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1.1 —fi%1EER
1.1.1 Python &IIATITH?

Python 1X, £ ¥ X 7V 2D, MiENR, A7 =7 MERAIT RIS IV EFETT, ZOFBITE, Y2 —
. ISk BIR BN BEAKEOEINR T — &8, BXU 7 7 AP AhsNTWET, Python &, *+7
Pzl MEMTR I IV RBZT, FREM TSI I v OREBE TS I v IR EERO T T 3
VINRGEA LT R=F LTVET, Python IZELREARY —LIEFFIZDP DR T OVWIELZFLEELETVE
Fo ZLT, ZLODYVRATLIA—NRTATITVANET TR, AR T4 VRIS RATLIANDA Y R—T 2 —R
BHD, CR C++ THIRT DI LD TEES, . TUTITARRRA VY E—T 2 —ADBRERT T r—
P arvDibDREEE LTHHATE ET, ®Ki%ZIZ, Python &K -2 70T, Linux ® macOS &%
{ @ Unix OIRAES X7 A THE, Windows THE X F 7,

S HITHID 72 U, tutorial-index 2B F L & 5, fiCH. Beginner’s Guide to Python 226, Python %
BODDAFIHF 2= VTR Y -2 2SR TEET,

1.1.2 Python Software Foundation A TYH ?

Python Software Foundation &, Python ~N—3 a ¥ 2.1 IMOZEEHEL RIS 2 M2 0 JFEFEH TS, PSF
DOEHIE. Python 707 I Y EFiEIET A -T2 Y — A z#ED, Python OFH%ZIAD 5 Z 2 TI,
PSF D& —AR—=I7% https: //www.python.org/psf/ 1Z&H D £ 5,

PSF NOFMPKETHRBENTVWE T, Python ZFH L THE 5722 & U7 5. the PSF donation page T
Hikz BEWL £55


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 DICE(FIEDHIRIZHD TIH ?

BHITDMERT % Python ICB T2 FF 2 XY FOTRTCICEEEER L. 2O OEEEEZRRTERD. vV —
AA—F2EDES o THhrEVERA, ZOFEFEHAZEET ZRD. BEMIC Python 2R L TS,
V—=2BBWENAF VBT (REOFEICH)H5F) Python D av—%2Ak5E L TH, Python 235020
JECTHARAENTHEZPGEL TOEVEREA, HHAA. Python DH 50 5 FEMRITOVTH LT,

PSF License D X DLW E 2XAD Y > 713 the license page ZZHR L TL X W,

Python @\ IFEIEBRFINTWT, HHIEFAIPBELRGESH D £3, 7 LWVIHEHRIE the Trademark Usage
Policy Z#Z LT Z&E W,

1.1.4 €5 %% Python XMAHKEISNIcDTIH ?

Guido van Rossum 12Xk 2 &, TXRTDIBZE D ICOVWTO IEFIC BB EIULTOLB Y TT:

fZ CWI @ ABC ZNV—7TA YR T ) REFBEEFEET IWLVEREZ LTWT, 2@ zeT
mﬂﬁ CELTRWZZERE Lz, 2D IV —0ICA Y F 2 b 2T 2 2 e lE/KED T —
DEERY. (FEHIZ Python 3£ < &% D £32) Python DZ L ORHOB Lt h-oTVET,

FAE ABC SREICH L TEZ L DRl FF o T L7z, FRICRBMOZ S iFETdHH ¥ L, ABC
Sl (T OFEE) RIRL TRAORME RN T 2 Z L IEAATRET Lz (B, RO RANEI K & 2 /M
125 72DTT), Fld Modula-2+ 232 Z 2 TWL 6 0OfEREEA, Modula-3 O FH A F—&
#% L C Modula-3 ® LR — b &FAE Uiz, Modula-3 IZBISMLEICfE 5 S RaEH#K. 2 ofin < o0 0
Python OFHOEIFETT,

FAE CWI T Amoeba THIARL =T 4 Y IS RT LD T NV—TTEHNTWE L, Amoeba D> 27
LA—=)A4 Y E—=T 2 =R Bourne ¥ = 567 72 A LI oD T, C Fur'J 4% Bourne
P NRZ Y T EELSID DRV AT LAEHOESBLET L, Amoeba DT 7 — LB D#EERD &
Turo I I EEOKIEEL LTORINOEEX 2B E#T 2 LR ELL,

ABC D X5 %Ly Amoeba DX ORI AT LAaA— N ZELEE X2V P VEELIDNELAS R
WO EFE L7, Amoeba EHDEFELEEL DIZENTHEEA5KR0E, —RICHLIETE S X5 55E
BRDZZLITIRDEL I,

1989 FED 7 Y R~ AKIROM, HHREMD? /72 EATELDT, ZOFHBEHEBIME->TAB Z2IZL
F L7, BEOM, UBRMLSNIIZE ALY ZOMREICESP L, Python i Amoeba v =7 Db
THREZER, FABEPLDT 4 — ANy ZIEIROREEZ ROV X BTN ZFE Lz,

1991 £ 2 H. 1 FM D L OEEE T, USENET #3232 LE L, Z4UX Misc/HISTORY
T 7 A N> TVE T,
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https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
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Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

1.1.5 Python [ AZ T 3DICAWVWTWVWETH ?

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

ZOERBIE. XFFLE (IEMHERBL. Unicode. 7 7 4 VEDZAESZDFHE), 4 X —+ v s 7 8a b ai (HTTP.,
FTP. SMTP. XML-RPC. POP, IMAP), Y7ty =272 =71 Y7 (Python 2— FDOZ=v F 7R I,
XY T TaT 7 ALY T ) ARV =T 4 VIV RT ALV R—T 2= R (YART LA, T AN
AT L, TCP/IP Y7y b) O XS REBE I N—F 2 KEELIFET L T VDPLWMD Lo TVWET, BT
L& H 121X library-index D—EE2 SR L T30V, £z, BARY — F =7 4 OIRB X F3, the
Python Package Index 2 SHIKEDH 239 r =TV ZRLTAEL & o

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

Python ®\—3 2 ¥ &HS1E "A.B.C” £/213 "AB” I T :
o ARBXT Y —N=Va YRETT - SHICALHIKREREEDD > HAITHEPLINE T,
e BESAFT—N=VarBETT - BEXODPRVWEELD - GEITHPINE T,
e CIEYAZuN=VarFEBTT - NI T4 v 7RV Y —RAZTLITHEPINET,

FTRTDOYV Y —=APANT T 4 v 7RV Y =R THE2LWVIDIFTEDD FRA, 74 —F v — 1 U —ZANDUEfHE
FECld. —EHOBREY V—2A2MESN, 747 7. N—&h, FEFV ) —REfHeATTonEs, 7177
RIFEA V2 =T 2 —ZAPHEESNL NI BIZY U —RZNERAV YV —-RT, 2200717 7YV —XHETA
R—=T 2 —=ADEDLIDD LNEL A N—ZIRID > L LELTVT, BHEDA VX —7 2 — A REFEINET
PHLOVEY 2 —ABIMENZ2d LNEEA, VY -2 ERMEIEZ-72d DT, BMWEATEETO TR
NEEEXNFER A,

TNT 7, R=Re V) —2FHDON— a VX, BNOEEHEZEL 3!
o TINT 7 N=YaYOEEFII. HE/NEIBHE NITHLT 7aN " b xd,
o N—XN—Ya yOEREIHE, HE/PIBRE NITHLT DN L2 b %3,
o VU —RBERIN=Y 3 Y OBEEHZ. HE/NIHE N IHLT reN” 42D 75,

DFED., 2.0aN I oz n"— 3 JETART 2.00N 12535, 2.00N 1% 2.0rcN IZ5is, ZLT Thb
1X 2.0 1B ET,

F/, 72247 O XS MEEDPM NN —T a Y B/ED DD T, THUIRERD - a T, CPython
FRVRY PUDPLERELL IR TOET, EE BREDOYA F =V U —=A2TbNt&, N—2 a vid "2.4a0”
DX 7a0” O RDIA F—=NR=Ta IR ET,

FAFEY A 7 L DI Developer’s Guide %, Python DA EEHLERY > —i2oWTidk PEP 387 22 1L T
{7Z&EWV, FFaX Vb sys.version . sys.hexversion . sys.version_info SR L TL1Z2& W,

1.1. —RIER 3


https://pypi.org
https://pypi.org
https://devguide.python.org/developer-workflow/development-cycle/
https://peps.python.org/pep-0387/
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1.1.7 Python ®Y —ZXDAE—FECTFICADETH ?

®H D Python Y — 1% python.org (https://www.python.org/downloads/) 22 HWDOTHFIZANDS Z &H
TEET, BHOMFERY — &1 https://github.com/python/cpython/ IZ7 72 AL TFIZAND Z e B TE
9,

YV — A% gzip N7z tar 7 7 AL TR I, B2 C DY — A, Sphinx XX H 7 +r—~vv bE Nz FFaX
¥ b, Python 94 75 VEIa—)b, B TA7arI L, ZLTWL O0OFIOBEMAEERY 7 by 2 7%
BATVWET, ZOYV—RIFIEFLAYD UNIX 799 b7+ —LTZDEFAV A VL TEIDPEET,

V—Za—FDAFL a2 4 MOV T, & DEFLWEHIZ Getting Started section of the Python Developer’s
Guide ZZHLTLZE W,

1.1.8 Python O FFa XY MILZTFICADFETH?

Python OBATOEEN—Y a > DOFEEE R & 2 X > M https://docs.python.org/3/ D SRHATEEF, Fi.
PDF. 7L—r7F% X+, v ru—RFT&2% HTML Jitd https://docs.python.org/3/download.html 2 & F]
HTE%7,

ZDFF 2 XY MI reStructuredText TEZ 241, the Sphinx documentation tool THRXNE L], ZDF
F 2 X ¥ Mffibi reStructuredText @ Y — &A1& Python @Y —XEMICEENE T,

119 O3>0 L2 e BVDOTIN. Python DFa—rUT7IILIZHOEITH?

R EDRIZNDF 2 — MU TARLEEND D 3, HED FF 2 X > MK tutorial-index 2 EDBH D F3,

Python 70275 A@ILDED =D DEHRDF 2 — b U 7LDV X M the Beginner’s Guide 228 L TL 72XV,

1.1.10 Python D7D =2 —XTIN—=FRX=D 2 F ) A MNIHDODEFTH?

=2 —RAZ)V—"7 comp.lang.python X —V 7 U X+ python-list BHDFF, =2 —XT V=T X~
VY Z VA MEIEWVIER SN TOT, =2 —2AZ2WHTIUIA -V YTV X MCBIT 2623 HD FHE A,
comp.lang.python F—HIZHEDOKRRT 4 ¥ 7 %% 50177 4 v 27T, USENET ##EIZZ L DA,
DR 2—LITJER B ZENTEET,

MLWY 7727V )= A4RXRY bDOEHNE comp.lang.python.announce TR S 3, ZHuE—HIC
5 RAT 4 VIRRERRZITIBZENT 74 v ZOFELERA—Y Y X MTT, the python-announce mailing list
S FHRTRET S,

ZOMDR =Y T YA IR 2 =R —FIZOWVTOH L WERIE https://www.python.org/community/
lists/ IZHH £5,
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https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
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https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
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https://www.python.org/community/lists/
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1.1.11 Python DR—2F X FRIZE S TEICAD £FH ?

T 7 [RN—=&Y Y —21F https://www.python.org/downloads/ TFIZAD EFF, VIV —-RIEFFTAXRT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — A X — https:
//www.python.org/ THEHEN., RSS =a—RX7 4 — FRHTEXT,

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

N DGRy FOFRMITIE, issue tracker https://github.com/python/CPython /issues % ZFIFH < 72 & W,
Python BAFED THIZDOWT, L <X the Python Developer’s Guide ZZHE L TL 72X W,

1.1.13 Python ICDWTHITEIN/REZAHNSBTETZIN?

Python I2B83 2 H727-0EHHZGIHT 2D —HFTL & 5,
Python 1IZBH$ 2 —&HWOHDEH FeTH L., 1991 FicFErhTVWET,

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

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

1.1.14 Python OFKIFH DO XFTH?

FWV, 2 ZADHD, ZOIEFLACFHAESHREINTVWE T, U R M python.org wiki https://wiki.python.
org/moin/PythonBooks iZ& b %7,

F/2 4 ¥ 74 UFJET "Python” THZE L. Monty Python % 7 4 LV Z TR L THWWTT (£ 721&, "Python”
LV ERE THRRLTLEIWV),

1.1.15 www.python.org IITHRDEICHZDTIH ?

Python 70y v DA 7 73 HRFICH D, Python £ Y77 RA 77 F v F -2k > TEHIhTVWE
T Al 2B 5.
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https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://github.com/python/CPython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
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1.1.16 %At Python E WS HFHBRDTIH?

Python DBIFEMIEF - 72tH, Guido van Rossum & 1970 £t E o7 BBC Da X7 1 > U —X "Monty
Python’s Flying Circus” OBAREHFHATVWE L7z, Van Rossum &, LT, 2=—2T, PLIATUT ALK
HHIDER L 220 72D T, ZOFEFEDAHI%Z Python & MERZ IZL7ZDTY,

1.1.17 TERIXEVT o - NAVY ) ZHFETHELTREWVWITFFEAD?

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

1.2 IREWMFTOD Python

1.2.1 Python BENKSVWEELTVWEITH?

ETHRELTOVET, 1991 FLLRFILWLEV V—REBLE 6 205 18 » HBICHINATOVWT, ZOR—2X
PREZI T, N—=Ya¥ 3.9 DRFETIX, Python i 12 » HZ—EDR—XATH LW I 4 —F ¥y —VU VU —2R
ZiToTW%¥ (PEP 602),

FREDBIAN—Ta > DONT T 4 v 7 AV ) —RZRFEATHDT, BFY Y —ADRERIIRLA A ELTVE
¥, NTT7 49 IRV Y =RIF, N=VarFE5D 3 FHOEZ Lo TRSN (Bi: 3.5.3. 3.6.2), LEMED
FOREHINTVES, NF 74 v 72 ) = RBEHIOMENDEIELZINEEN, —HONT T 4 v IR
VY —ZRZBLTRAIUA Y X =7 2 —ADRIND ZEDPRIAEENTNWED T,

B OLERY VU — 21312 Python download page I2% D %, Python 121X 2.x ¥ 3.x W5, HEIHIHA]
BER2D0DN=UarhdHhET, HEON-Y 2 VE3x T, ZHUIEKFAHIATVWEZ 7477V DIEFLAY
THR=—PFPEINRTVET, 2x BEARL LTELFHINTOVETD, 5 N EEA YT F A3 FzHA

1.2.2 £N< 5VDAA Python ZFE>TWETH ?

FHER AN EFARZDIZHELNT TR, BZLLAEAADDLZ—F =2 WNWBTL & .

Python IZHHICX Y 1 — FA[RER DT, 2 @b, 2ROV A 2 oFAHTE, £ D Linux 714 X b—
Ya IZAENTWEDT, Xy ra— Nt 6 2EORNZH 2 Z L 3 TE XA,

comp.lang.python =2 —ZX 27V —FF e THERKT T, TRTOD Python Z—HF =2 fE3T 2 bIFTIdR L,
AT HLEVWADBVET,
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https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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1.2.3 Python TITHONARELTOTS T I MIBODETH?

Python ZRHLTWd 7m0y =27 F® VU R M https://www.python.org/about/success ZZH L TL ZE W,
past Python conferences 2 HREFFREZMT 2 . 2L OXHPHEBMOEKRDL D2 ZTL & 5,

HEHZNTWS Python 7 mY =2 M& the Mailman mailing list manager % the Zope application server
Y TY, Red Hat Z2IZLHETEVLOHD Linux 74 A b—=>a YDA YA —=FRY AT LT FI=Z |
L—>ayy 7 vwe 7, —HR2Ed Python TEIPNTVWE T, WERT Python ZF|H LT B3Ik,
Google, Yahoo, Lucasfilm Ltd. 2 ¥2H b £73,

1.2.4 3R Python ICXD &S BFHLVERSEEIhETH?

Python Enhancement Proposals (PEP) https://peps.python.org/ ZZH L T 72X W, PEP X Python 1232
REINTHRBEIZOWTE NG E T, R RE Ak e FE AR E TV E T, "Python X.Y Release
Schedule” (X.Y IXE7ZV UV —RASINTVWERNA=I 3 V) ZHELTLEIW,

H L WVBAFIZ DWW TIE the python-dev mailing list T Z N TWVWE T,

1.2.5 Python OE#MEZE L TLS5BREZLTHLLOTIN?

—RANCIE. L TRV EE A, HARANCT TIME LTS D Python 2— F235 20T, BFOT 077 00Y
ATRIED LR THHINC L T L E D KO REFHEMEROLEESRED SN TR AR FHA, 2 N—FF 270
TILBHERTEIZ, TRTORFaXY 2Ty 77— LARTIUIRSRVE WS DN SH D £, Python
WS 22 DARMBHIRENTVE DT, ZNHZ2 —FHTHAHEYNIT S L5 IBE L ARNTT,

A2 ZEZ R TNE R SR VDR L, BerRT v 77— FetHAHEN LS TERD £¥A, PEP 5 T,
2 —F— DR R ERPRIC U735 5 BT HIE DI NEE 21T 5 72D S NEFIECOWTHH L T
£9,

1.2.6 Python E#DE 7O ZRICAVWTWEEETIN ?

=4

RKIZNCTA T T IV IHPEZ I o T2 DX, Pascal, C. C++ OHF 7t v b, Java &Y, FREROEH
BT DEFETT, EffIcE o TE, H—DFFEL LT Python ¥ RXDMKICILDOTL & 5, Python 1ZIXIE
WICHBCTHLLMX e RERFEES A TS5 UDRDHDF T, L T—HFEERI L IET0a 751070
32— AT Python 2% XZ & T, AEIEMED NPT —XBOFE Ly, EER TSI IV I AFVICEH
THIEMNTESZDTY, Python 256, I —TPFHERLEOEAMRZ T Il ANSNET, &
DHETVERD IV ERDA T =27 M 2L SIATESLTL & I,

TRy I T LI EBBRVILEITE o T, BN EREZMES OIIFEARCEDNE T, BRI REN

1.2. REHFETO Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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I I 0EHICRY), FHDOR—ADPELZ>TLEVET, £fEE a2V Pa—XD L5 BEL, MEZDH
L. —BLEA VR —T2—RABHRELT. T—22h b T 322Xz ik 3, EHcRUE
BRI I SEAERNI L ZEETTS, FARRYDO 075 I Vv VOFETEIMEEEOFMELIIRED £
Ao

Python ®BWE ZA13Mcd 72 XAH D £, Python 1IZi&, Java DX S ICKERIEHES 4 75 VRSB D, £
DA E 5 BB CTIERICELS Inr530 77027 NCBIITE2 X312k D 5, HEIEEEDPIH|
HERP T E2RDZ 07 LREEINERA, BHEIA T VERFHATZ2 2T, EEE T /733070
L URPOBENLR T 7V —> a VI O REEZG2 e B TEET, $h BHES A TV off
25— FORAHAZERNIENTEFET, PyGame R ¥ DY — R =T 4 BV 2 — b E-Fhm L fifl%z
[ 2 DITARALH £

Python DA YRS 7574 T4 YR TFVRIZE T, Tl Iv 72 LR00, SEKELHRTIZ LTS
3, HOU 4RI TTRTILDY — R A>TWBRH., V4 Y RUTA VR T XX -FFICLT
BLIEWTEET, VAFDA Yy FREEVHERWE 21X, MIZIXZD0LSCTEET:

>>> L = []

>>> dir(L)

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

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

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

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

>>> help(L.append)

