727 THD, BREIA LV ATIV—V=
TRY 27V 27 LRARICEENASFF STV T,
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7.2.3 Qt

Qt V—=F v bANDNAL T 4 7 (PyQt £721& PySide) ° KDE ANONA V74 ¥ 7 (PyKDE4) 3%
D %3, PyQt I3BITE PySide KD FELTVWET, TRTIAZXVRT TV r—2aryieHELIKF
Riverbank Computing 225 PyQt 74 ¥ A Z WA LRITHUE7RD £H A, PySide IZ2TO7 7SV or—
TaviZRLT7Y)—T7,

Qt 4.5 X LGPL 24 Y ATIA4 Y REINTVWET, £/, BHIA 22 Rd The Qt Company 2»
LAATEET,

7.2.4 Gtk+
GObject introspection bindings @ Python NDNA ¥ 7 4 Y C, GTK+ 3 77V 75— a yHB»iT 3,
Python GTK+ 3 Tutorial & h %73,

Gtk+ 2 toolkit D E W PyGtk N4 ¥ 7 4 ¥ 2725 James Henstridge 12 & o TEEZINTWE T, <http:
//www.pygtk.org> ZBRLTLZE W,

7.2.5 Kivy

Kivy i3, 7R 2 b v ARV —7 4 ¥ 7Y A7 4 (Windows, macOS, Linux) & € N4 L7 34 X (Android,
i0S) MY R—bT270R7F79 v 7+ —2DGULI 74 77 UTT, Z4Udk Python & Cython TF
PRTED, —HOY 4 Y FUONy 72y FIUBETHHATE XS,

Kivy i, MIT 4 €Y ATHATEINE FA LY AT ) =T =TV —ADY 7+ T 27T,
7.2.6 FLTK

fHEP OB THALZIBRAT Ty V74— T 4 ¥ FU Y AT A the FLTK toolkit @ Python »NA4 ¥
7 4 ¥ 7% the PyFLTK project 22 SFHTE 5,
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7.2.7 OpenGL

OpenGL DA V7 4 7%, PyOpenGL 2B L TLZ&E W,

7.3 Python D75y b7+ —LEBD GUI YV—IJLF v MMIIFEHH D &
Ih?

PyObjc Objective-C bridge 4 ¥ A+ =135 Z 22X > T, Python v J<lf MacOS X @ Cocoa
FATI7VRFES e TEET,

Mark Hammond 12 & % Pythonwin 1Z21& Microsoft Foundation Class DA ¥ & 7 = —ZX ¥ Python 7u 2"
TIVIRENPEENTVET, ZhE MFC 27 7 2% HWTEIZ Python TEPNTVE T,

7.4 Tkinter &R

7.4.1 Tkinter 7 7= 3> % FET3ICI3ES5LFTH?

Freeze ZAX > F7uar 77V r—a vy w24ERT2Y—1L T3, Tkinter 7 7V r—> a V2T 2
Z ZRE Tl & Tk 9475V 2RHELTE3DT, EOXX Y F7a 23z £8 A,

—ODFREKIX, 7TV = avic Tel & Tk 4 75V ZFM L., BREZE TCL_LIBRARY ¥ TK_LIBRARY
TI7 VXA LDHETEZZL T,

HICAZR Y RT7R Y7 TV r—2a il 27023, 7477 VKT Td A2V T+ b7 7V r—a
VITHEEINTORIFUIRD FE A, T2V R—FT 25 Y —1D—D1F SAM (stand-alone modules) T.
Tix 74 A MY a—2 3> (http://tix.sourceforge.net /) O—HRTI,

SAM ZHMITT 3 L 51 Tix /L F LT, Python @ Modules/tkappinit.c WD Tclsam_init ()
EAOMHY) I a2 — N EEITL, libtclsam ¥ libtksam 12V 7 LTLZ&E W (Tix 74 77V E2EATHRL
T9)e

7.4.2 1/0 2FoREICHEHOND Tk 1R b 2ENETH ?

Windows IAD T v b7 4 — 21200 TIE, FWV, ALy FEZBED D ERA ! 72720, [/O a—-F%
DU LZTERD £8 A, Tk IZ1E Xt @ XtAddInput () I — L FEERDDHRHZDT, 7741
T4 A7V TRETI/O DATRER & ZZ Tk XA Y= HMEN 2 a— ANy JEBEERTEET,
tkinter-file-handlers =S L T 2 &\,

7.3. Python 73y b7 +#—LEB®D GUI V—IL*y MIRZFALHD EFITH? 93
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7.4.3 Tkinter TEIK F—NA 2T VINESNEEA, BETIH?

bind() XY v FTARY MZHEIMITOENTZARY AV ESH, BYRZF—2 XN 22X 2NV F
ANV WS EER LS EHLNET,

&b —MRREENZ, N V74 YIDPEHASINE T AT 2y MR F =R =N T — AR RV L
T3, Tk FFaXY P TI74—HRAXY FEHERELTAZEI WV, BHEE Y4 Y2y FOHEI Vv 755
e THF—AR—FRI7 4 —DREZEZLNET (XL IV EZAONER A, takefocus 7> a v %%
LTS W),
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"% PYTHON ARADOOYEa—RICA VA F=ILENTVBDT
Ih?” FAQ

8.1 Python &I TIH ?

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

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

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

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

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

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

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

e Mac OS X —#® Linux 74 A MV a—Tariy, LD Unix BFEIARL —T 4 VI RAT
LY AT LIZIE, Python 257 7 # )V TA YA b =L ENTWVWET, FHEL X b —)LiZ Python 53
BENLTVZDTY,
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8.3 Python ZHIBFRL THLWWTITH ?

Python % & 22 bFIZ AN, IZED £3,

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

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

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

2to3

mE

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

RDHDDVEZHLNF T

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

o HHAABLDER Ellipsis

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

2t03 IIMFHES 4 7 F VD 1ib2to3 & LTHMTE XY, BEDY - L LTOMEAZZX 2V S+
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

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

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

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

D type hint & LTHEDOATVWET,

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

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

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

complex(real=3, imag=5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,
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coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BRI D (—DOI3BH. —DOZE/NEGRE). A% § 2 A02[F CANC AT 2723 MU TypeError
BIs BT o F T, BEGIDBRr o720, IRNTOSIE. 72 A EHLRMTH - TH, HIZ 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

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

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

XHNOERGEZEH T 547922 T3, PEP 343 22 LTS,

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

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

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

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

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

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

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

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

def £(...):

f = staticmethod(f)

ROR=STEER)

100 18} A = F5E


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

Python Frequently Asked Questions, 'J1)—2X 3.8.20

(FiDR— 25 D %)

@staticmethod
def £(...):

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

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

FTARAZVTEZDXY v RIZBLUTFEL I, descriptors ZZH L TL 2 & W,

dictionary (#¥F) EE D F —ZHICHICT) 2 HBEH|TF, __hash__ () XV v F& __eq () XV
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTLIKGL) iterable NORTH 2 WIE—HOERZ UM L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ 53
. F—n ZfHn #x 2 IWIMTT 2EFE L LML EF . comprehensions ZZ L TLZ&E W,

dictionary view (##FH 1 2—) dict.keys(). dict.values(). dict.items() PR FTA TP =7 T,
HHEOHHOHNZE 2 — 2Rt L £ 5, Thbb, HEPELEIN b a—3ZhZ ML 75,
FFE Y 2 —2iHNICTERR Y A MCT 5121 list(dictview) ZfHH LT XV, dict-views %
ZIL TSN,

docstring 77 R, B, EYV 2 - NORVIORTH 2 XFHNY TV TT, ZDRAA — b DETRICIIE
HENFTH, a4 FIZE->THBEh, 20752, B, TP 2—L®D __doc__ B LT
REFEEINET, AV brARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
F a2 X b eEEENLRGTT,

duck-typing »2F 77 bMBELWVWA VR T 2 — 2% TWEPERETZ2DIA TV 27 FORl%E
Rznwrnrs Iy 72240 TT, bbbz, BfliZAT7Y =227 FOXY v RRBENFENZD
b LET, (FTEADISICRAT, 7LD ISXBHE ZHEIT7 L THZ,1) 1 ¥
X7 z—AZBEDEMT LI T, EFLI Ty ENLa—Fid. RVE=—T 1 v 7 BREBZFF
LTEMMEZMEXEET, v 7 XAV 7E type() X isinstance() WX AHIET BT E T,
(272U, B o240 % HRERI SR THRETAIDTEET, ) 2ofb b, HARIC
hasattr() IS EAFP 7n7 oI 7%2FHALE T,

EAFP TEER]%Z & 2 X DFFLZFH D ADAS (easier to ask for forgiveness than permission, ¥—7 14 —®
FEHD ) OBETF, 2D Python TIAL bl TW3a—7 4 Y 7 AXAVTIE, WHEITEMNRF—%
BUNEFETIDDLIREL. ZORENE> TOEGEIHNERHIEL 23, ZOBETTFELIET
53—=T 4 VT RARANMIIE, try XB XU except XD TADZDPFRETT, ZDT77=v 7
3. CDESRBETILIMFbATWS LBYL AR AL NBIZSDTY,
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expression (R) AP DELFHEENZ, —F ¥ D DR (a piece of syntax) TI, Wz 52, i
V7o, Al BT 22X HEFPEETCHLRE, H2R T ROEROEARENDTT, o
Z < DFFELEV, Python TIEFFEOETOMBBERIRN L VWS DI TIEH D FHA, while DL
Wy RELTRERAZRN X 8HD %5, RADBKTIEIRIXTT,

extension module (EIREY 2—1) C % C++ THILNZEY 2 —L T, Python ® C API ZF|HL T
Python a7%a1—#—a—FeRehehLET,

f-string  'f' % 'F' DRI W XXFAN) T I L fostring” EFEER, ZHUX T 4 —< v MEAFES
V7 IV OFFEEOZMTT, PEP 498 3L T 230,

file object (77 ANF T =2 ) MidD VY —=AAND 7 7 £ V&M API (read() % write() XYV v K
PROLD) ZRHLTVWE ATV 27 T, 7740 F 7Y 7 NI, MBI LFRICK - T,
FEDT 4 R LD T 740, ZOMDEA TDOR ML —IRBWET AL R (FIZIX, BEEAHT,
AVAEYURNY T 7, Vrv b AT, FE)ANDOT IV REZHENTEET, 77404727 M
file-like objects R streams & MM F T,