Help on built-in function append:

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

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

[1]

AV ERFTYVEBHNE, TarI IV 7B LTV RF a X >y MIERDZIX TR EE A,

Python @72 DRV IDE $ % b ¥£3, IDLE & Python T Tkinter Z{fi o TEI N7 B R T Ty v 7+ — 4
IDE T3, Emacs ([Zi&, T—HICr > TE#ER I IZ, £FES LV Python E—RF2BHH ET, ZASHTRTOD
TRTGIVIBENPS, YYRYIAINATGA M A=A YT U, AT A Y ITHDAVRGIT 4T A
RTNVEANDT 7 ADF X F T, the Python wiki *5 Python fRERBEO—EE2 SR L T X\,
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Python OB IZBIT 2FIHITOWTOHEGRD L7120 S, the edu-sig mailing list IZZMT 2 XWTL & I,

1.2. HIRWMHETOD Python 9


https://www.python.org/community/sigs/current/edu-sig
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2.1 —ﬁ%ﬂ%ﬁgﬁ

211 TL—IRA VRO VINRT Y TRITBREZ BRIV —XAA—FLARILT Ny HIF
HOEITH?
=4

Python D7 Ny MIZOWTIERICHEH L TH D, #HAIAAD breakpoint () BT ENS DTN v FITALHE
EREET,

pdb Y 2 —LFFRICL TH47% Python Da >y —LE— FFNy HTT, Zhid Python DIEHES £ 75
VIZEENRTWEHDT, ATV ITPLYARZa7IIUCRFa XY b BDET , pdb Da— FEFR
WLTHIHDT ANy TEHEL b TEET,

Python 2R TV 2 M EHFEREED IDLE (3% O Python ORATIEZREED —HF (Fifld Tools/scripts/idle3
POFHAIRE) THD. V77 4 VBTN W BATVET,

PythonWin (&, pdb ZX—2¥ L7z GUI 7\ v 4% &% Python IDE T3, Pythonwin 7Ny I, 7L —7
RA ¥ FOEMNITRIE PythonWin 7’0275 LD TNy 772 ¥ ORMIGHKRE R 72 T AF > TWE $, PythonWin
1% pywind2 v =7 bD—ER, H BV ActivePython 74 A PV P a—> 3 YO—#e L THHAREETT,

Eric & PyQt % Scintilla editing component % % &2 L7 IDE T3,
trepandk 1& gdb 24 2 RFNNv AT,
Visual Studio Code {FN—=Ya YEHEY 7 b =R o727 Ny Y =)L %{HZ 72 IDE TY
BE¥ED ST 7 4 INF ANy HfFE Python IDE 35D 5, fil 213
e Wing IDE
e Komodo IDE

e PyCharm

11


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

=4
Pylint & Pyflakes &, N7 ORIAFERITEILOEARN LT = v 7 2ITVE T,

Mypy, Pyre, Pytype 72 ¥ OFAF = v #—1%, Python Y —Ra—RNZH 3B v 2 Fz2v 7 TEET,

2.1.3 £S5 L7%5 Python RZVTEHBRZYE7AYNATFTIZIENETH?

2—FREX Y a— RFTE, Python T4 AV Ea—2alE2A YA —ABFTRETTELLIRAXV T
0y 7nss ARG TOWRES, Python 2 C a— RZay XA L TERLTHBOELA, 7075 212xL
TREREY 2 — N ERE, ZOEY 2—)L% Python XA FVXHEBL T—DODFETAET 7 A NMICE LD 3
ZLDY—=ADHDET,

—D& freeze ¥V — /LT, Python Y —2ZY VY —IZ Tools/freeze & LTEHEENTVE T, ZhiE Python XA b
a— N % CEANCERLET, IRTOET2a—AZH LI nr 7 ol Cay 45T, 207ns
Z L& Python €Y 2 — i) 27 3NET,

CHEHRTDY — 2D (W7 DERD) import X Z2HIFANCZAF v > L, import EN7ZEY 2 — L2 FHED
Python 2 (HAAAEY 2 —NDH2) V—AT 4L 27 V268 LET, £ LT Python TEh,rNZE
Va—=NDNA4 ba—F% Ca—F (marshal €Y 22— Ta— 47V 7 MIEHTE ZES) 1AL, &
Biczor/a 7 sNTHON TV EHAABEY 2 = ARV EENIARARXLXAL FORET 7 A VEEK
LET, ZLTERENZC a—F2ar %4 LT Python £ Y2 FVEZDEH V7L, JLDAZ YT b
ERLFEIL &5 WCEIET 2 BB ANA F Y 2R L X5,

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

o py2exe (Windows only)
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
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2.1.4 Python 7OV S LDEODA—T A VIRV E—FPXAZAMILAAFRIEHD F
gh?

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

22 37

[l

2.2.1 BEZTHICEDLHBDIC UnboundLocalError WHEB3DTITH ?

HLHLENTWza— A, BBORKD L Z0IRAXXEMZ 3 WS AR % L7255 UnboundLocalError
PHIDIEIEI 2D LAZTHA,

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIEFETH, ZDa— b

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

x += 1

1% UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

ZhE, HZRa—TFORTEBIRAZIT &, Z0EREZORa—7icLlTta—h iz, o=
A—-FRZHIFCAFOERZR T HTT, foo DREDXH x WHLWEZRALTWAEDT, 2y 414 71
IhEa—INVERTH 2 TR LE3. ZOME, LD print(x) BHHL I TVRVE — I A EH R FR
LEo e LTRRIETI—RD ¥,

LofITiE, 20— NALTHRZLEETRZILTHDORI—F T 7ERATEEZT:

>>> x = 10
>>> def foobar():
(KDR=D12Hi<)

i 13

22. 37
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https://peps.python.org/pep-0008/
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(FIDR=I 5 DfEE)
global x
print(x)

x += 1

>>> foobar ()
10

ORI ES I (REMICIFUTVNE 7 7R 4 Y AR Y ZEHOHI L 1358 - T) Bl E BRI 23—
TOEKOMEEZZ LS L LTVWEDRE, LW ZERAISLEZDITHLETT:

>>> print(x)
11

FIRED Z %, 2 A FEN/= A3 —7"T nonlocal THEZMES 22 THTEET:

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

2.2.2 Python oO—A)IL 7 O—NILEBDIL—ILIZFEITTH ?

Python T, BABN TSI N2 72T OZERIBRINIC /7 m—obe ) 5, BBOARKD Y 20 THEIER
WKRAZNZ S, ZREIRINICZ 0 — NV TH B L EESNBRWIRD, B—A L THZ LARINET,

BIIEHE 3o LB TLEID, DLEZXDZEMETEET, —A TR RAIN/TZEEIC global #ERT S Z
T BERILZRWVEWERZPIT £, 5Tk, Z7a— A LZROKEIC global AERINTL XS &, global
EHEoTEDLDICRoTLEVE T, B M VBB A VR ENLEY 2 - VONEESRT 27027
O—UVHEBEZ LRI S RVWDTY, ZOHEMSZRIEHZRET 270D global HEDHEF X LD D
HARTT,
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223 L—TOHRTEBBETERINLSLARNN ALEZETORBETIH?

for V=T %o T, PLFORLL T LXEER (DL IMELEY) $2LEd, HlRE:

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

squares.append(lambda: x**2)

IHT xx42 BFHET 2 5 OO F7LXDYVRAMWELNE T, ZASEHUH L E, Zhz 0o 1. 4, 9,
16 ZIRTEFHEHIIND LNFHA, LOLEBRICRoTASLE, BT 16 BNiE->TL 2D0%ZHIZTATL & S

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

T x AT LRI o TOR—ANEHTRBRLAIMUD R 2 =T TERSINTWT, JLAXNERS WL &
TRAMUHENTZE ZWRX T 7R ENDDITRIDET, V—TPRboLRRTIEx1E 4 THD, EoT,
ETOBEIE 4%%2 DFED 16 BIRLE T, 2O x DEEZEZITAL I THALTE, 7 AXDRDENY
DESRXELZDOPBETEET:

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

THEBT B7-D121F, e — LD x DEIRIFELRWEDIZ, FAXICE o TOu— I NVERIEZRET
ZRERDHD FT:

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

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

T, n=x BHLWVWIARICL o TOR—HLEE n BIER L. SLAXDERIND L ZIEHEXINRZDT,
N—TDZFORETD x LRILERZF->TVET, ZHE, 1 DHDOZAX Tl n OfEIZ 012D, 2 2HTIX
1. 32OoHTIIE 2 ITRHEEE, 2 R2ZEEZEHRLET, /o T, ZNFND T LAXIFESRELWERZIRT L5127k
D% L7

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

COERS ARICRERDDTIIRL., BEOBBICHEAINE Z L ICHERE LT XN,

15

N
N
L
~
il
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224 JO0-NILEFZEDa—IILEATHETBRICRES LIESVLWWTIH?

—ODTUT T LADEY 2 — VETHERE LG T 2 EELRGFER. FlREY 2= (LIXLIE config % cfg &
MHEN2) 22 2 TF, BICREEY 2 —AE2T7 TV r—2a YOITRTDEY 2 —/WI4 Y R—PLTLE
SV, TOEY 27— ULRARTE LTHEZAE T, ZRENDES 2 —VDRE—DDA VARV ARD
5DT, HEEI 2a—NA T2 MTHTI20hRIZERESSERICKMmINE T, FHlZIX:

config.py:

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

mod.py:

‘import config

config.x = 1

main.py:

import config
import mod

print(config.x)

BB, FACHELS, T2 05221, UL TFTHEAL URE—V2RETEZZLOEBRTD
HhHET,

2.25 E2a2—I)T import ZFESED  RANFZ 074 Ry FATTH?
—f&HIIC from modulename import * Zffio TIIWIIEH A, ZDXIITT S LA ¥ R—XDAFTZEMIIIHSR
S, linter WRERDOAHIZHER T2 e LD X7,

EI2a—NET 7 ANDRIHETA VR—PFLTLEEY, ZHIZE>Ta— FERELT2MDEY 2 — LA
/e, BV 2a— BB Ra—TICEEZNINE I NICEKDLRLS LD ET, fTIT—2DA VY R—b T 3L, E
Ta—DAYKR—TFDBMEEIRNPEZGIZHRD 3D, TITEBDA Y R— MNIT 2 L EHEOEBED I LE
AET,

RDFIETEY 2 —N%4 Y R=-bFT20H5, ROEBEICRD X7
1. BHES £ 75 VEY 2 —)L - ff] sys. os. argparse. re

2. Y —FX=F7 4 DF747F5YEY2—)L (Python D site-packages 74 L 27 bV ICH 2D D) -
dateutil, requests. PIL.Image. 7R&

3. HEi CHRELEEY 2 —

16 28 7OJ3227 FAQ
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BRSBOMEEZE TS0, A VR— PF2BEBL 7 7R B TR0 EREdH D 3, Gordon
McMillan 1 X#UX:

TEERZIRIIM AT DEY 2 — D "import <module>" TEAD A ¥ R— F Zffio TOWAUTKRLRTT, =D
HOEY 2 —ADBRAIDEY 2 =N b4 2R L & 5 & LT (from module import name”), & ®A
YRRy TN H B EBRHTY, BRHIDEY 2 — VA DOHDEY 2 — %4 VK- F2DIC
LT BHIDEY 2 — L OHEIDHMATHEIC R > TOWRWAR LT,

ZDRMTIE, ZOHDEY 2 — A —20BMOT TOAFLNTVWERHIE, FOA ¥ AR— MIFHFICEED
FIcBEET, 4 v E— MBI X, BPOEY 2 — VPt 5T LTWT, Z2HDEY 2 —ItH
DDA VR—+r2TEET,

Ty P 7 = LMMREDES 2 —ADBHBZLZE A VE—F 2y L ARLDOINCEDT Z I RETT, =
DEFE. 77 ANDHEHETIEITRTDES 2—AEAL VR— 1+ FTEILIZTERVILS LAEEA, ZOBE
F. WET2379y 74— A WEDELZI—FTELWEY 2 — L2 VR— T B3I 2EILRERWTT,

RSB OME LR BT 720 T 2 — L O 22 2R ZES Lz D Lcwnwk b, BT A ¥ R— s 2BECE
ROFREYDO—HARRAT—TFIBLTLEEZN, ZOFEEIZLDAL VR DB T T I LHBED LD ITHE
TENBZDLHFL RS TEVE ZICRITARNTY ., H2BMOPTTOAEY 2 —ADBHONL DS, £ VK-
e ZDOBBOPIIBT I 2ZEZTH VT L LI, BB, BV 2—LZRAACREIDEIIEY 2 — LD
LD D 7= DICEMINC I D 2 2325, EHIEHICEY 2 — L2 FHARADDIZEFE HER, HFEEROKED a2
MR THEAET, EYV2—NABRA-—TDOANTER, ZOEY 2 —N1IFEZ 5 sys.modules 2 5F|H
TEATL &9,

22,6 BEATOT I FETT 72 MEDPEBEINZDTIH?

ZOEDNTWREILHLE TR T I ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

HDHTZ DR ENOH LR, mydict IZIZ—2DEENDHD £5, “FIHICE, foo() BFETESND L EIZ
mydict ICIEHIDP S —DDELEZ T TIXH > TWVWH DT, mydict ITE_DDHEERINHD £7,

OO LICE T, 774V FDEIZHT2HLWA TS 27 bAELNZ DI PRLIBETT, EiZZ
SN FHA, T 74N MEZ, BB ERSINE Z2IC—ELRFEREINE T, ZOfloFEDLSIT. ZDA
7Yz ARSI E ZOROEBOMOHLEBEEROA 7Y 27 M 2SR £ T,

EBEORHIC, B XFH|, X, None ¥, A 32— R TNKEIA T2 V25 b EHINLGEHEBHD £
Yh, HE. VAP, VF3RAVRARVAREDI 2 —RINEF TV 27 MIREDO D & TT,

COMWHEDPS, I2—RITNRATI =27 b7 740 M LTEDRWT 075 IV FFENOLTT, b

22. 07 S 17

il
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DIZ. None %F 7 # L MEIZH, ZD 85 X X None TH BHHI 1T, BIKONETH LY 2 | /BEist/ Z
DEDL B ESITLTLEE W, flZIE, 5ErTIC:

def foo(mydict={}):

Rbhiz:

def foo(mydict=None):
if mydict is Nome:
mydict = {} # create a new dict for local namespace

ZOWHEMNMENR Z b H D T, KEDPD25H 21T BN D 2 & 2iTflibh 2 —RAIVREIEIE. BRI
OCHENZ T AIXREHROEEZF ¥y v 2L, BUORUEIEREALSF v v P2 SERZET L
WO HDTT, ZHUE "memoizing” LI, TD XS ICEEINFT:

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

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

return result

F7 4V MEORDDIZ, HHEEEL /0 — A EBBHEIF T, ZNUIFAORETT,

227 7L a VN5 A—ERF—T— KNS5 XA — R E D SEHMAETICEES LESL
WTIH?

B D T X =&Y R MCEIRE * & xx $BET (specifier) TEDTLZ IV, 25 FHUR, MEGIEE X T
ELT, F—U—FylefEe LTRELONET, AT, hoBZHOH T 2 x & +* 2o TZhLD

Gl EE xS

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

g(x, *args, **kwargs)
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2.2.8 R3|HIRFIBDEWVIETIH?

5% (parameter) FEABERICEN L2 LA TERIN DD L. EFIE (argument) FEEBRIFOH T L =
WHEBIHETEDO Z 2 T3, K5I BB ZITES Z e ok 2 E5IHMDE 2ERLE T, HlE UTFok
S RBBERN H o7z LT

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

pass

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

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

42, 314, somevar ¥ WO HEIFESIKTI,

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

RDESa—FeEFE Ve LET:

>>> x = []

>>> y = x

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

[10]

>>> x

[10]

EH5L Ty NOEZDBEMD x bEBELTLED O2EMICES D LOAEEA,
ZD XD NRFERICR D 2DO0FERBH D 9

1) B id. JicA 7927 V2SR 2-0040ICEBEEFEA.y = x T2 VAIOar—%
EDFERA - ZRE x DBRIT 2O LFACA T 7 bV ESRI 2 LVERK y Z1EDET, 2Fb, &
ZOE—2DF 77t (ZOHEVAN) I TH->T, x &y ODHABENESEL TWEDTT,

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

append () FEOH LDHE, 22— 7N A 70227 FONED [1 5 [10] KEDLD EF, BEMBFELCA TV =
JrEBBLTVEDT, YEL0ARTH> THEREINME [10] K7 7EALET,

ROV xWKXAIa—RINERATZL:

>>> x =5 # ints are immutable

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

(KD<R=212%i<)
22. 07 S

19
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(FIDR=I 5 DfEE)

>>> x

>>> y

COBEZTEDOHED x £ y 3 FEoRLKELTED D VAL, ZHTEEED immutable 25T, x = x + 1
BEBD 5 DEZZEL TVWLDTEDY FEA; RODITH LA T =27+ (BE6) 2FoT x ITRALT
WET (DFD x ABHT ATV 20 FAEDDET), CORADRTEREBIE 2 00TV = b (K
D6 L 5)ER-TVT, 2200FHIZNLEZELTVET (x 1 EVEPL 6 2SHLTVE TNy X5 25
JULZEETT),

HBHHEA (72 21X y.append(10), y.sort)) A 7Y =27 " 2EE T 32—/ T, HRLIEILEEE (L 21E
y =y + [10], sorted(y)) L WA TP =7 F2ED £3, Python TIEF—Mic (ZF L THEES L 77V D&
TOr—RT), ZOLKIR2D2DEA TOWEFIZEODIREAZET 272DI1C, A7 V2ZETIAY Y
Fid None ZIRLEF, TIDHDLDHRLENPR-oTy OBEBOWIEZZ T 52D T y.sort() &FE VWL
BIAERFICT 2D1E None TL kI 6, HRFOT 0T AFHBICEHER2 =7 -2 Z3FTL & 5,

L LRSS, FUBRENNZ L ICRR 2R VE T 2HBEOMEN—2H D £3: RERAHEETT, Hl2F
+= FYRPEEBELE T, XTINVPEBILEL EEA (a_list += [1, 2, 3] I& a_list.extend([1, 2,
3]) YFIUEKT, 2L T a_list ZZHEL T2, some_tuple += (1, 2, 3) ¥ some_int += 1 {IHF LWL
AT bRIEDET),

L TR

o Ia—RINKRATI b (list, dict, set, F) ZROTWARIGEA, b EZONELEETLH5
FOHEEZMES Z e R, ZhESRLTVWELETOERIEFOEERZ Z I3 TL & 5,

e £32—RTNHATI = b (str, int, tuple, %) 2o TV RBE, ZhESHBLTW3 2 TOEK
WBRICEZZIBLTWATL £ 525, FioTWAELZH LWEICERT 2HEEIZWOTH H L WA T =
FEIRL ET,

2ODEBMBRLA 7Y =27 b 2B RLTWE0E S 20H D UL, is HEFPHAAABE id() X
£73,

2.2.10 HH5|BDHZEEH (BREL) BEDLSICEETEIH?

Hifg e LT, Python TIRFIBEIERAC s THEENE ST, RABA TV =7 bANDBREEL T RDT, B
HLITE MO LB 258 OMICTA V7 REHD FEA L. ZRELZNERKEZD D LA, FOMRE
1327013 DHENRD D $3,

1) FROXTNVERTZICL-T:
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>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

W T —FBER IET T,

2) = AVEREFST, ZAEAL Y RE—T7TRVWOT, #ERXNFEA,
3) Ta—RTAE (4 ¥ FL—RICLHEARER) A7V T ICE 5T
>>> def func2(a):
a[0] = 'new-value' # 'a' references a mutable list
al1] = al1] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func2(args)
>>> args
['new-value', 100]
4) BHEINIZHECET I 2ITL->T:
>>> def func3(args):
args['a'] = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1  # change it in-place
>>> args = {'a': 'old-value', 'b': 99}
>>> func3(args)
>>> args
{'a': 'mew-value', 'b': 100}
B) EIE. 75 AL VAR Y RIAEER RT3 2 212 ko T
>>> class Namespace:
def __init__(self, /, **args):
for key, value in args.items():
setattr(self, key, value)
>>> def func4(args):
args.a = 'new-value' # args s a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace(a='old-value', b=99)
>>> funcé4(args)
(KDR=D12Hi<)
2.2, a7 S5 21
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(FIDR=I 5 DfEE)
>>> vars(args)
{'a': 'mew-value', 'b': 100}

ZDEIREMR I BT AHAIED o FITENTL & D,
—HDFERL, BROEREELRXRTINVERTZ T,
2.2.11 Python TEXRBEHIIEDLSICOKDFETH?

ZODRENRDHYET: AR MEINLRA-TRHS HFiEe, MO LATREA 72 = 7 b &S HETT, flZIE
a*x+b DMEZFHE T2 f(x) B %IRRT linear(a,b) ZERELZWVWELET, FAMEINERa—-T%{#S5 L

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

return result

/o0 MUOHLATREA 7o =27 b 2fEiS b

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EH5D5ETH,

[taxes = linear (0.3, 2)

¥ iU, taxes(10e6) == 0.3 * 10e6 + 2 22 XD RMUH LAEJREAX 7V =227 F BB OLNE T,

PO LATREA 72 = 27 P25 5K, D LELRD, DI2IRa—FRRABRD LW FEMBH D £F, TT
D, MARZM o TIFNLATREA 72 =7 FRIL TR S 2 HAT 22 TE XTI

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

ATV 27 PRV OPDRY vy RIZIRER A b TE X3
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class counter:

value = 0

def set(self, x):

self.value = x

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

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

Z 2T, inc(). dec(). reset) BRILA Y Y ' EHAEHEITIEMDIIIC3ID2FTVET,

2.2.12 Python A 72z MEEDLSICOAE-LFTH?

—fRAIIC, X copy.copy() % copy.deepcopy() ZILTLZE WV, AITHat—TE3 L ERD LA
DB, ZVTWIETEES,

o LHICaY—TE5 47V 2 FbHD EF, FEICIE copy) AV vy KB F3

[newdict = olddict.copy() ]

ST VRAFATA T TarY—T&EF T

{new_l = 1[:] ]

2213 ATV DRV Y RPRBEREDELSICRDIFTEITN?

A—P—ERITADA VARV A x T, dir(x),< BA VRAZXVRABHLZFD I FRATERINZXAY v FR
BHEEEDEAHOT7NLT7 7Ry MEYV X FERLE T,

N
N
L
~
il
B

23




Python Frequently Asked Questions, 'J1J—2X 3.14.0a0

2214 J-RFREDESICATZ I FOEFIZRDOIFTZDTIN?

LT, A7 27 PE3ARBEBELHIZEZ20DT, RO 5 223 TEEHA, AEMICIX, RAZIZWOHHE
WCAHTZRME T2 22 TT, def & class XBRLUTTA., ZOERREEZXa—F VTS, UTOa—KEE
ATAFELXD:

>>> class A:

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

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

BZHL, TO7FRARXBAFTBDHDET, 207 7R ODHENIE SN T, 4B 2B L THRHINE
TH, ZNTHIZ A A DAL VARV AL LTHEXINZDTT, LEL, BWFOHARIHECEICHRBIATY
2P, ZDALVREADEFID a b b BPIRDZ I LI TERVDTT,

LT, a—RIZoTHAED FiizHoTWS | HFEETEDID THA, DREVPOLILNENRa—F
ZEVNTVWADTRVED, HFHEZZEZHPV0HS LARVWEWS Z2IZRBTL & I,

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

KRN0 2D LA U AETT: 208 (7Y =2 1) BIKZZO4RIES 5 C e W TER
WL, ZRREEMETED D LA — ZOWHBALIEZN TV 3254 2 HE—D A kL, TATORA
(HHIZER) IS 2O (A 7Y =2 b) BALIFZR TV 2 2% 22T,

"""" ZLT, ZOHBRILOEZFTTHISN T WD, 2 AHTDEDr 72D LTHE,LZRWTLE
AR

2.2.15 AR ERFIRIBEEBRINZDOTTH?

&> <l Python TREETTREIDEXA, Ty T aYEEZTLEIW:

>>> "a" in "b“, ngn

(False, 'a')

A =FHEEFTRZL, ROTEEF 20T, EORBROKXEFAL X5 ICFHlix £ 3

[(nau in "b”), ||a||

ZOTEHD FEA:
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[Ilall iIl ("b”, Ilall)

MO EIFRERT (=, +=2E) bFEL T, TAHBEOHAEFTIEIDHD AL, KAXOEL LEDOTY

i &"C\‘j—o

2216 C o " ZIHEBFLEMEHDEIHD X TH ?

B, HYFT, MUEUTO LS %3

[on_true] if [expression] else [on_false]

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

OB ASNT 2.5 LETOAN—Y a B L TE, @A 2l o722 04 74 F 208 —fRITL

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

L L. TOA4 T4 FLILZETEDD ERA on_true DT —ILEBBTH 2 L ZICHE->-HERE2 5222

ERHHET, TIHASH, WOTH ... if ... else ... EXZ2F =I5 DBRWTT,

2.2.17 Python THRLE#EWDI >S4 F+—2ELLIFTEETH?

WV, 250V B DIV TW, lambda OHIZ lambda 284 A b ENTWE §, Ulf Bartelt iI2Xk233d0%4 L

TLYILERD 320072 RTL I 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 Fibomacct numbers
print (list (map(lambda x,f=lambda x,f:(f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£), range(10))))

# Mandelbrot set

print ((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+'\n'+y,map(lambda y,
Tu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,Sx=8x,F=lambda xc,yc,x,y,k,f=lambda xc,yc,x,y,k,f:(k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*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(Iuty* (Io-Iu) /Sy) ,range(Sy

(KD<R=212%i<)

22. 37
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(FIDR=I 5 DfEE)
) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / [______ columns on screen

# / / L mazimum of "iterations"
# / b range on Y aris

# b range on T axwis

FWnFikEalznta !

2.2.18 BHOZIKU X MCHBZXSy>a (/) RTEEKRLETH?

NIRX=RBEBORGBUCH B AT v > 2id, ZRXDANCDH 2RTIFIMNEEHTHMTHE 2R LET, i
BEHEHLTIRIE. SATHZ AR WVRG TS, MERHGTEEZTMT 2 B8O LigB T, F#yl
B3 2 DAEIZFICEDSWTRG BT M o v 3, BlZIE. divmod ) IMEHATIBERZIMNITE T, £
DFEFaXYMIXRDESITHRDFET:

>>> 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.

OBV A MDOREBICAT vy ald, ZO2O0DFRSIBAMA L bMNEBEHFIBTHR L E2ERLET, L
72T, divmod() ZF—7V — 5|z f-oTREOHT I -k ET

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

TypeError: divmod() takes no keyword arguments

2.3 HeXFF
2.3.1 HREBPNEREEETBICRES LIESLWWTID ?

JNERZHET 2123, JNERTOEDEHIC 0 & 70" (MFELIIRT) Z2MATLEE WV, LERiF &
B e IVERT O 7107 (HERTD78”) Z2RAT 21T 254 o TS

>>> a = 0010
>>> a
8
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FNERD BT, 2 H/NERTOMEDEEIC 0 & "x” (NLFEREKLT) ZMATLEEI WV, /5
I FTHORLFTHIRETEET, 7z 21, Python £ ¥ &7V X T:

>>> a Oxab

>>> a
165
>>> b

0XB2
>>> b
178

2.3.2 ¥ -22 // 10 i3 -3 BBETDOTITH?

i% 3P EALAETHoTUELVWI L RESVTVET, ZRUMATU RO b Lz T3 L:

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

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

i % jiE JPAORRCIFERICRZLACHVERA, ] DIERS, 72 ZAFVET, ZOEELINTOD
BE. 1% & >= 0 2 RZAPERTT, R 10 FEZ2IEL TV AR 2D 200 REBRTIZMAIRFTL & 5 2%
-190 % 12 == 2 2R ZOMMEMTT, -190 % 12 == -10 XA E LRI TT,

2.3.3 ¥'5 9IS SyntaxError ZE S FTICBHU T IILOEMZESNETH ?

SDOIDHET int V7 INDREEZHEZS S 2358, ¥V L RN 272 241, SyntaxError 72D ¥£73:

>>> 1._ _class__
File "<stdin>", line 1

1.__class__

SyntaxError: invalid decimal literal

fRIREIZ. VT IALEEUF FE ZR—ZARIHFIMTHIT B Z 8T,

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

<class 'int'>

2.3. BeXF3) 27
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2.3.4 XFHEHICERTBICIFES LIES5VWWTTH?

For integers, use the built-in int () type constructor, e.g. int('144') == 144. Similarly, float () converts
to a floating-point number, e.g. float('144') == 144.0.

77 40 T ZOB 38 TERE LTINS 2 DT, int('0144') == 144 (IG7 L F 357 int (' 0x144")
¥ ValueError %i#H L ¥£9, int(string, base) 134 7> a Y OE G |E%E L o TEBITOELIZ L £9,
DFD int( '0x144', 16) == 324 TT, HED 0 IHEINHE. ZOEIE Python DIEHEIZ X - THR
ENFEF, LD 00 BeERT, 0x RHT/RERERLET,

NN ERNCEIL T 27500 D722 eval ) BELRNVTL XV, eval ) XFREVWTT L, X2V 74 L
DIVRAZ B ET, RKDOLNRVEIWERERD X 5% Python ORZEZ S T2 AP0 a0dHhEHA, fi
2R, BRIZDR—LT 4 L7 M) EEET S __import__('os').system("rm -rf $HOME") ZEZ S5 T3
AV B b HINER A

eval() IZH % Python DR LTINS 2RENDH D £5, ZooflziX, eval('09") I I -2z L
%73, Python i3 (0" AD) Ti#E%: 0 THOTIERLRVWA LT,

2.3.5 MENXFIICEBRTBICIIES LIEEBLWTTH?

BIZIE, 144 WO R 1144 LW LFINIEHL 720k S, MARAABIDa Y R M5 7 & str() 2o TK
728V, TNERR GERNC L7z AR, MHAAABEED hex() % oct () 2o TL7ZE WV, FDIAATE T 4 —
~v MERXERMES 72 5. f-strings ¥ formatstrings DHiZ S LT 7ZE WV, FlZIE, "{:04d}". format (144)
1% '0144 122, "{:.3f}".format(1.0/3.0) X '0.333"' TR D E T,

2.3.6 XFHNEZA 2 TL—RCEETBICIFES LIEESVWWTEH?

XFHNEA I 2 =R TNIRDT, ZRUITELEA, FREDHGE. AL TRWERIOE D & BHHIIHT L WSF
KT ARETT, LA2L, Unicode 7—X %4 ¥ L —RARXEBETE24 7Y 227 MBRBER S, array
EY2—LD io.Stringl0 A7V =7 FEHL TLZE W

>>> import io

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

>>> sio.seek(7)

7

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

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

(KDR=D12HiL)
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(FIDR=I 5 DfEE)
>>> import array
>>> a = array.array('w', s)
>>> print(a)
array('w', 'Hello, world')
>>> af0] = 'y
>>> print(a)
array('w', 'yello, world')
>>> a.tounicode ()

'yello, world'

2.3.7 BEOXY Y FEERDICXFINEESICIZES LB WVLWWTTH ?

BeiaZeT 2 =9 2hHY %7,

o —HVVLDIE, XTHIEBBISHICSELHEEZ/S LT, ZDT 7=y 7D —HFOHMFIE, XTI
B DA R CBED RN L TT, ZOHER case iEZZI 21—+ 35700 —FKD77=v 7
THHDh T

def a():

pass

def b():

pass

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

dispatch[get_input(0]1() # Note trailing parens to call function

o HAAABEED getattr() &S5 ik

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

7B, getattr O Q7 TR, FIRA VARV A, BV a—RYE, PART T =27 MBI ET,

ZHIEHES £ 75 Y THME A HELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

(KDR=212%i<)
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(FIDR=I 5 DfEE)

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

£0O

o locals() %ffio TR ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

2.3.8 XFFHh 5EKIHEDOHITERDERL Perl @ chomp() ICHYT3HDIEHDFITH?

S.rstrip("\r\n") Zffio TXFF 8 DA SMDZEAXFEID IR 2 82 TRTOITREL S 2D FR<
TEDTEFT, XFH S EBITER L., BIMZZTHEDH DL E. ZOTXNTOZETHLHD BRrN KT

>>> lines = ("line 1 \r\n"
n\r\nn
n \r\nn )

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

'line 1

CAUIBTHNIC — 1T O T ¥ R P 2HALVIFICOABDONE DT, S.rstrip) 2 ZOHETHES &5 %
CVEET,

2.3.9 scanf() % sscanf() EEIFELZRHDIFHDEITH?

ZDEOBBDIEIDHY FEA,

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words
using the split () method of string objects and then convert decimal strings to numeric values using int ()

or float (). split() supports an optional ”sep” parameter which is useful if the line uses something other

than whitespace as a separator.

o LM AN E L7206, C D sscanf XD D ERKBROSFHEATT L. ZOMHICFENTOVE T,
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2.3.10 ’'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZR L TR W,

2.3.11 raw string ZHFHEDNY I XSy 2 TRIBZILIETEXEIHN?

FEEDAN Y 7 AT v > 2 THH B raw string ZXFHD I +— 22X r—F L%

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

SyntaxError: unterminated string literal (detected at line 1)

CHZEWL DO OERA D D £F, OEDIFBEHEXFINE “EHEANY VAT v 225 2L TY:

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

bI0EDIFE. TRT—TENANY IR T v a2 FO@EE D TFY %, raw string I#EE L E 3

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

Windows Tid. os.path.join() Zfo TNy 725y a2 BMTE2I b TEET:

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

HEEEE LT, Ny 7 AT7 vy ald raw string #IFD 7 +— & TR —7 1 LE TP, raw string O % fi#
T BB R T —TBE L EHA, DFED, N7 RXF v ¥ ald raw string HEOHFICHEK -7z F FI12k D FT:

>>> r'backslash\'preserved'

"backslash\\'preserved"

BRU 77 L YR OEFEDBSHRLTLIEXN,
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2.4 1%8E
24.1 FOJSLDBTEET, £S5LESESARDETN?

ZAUE, —RANCHEE L WEET T, 3. BIEDIICEZ TBVW TR LWI 2 Z ZIZE T E T
o MEREDMEMIX Python EEIC X > TEDLD 3, 2D FAQ Tlx CPython WTERETHTET,

o WABENIARL—T 4 VI TRT AL TEDD ZE T, K, I/O <V F ALy FIZB LTI
H#T9,

o HWIZ, I— FORMILEWKD 2 BIIC 7R T LDKy P ARy bERDIFZNETT (profile Y 2 —
AEZBIRLTLEEIWV),

o NYFIX—FRZV T F2HL LT, WEEFOMREZRZRIBREDIELEFT (timeit €Y 2 — L2 ZH
LT EEW),

o W NREICRENS Y Z Ly > 3 L OMEEREATRNIC, (22 b 7R FPZOMORET) a—
FAALy D% FIF3 2 L R HIRL T,

I1XE - Td., Python a— FEERILT 2HEE XA T, 22Tk, mERMEEOL LY D &
CETORVED D it —WNLHHERLET:

o I— FHZHIDWERELORIEZIZSEZ 58T 5 LD, 7TV Xazmdill ($@3E#E L7 L3y
RLICEE) T2I1E508, REBHB2ZELILBDHD X7,

o JEYIR T — ZREEEE o T L 72 & W, bltin-types % collections ZFNT L FE W,

o MD%T2-DDOEARERNEES A TI5VICHZRL, B THEALLZRAREIDDZE 5D 25
(MEFNZEEFERAFEEAD) BZHLHENTT, ZADHAAALRRLD 2BOIGRMD X512 C TErML
bDRHLRBEBEIHTY, L ZIE, V=TT &7 list.sort() HAIRABX Y v KD sorted() B
Brefio T ZE W (. PREEICEERZAIE. sortinghowto ZZH L TLZE W),

o R FEREIDICLABBT, 41 X7 XROEREZHEPLT I EIARDET, ZOEMD ZH, sk
FKOBIDERNICRL L, 07T APEL Ko TLEVE T, @AM, FrclirVWBEEP XY v F
DIETHEND B D (ZAUIFHAIIL SDELELET) B IRETT,

pure Python I TZ 2RFUCE L7245, BIEDHDY -5 h 5, flxiX, Cython (. Python 22—
FODLTPIER LR E CRicay 4L, ZMOT5 vy b7+ —LTHZEF, Cython i&. 3> 84
N (EEROET 27— ay) AL, 2—- FOREKIEICES LES, C Fur 7V JICHEND S 7%
5. H% T write a C extension module Z & $ TX ¥,

2E

N7 =< VA tips DE > TW3B wiki DR—,
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2.4.2 ZLOXFINERETRDICROMRNLFEIATITH ?
str BLU bytes #7227 MEIA 12— X TABOT, ZLOXFIIOMEFRHEZLIH LA TV =22 b
ZUERRCL . BPREDPENT T, —RINC, SEOFTRHO a2 MESFHIoRS O ZFIHAIL 5,

ZD str A7 =27 E2REBET2DITBTIDDA T 442, TRTEZYRMNIEEL THSHHREIC
str.join() ZMUH T TT:

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

result = ''.join(chunks)

(fDE| & 7RI A 7 4 F L&, io.StringI0 2S5 Z & TF)

Z<Dbytes A7V 7 FRBRETL2DICBTTHDA 7 4 4 Lld. bytearray 773 =7 A VL — R
& (+= HET) THRT 22T

result = bytearray()
for b in my_bytes_objects:
result += b

2.5 =4 YR (ZFIL/UZE)
251 7). VRAMEDEBIFLEDLSICTRIDTIH?

Blay 2727 4% tuple(seq) FINTOI—F7 YR (EBIZIE, $RXRTOA7F70) 2FACEE, FCIEFO
RIMTZEHR L £5,

il Z i3, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') & ("a', 'b', 'c") 25X T, 51H»
RTINS, a—RESTIEIBDA T2 V2D DERTDT, H24 77227 MBI X Ik o T
WAPREEP R TRVDR S, tuple) ZERDOMBFHTT,

Blar2 77 K% list(seq) EINTDOY—F U RABHEW0VEA T 7 7VERUER, RAUIEFOY X MIEHL
T3, BFIZIE list((1, 2, 3)) X [1, 2, 3] #5 %, list('abc') & ['a', 'b', '¢'] 252 %7, 5l
BV ANES, seql:] LRBRICaY—21ED 3,
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25.2 BEORZFIIETIH?