T7ANF T 27 MIZBEBRICE 3 BESD T LD NAFU—=T71IL, Ny 7rShic N1
FI=T74l. ZLTC TFALT 7ML T, A VX =724 RiF io EYa— L TERIATL
XS, 77ANAT T 22 +RAESEEERNLTTRIE open ) BABZES Z 2T,

file-like object file object ¥ AT,
finder (7742 &%) 4 YR=FZNTVBEI 2—1LD loader DFEAERTT 2479227 b TT,

Python 3.3 UETIX 2 D 7 7 £ Y XD3H D %3, sys.meta_path THHX NS meta path finder
Y. sys.path_hooks TEF X413 path entry finder T3,

Nz DWW T PEP 302, PEP 420 8X U PEP 451 2B L T & W,

floor division —FITWVNE WEEEIZ LD B EEERRE, floor division HETIX // T3, HIZIE, 11 // 4%
21272 b, float @ true division DFEER 2.756 L B b 5, (-11) // 4% -2.75 % NSTWVWAHIC A
DBEDT -31XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BE%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBICIZ 0L ED E5|8 2 ET e R
T, EIEDEITRICS B EFEH T2 Z AR E T, ®51EL. AV v . function 2L TL X0,

function annotation (B#(7 /77— a2 ¥) BIED T X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oDifEbNET: fIZIE ZoOREZ 2 2D int BD5|
Brelis L RS, £7 int MORDEZFO LHfFE ATV T,

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

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,
HEREDFBAD B B variable annotation ¥ PEP 484 ZZMEL TL X\,

__future___ HEEEORWHI R SEMEEZIREDA VX ) X THEMIT 20170 s<hHfTx
AELES 2 — LT,
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__future__ Y 2—/L% import L TZOERBZFMTIUX. Fi s TR NzD0W0»
DT, WOFIET 7 4L OEEEIC R 20000 D £5:

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

garbage collection (A R—yaL 7y ay) ZAlBEEONS Z 2 DRWVAEY ZRRT %I T S, Python
F. BRAY Y el BRSREHE LIRS 2ERAIR—YaL 7 & 2o ThHR=YaLryay
PITWET, IR—YalLrXiE gc BV 2 — 2o TIHIETEET,

generator (¥ = L — X&) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHio
MTEZDFT, yield i, for V=7 THEHTEZD, next() BAKTHEEZ 1 o3 oWMbOHLAED
TZ5., HOWMFEERT Z2DIHHENET,

BHEEY AV —ZBEBEZRHRLET. Rk T P RL—RATL—F 2T HEVHD X
T BRISNLEE®RDSHS TR VWEE, HBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINE AT 27 M T,

yield O NZRATEITIRE (RIFTABSARUED try XX Z2aty) 2l L T, WHEIE—RrcH
WrahExd, DoRL—FATL—2 HfHENL &, FMLMVEZIIGL 3 (B OBEBDFET
DI NTHT LWIREED S FfAR S 2 D & IR TS),

generator expression (Y=L —XHX) 4 7L —2%2RITNTT, F@HONIT, V—TEHEERT S for
fi, &P, 2 L CEBARER if HiAtoSonTwa X5 RAES, 25 LTSN, sMllo
BRI TEE AR L £ 9

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

generic function (¥ =%V v ZBR) B2 20N LR CigEz 5 2 BEE > o S 2 BT, Y
H LUK P DEER IV Z HIET 4 Ay F7ATY Z2CEDIREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,
GIL  global interpreter lock S LTL W,

global interpreter lock (7B — N A X 7Y &y ) CPython £ ¥ &X TV ZBPAHLTWS, —FIZ
Python @ N4 FO—F 27522 L vy RlEg—27FFTH2 2 2HET 2 AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 bETADFR Y 7 2120 U TR ICZ S
1272 % DT, CPython OFEENS Y TNZRDET, A VX TV 2ehkeay 7§52 T, vILF
Taty = ypELLUILD AR g EHRIC, £ V2T ) X2/ LT ALy FULTE
X517 ET,

7272 L. BEEDR 2 WVIENED WL D DIIEEY 2 —iE, FHi Y ¥ 2382 PO EOE WL
33L& GIL 2T 2 X5 EATOE T, /2 /O WA T 254 GIL IZE IR
INET,

BWERIC BHARSALF ALy M Lied v &7 & (HHEh 27— ZfirviETr Yy 735 5)
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DEAFINFE LD, NS 7070ty FDGEDRT + —< Y ADREN =D THIIL 28
ATL. TONXRT73—<VADOMEZRRL LS 53, FEENLDEHICR DT R A
THLEZLNTVWET,

hash-based pyc (/v ¥ aX—2Z pyc 7 7 A V) IELWEZHHIT 272012, WET2Y —R 7 7 4 L OFRAE
BRI TE RNy Y 2 fli2ffHT 24 Pa—FDF v v 27 741 TT,

hashable (/v ¥ 2 ®[RE) Ny a®BE RA 7Y =7 b, EFBEPZEDS ROy Y a2 D
(_hash__ ) AV v FAURE), lIOF TV 22 b LHBATES (__eq () AV v RANE) 47
Pz Z bTT, FERANY ¥ aFREA 7V 2 7 MIBTR U Ny & 22 RORENDH D 7,