Python > —7 Y RAZEOHE ADETA VT I7AEINET, EOHTIE, 0 BRUIDOA > F 7 A, 18 2%H
DA TR, LUTBEMETT, BDA VF 27 AT, -1 BBRIZEDA VT 7R, -2 ks 2FHOAL V72
A, UTHFBETT, seql-n] & seqllen(seq)-n] HE L EZTL W,

HDA VT RA%MS AR enHY 53, HIZIE S[:-1]1 BXFIOHRBEUNAD TR TOXFE2RT D
T, XFHNDOREDEATZE D BRL & 2R TT

253 OV RAZHFIRICATL—FTBICIFES LIEESVWWTTH?

HHAIA AR reversed() Z{fio TL X W,

for x in reversed(sequence):

# do something with x ...

ZHFTEDY —r Y RAEWLEDTERL, HlEOH L VWav—%2E-oTA 7L — b XEFET,

254 VZAFHSER/RZWMOFRSICIFESLETH?

Python Cookbook DEWVEIMICEZ  DFHENH 2 DTSR LTL X W
https://code.activestate.com /recipes/52560/

YR+ EWOERZTEDRVWORS, V= LEETY A NOROPOBREETTERNR. XD XS ICEHZHIERL
TLEENw:

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]

YR FDITRTOEESEEDF—L LTHR S (DF D, TRXTOEED hashable) 25, BESHL ZDIES D
HNTF

[mylist = list(set(mylist))

VA MEESICERT 2 L ZICERIIWRDRIANZDT, 2% ) 2 MZERBIEWHVVDOTT,
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255 VRO SERDT AT LZWMORSHE

BEERZE L FERRIC, HIBRS 2  CTHRIICHERIT O b —2DFIE TS, TT, RN /IEERNZKIETR
A RABHT B EL CTHBETY, 25561320V —> 3 > TF,

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

VR MNEERELHBZS S RDEHETT,

2.5.6 Python TEHFIZEBICIFESLETH?

VXMoo T XV

[["this", 1, "iS”, nann, ||array||] ]

U 2 b ORMEFEEIX C % Pascal DEFIE[E T TT, KEREWIE, Python DV R MIZLOERZHDA T
V7 MEEDDHI LTI,

array BY 2 — VIZHEE I NBIZHRICRIAT AN EEZ72DDAY v FRAHD T, VAMEDBA
VT ADENTT, 72, NumPy RZOMDY— Fo8—F 4 —HRIRT D, k& RFHEE & OEAIM G K H3
ERINTOVET,

Lisp AXRD#E#AE Y A b 2B 2 D12, X FNV%[o5T cons cells T2l — b TEET:

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

Sa—RITNRBRBEPDDZRE, RIAVTWEBRLVAMNEMHEVWEL £ 5, Lisp D car H=2dDN
lisp_list[0] T. cdr XH7/2 2% b DA lisp_list[1] TT, AYIHEL LHERETE 3 2 ELAMT I
LEWTLEZW, 20TV, 24U Python DY R 2S5 X h BIEEITENTTH 5,

25.7 ZRITDIV A 2EBICIBRES LETH?

DI L TEIICOFNEEAS L LT LE I AHBTLED:

[>>> A = [[Nonel * 2] * 3 ]

CNEFRL SICBHER S ZIICRAET:

>>> A
[[None, None], [None, None], [None, None]]
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L UEZRAT 2 &, ZDEPEBOGFMCEHATLEVET:

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

ZHE, x oV A NOEEPR A —FESL T, BETEZA TV 27 bPANOSRBREELZ LI ELSTT, 20
x3WPREX2DOFACVAMNDOBRBEED YA NEED T, —0DFNINT 2EFIZ TN TOFNTHNFE T2,
CNDBLATRERTH B EETHRVTL & 9,

BTITHOHEZ, BUIWCEALEREZIDVANEED, 200 0H LA o2V AN TZAZNOEEZERZED TH
{Z¥&TT9:

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

CHIRE2DERBZVAN I D2ELVAMZERLET, VA MAEKRLDHZET:

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

HBWVE, THT 2R L TV AR EZHH T2 2 T2 E9; NumPy &d LSRN TVWET,

258 ATz bDL—T U RICKAY y FPEBZERIBICIFESLETHL?

XYy RPMBEFECH UCHEHRZERET 2 DIZIX, list comprehension (VA NHNERED) BT L H > b fgbk
KT

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

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

RDEZRFEETICAY v FREBEFITT SR04 5, KD for —FT+HITT:

for obj in mylist:
obj .method ()

for obj in mylist:

function(obj)
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2.5.9 BEMBIZTNZDIC a_tuple[i] += [item’] 3N EELETZIDTIH?
i, BEARAEHE X KA HEFZ, w5 HEHEL, Python TORIEF 7V 27 P eAREX T2 bD
BODHHAEDE o TREZDTY,

COHRE RN, AEF TV 27 P ERET R ILOERIC, BERAHEEFAEA SN - ECbEHTE X
T2, flle LT list & += BV Ed,

RDEIICE VWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

BN EH SN EEAEHL2TY: 1A (1) 2834 7Y =227 b a_tuple[0] KA oh, BEROF TV 22
b2 DERINETH, FHEGER 22X TLOE 0 BRIKALEIIE LA EIC, =259 —DPRELET, K
RBIE. RINVOBEMIZIETLIIEZ SNV L5TT,

DS REHEFEDIL, RERAE LW W RDES 4RI 2L TWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

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

RDEHICE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFIMNCIED x o L EEXFETH, boLEIREILIZ, 7 —D2DHo/2 LTHEILIEFEBALEHVWTWS,
EWVWHHETT:

>>> a_tuple[0]

['foo', 'item']

REINDRZEZPEFAND12DI121E, KD 2 HEH->TWARRERHDET, (a) A 7Y =2 MZ __iadd__0O
FERR Y v FOERLEIN TV IHE, HRAA += 23E[TEN 5 L 22N I S, ZDR D EHBMRASLT
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b Ed; (b) YA MTIX __iadd__() X extend) OMUFHL EFHT, VA MZRLET, ZAREHT,
YA PFTIX += 13 list.extend() @ "ML 7B B oD T L

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

[1]

CAUIRE EHT T

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

a_list L TWA T =27 MIFHIH, BEFHINTA T2 PADKA VY XITHE a_list ITRAZH
T3, RALTVWADIE, a_list BEFHIE TR L TWERILA T 227 FADRA ¥ ZEDT, AR
WD LTWRWOTTA, RAWEERITEEZ TVET,

WoT, SDXTNDHFITIE, ROEFELZeHEETTVWET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__dadd__ O EEINL. U R MIFEIR (extend) XN E T, result A% a_tuple[0] BBLCHEL TWVWE AT =
JRMERAIUATY 227 FEBLTOVRELELTYH, XIVEAERDT, ZORBORAZFREIDZI—RD
£9,

2.5.10 MLV —FDRLIZVDTTH, Python T aDIILYEHITEEITH?

Perl @ 2 2 =5 4+ ® Randal Schwartz DEL XN2 DT 27 =v 7iZ. VA MDERR, ZHPNOBEZERZD
[y — M) WEF 2 X MY v 712k >oTY—FLES, Python T, list.sort() XV v FIZ key 5%
o TLZ& W

Isorted = L[:]
Isorted.sort(key=lambda s: int(s[10:15]))
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25.11 UXFZRDIRXFDEICE>TY—FFTBICIFESLETH?

TODAT LR EBREDDETETINLDALATL—RIIL TS, DELREZRPEATLIEI N,

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

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

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

26 ATk

2.6.1 J5RFATTH?

7 7 R4, class XOFETTERINZFHRA T2 7 M TT, VIRATI 27 MIA VARV AF T 2D
FEERT 270D T T L— e LTEDAL 57— 2BNIRFE DT — & (attribute/J@M) L a—F (XY v
F) OWiTZNE L TWE T,

HLlnwr o2k —2D LMD 7R (HiLwr 7 ADRK Y R MENET) KESVWTER b TEE
To ZOFLWVWI FRIE, HEZ ZA»SEEE XYy FEMELET, ZHUCED, A7V 27 bET ALK
THBANTEHTE T, A=V Ry ZANDOEARNZ T 7 4 2243 2 — Y72 Mailbox 7 F A% fE- T,
ZRDPHVAVAREED R — LRy 7 ADFEREW|S MboxMailbox, MaildirMailbox, OutlookMailbox O
XY T I ARENLZDTT,

2.6.2 XYy RrIEmTIH?

AV RiE, A7V 27 b x PEOBET, #% x.name(arguments...) & LTHIHENZDDTT, XYV v
P37 S AEROPTHBL LTERENET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute
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2.6.3 self &I TIH?

self I3 XY v FOBE—FIFICBEECOT LN 4RI T EEH A, meth(self, a, b, c) ¥ LTEHRSINEA
Vo Fld, FOEZBDBLRINSETZSIADA VAR YA x 1T LT x.meth(a, b, ¢) £ LTHOHIAET,
UHEN7=AY v Flid. meth(x, a, b, c) DBMEINEZHDLEZET,

BEXYV Y FOERPHFUHLICBEWT self’ ZBARLBRITNELRSBRVDTIN? BRLTIZE W,

264 HB3FTx VD BRSNS AREDH T VS ADA VRV ATHB D %H
NBICIRESLETH?

Lt A VB isinstance(obj, cls) Zfo T XV, 75 ADX SN %5 2T isinstance(obj,
(classl, class2, ...)) DXICFTIE, H2A TV bMEROBDI FRADF TV 27 VN THEID%
FAXBLNFET L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) @D Kk 53 U,
Python DNV M Y RIDFA T 2 7V THEDDFARNLNE T,

& | isinstance () & abstract base class (MREEIES Z ) H o DIEMRAS F = v 7 LE T, 2D, ¥
Bt (register) SN7z 7 7 ANER /BN ZNZHMA L TWR TS True ZIRLE T, [EDAf VARV R %
TAMTBHER. 77 AD MRO Z2iRNETS:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register (P)

>>> ¢ = CO)

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual

True

# Actual inheritance chain

(<class 'C'>, <class 'P'>, <class 'object'>)

>>> type(c).__mro

# Test for "true inheritance"
>>> Mapping in type(c).__mro

False

40 28 703327 FAQ



Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

BB, Kimorm S AT, isinstance() 21— —FERBD I FRAMEDFINETEIDHD VA, 77
2% BESTHHET 2 EI1C, BURA TV 27 MERIZ XA VIE, BEDIRZEENE S FEALT 275 2D R
VY RBEETIZDDTHoT, ATV DI IRABFARTED I SRAIGLTES L ZT2HDTIED

DEHA, BIZIX, M2ETI2EBR3H-728 L T:

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

b kw7 7o —F1d, search() XYV v FZITRTDI FRITERL T, TN IE T LT

class Mailbox:
def search(self):

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

# code to search a document

obj.search()

2.6.5 ZEELIIfATID?

Zi# (delegation) &3, A7 Y =2 MEAOT 7 =y 7 (THFA YRR =V EBINDS) D—DTT, A7V =
ZbPxBHoT, ZOXY Y RDIBELE—DDREIZFVELEZZVWELEL XD, FILWI IREEKL. &
ZATNRY y FREGEHLIFELEL, OTRTORAY v FE x DIMIET XY v FICERTIH LW 7 2%

(%32

Python 7m 27 < 3fHICTBEHETZ T, HIZIX. UTOZ 7R, 774 VD XS WTIRAENRI ST

RTDODNFERXFIERT 37 7 A% RELF T

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)
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Z 2T UpperOut 7 7 R write() XY v FZERLZBL T, FIBOXFIN % KFIEHL Thr o HlE
Y725 self._outfile.write() XYV v FEIMUHT IS LET, ZOMIRTOXY v NIZEEEL 2
self._outfile A 7Y =7 MIBEINET, ZDFEHEIE __getattr__ () XV vy FERELTRINET, B
OHIEHOFMNE FFEY 7 7 LY R 2BMLTIEZI W,

B, —BRIICERI T v XX OB TT, BEPREENIRIITFGATH SN 2R A, 2075 2
I __setattr__() XY v REERTIZINEND D, ZRUIEMOLOFEENPMLETT, __setattr__ () OFEAMN
BEEIBBIZUTO LS D £

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

720 TW, __setattr__ () I self.__dict__ ZEHEL T, EEHEEZEZ TR o—h L ikEL R
FT2E5 2 LRFERD FRA,

2.6.6 EEVSATERINIAV Y FZ, EDIVSRAZMELIIREI S ZADSHUHTIC
BRESLEIH?

HAIABD super () B Z o T ZE W

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

ZOHITIX, super O WEMHEh7z4 Y AKXV R (self OfE) Z BEIHIKI L. type(self).__mro__ T method
resolution order (MRO XY v FERIE) 25K L. £ LT MRO T Derived DX{TZiEL %7 Base

2.6.7 EEIVSADAFZEZARTVWI—FZEICIRES LEFTH?

HEZ I ZX%2T 4V 7R (alias) KRALTEWTHL, ZOTA Y7 AZMKT 2 0V00d LLERA, 25
FTHEZA V7 ARRATREEEZ DT TEAE T, BRAIC, ZOFRIMHTIHEES 7 A 2HINGES
Zwe E FIZIEHZR Y VY —RIC Lo TEIRLVWE X I ERTT, fH:

class Base:

BaseAlias = Base

class Derived(BaseAlias):
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2.6.8 BNBISRAT—RXVRENLBISIAAY Y RFZEBICIZESLETH?

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

7 — X 2E51203, HEc s JRABEZERL TSV, ZORMEICH LWMEZAAT 2123, RAT 2
27 A% EWIRT 2B H D 5

class C:

count = 0 # number of times C.__init__ called

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

def getcount(self):

return C.count # or return self.count

cZEDDHDR c.__class__ 5D CIRVEIARFERBEHE LD FRITX>TA=—N=F 4 FENHRWVIERD,
c.count % isinstance(c, C) THBITRNTD c IZ¥F5 C.count ZSHL £,

HEE: COXY v FNTIX, self.count = 42 DX I RMRA self HEDEEIZ "count” W I HHETDH L
CTEARRBVA YRZ VY RAZED ST, 77 ADFNZ T —XOFFEMIZIZ. XY vy FRTH 205020005
T, VOB IAERIBELRINIRD FEA:

{C.count = 314

FHIIA Y v ROMEZ 9

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

# No 'self' parameter!

L2l BXY v FOSIREEEZ S - L fffHLAEE. BICEY 2 — L L VERERHS 22T

def getcount():
return C.count

EV 2N BEDIDODY FRAEERT S L1 (HBVIEY T AMMEMEICHESE 2 £ 512) a— KA
MENTWBRE, ZHTRERY TR TEET,
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2.6.9 Python TAYAFSU% (PXVYR) EF—N—O—KT3ICEES LESLNT
FH?

ZOBMDEZIEINRNTDOXY v RIZOWTERADZETTH, TOHEMIZ WL TOMEDRY ST
R

C++ TlE. TOEIICHEITET

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

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

Python Tid, —2DaAY A NI 7 XTT 7 4L b DEIEEME > TIRTDOEHIINIET 2 & 5 1FE»RIFIUIR
DEHA. BlZIX:

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

print ("Argument is", i)

CNTRBICHEME ZE X TEAN, EH L HITEWTT,

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

WHIZT VR —2a 7PN D WEEBEIE. 7 5ADT T4 R— M RERE, 7~ 7 2w Hflirom
BOWVWWHTETERLE T, __spam O L5 REHR (FLHHICZoM L, RBZHLH->TH—D2D7 X —Ra7

D) DFTNTOMAFIE. classname DEHD 7 ¥ X =2 a7 2 FTXTHIFRLZBED 7 7 24 L FHUR,
_classname__spam D & 5 I XF L TEBZ ONET,

The identifier can be used unchanged within the class, but to access it outside the class, the mangled name

must be used:

class A:
def __one(self):
(KDR=212%i<)

44 F2E O3 FAQ



Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

(FIDR=I 5 DfEE)
return 1

def two(self):
return 2 * self.__one()

class B(A):
def three(self):
return 3 * self._A__one()

four = 4 * A()._A__one()

In particular, this does not guarantee privacy since an outside user can still deliberately access the private

attribute; many Python programmers never bother to use private variable names at all.

2E

A0 & R, private name mangling specifications

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

WL ODDRREEDH D £ 9

del I IT LD __del O ZMUHTLIEBEY FVA - ZNEFHEMICA TS 27 VoSBT U MRS T
HDT, AV IBIERICHR o728 B2 __del__ () DPFEFHINE T,

T ZMEBERY ¥ 7 (FOZERZNHROBRERD, BOZNZANFOY X 2oV ) —iky) 280
LA, ZOZBAT Y MARLT 013D $H8A, K4, Python 32D X523 A 7 vt 32703 ) X
LZFEITLETH, T RMENOBRDPIRL B o TR IDAR—T AL 7 XPETEINDE LTV &2
DR LABRWDT, __del__O XYy FEPHERTHTE WA IV THEHEN b LILE
Bho THIMEZBHLELS T2 ZXMETT, SHITENI LI, AT7Y=227 1D __del__(O XYy N
DEITSNBIAFIIMEE T, ge.collect O 2L TIERZHHIT 2 Z e B TEETH, A7 =27 P2IRL
THEINS MRV E S BALITHRN IG5 BDET .

RSB aL 7 Z08H 2230V Z,. 7722 M2 close() XYV y FEHRINICERL. VKb 0D T
HIEPHEZ X5 XT23DIEVNWI TS, close() XAV F2FS52, 747227 v 2SHLTWEEN
FPHROBRITES, __del ) PEEMUIHIZOWTLZE W - __del__ () & close() ZFFUHEITL XS L,

close() BROHRILATY =27 M L THEEEIHENTH VW Z EBFIHEXINTWSETL & I,

TRIRS R Z T 2 D TR, weakref €Y 2 — A %2flioT, ZRAV Y PP T ILBRATI =7 F2R
FTIETE, FIRIEY Y —MEE, Bl (BERS ) BB Ef S NETT,

BRI, __del__(O XYy F3INZREZERIGE. BEDX vt —I0 sys.stderr ITHZIENF T,
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2.6.12 EX5NTVFRADIRNTDA VARV ADI AR ZRBRICIFES LETH?

Python 1327 7 X (RN ML VB OFRTDA VARV RAZ T EDFERA, VIADAVAN TV RIZENE
NOA VAR ZANDFBWDV A RELEE L TIRTDAL VARV AEEHELNET,

2.6.13 B id) DBRIE—BTHVELIICRZZDTIH?

FAAABD idO W, A7V =27 bPEFEL TV EHIE—ER ZEPRIEX N TV A BHELR L £3, CPython
T, ZHUIA TV 27 bDXEV 7 RLRABRDT, A7V =227 bBXTY2HHIREI MK, RITH L AR
ENA T 27 MIXEVORUEHMIIXEYHEBEZHARIATVS 2D, LIELISEZES, ZOHELEX
DHICRLEL &£ 5

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

2 ODE UEZEFD id 1X id() OFEITOFNIHMELNTIT S I FHIRIN B ZBHMA T2 7 Nk dbDT
Fo id ZRARNTZNA T2 7 bR ERLEE TR EHFIAEL WSS, ATV 27 bADRHIOBIREES TL 7
W

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

2.6.14 LD is BEEFTOR—METI MHENTTH?

is HETREA 727 FOR—MHE2T7 A MLET, 7AF a is bk id(a) == id(b) X FIFETI,

Fl—M7 2 FOERBEBELFFEEZ. A7 27 VEBEICENEHEFE—THD, a is a lTFIT True ZIRT W
528 TT, A—M7A M@, FMEFTA XD DERETT, £z, FEfMitE7 A b xERD, A—H7X b
IZEBME True F721% “False” 28T Z 2 BREEXNTVWE T,

7Rl A7 R P 2EMMET A PORHETEL2DE, A 7Y 27 FOR—MEMRIES N TN EHE DH T
T —fRINT, FA—MEMIRIEES N2 RMUL 3 2H D £

D MRAFFHLOWELEIZED ET2, A 7227 FIDIXEZXEV A, new = old fRADIR, new is old PRIE
INFET,

2) AT VSRERNTZ2a T FICATI P EANTH, 79227 FIDBEDLY EFH AL, s[0] =
x VX MADH, s[0] is x DMRIEINE T,
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) ATz MBI, FREFDF T 27 bDA VARV RAF L DFEIEETE L B2 EK
L%73, a = None ¥ b = None fXADHE. a is b MR ENF T, None B Y FIL b DT,

Z L DMK TIX, F—HT7 2 MIBEHTHRL, EMET X N2BEDOLET, Filc, Y7L b ThHhi e
PR XN TR int R str BEDEREZF = v 75 23DICFE—HT X F2HHRWTL I,

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

>>> a is ¢

False

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

>>> c = b + 'thon'

>>> a is ¢

False

FIBRIC, T2 — &R TARayFFOHFLWVA VAR Y RZFE—TEHH TLA:

>>> a

1
1

>>> a is b

>>> b

False

S 4 750 0a— RiZid. F—87 XA M2ELLFES 20— RNE X —BH D %75
1) PEP 8 TH#tIRxh 2 X512, F—MF R I None DF = v ZDBEWHETT, 23— FOHFTELERIZED
LoD ET L, false LFHMEXNZ2EBEERL S 20472 27 b DEEZETE T,

2) None AL ANETD 2HE. AIhgIBemBiciZayPnh £3, 20 L5 RRHTE, fho
FITV 2 P eRBIENE MBI EINSZS VI DEEF TV b EENE T, flZIE. i
dict.pop() DEIIHIRZFES XAV v FEFEET L HETT:

_sentinel = object()

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

return default

3) arvrFORETIX. FMETA I ERI—METANTHBLEZVEWITRWEEXD D 5, 2l
float('NaN') O XS LREPTEHB L EMTHRVWA T 27 Mk oTa— FRELT 30D T,
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Bl Z X, Z4UE collections.abc.Sequence.__contains__(): DFEETT:

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

return False

26.15 E5FNEHTISRBEA I a—FTINBA VARV RIIBRE N T— 2 ZHIET
TERIN?

A3 2—RINEY T 52T 35E, __init__ () TWERL __new__ O XV vy FE#ALF T, AI&EIEA

VARV ADPERENT: B WEHIK D, A 2R ITNANBA VARV ADT — R EEZDIZETEE T,

INBEDAI2a—RITNTFRITNT, B ITRALRRLZI 72 F ¥ 2Rb%7:

from datetime import date

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

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

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

return super().__new__(cls, value)

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

return super().__new__(cls, s)

T2 IDEIHRIET:

>>> First0fMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)
>>> NamedInt('ten')
10
>>> NamedInt (20)
20
>>> TitleStr('Blog: Why Python Rocks')
(KDR=D12Hi<)
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(FIDR=I 5 DfEE)

{'blog—why-python—rocks'

2.6.16 XYY REDHELZXvy v aT3ICIE ESLIESVLVWTTH?

AV RF¥xr v aDFRERIZ2DOHD, functools.cached_property() ¥ functools.lru_cache() T
To WIFFA VARV ALAL, BEHEBY ALV THRERERIFELE T,

cached_property 7 70 —F %, SIEEROBRVWXY v FTOABEET, IS Y RAX TV ANDBIREIED
FHA, FryvPadhieXVy FOMRIZ, A VARV APEETWBEZIHREINE T,

FlEIE. A VAR VABEDNRL BoT5GE. FrvdadhX Yy FORRPTSRMBREINE I TT,
REB A VARV ADEED & WOONTXY v FOMRBEATLEI ZLTY, ZROIEBBERZ RS
BOHHD L5,

Iru_cache 7 70 —F1&, hashable 7258 =FF> XV v F Tl % FF, weak references ZE 372D DRHILEEH
DIRVRD, £ Y RARX Y ZANDBIBEED £5,

least recently used 7LV X4 GRE : LRU ELIfEONZdDEET) OFAIK, FrvvadBfeEIN®
mazsize THIRENZ Z¥ TT, R, Fr v arbMRUINTECHINE DIV 7 ENEET, 1 VAR
VAPEERTD T,

COPIEEET 7=y 7R L%

class Weather:

"Lookup weather information on a government website"

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

# The _station_id is private and tmmutable

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

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

# Result only depends on the station_id

@lru_cache (maxsize=20)
def historic_rainfall(self, date, units='mm'):

"Rainfall on a given date"

# Depends on the station_id, date, and untits.
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LDBITIE, station id BEICEDSRWI L ZEHRE LTWE T, BH#ET A Y AXVAOBUNAETH S
W&, cached_property 7 70 —FIIBHEOEEEMHTER WD, WEELRI KD FT,

station__id DRI ZEDLET Iru__cache 7 70 —F ZREEEX R 2121, 77 AT __eq__() & __hash__() XV v
FEERTILEDRHDET, ZAUTED., Fy vy dfETEEOEREMHTEET:

class Weather:

"Example with a mutable station identifier"

def __init__(self, station_id):

self.station_id = station_id

def change_station(self, station_id):

self.station_id = station_id

def __eq__(self, other):

return self.station_id == other.station_id

def __hash__(self):

return hash(self.station_id)

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

# Depends on the station_id, date, and units.

2.7 ®2a-)

2.7.1 .pyc 771NN 2EBICIFES LETH?

BV 2D TA YR— b & (H LR BEQay M vEnk7 s A Ao THL, VY —R
T7ANDEBRINLE), ary I LEhiza— P AoTWS .pyc 774 ND, .py 77 ANVDHZT 4
LZ M YDV 77T 47 MY __pycache__ WHEMENET, .pyc 77 ALD7 7 A VX, .py 7 7 A LD%
HICHED. .pyc THD D, FHEEFTIEZ D7 7 4 V% {E- Tz python N4 F VITHRTE L 2 SCFFNTR D £55,
(FHfllZ PEP 3147 2L T2 &0, )

pyc BWESHEVIHD 1 Dld, Y—R 77 AABHZ74 L7 MY OHRORME, 5%bD __pycache__ 7
FALZ P UIMERAVEETT, Zhud, BlAIR. Y T A—TTFR M EFoTWE L ED X 57k, HFRE
DI —HFETEFEO LR RGEEIC, 22 h18F3,

PYTHONDONTWRITEBYTECODE BREZR Ay P XNBWR D, EYV a2 —% A4 ¥KR—F L TWT, Python IZ
__pycache__ ¥ 774 L7 FUERMED, 22XV A NVENTZEY 2 — DB S6E) (MR, 71 R D2
EAR—R, RE) DD 2HEIF. pyc 7 7 AMTEHBIINAES N E T,

5 EAiD A2 ) 7 b % Python TEITT 2DIEA VR — b LI3AKRINT, .pyc E$ERINEEA, 12 I
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MDEY 22— foo.py DAIDEY 2 —)b xyz.py &4 Y KR—FLTWBEYE, (¥zra~<v> Fe LT python
foo.py EFIBIAAT) foo #FEITT B L. xyz IFA Y R—PZNBDT xyz O .pyc IMEHRENEFTD foo.py

134 Y R—= b ENTDITTIERVDT foo D .pyc IMELNEE A,

foo @ .pyc 77 ANVENEKT S - DF D, A VKR—=FSNTOVRVEY 2—1D .pyc 7 7 A VE/ERT S -

BN H 555, py_compile EY 2 —/L ¥ compileall EY 2 — N EHXIEAIRETT,

py_compile €Y a — VEFEHTHEEDEY 2 — L2 AV XA ILTEET, HHDO—2F TOEY2—1D

compile() B EA VX507 4 TICE[TTHZLTT:

>>> import py_compile

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

CDEIWHEITT DL, foo.py LRIUHATD __pycache__ %774 L 27 VT .pyc EEHINE T (WA

77 ANDNBIX, * T a2 E cfile TLEHEZXTEZ2IHTEET),

compileall Y 2 — L E X IXHINC—2OREBDT 4+ L7 MIVDITXRTDT7 7 A LAV A NVTEFT,
Yz Fary T h 5 compileall.py ZEEIL T, I AV LEWVWT 74V EBLT 4 L7 MU DARREH

ELTL X

[python -m compileall .

2.7.2 REDED 21— IILABEZMBICIZESLETH?

EV a2 —NEHTD o TERINZZ 0 —NULER  name ZHRRIZILTHHOLHZRETEEI, 20
fl23 ' main_ ' TH2LE, 20707 L FRAZ VTP LTEITEINTVET, f VR—FPINBZ LI

FoTEOLNEZKMDEY 2 —LEaAav Y FIA VA VX =T 2= AP HLT A PRI LTVT, __name__ %
Fzv 7L THrLZDaA—REFEEITLET:
def main():
print ('Running test...')
if __name__ == '__main__"':
main()
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273 HEICAVR—bFLBSIED 2L ZEBICBES LIESVWWTIH?

URDEY 2 —-W23do7 LEL & S

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var ’

bar_var = 2

MR A Y& TV R TOREZETT2Z2 TS
e main 7% foo A4 Y HR—1+F 3
o foo DZED 7O — P EKXN B
o foo A VNRAININFITRIED B
o foo M bar A VAR—1+TF 3
e bar DZED T a— UBERES B
o bar N VXA NENFEFTRIED S
e bar 7% foo A YER—b+F 3 (FTIX foo LWVHHARDEY 2 —NHH 5 DT no-op L4 3)

e A VR—FIXHI=ZXLIE foo DA — N9 5 foo_var Z#HEA T, bar.foo_var = foo.foo_var IZ&X
ELES22LETD,

Z DEIEDERFEIFRM L £9, Python 2% foo ZMR LD o TR T, foo DI B — LR VRV DEEE
FERETTL O,

import foo Z{fioT, Z@— L2 —F®D foo.foo_var 77 AL XS Lzt ZiZd, THERULI LD
EZhEd,

COMREICIE (D d) ZoDMBIKNH D 5,

Guido van Rossum (% from <module> import ... Z&fHHDRNT, TRTOa— FEOFICANS Z
EREIDTVET, Fa—N"VEHE 7 7 ZAZHOIULIZER B P 4 VEBOATITONERETT, Zh
TA YER=FEINZTRTDEY 2 —/UF <module>.<name> ¥ L THI L Zickh 7,

Jim Roskind X ZNZHDEY 2 — NI LT TOIEICED 2 Z 2 2B L TWVWET:
o TIAKR—F (A VER=-PENEEES FRAZHBEL LT v —rUb, B 7 I X)

e import X
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o 7T 4T7aA—F (A YR=-PINTMEICL > THHHL I N E e — L EED),
A VR— FDFWRIGINCEHNS Z 255 Van Rossum (&2 D FEE ZIUIEIFATEAN,. THEFEMNTT,
Matthias Urlichs 1388—I1CHIRA  R— bR ELRZ WIS ICa— F2ERELEBT e 2#ERELTCVWE T,

NS DIRRFIZNZNMLEIELZ B TEEXT,

2.7.4 __import___('x.y.z’) |¥ <module 'x’> ZRLFITH. z 2R3 LHICIFLESLF
THh?

importlib IZ import_module() & WS HEFRBEIMIH 2D T, RODIKZELLEFHTZ2 I E2METLTLE
S\,

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

275 AV E— FSNEEY2—LERELTHSES VK- FLELEA. EsBENEL
ho BETTH?

R —E% LOMED? 5, Python I3EY 2 —ADRRINIA YR—FENLRIZOAEY 2=V 7 7 L L= FHA
AAET, ZILRVE, 7 EADEY 2 — L TTETWT, TREFNDRUCEARES 2 — %L VK—FLT
W3 KO TBT T ATIE, TOEREY 2 — VORI L BETHEDIEIND 28Ik ET, BHEINSE
Y a— VOBEFHAEEHIT 2121E, 25 LTLEE W

import importlib
import modname

importlib.reload(modname)

FE: TOFEIZ 100% BELIFFEAEEA. DD

[from modname import some_objects

DEIIBRXEEGOLEIY 2 - A VR—1PrENEF TV rOFHOANA—Y a v BEVEREITEST, ZOEI 2—
MZT S REBPEENTVEDS, BETAIZIAL VARV RARFLWIZ S RERERFS D27 v 75—
SNFEFFA, T TUROFELIREBOLARINZ T

>>> import importlib

>>> import cls

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

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

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

False
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COMEORER, 7 I7AF T2+ 7 EAME ZHFT 5 I THL2ITARD £

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

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

Guido van Rossum DIEL 2 2 AR ENR A VT Y M2 &3 70 —LBIEH LAY b T, HED
Python B2 A% KWIZHAPT L LET, LESGSTRRZLAEDANZIZDOAREELICAZ XS5k
F9,

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

if (x <= y)

FHRADED L X, x++ [TOADPFITENET, LPLA YT Y MIEoT, ZLOADHDZ EZEZTLEN
¥9, MBEERC TR IRTER. x> yRORX y BT 7 VXAV FENZDEFRELAS . ZDa—F%
LIZHBHRT 228 D3HD £,

Python (XBI/4 T DIEIARNDT, T—F 4 ¥ Z7ZARXAADHF VIR D BBESNE LA, C SHETIRPIEN
DEEHCOWTEEXIRAMESD D FT, BEOR XA A EHoTa— FEHABET2018hEbE, b
DARANTA— REFALED (HEVIEELBECHEONAED) T2 20, MERDRICEZDIEEL B2
T3,

Z Da—74 Y7 AXA VI begin/end DIFICZRZN—(T2HEVET, ZATIETB YT L3RI
THHZREL, 7077 20F@ LB RD 9, —D0MEE—Em (B 21E 20 226 30 17) KND 2D
AT Y, 20 7D Python % 20 70 C XD b E 201 DEEDPTEF T, Z4UZ begin/end DIFEINDS
BOLSLEITEDD FRA - HEENPFERZIERPEHL N T =X ZOHHTT - 25, A 7Y MED
SHESURTED ITRITTL o TV E T,
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3.2 G EMLRINERELFURBRICEZDTIH?

ROEMZEBIL T E W,

3.3 GEFEIERBOABRICARICFERBATTH?

ZI—HF—F I KD LS BFERICEEF T

>>> 1.2 - 1.0
0.19999999999999996

ZLTZhD Python DNZEEEZET, . THEANAZTTEDD T8 A, ZOFEIC Python 121FL ALY
BLTBELF, DLARED TS v b 74— LI & ARG OI N TS L TWET,

CPython 1281} % float AUIFLHEIC C FFED double B NE T, float A 7Y = 7 M DEIXEIEEE (ML
BRI 53 bit) @ 2 #EFEVNMIEE L LTI A, Python 370ty 3 DON— KRy 2 703EELTWS C
SELOEEEMHENET, 0% b, FEVMUSEICEI LT Python 12 C 3% Java D X 5 RZ L O— KNS
FREFL DR EVE T,

Many numbers that can be written easily in decimal notation cannot be expressed exactly in binary floating

point. For example, after:

[>>> x =1.2 ]

x WCRIFSNMEIX 10 #EBD 1.2 O (2 THEWEED) SAMMETH - T, B#ER 1.2 TRHD A, —BH
%Ay a—x—T& FERIHBHIHLHEI:

[1 .0011001100110011001100110011001100110011001100110011 (binary) }

T, [FREIZIERDET S

[1 .1999999999999999555910790149937383830547332763671875 (decimal)

53bit DM KEE X, Python @ float 12 10 #EET 15~16 HTOMEE2 5 X £ 3,

For a fuller explanation, please see the floating-point arithmetic chapter in the Python tutorial.
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3.4 &t Python OXFINIA T a—RTILBEDTITH?

ZHRIFWL O DR ELDH Y £T,

—ORENT = VAT, XFHNDA I 2= TN%6, ERRICHEEZEID Y TSI N TELDT, BHER
AEBIREE SN T, ZEEEINEFLA, TREXTLEY X 2XHT2HEO—D>THHD X7,

D F K. Python OXFFNIKEF UL W 7 EARR RO EZHNEZLTT, 8 LW EEMDMH
WCEZ B FEMPHEN X 512, T "eight” ZMUDAICEZ 3 FEDIENDTY,

3.6 BEXY Y ROEZFPCPHEUHBLICEWT 'self’ ZBARLAITAEGES W
DTIH?

D74 F71E Modula-3 22 HHD ARG K L, ZTHUIMA LB & THHEFLZEFEAET,

¥, B—ANEHETIERL, XYY FRA YRRV RAEWEZR->T0WE e K DR D £9, self.x ®
self.meth() EFEVTHIUX, ZDIFRADEREZBATVRLTH, ZNDBA VARV AEERAY v RTH
5 Z LTS, C++ Tld (FB— 2RI o720, BHHICADINORS) a— I VERES
MNP HEEEDLNRETL XS, - LA L Python IZ3u—h L ZEMESHRVDT, 77 RAEELH
NTHEPDZRLTIERDEEA, C++ R Java DA—T 4 YT RAX Y X —FIZ, 4 VARV AEMHIC m_ HEEHEE
ZOF2bD0HZDT, ZOHRMEIZZNLDEFEICEVWTHHEMATT,

B FEDZ F A5 R Y v FERRNICSIRE IO L L WRHS, Rl E 72 72D £9,
C++ TR MAEZ FRATA—N=F4 RENLEEI FADPLAY v F2ES5 12, HEFZHEORIN
X7 D £¥ Ao, — Python Tld. baseclass.methodname(self, <argument list>) X FEIFET, ZIUIFIT.
__init__(O) XYV v FIEFITT L, IREZ FRADRXY v ¥, HEES 5 RZH IR CHHTDOX Y v FRILRT 5
eIz, BIEZ FZADRXY v R Y50 LTI LZWRHT S EF T,

RIRIZ, A YRR RZERUTH T 5. RADOH X OREZ R T E %3, Python ®w— A VZKIE, BT
(global ZEIRINCE S XN 2 22 L) HPIRAINZEZR (LERINTVET ) TF, BROT, HEKAD
BT 200, a—INVEBANTEBRIA VARV ABBANDRATH S . 4 22TV XMW T 2 FERIHE
TY, ZLTENRBMXE RS2 T2 2750 FHR») RoDTT, C++ TRZOXHZESKITITVWET
2. Python TIXEENRVDT, ZOHETULPRANTERDP 726 ETT, self.var ZHRTIUIS £<
R CEE T, AR, 4 VARV AERE/ES DICDH self.var EEDLRITUERSRVDT, XY v ROH
D self BTV RVWEETADBIRIZ, ZDA VARV ADT 4 L7 PV ) ERRERT 25T R 0—HLERL
LD ET, HOFVHETIUE, a—hNVEBE 4 VAR AEBIEZODER 2 AR1TZERICIFAE L. Python
28BS DHHTZEMZE S P ELRAB L TR LRVDTT,
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3.6 XAPTHRADNTELRVDEBETID?