Ny Y ARBERA TV 2 7 PEAHEDF —REGDA AN L TR £ T, HEPESDT — X ME
BHNETA Y > affzfoTn2756TT,

Python O A I 2 — X TNV RMHABAALLTI 27 NI, IEEAEBAY Y ab[HETT, (VR MHED
E97) I2a—RITNRAYTFENY T2 RARETT, (I N% frozenset DX S72) 4 I2—&7
N2V THE, BRIy VARl THI2L ZDANY T aA[fETT, T—V—EE DI FADA ~
ARVATHBZEIRATI 27 MET 74V P TAHAY T 2A[fETT, 206132 T (HHZRWT)
HEBFERIEIEFEMTH D Ny > 2afElF idO LN T,

IDLE Python O#EFHHEREL (Integrated DeveLopment Environment) T3, IDLE & Python OfFHEN]
BEANCFAMNES N TO R EARNZEREDO T 1 X 4 Y X TV XBRETY,

immutable (£ I 2= 7NV) BEDHEEF 07A T 27 b TF, A I2a—RTNRBRFTI =7 MZid, &
., XFH, BIXORTIAREDRHDET, TAHDA TV =7 MIEEZEZONEE A, FOMEER
REERBE, #4727 PE2ERLRIFAEIRD ERA A 32— TARIT TV
E EEDAN Y ¥ 2 @R 72 2 RN CEHEREEH 2R LT, BEDOF—2Z0HITT,

import path path based finder 7% import § 2 EY 2 —VEMRT 25 (L7210 path entry) DV R b,
import 1, 2DV R MIEH sys.path 2HREFFTA, YTy r—YOBRERPARY F—YD
__path__ BE»SHHKE T,

importing $»%EY 2—/1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2 & 5123 3 08E
T3,

importer EY 2a—AZEELTHR—-RFTEATI =7 b, finder & loader DEBEHTHHE2ATI =V b,

interactive (0fEEH) Python ICEMEERA X TV &HH D, XeREA & TV EDTa Y T MZANT
5 HIFRICFITENTHIRZ R 2 28D TE X9, python &fAIBHEIHELGZFITEITL TSIV,
(AYE2—FDA A YR =2 -5 Python DNFEHNA Y &2 T X2 EHTE20d LNERA, )
MEERA X TV ZIE FHLWTATT7ZHLTALD, EV a2y r—YOHETRWTAS
(help(x) ZHZTBVWTLZIWV) OICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N Pa—F
AVNRATDH57DIT, TOXFNIEKRTTH, ) TTTOA Y& FYXEELIE. Y —RAa—FD
77 ANE, FTFETARERICLTOLFETIR L Vo R LIc, BHEFTTES L2 EK
LT, 4127V XEROEFEEER. a4 FBROFELD K/ TNy 7034 7 Ve
WHDD, 07T ADETEI—MITEBNT T, WEEHN 3B TLEX W,
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interpreter shutdown Python 1 ¥ % =7V X —3> vy XUV REFHINLFIZ, €Y 2 -1 TXRTD
VT 4 ANVIBNEREEZ 72D, TRTOMRLIZY Y — A2 BREINCHKT 2. Kz 7 = — X2
ADET, TO7 2R AN=JOALIE 2EBEFIHELET, ZARID P —ERDT X
b7 & —% weakref A=A Ny IPREIPEINEZZEDRHDET, v v FEU YT 2 —XHFITHE
TENBa— Rk, ZOPMKIETEYV Y —ARTTIERELR WV (X H2HIEFA T3V —EY 2 —
LR warning HHETT) 72Dk 4 RAPMIER L £3,

AVR—TVERNT vy AT EREHIZ __main_ TP a2 —IRETERTWERAZY T+
DEITHET LI TS,

iterable (KIERJREA 7P =7 b) BRE—HIC 1 23 2ORE LA 7V 227 FTF, KIEAHEA TV =2
F OBz, (list, str, tuple LW o) 2 TDOY =7 Y AW dict  T77AINF TP Ik
YW 2EOonDIES — 7 U RABL BB WIE Sequence BREHEFEE L __diter__ () AV v K
__getitem__() XV v REFOTEDI FIADA VARV AREGENET,

RIEAIREA 7Y = 7 Mid for M —TARZDOMZL DY —r 2 (RF: 22 TOY—F YR LI,
S — 5 Y AT K T2 DF LS ) ARE Y 72 5K (zipO), map(), ...) THATEE3, K
HAlREA 7Y = 7 b R AHAABBIEL iter O D5 LTHET L, ATV PINT 24T L —%%
BLET, 2OA4 7L —XE—HOMER5] S ITEIERNT T, BEIIRKEREA 7Y =7 25 B
12iE, iter O ZMEATEDA T L =X A7 27 VAR THRIET 2R0EIIDHD £ A, for XTEZ
DEAEZ BEIRNTITV, — R EL DL ER L T —T2E L TWa A 7L — X 2 RFF L %
T ATL—2 =TV DL —2 BBELTLIEZ 0,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT, AT7L—XD __next__() XV v K&
DIRURFOH S (E 7213 AA BB next ) ICHET) &, OWOHTOEEEZ —DFTORLET, 77—
207275 . D DIC StopIteration HIAtZEH L E T, ZORKT, A 7L —&A 7Yz
MIRZTEBD., 2 L&E __next__() Z{JEMATS Stoplteration ZXMHLET, 1 71—
R, ZDATVL—RA 727 PEKRERT __iter__() XV v FEEELRFNIEIRSRVDT,
AT L =IO iterable X T 2I1ZL AL DHFICTHHATEE S, 3o 2 b & LEABNIBEERD
RIBZITD E57%aA—FTT, (List DEHR) ary7+-F 7Y =7 Md. BE% iter () B A 7
PxZ7 MIELZD for L—TFWTHS 2N, HBRBHOA 7L —REERL KT, ZhEA
FL—=RTIIB T3, DA TL—>a Y THRAEADFR LA 7L —&F 7Y 227 R HEHUC
B, ZOaArYTFDEIkoTLELET,