Python 3.8 DIf§72 5T 3 &I

A VFHET = 2o 2RAREK, ROPFTEBIRALET:

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

EDEHLIE PEP 572 BB LTIV,

3.7 Python XY v RZFESHEEE (list.index() F) B Z F S #aE
(len(list) ¥F) HH2DIELHETITH?

Guido WH K

(a) BOPOFEETIE, BIFIGHERN LD HMICHART VA ST, IR (2 LTHERR 1) 10k
BEEERCAC B W TEWERAS D, 2 2 TR 2 57 E O RE 2 BTN 3 & 5 Rtk
FFENET, x¥(ath) & x¥a + b CESHZ 3AB XL, TRYRAL &ML 7Y = 2 MEAD
EETITSED LS BB L TATL B AW,

(b) len(x) L1135 a— FRFHALE. BEZAMMAOEXE/S TOHOERLHS - L HTEET, ©
NI 2 DDHFEEHSETVWE T, — D3RRI BETHL 2, ZL TN S rDa Y TFTH
5Zr2T3, MLT, xlen() ZHICLAHAE, MEZZORETxMMASrDar7F+THD, ZhhiEdE
Dlen() ZFio T2 7 FAEMHEL TWED, A VX =72 —A%FELTVWE I L EHl> TV EREY
HH FTF, mapping ZFEEL TWRWVWT T Z2H get() ® keys() XY v FEF o T\ b, file TRWA[H
23 write() XV v REFo TV X 5 RIBELIERHT AT £ 3,

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

3.8 join() U RREFILDXY v RTIEBELXFFIDXY v REDIZHE
TEh?
XFHE Python 1.6 20 HAMMDFEHEANC K E GED & F Lz, ZRLENIHEIC string T 2 — LV OBEEE - T

TETWEI L LAFORAEZFOXY v FBRZORICEMEINE L, ZOHLVXY v FOZ AL R
ANSNF LN, —HDT a7 7 RZECSE TV e EDNL DR INT:

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

FRIZZO572D T
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[“1, 2, 4, 8, 16" ]

CDFEWIFIIE o DERDB DD 5,

—oHE, TXCFHN 7L (XFHER) DAY v FEESDEMTESZ ) WS X5 B8bDTT, BRIz 2
BHNERAD, CFHN 75 VR 3 EE SN E RN 2 WD OWEZ T, CFINC RS h -4l
KXYy RRHFENERE, UFIMAERRV X 51T 2N REEIZVTL & 5,

ZOHORMNEEIZ, AT TFAMIERE, BR e XFIER L dIHEEE2 L5, Y= Y RZHLTW
D7) LWVIHDTT, BWaIBHEH, ZITRERVDTT, W OrDOMHDS split() EXFFIDX Y v K
ELTBOWEABEAPICHEHETT, ZhE2R292 DT WVWTL & D

[”1, 2, 4, 8, 16".split(", ") }

CHUILFEINY TIMHT B, BRohee L —& (F1E. 77 40 P TIRHMEBRDO AL FOME) TXY)
LN LTI BEE L VWS HRTT,

join() &, XL —&RXFHNZ, XFHDY—r > 2% A TL— LT ASEROMICHEEZHATSZ LS
WHRLTWADT, XFHDRAY v RTT, ZOXY v FiE, HERERINZHLWI IRE2ED, O—F >
ZDHANE Iz T VLR 5D E T, N MR ANA MEINCHFEBD A Y v EHH D ET,

3.9 FIRAZENS SVERVDTID?

try/except 7 1 v ZIIHISHIEH S A8 T AUIMR ISR RT3, EBRICHIS 21 3 2 D3 EfiT 3, Python
2.0 XDHIOAN—T a > TR ZDA4 T4 4 L2 OB —RIYT L

try:
value = mydict [key]

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

T, HEPIZLALDHBECF—2HoTWH e PHTEZ L ZRDAEREZZRLET, Z5 TR Z
DEIICEZLT:

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

value = mydict[key] = getvalue(key)

Z OFRR R EGE T value = dict.setdefault(key, getvalue(key)) HEX FF2, ZhiX getvalue()
FECCH LS T 2725 SR D £ 5, RER S ZADRTOSEIGFHMiE N2, 5 TT,

3.9. AIARRENSSVEVWDTIN? 59
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3.10 Python [Z switch ¥ case XD G L\DIXBRETIH ?

—RANC, HhEb X7z switch X, RPREDEZ - IXMEDESEZFHOL E, 100a—F7ny 7 E2ZTL
¥ 3, Python 3.10 LIETIE. V7 7 VESLHFIZEZMNOER E. match ... case X THHII~Yy FEHESZ
EHRTEET, IOHVWFEIE—EHD if... elif... elif... else TI,

FEFICR E R DEIR D 03X &, EHZFCH T REBISHIGO T 2B E 2 Fh 3, Iz

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

func = functions[value]
func ()

A7 bOXYy FEPEHTIE, S HICHHMIC getattr () HAAALBEBTRIEDHAIOX Y v 2R
TEX:

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

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

XYy FOHENZ ZORD visit_ DL 5 BRFEHEHFEZFES 2 2B ET, 20 L5 RFEEHEFEL LR VE, [BET
ERVWY —ZANBENSZ 5N &I, ATV 27 FOEEDXY vy REMRUPHTREL XN A[6EH2H D
%9,

C @ switch-case-default D&k 57, 74— N AN —DH 3 switch ZEMT A b TEE I, FA30ICHL
WIS ZIREEDDIRNTL & D,

3.11 OS DAL Y RRE|ICKSTICAI VR TUVARXTALYRZIZa
L—FrTB32CIETEFHVDTIN?
H L BRRZEIC, A YR TY XIE Python DRAX Y 7 7L —LZ2iXP%ed =20 CDAXYy 7 7L —

L% push LE T, FRRIC, HHRDIFLAE I VX LKRYE ZIZ Python IZa—ANw 7322 8HDET, £o
T, BRBAL Yy FEEIZIE C DALy F¥KR— FHRRETT,

B 2. ¥R Z 12, Stackless Python 3 D ¥£3, ZHARFERICHTF AL v ahif v 2—=FVEXT, COR
Xy 7L TWE T,
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3.12 BES LA ZEC LD TELLDTTH?

Python ® 5 4 X XBXEELZ LA TERVDIX, Python OXERNZBHHABROAFICH R M I EKS
ZEMRTERVWASTT, LAL, Python T, ZHUIHANLBEETIED D FEA, MOSFED T L XITHERED
BMEXATVWZDLEY, Python ® 7 A XITHR 5, BKEERT 2 O0HET X 255070 Ofiilg itk
WEZDNDTT,

RAE0ZBEIC Python OF— WA TV 27 F T, B— AN Ra—FHATESTEE T, Mo T, B—HLTEEX
NBBTERL 7 AR EMES A, BEROLHTEEZ ZDENENZ LT TT - L L, (728 0EA
HMTA7Yc7 b EEIZRUCE) B 7Y =7 bR A SN RF 7 ou—h LV EHTT !

3.13 Python [ C X EDMODEED L SICHEMWEICANAIILTEETH?

Cython 1& A 7> a>D7 /77— a Y+ ED Python DEIEM%E CHLRANZEHEL $ 3, Nuitka i& Python %
CH++ a2 — FAEHT 2R EL R Python 2284 5T, E27% Python B2 Y R—+ 352 Z2HMWE LT
WET,

3.14 Python IXEVZEDKSICEETSZDTIH?

Python @ X £ HHOFMIISEE I D £9, Python DREHED C E3 CPython BRI T > v effio T, 7
JRATERVWATO =27 V2L ET, $LPDOX I =X b2 H o THBHEI A 7V eEDE T, ZHEFHAL 70
M7 2) XA EMICETL. 778X TERVWYA ZAERL, BXAFhA TP =7 FEHIBRL £
T, gc BV a— N OBBT, FR=—YaLr>ayiEEFL, 7Ny JHEEEREL. AL 7 XDRTXEEE
HETEET,

772 L. o FEEE (B ZIE Jython % PyPy) IEAMEH (full-blown) RANR—=IaL 7 XD X5 RHD X H =X 4
WK 200 LAEEA, H4%7D Python a— FBBRA Y ¥ FOFEEOIR S TENITKFT 256, ZDiE
WSS A EOREZ S FEZ T TL & 9,

Python @OFZEI2 X > Tk, BUFD (CPython TXi@ %) a— RIZBZHL, 77407 4 X7V TR EHWRT
TTL xS

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

ERE, CPython DZRAV Y P TA NI 7 ZRDAF L% HRIT £ NODFLVWRAZLIZ7 7 A VAL 50
9, UL, EFR GC 258, 2hen 774047V 2 F2EIEA (THE SN 2) $TIAE
7. BEic ko TidRY, MRS ZEL ZedH b 7,

Python OFEEITHK S FTICEIK a— FEHLIKE, 7 7 A VERINCEAT 22, with XE/f->TL I W, Z
NTXEFVEHOZRE— L CBFRZLExF T
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for file in very_long_list_of_files:
with open(file) as f:
c = f.read(1)

3.15 CPython EAEEGEHENAEHR—SOL IS a Y AF—LEFEDHELDT
IHh?

F3. 2T C OFEENRERETIER VO TR—=XTIAVTIEH D A, (D12 Boehm GC 5477 V1EH D
FT, LhL, SAUCIETEY 7D a— RHSEA. BLALD BHBT Ty | 74— MHIB LTV T4
TTEBHD EHA. T, FEALBBINTTH, 522 EBITIEH D 2 A, Python IS+ 212135y
FORETT, )

B GC 1k Python M7 7V 5 —> a VicllARAENZ L 2L RV ET, RXYFE7r YD
Python TEIK R D TlX, BHED malloc() ¥ free() % GC A4 757 USRI N 2D DICE XL THM
BEhHH FHAM, Python #RELT7 7Y — a v Python Db DTV B KEHE#BES> T3
PHLNFETA, BHEDX 51235 Z 2T, CPython i& malloc() & free() PHMUNCHEEXINTWARH XA
BRHDIZHMIEEELNET,

3.16 %t CPython DR TEHICTRTOXEUNBKSNZDITTIEELD
TYH?

Python €Y 2 =D 70— LRAHTZERD» GBI 54 7Y = 7 M. Python O TRIZXEY DEID Y
TERRREIND L3R D FRA, 2L, RSV HZ2 L Z TRV ZET, BRTERVWC 7477 (filzx
X, Purify X5V —AREDPYTIIEDET) KXoTHOYTHLAZWL L2DXEVSEENET, L
2L, Python I3 THRIZAEV RV =27 v 73528 IIEEMNT, £ TCOHE—DOF 7227 PEEL &
S LET,

FEID L TIKRAIZ Python 23RFED & D ZHIFRS % & 5 135#H| L 72w & 13, atexit €Y 2 — %2l THIFRZ 5
5 2 B FEITL TS W,

317 BEE TNV R VWSO T—2BREEINTVSDTIH ?

PR RTINIEZ, ZLOBETETOWETE, —RICEAENCELR S FETHEDLNRLE S, & 73, Pascal ®
LOA—F 2 Co BEK AERIOEEZONE T, BIPEL>THIRVEET 2T —XD/NIBREST, 7
N—TF LTHEINE T, FlZIE, THLVFEZEZ 2 2R 3 008X 7L e L THYNICREET,

—H. VA ME, o e MOFFEOEINGAVS DTS, 2 THLHEOAIZMOA 7Y =27 v 2fb, Thoh—
DO—OHBEINZMEMIHD T, HlZIE os.listdir(".") BHAL VT4 LZ MIRICHZ T 7 4 ILDXF

62 £ 3 E THIVEEE FAQ



Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

FIRBADV R 2R L ET, ZOHNZHEET 2BIE—MIT, 74127 PV I—D2RZ2D5l07 7 A V2 A
THHENEE A

RTINEA I 2a—RTNIRDT, —EBEXIAPEREINZS, ZOLXOBEZEDIHUWVHEHICESHBRI SNETA, V
ZAMEI 2—RTNEDT, VAMDBERIFVWOTHEHTEZ T, 4 I 2a—XINREBREFIIFZEDOF—L L
THEZZDT, VAP CTRBLRZRIAEIRF— LTHEXE T,

3.18 CPython TUX MIEDLSICREINTVLBIDTIH?

CPython ® V X MIEBIZER D DEXDEF|T, Lisp AXA LOHEEY Z +TEH D F¥A, ZDFEE MO
F 7Y 27 bADOBRBOERE LB EEH L TWT, ZORFANDERA ¥ 2B XUEFIRIEY X b OSEFHDHE
ERIRIFEENTVE T,

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

WENEMELBFEAZIND L &, COBROEANIRESHEEINT T, BRBEMOEDIELDAT +—<
A% BT 27012, PLIRSATOVERT, BAINKRE 22 L& ROMEIDIZEFICKE X 2 EHT 2050503
BNE DI, WL SHDEMDEEAEID HTohET,

3.19 CPython THEFI DL SICRESNTLEITH?

CPython OFFEIIRZZIRZZETELI Ny a7 =TI N e LTHEREINATVE T, B REHRT, IZLALDSE
HRT (FRC—BNREETH 2) RO T + =< VY APROVTT L, HEHHMTT,

FEEEZ, BHCREIATVWIZRZNOFXF —ICHIET 52"y ¥ 23— K% hash() VMM YEKTEHE
FTAHZETHEELET, 20Ny >a2a—FEF—/mEXTDY—FNIZXoTRELZENLET, X
¥, 'Python' D vy > aflild -539294296 TH A, Y v M —Di& 5 121 DXF4 'python' D vy > afHid
1142331976 TF, Z£LTID/Ny ¥ 2 a— Fi&, EIREFES N2 NEEYI TOMEZFHRE T 2 7-01lbh %
T, RELTVEF—DOny Y22 TERRZ 2 TUE. —EOKM - Big-O AT O(1) - THF—%M
BTEXHZLITRDET,

3.20 BEHEOF—RBZAMIa2a—XTILTHLLTRABSBVDTIH?

HEDNY Y27 =7 NVOFELEIZ, F—2HOTF57%DI2. F—ErLFREINL Y P2 EHZENET, HL
F—WIa—RINVBFTI 27 Mok, ZOEBEZLN, ZRUTED Ny P aflDED>TLEVE T,
Lol F=F7Y 22 P EEELZZOBMETHN, ERFEDF - LTHEDATW AN T RWDT, ##
FORDLY MY ZWEYLGFNICEPEERA, ZLT, FACATY =227 b 2HES L LTH, Ny ¥ a@dED
TOROPD FRA, HWVEEZERZSI ELTH, 20Ny anNd FURLEONE ATV =7 P DHIZER ST
Lo, ThBEOPD XEA,

3.18. CPython TURX MIEDLSICEETNTLBDTIN? 63
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VANTA VT T ENLHFENLER S, FTHMIV R M2 X I VITEHL TLIZE W, BE tuple (L)

(=N

YZFLEYEILCZYMYVDERTIAZERLET, BFNIEA I2—FTNLRDT, HEOF— LTHEX

£7,

WL ODPDRIT AN SN Do 7R E:

e« 7FLVR (7Y 227 FID) DNy ¥alVR b, ZHE FUEDHFLVWI R M Z2ESTHRO2HK0
DTERHTY, HlZIL:

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

[1, 2] D2MTHD d X 11THOZN L B> TUL % 5 72DIC KeyError fISA X TETL x5, BV
Bz, HEOF -3 == 2foTHEINZIRETH D, is TERVLVEWVS LTI,

e VXAMEXF—P LTS S EICaY—%1E2, VAMNII2—ZXTNLZDOT, BOEENOZBEEELZ L
MTE, a—F2avt—32 & ZZERBL— IS Z0EMEND 2D T, ZHUIBKE T,

e VAMZF— LTS 2250, 2—HFRXENZEEIERVEIIEAS, b LI—PFhEhk
D, BRICVRAIPEEXINTLE oD Lo, BIREZAAZORGEERZAETCTLRERVE T, IR
13, d.keys() DIRTOEIFHEDOF—L LTRSS, HEHEOEELALZMDELTLIVET,

e VAP —HHEDOX - LTEONS, HiAHLEAO~Y—2 21T %, FEIZ, H2ZZ5N5 DI
Py LRV A T 27 PRI TRBRNIETT, VA2V F - LTHZAFT, 2 TeiEHE
DF—r LTEATIL, ZI00EFEAERETOA 7Y 27 MIHAL LERDO~— 7 21T 2 0 EH
HHET - ZLTHU, BEBRA 7Y =7 M ERAL— T 25 S I L X T,

DR INZEET 2 5ENDD ETH, HCEEDOD L TITo T LW, T a—X IV RMER,
_eq_O ¥ _hash__O AV v KOMBEHEDY 524 VARV AZEDHH I EHNTEET, L0, FE (%
7o ld vy ¥ 2 TS HIORER) KB T2 L5 B2 TOI v —F TV 27 bDAy T aflihd, ZDATIzr
tAEEE (2 OMOREIER) D 2 HEE S el 2 2 ZRHEFICL TS W,

class ListWrapper:

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

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

def __hash__(self):

1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):

try:

result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
(RDR=D12Hi L)
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(FIDR=I 5 DfEE)
result = (result % 7777777) + i * 333
return result

BB VAPDRAYAN=DHIINY ¥ 2 LT ERNS DD 2 AfREMER. BifiA — =T 0 —DR[REHEDL &, Ny
T aRtEIREHECIE D 9

EHR. ZDATI 27 I PFHBRZEENIDEDLI2PDL T, ol == 02 (T78DB ol.__eq__(02) is
True) 2 51EWVDTH hash(ol) == hash(02) (F74H% ol.__hash__() == 02.__hash__()) THL TIER
DERA. ZORIRIGHEETERIFIIUL, FHEPZOMO Ny & 2 1D EREEEVERZ LET,

Z D ListWrapper OfITlE. BEZBIT 272D, 747027 PBIFENCH LMD T v FENV R 3
ZEHEINTERD FRA, ZOFRMLHERD o ORI OWTHEEZR 2 HIESRWRD, Zhi L Tid
WIFERA, FLFBERXTLEE N,

3.21 %t list.sort() XY — SNV RA M EBREBZVDTTD?

R =<V ADBME L 22 KNTIE, Y=+ T23DEFICVA DAL —%2/E2 DIXEHRIZLNTT, £2Z
T, list.sort() EA YL —RWRQVA Y- LET, 2OZZEIRVED, ZOBKEY - tahk
VRXME2RLERA, 29F5HZL T, V= rENLA—DHBET, V- FZRTVRVWDHDBELTEZLL
LEIC, Do D EEELTLES LOR DRI D ET,

HLWU X FZ2RLEVWES, RO DICHAAAD sorted() Mo T 23V, 2oL 526/
ATFL—FAREF 7027 b OH LW R M EERL, Y—FLTERLET, HlZIE, HEOF—%2Y—FEh
FIERETA 71— 3 357k

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

3.22 Python TIREDLSICAF—T 1 —AAKREZRELERATSHDT
Ih?

C++ R Java DESREEEET 2 L5, TV 2 —NIINTEA VR —T = — AHHEOREIZ. TV a—1
DAYy FPBHMOFREERLET, /Y2 —7 2 —RADRENa Y A ARICHEHBIN 2 2P, KEhRSn
7' LOREBICRIID e, IR SN TVWE T,

Python 2.6 T, #IRIZEE S 7 R (Abstract Base Class, ABC) VERTE 2 L 5I1C/K % abc Y 2 —LABENMNX
NF L7 RDT isinstance() ¥ issubclass() Zffio T, A Y RAX VAR FAN, % ABC EELTW
BPEIDF vy 7 TEET, collections.abec EY 2 —/L Tl Iterable . Container . MutableMapping
7 DERZ ABC VERSNTVET,
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Python TlX, 4 Y& —7 =z —REHEDZ L DAL, a3V R—% ¥ bAOHEYIRT X MRBICEDESNE T,

EV2a—NDDDEYET A AL — &, HFT A MEREL, T 21D A ¥ & —7 =2 — AP HEI%E
ELTHRIUBET, £ D Python £ 2 —id, filifik THOAT7 A M) 2T 227V S P LTEITTE
F3, HHRATA VXA -T2 —RBFIEY 2 -V E R, A VX =T 2= ROV TREA T 2321 —
Sa v THMIZTAFTE DI ENEWVWTT, doctest ® unittest TV a—Jb, HEIWVWET—F =T 4 DT
AP TVL—LT =T, EV2—1Da— ROETOITICRIFERLT A AL — M EEERTEET,

Python TKEL THEMLR Y TV r—> a VBRI &, A V& —7 o — 2 ARIC, @427 2 H R
SHIBET, EBRICK, A VX =T 2 —RATETAINTERW I 7 00EEDH S DT, £hll ki
D ZFET, HlXIE list.append() XAV v FIFHLVWERZDHL2HEY A PO ITMAET, £ VX —
72— A TIEZ D list.append() DEENEFRICINETOIONE T A M TEFHADN, TAMAAL -1
5 Z OWRER i HLICTED D BN E T,

TAMAA = b2HEL LW THEATIL, BHRICTRAINTEZ2a2—-FREHZLBTIE2ERVTL x5, AKX
ZHEL TV RHFEFEDO—D, 72 MREBIFIE, EFEOa—-FE2RT 2 XD bk, £ITT7RAMAA— PO
PERILRT 2 EIKRDTVET, TOER L. Python &, HREDPOVVIIETH T A b or—R 22 FE»RT
HREVERA,

3.23 %At goto HELVDTIH ?