FEHD A IBEIE typeiter I2H D 5,

key function (F—BIf) ¥ —BI%. H2VIZRERE L. ¥V — FRIEFHB D7D DOEZ IR T L]
HEA 7Y = 7 b (callable) T, flZIE. locale.strxfrm() % F—BIFICMHEZIX. v — UKFEFED
V—rDEFIZDo o7y — b X —FRLET,

Python ®Z < OV — g F —BEZITR D EZOM SIES 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E23H D £3,

F—PBEED HIRITWL 20 H D T, HlZIX str.lover() XV v FERIFENLFEEXFIL &
WY — RIS F BB LTHES ZeHkEST, H2WIE, lambda r: (r[0], r[2]) D &>
7% lambda 26 ¥ —BIBEZE2 Z e B TE £F, F/. operator EY 2 —/lid attrgetter(),
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itemgetter (), methodcaller() ¥ W5 3 DDF—FMa A+ 7 4 2L TVWET, F—BK
DYED F7 2 N F DAE Sorting HOW TO S L TL 22X,

keyword argument SE5|# 2SI L TS0,

lambda (7 4 %) ¥ D4 > F 4 YEET, BEAIFIHEIhL 2IFHiicshs 1 20 X 2E8AF 7,
7 LA XA ZVE S lambda [parameters]: expression T3,

LBYL Z2@3%fedtt (look before you leap)) OIETS, ZDa—7 1 Y Z7ZAXA VTR, HEHLPR
REITI NS, BRINCHRSM (pre-condition) HIEZITWE T, FAFP 7 7a—F L SR T, if
XHT= K SAEDN DS DO TT,

<ILF ALy LI ZRETIE, LBYL 7 7 —F13 7 B37 @fE e " R BREOBAREELS &
BITVRIBDHY ET, HlZIX, if key in mapping: return mappinglkey]l ¥\ 5 22— FiZ,
HEDEZ. BOAL v ROEERDHNS mapping 55 key DR L KBL E3, ZOMEIE. vy
735 EAFP 7 70 —F%ffi5 Z L TRIRTE £ 7,

list (VU A}) Python DFAAAD =722 TT, VAMLWOIHKFTIT ., V7V RMTIERL,
D FFETE S B (array) RO S DT, EREAD7Z7EXIF 0O(1) TT,

list comprehension (U A FANERKG) =7 Y AHDOLTH 5 WVE—HOERZIUHL T, ZOMEr 6415
VA MERT, 227 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 ¥F2L, 025 255 TTOMKE 16 EMEL (0x.) LEXFHHB%2Y 2k
FERLET, if @ild4 7> 2 0 TF, if HiHRWEE, range(256) D2 TOEREMUEINFE T,

loader £V a2 — %R —RKFTE24 727 b, load_module() EWIHHZHIDAY v REEFEL TVRITN
2D ERA, B—K—=E—MBINC finder 2> HIRENE T, FFflld PEP 302 %, abstract base class
IZDWTIE importlib.abc.Loader B L TL ZX W,

magic method  special method ® 72 7=FIFFET T,

mapping (¥ vy BV ) {EEDO X —HFRE VK- L TWT, Mapping 7 MutableMapping @ fHEHREEK Y
TR THRESINZXY vy REFEELTWSary7F++ 7927 bTF, HlZIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter /£ ¥ TJ,

meta path finder sys.meta_path ZME L TIF 5N 7% finder. meta path finder I path entry finder ¥ B
REHH FT2. HIWTT,

meta path finder 23525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
ISR

metaclass (XX 7T R) 7 T7ADI FTATT, 77 RAERIZ. 7 TR, 7 7ADFEL, BEZFADY
APEEDE T, XX IR, £No 305 LTRITMD., 77 R2E2BEZEVET, 1F
CAYDFTY 27 MEASIEE FRIE: XX 2757 20D) 77 4L b OFEERREEL TV E T, Python
DRNIZ DI HRARLDALRY FRAZERTELRTT, FLALDI—F—IZHoT, XX7FRIF
BABEDZVHDTT, LrL, —HOBETIE, X X7 7 RFMITZ LAY PRTEZREL £
T REZRBBBUET 7RO RS2, ALy Re—TWEBMLED, A7V =22 bOERE
BEHLED, SN REETERY, ZLOGATHHZNET,

FEMIIE metaclasses ZZHE L TL &0,
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method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 A2 2D@EEE LTHOHE A
7HE. XYYy REA VARV AF T 27 b E— 58 £ LTRUTIWD 25 (Z0HE 51813\
self YIHINET), B & RAFINIRO—T $BRLTLIZE W,

method resolution order (XY v FRRIEF) FRBEHICEIE Y 5 AHNEREZMBINZIEFTT, 2.3
LD Python 4 ¥ 2 —7 U XBMERT 2 713V X 5DFHMITOWTIX The Python 2.3 Method
Resolution Order ZZHRL T ZE W,

module (€& 2—/l) Python 2 — FOMEHM L LTERHLA TP 27 FTT, EY 2 —LIFEED
Python 4 7Y = 7 b2 BUHARIZEMERD £ T, Y 22— importing OYIHIZ X 5T Python 12
MAAENET,

NYT—2 2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh s R— FEEHOERE &TLHATZEM T I, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZZHR LT 7FE W\,

mutable (I 2—XTN) 32— TARATV 22 NI, 1d0) REZ S BLEEEETEET,
S2-47)) BBRLTLIEIW,

named tuple 7 RIS E X T A7 LS HERE. ZTINVEREKL THNT, 4 V7 v 7 A0 EERITH LM
ZHEoTO7 78 ABTELZERDOEP S 7 ACHEINTWE T, ZORP Y 5 2IIMMOHKRE S -
TWsZedbdbhET,

time.localtime() % os.stat() DR EZ ZLWV L DD DAAALBNIAFIN E X LT,
DN 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

(EDFID & 512) WL 2D DEAFITE X P AAARINI R o TV E T, 2O dHHIfN Z & T
X, BEDZ F AERT tuple ZMAL., IO 7 4 — L FEERLTERTEET, 20X 5k7
7 AFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
HEE. FETEOLAEIMN & X TR AIABDHHIT & X T AE NI ZR X Y v R Z2B0T
EREI S

namespace (FREIZEMH]) ZRAIEN SN HTT T, AETZEMIIEE L LTERESINE T, ARTERICIZA
T2 D (RAYy FD) ARNFIZKR-7b DT TR, RFAINZS D, KB D, ZLT
HARBDEDRHD 5, AMEMBIAMOEREEZNHC IR Lo TEY 2 — M2 K- bF
%o Pl Z1XB%L builtins.open & os.open() WFHAHIZEMTXAIENTVWE T, /ol EDOEY 2 —
N EELELTVE0IHRT 2 2 22k o THETZEMIGFHE L RTHEEZ R 9, HIRE,
random.seed() X itertools.islice() &L ¥, ZIEFNEY 22—/l random X itertools T
HEINTVWBE ZEPHLNTT,
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namespace package (BHIZEHE Sy =) ¥ IR r—yoaryrFe LTHRHEEEH S PEP 420 package
o Namespace package X8 Z 5 K WERHZ K73, __init__.py 7 7 A ARV, regular
package 7D £7,

module 2B LTLZE W,

nested scope (F A PEIN/zRa—7) IMITERIN TV EEHE SR TAHEET T, Bz, H 288
FOBEBOFTERSIN TV SHAE, NEOBEEZMIOBEKh LB ESIRTEE T, 2R Mahi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERIE, mDHAMDR 2 —FTERZHABTELE T, RIS, e — VB ZfS £ 7m—
VLRI D% FiAEZ L E T, nonlocal THMIIDZERICE ZADF T,

new-style class (IR XA N7 5 R) STRERTOIZ FAXTY =27 MEON TV KM IT O E W]
T3, YUATD Python O N—2 a3 YTk, iREZANT T ADAD __slots__ . T AT VT XR,
__getattribute__() . Z7AXY v R, ZLTHMNAY v FED Python OHFr LWV, LELEEREL
FIHTE X L7,

object (A7 =2 b)) REE (BIHRMHE) L ERINERZEN (XY v F) 202 TOF—&, LI,
BTCD FAZAII TR DFMOIEK S T 2D ¥,

package (Sv 7 =) ¥ TEY 2 —ARLHRWCY T Rv Fr =2 EL I DK S module DZ X TT,
BHANIE. v =2 __path__ B ZFD Python £ 79 =2 T,

reqular package ¥ namespace package FZHRL TL FZE W,

parameter ({R51%0) HEITOEKET B (2 AV YR ) OERICBVWTHEDNZIT 2 Z5|H 2EELF
T REIEICE S D D 5

o MEBEXLIFF—T—F: UB THEIWE F—T7— R 2 LTET I TEL5I8EHRELE
Fo ZAUIZE ZIEBLRD foo = bar DX S, 77 4L b DREIHOBEETT:

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

o NEHHA: MBIZL->TOAGRLNZGIBEIHREL 5, MEHFHDOTIET BEERDTIEDV
APMDHTEZENLDRAIC / R EDDIIETERTEET, HIZIE D posonlyl ¥ posonly?
B ESERATIEICRD £9:

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

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
ERTE2EAMNE. BIZZLUTD kw_onlyl R kw_only2 D X 512, BHEERDRTIEY X M
EBOAERMBS M E IO « OB TT:

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

o AIERAE: (MMOR5IE TR S NERDMES BUIMZ T) EROEKOALES B0 5 2
LB RIBELET, TDX5RIRGIEII. LTD args @ X 5 RG BB DRI * 20F 5%
ETERTEET:
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def func(*args, **kwargs): ...

o AIERF—7—F: (fiOR5IF TR SNLERED X — Y — F5IEICMZ ) EEOEKD
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
RE DRI *x ZDF B TERTEZ T,

WREIBUEA 7> a Y ERHDEIDED HBIETE, A7 arO5ICE T 7 4L MEBIETE
£7,

RE1% . FAQ ® E5|H ARG DEWIIETTH? . inspect.Parameter 7 7 A, function 2
Yarv, PEP 362 2SR LT 7ZE W,

path entry path based finder 3 import § 2 €Y 2 —LE2ET import path ED 1 DDGFITT,

path entry finder sys.path_hooks iZ&% % callable (D% D path entry hook) 23R L7z finder T3, 5 X
5Tz path entry XHBEY 2 —L B BT 2H5EEZH>TVWE T,