1970 . A&XERMNEE LTz, BAFER X goto 1X, BT 2D FELT2OREL WS ENR” A7y
T47 A= FRIMADPBETH D, MAKESFETIE. D L—TOFENHIUL goto IAETT, (Python 72
. DEACE if SURT or -+ and -+ if/else REMVE T, /L — 71 while L& for &V, L—THIC
continue * break ZEZL I &WH N £7)

BEOFFOHLEEWTHENET 2 " HiEL Iz goto” RS d D LTHINEFZ 3, C. Fortran,
ZOMDEFETD go H5W\IE goto MEDHYILRIIET, FINATHEIC XS R 2T IERNTHL L. A
CEU B TVWE T, il

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

except label: # where to goto

pass

BIATIENL— TSR LI TEFEAD, ¥HHICLTH ZNUE goto DELHE RZRENLH DTS, 5D
BPEZ TSV,
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3.24 3t raw XFF (r-strings) E/N\Yv I X 5w aTH 2 TEWIF AL
DTEN?

FREWCIE. TEUEDANY 22592 aTEROoTIEWTERA, BHODOXITHRoTWRWAY 725 v ald,
BUBIHYFEZ IR —F L, Ko TWERWXFEIEBRLTLEVWET,

raw XFFNE, HMBIIANY 7257y 22 UEE L LS T30ty (FERERRHZ Y IV) ADANEE
LR TVWEIIEKEFTENZDDTT, ZDEH5L7utyHid, O HR o TVWRWANY Z R T v azil
AT = ARTDT, raw XFINIZNZEDERTA, TORDDIZ, N I RF9 T aTIRAFr—=75%52L
T, BIAXFRXFHE LTET A TEL T, r-string AENIN-HINCHbI 2 & 212, ZORAIDEKIC
VODTT,

Windows D SRR RSS2 ¥ %1213, Windows DT RAF AT —)LFEEDRA T v 2 2 dZH NI 2 Z L 215
ZTBWTL X0

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

DOS 2= FOANRZLEMET 2 2 212, FIZIZZoForrZi LT & W

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

3.25 BEDORAIC "with” XHMEZXBVDIFBEETIH ?

Python 12X, 7Ry Z7DFET2EL with XBHDH, JuvricAdeZeruyrrofise X2, a— K%
MUOHLET, UTO LI BREELROSENH D 3

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

Python TIE. IO & 5 MiEIIIKICR 3 TL £ 9.,

Object Pascal, Delphi, C++ @ & 5 2fttDFFETIX, IR ZMES 0T, BIRZGETH., EOX R
AENTVED000 D T, ZADFHNRMIIOBERTT - 2284 F1F WOTH a4 LFRHZTRTO
ZBDAaA—TEHZDTT,

Python 3B ZENF 3, RITRIC L DRUEDSBIRE N2 LHANTD 2D TE A BIfEFICX Y AETDNE
Md20VEREENEDS LLERA, ZRTE, BICHDIZTTIEEDY P Ea— FRZREATHE 050
PO FERA, B=ANRDR, TO—rVRDDP, X NEHERDD?

BIZIE, U PoRERZa—-FRFEEZEL & 5:

3.24. Bt raw XFF (r-strings) IINY T RX5 v aTEO>TREWIBWLWOTIN? 67
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def foo(a):
with a:

print(x)

ZDA—FRTE. aldx. VIR ANEEER>TVWREIREINTVWET, L L, Python TlEA v &
TV R ZDREELA SN ZMMAIED D FX A, a 2, BIZEEEIZ /6, ¥5%-oTLESTLED
o x EWVWIEREID B —NIVERED o705, Z0H with 70y Z2OHFTHELNZDTL x50 ZOM@ED,
Python OBIRIRRED S, 2O L3RI THHLOMITR > TV ET,

LA L., with RZAUTEHT 2 SFEOKAED —HF DAL (2 — FRODHIE) (X, Python TIFRAIZ & D fEEICTFIC
ANnHNET:

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

ZOENTL &N

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

Python TIIFETRHCHATHIENMEIR S N, BE I Z DRI —ETHET D, TIUTREITEEZ H 1T 2 EIEH
bHHET,

WRREE LT, TEHO Ry b 2S5 RY LT X5ICa— FERZRS I, HEXZ2EEE LTHIRIN
¥ L7 (https://mail.python.org/pipermail /python-ideas/2016-May/040070.html ZH&),

3.26 BEY L —AIF with Xz R—FLABVLDTITH?

BT, Y2 AL —R@BEHE IV TFRA A=V e LTS TH I FLEE EHA. &dD—HIR
X212, YAV —EPRBEETEDZS 4 7L —& e LTELNZHE, 70— XNBIIRETT, BERGE
%, with X T contextlib.closing(generator) DXk 57 v L ET,
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3.27 if/while/def/class XIZOOYHBERDIFHETTH ?

FICAFM R D 725 (FRIIT ABC

il

FHOFERD—D) 1T, an YHRRETT:

if a==">»
print(a)

at

if a == b:
print(a)

2EZNI, BEDIZSIVDPLHARTVTL LS, THICFAR. 2D FAQ OFERNIIRD X 512725 TL &
o AU, HEEDIEENLMETY,

O/NXHEEZ, a2 Ko TZTAEXDBI VR IAINATA FELR T KRB TY, 70475 %F
2 PDOFOAAFENZ L TH, anryz2HEBnof 7Ty b RERITRENERDOLNE T,

3.28 &t Python TIXU A MR R FILOREICAVIDH>THRLDT
Th?

Python Tl&. VA b, 27N, HFHEORBKOBEZRORIHCH YR EDITTHRVILIZE>TVET:

[1, 2, 3,]
(‘a', 'b', 'c',)
d =1

"A": [1, 5],

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

INEHFTOIZE. W OrOHEAND Y 7,

VR FRRTNREHED Y 7 I ADPEBITICE > TV D L ZiT, HOTICh Y~ ZBMT 202 HATEBE
DRV, HRZIEMNT 2ONPRCBED T, Ty EL T 2RI T I Ll fTOUNEXZITI 2
SEESD

BEZTAHY<ZBELTLED &, BILDOOWVWI S —1Z0ih D £5, flRE:

x = [
llfeeﬂ .
||fie||
||fool| ,

"fum"

3.27. if/while/def/class XIZOAOYHHBELDIEHBETIH ? 69
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CDVAMIWRADDEERERDHZ EIICHRIETIN, ERKE3OL2HH FHA, "ee”. fiefoo”, "fum” T
T, BRZAV<EMITZE5ZTHUE. oo —hlirohEd,

BIICH O <ZDTTHRVWIEIZTNL, el oaickba— FERDEHICRD £5,
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4.1 1475 )—KRDER

411 EE X ZIT51=HDED a -7 TV 5= 3 2R TICIBES LETH?
FATIVV T 7YV RA OEBRBHD ZIRIFET A TIVES 2a—ADDH L0 IR TLIIEI WV, (FHE
FATIVMDBDE20BT023E512R58, COBRBEAXYy T35 ZeNTEET, )

P— RKX—=FT 4 DRy I —IJIZOW T, Python Package Index 2L 7= D, Google ZDM®d web ¥—F
YO UERLTLEEZV, "Python” IKMAT—2h_20F—vV— FTHIKDDH 2FHEE2RRTUI, 20T
BRI DD DD HEOH»ZTL & S,

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

ET2—ADY =R 7 7 AABRMI SRRVIHEEE, 2HE C . C++ b LARHIDa Y AL EHETHE
SNz, EAMA VS LEEMICHAAENZEY 2—A0d LNEREA. ZOHAE. V—REFZALRVD
b LN FEHA L, mathmodule.c D &k 54 DA (Python DFEAAA SR NY) C Y —AT4 L7 MIDEZ
PICHE2HLNEEA,

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

3) CTEHEDIN AVRTVRZYV Y IZ7EINTVEEY 2 —Ib, ZOVRAME{ZIE. T5XAFLTLE
XU

import sys

print(sys.builtin_module_names)
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICT BICIFES LETH?
CODFRMERBYET AT VTN T 7 ANDE— FHBETARET, RAIDITH #! THE D Python 4 > X 7Y
RDRNADBFNTWRTIUIRD B A,

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

BEIZ. W ODPDTIETTEE Y, RBEZEMNZHEIZDLSIZ

[#!/usr/LocaZ/bin/python

DEICT 7 AND—FBRADITIC, 779 + 74— LD Python 254 YA =L XN TWBE 2L EEL
T3,

A7V 7 % Python £ Y& 7V ZOFFNMKF IR BROWIBEIL, env 7075 202 3, Python £ ~
RV EZPL—FDPATH DT 4 L7 bV IZHZZeRAFAHRE TR, 122 A YL T Unix & OS TERXDOHE
EHEYR-FPLTVET:

[#!/usr/bin/env python

CCGIRZVFPTIhARR->TIE WHEHA . CGL X2V 7 +® PATH Z83 7= W TWERIRED S DIz - T
WB3DT, EBEDA XY RO AR Z M5 HERDH D £5,

LEBD, I-VERRICREDPEL /usr/bin/env 707 S ARKMT 2 BHYET; HLLIE env BT
ZLERPENZ DD FT, ZD XS BGAIE. KD (Alex Rezinsky 12Xk %) Ny 70 £ 3

#! /bin/sh

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

ZHUE, RAZ VT D doc XFHNERERTDHLWVIB ko LEREDPDHDET, LArL, ZHZ2MT
REIZEEET:

[77doc77 = "' Whatever..."""

4.1.4 Python ICIX curses/termcap Ny T —IEHDEITH?

Unix % OS IZBWT: fFH#D Python Y —RX7 4 X Y 2 — 3 YiZid Modules %77 4 L2 b VIZ curses
BV 2= APNOTEFTH, 774N P TR IV A AVLEIRTVEREA, (28U Windows 7 4 APV B 2—
Ya Y TRAATERVI EICERLTLAEZ W - Windows I2i& curses Y 2 —LiEH D FH A, )

curses EY a2 —UIIEARRZ curses DRERER. A ZDFRR, FIOXFEET R—1F, Ny K, IV APR—
F 72 ¥ D ncurses ° SYSV curses D% DIEREZR Y R— P L TWVWE T, ZTDZ kiE, EY 22— BSD curses
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Lo TV OS LIZHSEENENW E 2 ERLE T, HEX YT F 23N TW5S OS TZEH WD
HOHDIIEXZ ST,

4.1.5 Python 213 C @ onexit() ICHEHHETZ3HDEHDFITH?

atexit TV 2 —ZE, C @ onexit() LHAU &5 BB ERMEL 5,

4.1.6 ST FINY RESHEDBVDTINBETIH?

RLDHHPEREEL, 7 FNANY RIDPEESTZFIBYV A FTEEEINTVWEZE T, ZHUIRD &L 5 I2FF
CHxXNE T

[handler(signum, frame)

Eho, ZHEZODRSIBTESTINANETT:

def handler(signum, frame):

4.2 £< HB1E=E

4.2.1 Python 7O S LR AVER—X 2 b ETARTBICIZES LETH?

Python WQIEFZODT A 7L =L T =B DWVWTWET, doctest EY 2 —Lidk, €Y 2—ILD docstring 22
SERAFEZ RO TENSEHEIT L, % docstring iICk o THZONEENIH T L £5,

unittest EY 2 —/LiF. Java ® Smalltalk DT AP 7L — LT — 7 B L-EMiENZT A NI L —LT—2
T,

TAMEERHRICT 272012, 70770 BV TEY 22— A ORVKZHSNETY, 7025 LTI,
FEETONEEZEBPL I I ADRAY v FTHDPRETT - 25 FT328T, 70l 7088 kb 0nsEL
EOBRIBRBE EBVBLAZZENHDET (2WVWI0H, O—INVEBADT7 7 LRAE T —NLRT
JEAEIDBHNNETT), EHWRXEI ., TAIMZITIDHIDHLLRoTLE S D, Tl J L3FAE
27— NVEBIHKIFT 2 D2k 5 NETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

D ESIZ main Y 2 —LORRICHKZBH >V It bDEELDOHBEBNVTL & 5,

42. K< HBEX 73
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Ta s o AN, B 7 AOMENBOR T WIREBICE -5, TOEERAT TR MEBEREINE
T3, —HOTAMrHBLT 27 A MRS — MI ZNZNDOEY 2 —VICBEMIT 2 2B TEET, ZHuE
FRIDEHRD Z 5ICB A £ 95, Python iR TRLEDR) < DT, EIFEHETY, ” "2 — F (production
code)” ¥ UfTTT A MRBEEL 22 T, N/REFTORMTE 2 b RVEFE TR A2 5 X512 25D T,
aA—F 4 YIEEE I DB LELVDDICTEE T,

T LDAA VEY 2a— L2 LTKFENZDOTIE RV "HBES 22— 12iF, TV 2—LOHCT A M2
EDHBZLVNTL X D,

if __name__ == "__main__":

self_test()

BHERIRA VB2 =T 2 —REA LA 7RI 0TI X, WA VX —T 2 —ADMEZ R WKFT D, Python
THREIN: fake” f VR —T 2 — A% TTAITEZ T,

4.2.2 Python D RFa XY bXFHNS RFa XY bZERTBRICIFESLETH?
pydoc €Y 2 —)LC Python Y =23 —FKHAND FF a2 X ¥ bXFEH»EH HIML 24EKTE 3, MM

docstring 25 API R¥ a2 X ¥ P EEKT 512, i epydoc ¥ WH#ERE S H D 3, Sphinx 3 docstring
DANBEEDDZIENTEET,

4.23 —EIC—DODFRZIEIBICRESLETH?

Unix & OS TIEWL ORI GENDH D £, curses ZF S5 OMRERLD HFTITA, curses 1FENITFPL
RKEBEZLEY 2 —IL T,

4.3 AL v kR

431 ALY RZE-77OJ S L%ZEICRBES LETH?

_thread EY 2 — /L Tld# <, #47F threading Y 2 — L% {f 5 T 72 &\, threading £ 2 — LI,
_thread €Y 2 — LV THREINZ ML NVLREAERO, FRLMEERMRL T,
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4.3.2 ALY FP—DHRTINTLWEVWLS T, BETIH?

XA VALY ROBET T2 b, BTORLy FIZKRTENET, AL VAL y FIZELBEZTEZDT, R
Ly RiZiEMzE3T 2R 520N FEE A

HELRIERIE, 7772080012, ALy FPETIT 2D ToREHOR) —F%2MZ 322 TT:

import threading, time

def thread_task(name, n):
for i in range(n):

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

T.start ()

M) & Soomomomeeeoeeeseeeooees !

Lol EBIZ (IFLAYDT 7y b7+ —LATI) ALy FIRITLTETINDZDTE R, —DID2FTX
NBZDTT ! ZE¥RSL, OS DALY RRAF T a—Jd, §iOAL Yy 7Ry ZJZNBETHLVWAL Y F%
BIGA LW 5 T3,

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

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

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

T.start ()

time.sleep(10)

time.sleep() D RWVIEBERHZHEAIL X535 X0 b, w7+ D LS5 RMAMAEZMH S THRVTL x5, 1
DDT7 AT 4 7& quene Y 2 — NV EMF-T, Fa2—FT7I=27 b2ED, ALY RPET LA X2 —
b= Y%BML, AL YALy FIZAL Yy REFLCEO =2 V2 F 2 -0 oHAHNZIEEZ LTI,
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4.3.3 1c<XTADT—H—RL v FICHEREZEIDIRBICIZES LETH?

RO EHELFEZ, #TLW concurrent. futures £ 2 — /L, #12 ThreadPoolExecutor 7 9 A %5 Z &
‘t‘\‘j—o

DL, ET7AITV AL EFICarybr— LWL EE, BHOFTrRY vy 72 EL LS TEET,
queve EY 2= ZES5T, YaT7DVAM2BLFa—Z2FoTLEW, Queve 7 7REA T =7 DV
AMERREEL, F2—ICHERZBMT S .put(obj) XY v K, ZRLEREEZIRT .get() XYy FER-oTW¥
T, TDIZITRF. ENFTNDOY aTHREoBD 1 EZITWMYHEINS Z & 2 IREET 5 DB R e v 7 LI
LA L 9,

B ro LBndD 5

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exits.
# (Realistically workers will rTun until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = q.get(block=False)
except queue.Empty:
print('Worker', threading.current_thread(), end=' ')
print('queue empty')
break
else:
print ('Worker', threading.current_thread(), end=' ')
print ('running with argument', arg)

time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker /7' % (i+1))
t.start ()

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

q.put (i)

# Give threads time to run
print('Main thread sleeping')
time.sleep(5)
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ETEIE. UTRo ks iclihanxd:

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

, started 130283832797456)> running with argument
started 130283824404752)> running with argument
started 130283816012048)> running with argument
started 130283807619344)> running with argument
started 130283799226640)> running with argument
started 130283832797456)> running with argument

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= o W N
a S W N = O

Worker <Thread(worker

EDFELVWILIEEY2— LD FF a2 XY PEFANTLIZIWV; Queue 7 7 RIEIBHERER A > X — 7 = — R B4
LTWEd,

4.3.4 JO-NIBEOLABBEEOEENILY RE—=JICHBZDTIH?

global interpreter lock (GIL) 2NERTHEDHAL, Python VM T—EIZ—DRIT DAL v FRETEINE Z MR
AESNTVWET, —fkiZ. Python TIZAL v FEOYIDEZZ NS ba— F@aROMTOATWE T, YUhEZ
DJEEAIZ. sys.setswitchinterval() TRHETEET, LidoT. ZHZNLDNAS ba—Fam@, ZLTZ
NZAOHHDELE2THD C EEa— FiE, Python 70275 A08E»BIE. 7 I v 2 TT,

O ehs, Him i, FEZEEDZHIE PVM AN, ba— FOREZHBET 22 AN ETT, EE L
iF. MAAAT—X8 (BE VRN, #EF) O, ERELEETS 7 7 NI v 2257 HER, EBIT b
v T,

iz, LFoEBE2ET7 b2y 2 T3 (L. L1, L2113V A b, D, D1, D2 i3# &, x. y i3+ 7 =27 b i
jEBTTY):

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

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

INBE. 7RIy I TRERBY EEA:
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i =i+l
L.append (L[-11)
L[i] = LIj]
D[x] = D[x] + 1

MOF TP 27 FEBEEHEZIZ IO RERIZ. 20X TV 27 OSBRIV AL RICKR o722 EIC __del_ O
XYy REMUHESTIeAD D, ChADXEELZRIFTHAD LNLEEA., TR, BEERY X FOKRBEREH
WWHUTEED T, O LITE. mutex ZfioTL X0 |

4.3.5 JO—NIL1>2F1) 20w 7 (Global Interpreter Lock) ZEIDR< C LIEFTEF AL
DTIN?

<A F AL v R Python 7025 A3HEE—2D CPU L2HXT. (1FLAY) £TD Python 2— K28 &
O—NIL1>270)520v 7 (GIL) AR TWBH ULAMEEI LR %5 w5 Z & T, GIL &, Python %
N TV RV FTaty b —nN=2>r RICEHET 32 L THRETH 2 L RRI 5 TE,

With the approval of PEP 703 work is now underway to remove the GIL from the CPython implementation
of Python. Initially it will be implemented as an optional compiler flag when building the interpreter, and
so separate builds will be available with and without the GIL. Long-term, the hope is to settle on a single
build, once the performance implications of removing the GIL are fully understood. Python 3.13 is likely to

be the first release containing this work, although it may not be completely functional in this release.