NRAZY ) =T 74 Y EPEETE XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSN,

path entry hook sys.path_hook U R MiZ®H % callable T, &E XNz path entry WCHDEY 2 =% H
DU 3/ EEH > TWBHBEI path entry finder ZRUF T,

path based finder 77 4L kD meta path finder D 1 2iF, €Y 2=V D import path ZHREL ET,

path-like object (path-like # 7Y =2 b)) 77 A VT RT LA RK L £F, path-like 7Y =2 M, 3
A%RT str A7V 27 bR bytes A7V =7 b, £/ os.PathLike B ba L xFEHEL LT
Tzl FOEYNNTT, os.PathLike B F I L% HR—FLTWEF 7Y =7 M os.fspath()
ST 8T str £721F bytes D7 7 A VT AT LANXRICEWITEZE T, os.fsdecode() &
os.fsencode() IZZNEN str H BV bytes ITRZDERAET 2D ET, PEP 519 T&
ASHZE L7,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 IR L THERZIRMET 2. H2 Wi
Python OHFERER Z OBERLIRIFICOW TR T 23 LFHTT, PEP &, #EIZOWTOMERR
R L 1R R 5 2 e el (HER) 218X 2 NETT,

PEP 13, HEEEDRBICHh DS, 23 2 =T 4 I X 2HEFEDER Y Python 1272 X4 5 3&EHET
DNENDT=DDER LN OEFEL 22 e ZERKLTWES, PEP OFEZEICEZaI 2= 1 NOEHE
FERET >, KMERENEMTZ2ZLOBEBERHD T,

PEP 1 22 LT &,

portion PEP 420 TEF X1 TV 5, namespace package IZJBT %, HED 7 7 A LD (zip 7 7 4 MK
MXNTWREEDHZ) 1207 4 L2 VIR Z D,

positional argument (iIE5|#) =5/ 2SHL TS W,

provisional APl (EfE API) fEHE S 4 75V 0% BIREREED SEHERNICKRA SN DTS, 2D X5
BAVET 2 —ANORERETIZ, BETH2 L TN TVIMFARFEIATOERAN, a7HREE
12 o THEY AR EIIUE. BAFERALE (4227 =—A0HIRETHENS) HTbI A%
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T TOEIRBREFRIORAITONZDDTEDD THA - ZHUL API ZHAALENICIERE L X
NTWEERBRBPFEZR L2 BIZOATONE T,

E APL 22OV Td, BAHEBEORVEE X TRKEFE vARINTVET, MESIHBEL -
BE TR HRRRRE R T RETT,

ZoFatRICE), BHES A TS VERBEE R T VLS —ICEVWHBLAD N Z 2L,
FHMREEB X CELLZRIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package provisional APl BB LT EX W,

Python 3000 Python 3.x ) ) =254 ¥®=v 75— AT, (Python 3 2EVIROFER - K UM 5
NIZEETY, ) "Py3k” kSN2 ZdHD ET,

Pythonic MO FFET—M7ZHE Z 7 TEL NIz a— F T3 <. Python OFHI—MINZ A 7 4 4 212 -
72EZ ) a— KA, BlZIE, Python O—IRA 7 4 4 LT for XaffioTATI7TNLDITANT
DBEHZZE->TL—TLET, DL DFFEIIEZOAHARZZVD T, Python IR TWARWA
WBRHLDWCEHEDO A v 2 =25 0d LILERA:

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

ZAUIR L. ZhWik Pythonic R ER:

for piece in food:

print(piece)

qualified name (Bfi%h) € 2 — DB — LR A=TN5H, ZOEY 12—V TERINLT TR, B
XYy FAD, 7 RR” ZRKT ¥y VEERFL TS, PEP 3155 TERSNTVWES, by TR
Br 7 XTI, BffitdA 727 Fo&RiEFEILTY:

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

pass

>>> C.__qualname__

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

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

EYV 2 AANDOBEBTEDLND &, TREMB (fully qualified name) EFTXTOHAR Yy Fr —I % &L
2ED ¥y K. HlZIE email .mime.text ZERL £ 3

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

'email.mime.text'
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reference count (BIAV Y L) 2472 =227 MW T 2SO, ZRAT Y IR0 & 2D
A7V MIWEINET, BRAH VY MIEFEIE Python ®@a— F RIQZHENERAD, CPython
REQEERBERTT, sys TV a2 — U, Tl o~v—0EEOA T2 7 VOSBRIV Y M EHS
72D getrefcount () BIEZIRAELL TV F,

regular package ZFAIR. __init__.py 77 ALEBLT 4 L7 MU & LTD package,

namespace package FZBLTL EE W,

_slots. ZF5ANTOEHEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
PR32 T, XEVERHWLET, ZhRX{fbh27 7=y 7T, ELLIESEAPL
Uy F—72DT, Mrr—A, FIZIZAEVIREREL 227 TV r—2aryTA VARV ADKRE
WFET S, EWVol e BRRE, FDRVDOBRZ FTT,

sequence (¥ —7 Y R) BEA VT I R X DMBINRERT 7 X% __getitem__() FiEXA Y v P&
CTHR—=—bL, BEEIRT __len__ () XV v REEFKL iterable TT, HARAAS —F > ZTUZ
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dHYK—FL
FID, MROBRICEKTIER {MEED immutable ¥ =% 57280, =7 Y ATRE RSy Y
27" (mapping) £ AREINTVWEDTERELTLIZZ 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—FTHEEITZ—DODFIBOIENC X HBEIREINF T,

sice (RTA4R) —HC Y=o YR O—HWEGEATI 27 by RAT4 R, HEED [ THZ HNH
BooMican ry2EL Z e TEbNE T, HlZIE, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =7 PEAETHHL TVWE T,

special method (KiFkX Y v F) & 2BNTREE ORME, HIZIIIEZ F 572912 Python 7 & REEIH U &
NBEXYy R, ZOEEDXY v Rk, XYy NIRORIIEBRRIZT Y X =237 2 DHRDONTVE
o FFERA YV v RIZDWTIX specialnames TN TWE T,

statement () XIFAA =+ (A—=FRD” 70y 77") ITRAIRBERTT, I X F—v— KoMK
N3b0DEHLHTT, HHFITIE if, while, for BH D £,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7FATLT774L) str ATV =2V P 2HAFEZTES file object TF, LIFLIE. 7F A7 7
AVFFERKICAAL MERO T =X A M) =27 272 AL, THFA LIV A—T 1 27 ZHINAT
WET, 7F A M7 74 LDHIE, sys.stdin, sys.stdout, io.Stringld 1 Y AKX VAR E T F
ARME=F ("' or 'w') THWEZ 74 LTI,
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bytes-like 7T Tk BHAEZEETELZ I 7ANFT T I FIZOWTIE, NAMFUT7AIL 5
LT EW,

triple-quoted string (=EH 727 #» — FXFS) 3 D0EKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BED (—E) 74— PXFINCHRTRETE 2 XFINTE VD D FRAD, Eoh
OHMETHHATT, 120,200kt L7r +— FlBEIRr —THULICES LD TEETL, 17
Wz E (\) ZHEDORL THOEBITICE LD BN TELZDT, FFaXyi—yaryXehlzE#El
IR RIS T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WHREFf > TWET, A7V 27 POBIX __class__ BHET7Z 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BDRIAT, BZHAFICRALTERL 3,

MY 7 23 Ber b Z2HEMET 20ICEHTY. HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuplelint, int, int]]) -> List[Tuplelint, int, int]]:

pass

CHERDEIITEDFHHARTSTEET:

from typing import List, Tuple
Color = Tuplelint, int, int]

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

pass

FEEEDFIHD H % typing ¥ PEP 484 2L T F X\,

type hint (He > ) Z8 77 REM. BBD I X=X 2R DEOHIFRFE N2 BI245E T 5 annotation
T3,

Ak ¥ MRBATIZZR < Python TIRMEHITIXH D TEAD, VRN TY — i > THHTSH D,
IDE ®a—Fi5ee V77 272V ¥ ZOFIFITHRD T3,

T —NLVEHR 7I7REMN BERT, - AZHTRVDIODOE L ¥ M typing.
get_type_hints() THUFTZ %7,

FEBEDFAAD ®H % typing ¥ PEP 484 ML T2 & W,

universal newlines 7¥ XA P A bV — A DFERED—DT, UTFDIRTEITREIRH L F£3: Unix DITR
FHZE "\n'. Windows O#E '\r\n'. &\ Macintosh OE '\r', FFEIZOVWTFEHL L X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() S L T ZE W,

variable annotation (Z¥7/ 7—>ay) 2D 5037 7 AEED annotation .

LD 522 7 ARSI E R 7 ¥ 213, RASMZEE TS
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class C:

field: 'annotation'

ER7 /77— a @B BEEY L odifibiET: flZIE. ZOZEEII int DEZIRSLZ
I TVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) WFAMICYI D BES W 7-ETRE TS, Z4UT L&D Python =% 77V
r—aYERIUY AT L ETEIOTWA MO Python 7 7V 7r— a2 Y OXEENCTFHT 5 2 272
Python /<v & —Y DA YA F—A L EHEITS LA TEZT,

venv ZZHAL TLZ& W,

virtual machine (A<= Y) BRI Y 7 bV 27X DERI N3 Y ¥ 2 —&, Python DR~ >~
B N ba—=Fay LSRN LE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python MR LAIH S 2 L TOEZ 725, Python O FRAI HE%
YRAMILZESDTT, M7 2> 7 T Yimport this” T2 ZDVRAMNEHOET,
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8%

CORFaAXYMIOWVT

ZDORF2RXAY I, Python DR Fa Xy b 2FELREANE L TEONL FXFa Xy s Takyyo
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh @ Alternative Python Reference 7B =27 b5 Sphinx 32 D74 T 7 %15 %
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—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 3.8.20

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

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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

3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.
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C.2. Terms and conditions for accessing or otherwise using Python 119




Python Frequently Asked Questions, 'J1)—2X 3.8.20

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

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

its terms and conditions.

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

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 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 ki)
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permission.

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

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

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

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

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

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditioms:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

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

The author of this software is David M. Gay.

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

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

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

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

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

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

L R S R R

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

C.3.12 OpenSSL

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

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

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

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

* permission of the OpenSSL Project.

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

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

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

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

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

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

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

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

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e 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 LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING 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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