The current work to remove the GIL is based on a fork of Python 3.9 with the GIL removed by Sam Gross.
Prior to that, in the days of Python 1.5, Greg Stein actually implemented a comprehensive patch set (the
"free threading” patches) that removed the GIL and replaced it with fine-grained locking. Adam Olsen
did a similar experiment in his python-safethread project. Unfortunately, both of these earlier experiments
exhibited a sharp drop in single-thread performance (at least 30% slower), due to the amount of fine-grained
locking necessary to compensate for the removal of the GIL. The Python 3.9 fork is the first attempt at

removing the GIL with an acceptable performance impact.

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

more control over dispatching of tasks.

CHERS E S 2 v BB E T, CHEZEMDD 3 X227 OFETIHZIE. ZOWRIZFETH C a—
FTHLATWAR GIL ZBHTE, ZOMICHOAL v FTIEENED HNF T, z1ib % hashlib R ¥, T
TRINETROTWAEES A TS5 VETa—LdH D FET,

An alternative approach to reducing the impact of the GIL is to make the GIL a per-interpreter-state lock
rather than truly global. This was first implemented in Python 3.12 and is available in the C API. A Python
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interface to it is expected in Python 3.13. The main limitation to it at the moment is likely to be 3rd party
extension modules, since these must be written with multiple interpreters in mind in order to be usable, so

many older extension modules will not be usable.

4.4 Ahehh

441 77 ALEHIRTZICIZES LETH? (20M. 7 7CILICEAT 3EM...)

os.remove(filename) F 721X os.unlink(filename) Z{F o> T &V, FFa XYM os EV2—1L%H
BLTLEEW, ZOO0BBIZRITL S DTT, unlink() XHIZ, OB ® Unix ¥ A7 L a— L DLFR
T,

T4 L7 MU RHIBRT 51213, os.rmdir() Zfio T 72& W, fEUICIE os.mkdir() Z o> T XV, os.
makedirs(path) & path DHFED T4 L7 VD, FELBRVH DZ/ERL £3, os.removedirs(path) &
HEDOT 4 L7 FUDETHIRD, ZASLZHIRLES, 74 L2 MUY Y -2k Z2oh B2 TRHBRL W
7% 6. shutil.rmtree() ZfHio TV,

7 7 A NVDAFTEEE T 521X, os.rename(old_path, new_path) Z{H o T 72X\,

77 ANEYIDED B1T1E, £ = open(filename, "rb+") o TV 7 A L %R X, f.truncate(offset)
o TL 72XV offset 1377 4L b TIRBHEDS — 7B TT, os.open() THIPNZT7 7 A LHD os.
ftruncate(fd, offset) bHVET, fAIZ7 7 A NVT 4 X7V T & (NEWEHIE) T3,

shutil €Y 2 —MIZd, copyfile(). copytree(). rmtree() ¥, 7 7 A MIIEH T 2B WL o2& EN
£9,

442 7702 dE—TFBICIFESLETH?

shutil € 2 —WIZ copyfile() BB H D £F, HEEA L LT, ZHUE Windows NTFS AV 2 —24 Lo
alternate data streams b macOS HFS+ L ® resource forks d a2 —LEVA, L LBEETEES LB D
NEZZLFIBEAEDDERA. FHT7ANDR—I v ayPARXRT XA —SNFEAN. ZORD
DIZ shutil.copy2() ZHS L ZDIFL ALY (TRTTED D FEAD) BIREENET,

443 NMFIT—R=2HAHEETTBICIIESLEITH?

MR ANA F ) F =2 EROFAZEZITE, struct TV 2 —A 250N —FTT, TNTALFVF—X (@
W3R 280 FH 25T, Python A 7Y =7 MIAMT 2N TEXI L, ZOHBTEXT,

Bz, URDa—RE 774005 2 34 OB 2MHE A XL OB 1EAZY Yy oy T4 77 4+ —
<Y P TCitAAAE T

4.4. AhcHh 79
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import struct

with open(filename, "rb") as f:
s = f.read(8)
X, ¥, 2z = struct.unpack(">hhl", s)

T —<v D > BFF—XEHEHINICE Yy 72T 4 7V LET, 7740006, XF W I3—Don” #
B2 N4 b)) BHAAA, LTV 1EF—D2D"long BH FIAIAAE T,

X OHRIN 7 —& (Bl 2R, BESEH/NMEROT SO o720 2 1) 12 LTI, array €Y 2— 1%
52 dTEEXT,

AR

NAFVF=REHDRAEET B, (TZWCHB K "rb" % open() WKHELT) 77 A VENLF U E—
RTHLS BB DD T, KRbHIZ (F74L D) "r" 2ffio72HE1E. 7 7 A VETF A ME— FTHD
N, f.read() X bytes A7 =7 FTIEHRL str A7V =27 F2KRLET,

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

os.read() &, FDPNLT7 7 ANERI/NESBBE 77 ANVT 1 X2V TR 258U S, KLV OBEET
3, os.popen() &, HAAAD open() BIBDIE DL R LD, ML NALT 7 ANVA T =7 P RERL %
3, JE- T, os.popen() IC Ko TERE N84 T p 225 n N4 bR FFRANBITIE, p.read(n) Zffi 54
EnHhET,

4.45 SUTFIL (RS232) R— M7 ERTBICIRES LETH?

Win32, OSX. Linux, BSD. Jython, IronPython Ti:
pyserial
Unix Ti&. Mitch Chapman {2 & % Usenet O#FFEESR L TL Z&E W0

https://groups.google.com/groups?selm=34A04430.CF9Qohioee.com
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4.4.6 sys.stdout (stdin, stderr) ZEAL &S & LTHEBICEAL SNBVDIRBETIH ?

Python @ file object 1&, 1EKHED C 7 7 A NVTFT 4 27V TR ED, HRDOEKEL £ ¥ TT,

FHAIAAD open() BAEIC E > THEREINZIFLEAED T 7 4V ATV =7 bTIX, f.close() & Python 7 7
ANFA T 27 b Python OFELHIEFACLONTWE DL TEHZDF, ZORIHS C 7747 4 R
2V TFEREHALB3ESICFERLET, THE £ BRIR—VLRoLLEILDH, £ DFRA I 7 X THHMICK Z
DET,

L2 L. stdin, stdout. stderr i& C TR IIGHE X 5N TWB Z 5, Python T3 RIERICREANCI O
%9, sys.stdout.close() #FEfT 3% ¥, Python LRNLDT7 74 NI TV 22 MEFHLLATWEBDLE
FTRHBDIENETH, C 774074 A2V 72T ALShEFEEA,

TIZHB CI7ANTARAIZYVTFEDIL, ZO=2DYNLEHL3I12E. TTAYSCHCIDERHLZ L
ZHEDPDZNETT (FIZIE, FRES 21D [/O ZEEZIVBTLESI 2D LOLERA) AYITHER SIE,
os.close() ZfHioTL X\

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

os.close(stderr.fileno())

F-. BoEBeLTcEhzn0, 1,2 X E7,

45 2y bID—U /42—y N TOTFZI2Y
4.5.1 Python ® WWW YV —/LiCI3fAhHBbDETH?

477V 1) 7 7L YA =2 7LD internet ¥ netdata £ WHEESIRL TL 2 & W, Python i12i&, #—
PFARETIAT Y MY A4 RD web S RT LZKEET 2DIMENRLZLDEI 20D X7,

FHAMRERR 7 L — 27 — 27 OBEIE Paul Boddie 12 & - T, https://wiki.python.org/moin/WebProgramming
TRAYTFVRAINTWVET,

452 YOEZa—IH HTML OERDRICIEETH ?

Web Programming 1I2DWT D wiki DR— WSO ) VI BRI SN E T,

45 Ry rI—=U /A4 2=y b TOTFZVY 81


https://wiki.python.org/moin/WebProgramming
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4.5.3 Python DXV T bH S X—ILEEBICIEESLETH?

FEHES £ 75 1) EY 2 —)L smtplib o TL X,

YRR D, Tz ffiofZ S BflinfGliilo X — VA EITT, ZDXY v Fid SMTP UV R+ % ¥ K-+t
FTHERAMEHEITTHHEHIL X5,

import sys, smtplib

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

line = sys.stdin.readline()

if not line:

break

msg += line

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

server.quit ()

Unix REDRD D OFEIREE sendmail 25 Z & TF, sendmail 7175 ADHFTIES AT L2 K o ThkA
T3; H5 & XX /usr/lib/sendmail 7Zo7zh, H5 ¥ XL /usr/sbin/sendmail 72 -7 D, sendmail D~
ZaTNAR=IDYNFITIEDZTL x50 YU INa—FEIDLIITKRD £T:

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 L o B o Bl o

.write("some more text\n")

sts = p.close()

if sts != O:

print ("Sendmail exit status", sts)
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4.5.4 V79 RO connect() XYy RTTOvELIINELTRICBES LETH?

FIZ select TV a2 =Y 7 v bOIEFRIHD 1/0 25> Db £ 3,

TCP ¥ 7 ny F Y FENRVEICTE72DIC, Vrvbe/ry7uavd 7 E— RIERET S Z L HK
%3, ZL T connect() L7zt &2, BB TE S0, =5 —%F 5% .errno ¥ L TEHLHINEZITES D
DL LRI D £, errno.EINPROGRESS (F. HEHAHETHTH 20, LT TLTOVARVEWVWS T ERL
T3, B2 OS TRERZMEMNEINZDT, BREDI AT LATHPBRINE DEHIPD TELRDENRHD
£9,

connect_ex() XY v RZMHAIXFINZER LR THEAET, ZAUIHIC errno DEZIETTL & 5, K=V
VT DIDITIE, B TE T connect_ex() ZMUHET IR TEET - 0 £721% errno.EISCONN (1X#fke X /-
TrEELET - FE. ZDY ST v bR select.select () WCHEL TEHZAAMREDPFARZ Z N TEE T,

AR
asyncio E¥a— L&, /r7mayv X 70ty bV —27a—F2EMERDTDIITIL—LT—TDLS7
FiERREL £5, ZoMoERREE LT, Twisted 3ZHRETELRY — K =T 4 DFA TF7VUTT,

4.6 F—EN—2Z

4.6.1 Python (3T —ZR—ZANYT—=IANDA 2 Z—T T —RIHDEITH?

=4

FEHED Python (2id, DBM %° GDBM 72D, T4 AT R—=ADNY ¥ a2 DA Y R—=T 2 —AbFENTVET,
F72. sqlite3 Y 2 —lid, BRRT 4 A7 R—RADBRT —ZR—2A 2L 75,

FEAEDBRT —Z X=X P F— b ENTVET, FMlld DatabaseProgramming wiki page ZZH L T <
72E W0,

4.6.2 Python TKEMBA T TV bZRETBICIZESLETH?

pickle 74 77V EY 2 —L T, T —BNLFIETINEBRTEET (LN T7 740, YTy b, T4
VRUDEIOIRDBDEMRE TSI TEERTADN), shelve 74 75 U EY 2 —/Lid pickle & (g)dbm Z{#
W, fEE®D Python *+ 7Y =7 b EEGKGEN L~y Y 7 2ERL £,



https://twisted.org/
https://wiki.python.org/moin/DatabaseProgramming
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4.7 HF

4.7.1 Python TEBZERTRICITESLEFTH?

BHEE Y 2 — )LD random DVELBUERKER ZEEL TVWE T, HVIFIEHEMTS:

import random

random.random()

This returns a random floating-point number in the range [0, 1).
CDEY 2 =B ZOMEZL DRHEL AR D H D $3, HilRIE:
» randrange(a, b) XXM [a, b) 2 HEBEZRV X T,
e uniform(a, b) chooses a floating-point number in the range [a, b).
o normalvariate(mean, sdev) ZIE#l (FVR) iz H > SV 7L ET,
O—F Y RWEEEHAT 2 RKELZBERL H D £F, HIRIL:
o choice(S) XHA BN =T VADDL T VX ARBREENET,
o shuffle(L) VR IEA Y TL—RICT ¥y 7NV LET, bbb, 7V XARMOERAET,

Random 7 7 ADA Y AR Y ARER LT, BREOMVLEEBERREOBH DB TEET,
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5.1 C THEHOB#ZES I3 TEEFIH?
e B 2R B ZLTHILWE A TETEALEL M Y EY2—L% C TIERET, ZHAUEFFa
A ¥ b extending-index THIAI N TVWE T,

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

52 C++4+ THEDOEHZESCCIITEEIN?

W, C++ Mich 3 C HEMSRER - TTE £ 3, extern "C" { ... } T Python D4 > 271 —F 77 AL
ZHE A, extern "C" % Python 4 ¥ X 7)) X5 LIERZEHMOFNCE VT E WV, 7B — VL0Eil e C++
F 7T 27 bOEERER OB DIZRELRWVWTL & D,

53 C ZE<DIIKRETT, MDA ERIHD FEAD?

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

Cython ¥ Z DM Pyrex 1&. HTHICER L7 Python 2% IJED ., Micd 3 C a— FE4ERKL £3, Cython
% Pyrex #f# 21X Python ® C APl 28§32 Z e R ILREHFIFF T,

B s C Python EDPTFE LRV C 2 C++ T4 T 7 VADA VY R —7 2 —ARRBBEREE, SWIG D X5
BY—NEHoTEFDIATIVDOT—RASLEHKE T v 7 TEFET, SIP, CXX . Boost . Weave TH
C++ 9477V I TEET,
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5.4 C H5EE®D Python XZRITTBICIFESLETH?

I AT S mE/KEDOBIEUI PyRun_SimpleString() T, —2DXFHGHZMWD, €Y 2—)V __main__ D
AVTFRARNTENEFET L. IS 0. Hl4t (SyntaxError 2 8¢) FAELLS -1 BIRL F3, HIHIE
L7z 4Ud, PyRun_String() Z{#->TL 72 &\, ¥ — X% Python/pythonrun.c @ 'PyRun_SimpleString()
ESIRLUTLIEX W,

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

SEDEM D PyRun_String() . A&X— b VKIL Py_eval_input ZE L THFHL T ZE WV, ZAER%E
fEfT L. Pl CZDEZIRL 3,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7 ORI D £, X T N7 5, PyTuple_Size() 2SR X %R L. PyTuple_GetItem() DHEE XNz
AT I ADERRIRLET, VA MIHFEROBEE PyList_Size() & PyList_GetItem() 23H D %79,

bytes Tl, PyBytes_Size() 3ZDEX %R L. PyBytes_AsStringAndSize() DSZ DEADKRA ¥ X EX
ML 9, Python @ bytes 7 7Y =27 MI null 2522 B TESZDT, C D strlen() ZH5NETIE
BN EIHERLTLEEW,

A7Vl VORIEBRET 31X, EIRONCEND NULL TRWI ¥ &L D7z £ T, PyBytes_Check() .
PyTuple_Check() . PyList_Check() ¥ & E 73,

Wh 3 ‘abstract’ f Y X —7 2 —ApHiE# IS, Python A 7Y =7 Mz 32EL L API & &
DEF - EDFFLWVI LIX Include/abstract.h ZHA T EE W, Thzfs e, BEM T +ar
(PyNumber_Index() 72 ¥’) % PyMapping API &= v 78 7o b alrkyroficii>7a b anicz,
PySequence_Length() % PySequence_GetItem() 2 X DEE DD Python ¥ — 7 Y AAD A ¥ X —
Tz—AZT77RATEET,
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5.7 Py_BuildValue() TEEEDZ FILEEZICIZES LETH ?

TEEHA, b DIC PyTuple_Pack() %o TL7ZE W,

5.8 CHSATZI I DXV Y FZRUHTICIZES LETH?

PyObject_CallMethod() B TA 7Y =7 FDILEDX Y v RENRUOHEE T, RIRXARXE, ATV =7+, ¥
CHF A Y v FOLHT, Py_BuildValue() Tffibh s &5k 7 +—~<v bXXFH, Z LTI TE:

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

const char *arg_format, ...);

ZHEXY Y REEOWHARDZ AT 27 MZHOEMT., MAAALZ—FERPEBEGRD D T8 A B DHEII
LT Py_DECREF() T 2MENHZZrdbHDET,

BIZIE, 27 7ANFTI 27 bD "seek” XY v K% 10,0 25|18 LTHEREE (774047027 D
KAV RE W L LET):

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

72 8. PyObject_CallObject() DFHV R MZiF BIC X TANRBETT, BELIEZR L THEEH T,
Zx—<v M2 () ZEL. BBE—2O5 TR TICE. BBEFHINT Ko THIZIERE 7(1)” £ LTKE
2\,

5.9 PyErr_Print() (ZDfth stdout/stderr IZEIFFT3HD) h5DHNITZFZ
ITEXBICIFES LETH?
Python 21— FNT, write() XY v KEFR—FF 547922 bEERLTIESV, 204722 b

sys.stdout & sys.stderr IZKA LT 72X\, print_error ZFEHI T2, BLUCHHED b L — ANy 7 #EHE
EEHEETIESV, 25T HNE write) X SEROFNIITE LT,

B DR, i0.Stringl0 Z7 7 A% M5 Z T

>>> import io, sys
>>> sys.stdout = io.StringI0(Q)
(KDR=D12Hi<)

5.7. Py_BuildValue() TEEROZTILEEBICIEES LETH? 87




Python Frequently Asked Questions, 'J1J—2X 3.14.0a0

>>>
>>>
>>>

foo

print('foo')
print('hello world!')
sys.stderr.write(sys.stdout.getvalue())

hello world!

(FIDR=I 5 DfEE)

INEFEILIEETEZHARLA T2 FERD XD ZTL LD

>>>
>>>

>>>
>>>
>>>
>>>
>>>

foo

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))

hello world!

5.10 C 5 Python TEHhNED 2 —IJLIC

gh?

UFRDESWCES 2a—NF TP 27 FADEAL VEZEEBEONET:

TVIELRATBICRESLZE

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

ZDEY 2 —NARERA VR—-PFERTWARWY (DFE D, £7 sys.modules IZHATWARW) &6, THITE
Pa—nEYLLET, Z5ThRIFIUR. BHIC sys.modules["<modulename>"] DEZRL T, BB, Z
NFEY 2 =N T2V ZAMMEMICORALERA, THFEY 2 —UPBHHILE T 'sys.modules IZIRE
ENTVB I ZRAET 27T,

AT, EVa—AOEM (DE D, BY 2 — LTERINALEOLH) CUFOESIC7 7R TE2 L3512
VRS

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIIKRATEZ LD TEET,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKESLETH?

RDZNZERZIGEE T, WAWARTEDRDHD 3, FETRLER5, "HREHDIALR” FXFa Xyt 2Hlel
EDBIRHTL IV, 2B, Python 7Y AL LT ATAICE->TiE, C & C++ EHEDEDLD FVA, 2o
5. CHGEIR (KA > &) BIUZESOWTH LW Python OB RS 2580 C++ 7Y =227 MWL THHER
T3,

CH+ 947 VICELTIE. CEZELDIFAETY, DFAEIEIHD FEAD? ZSRL TN,

512 ty b7y T I FALTED a—ILZEMLESE LIS XL VICKHK
LEL7 BETIN?
ty b7y FRETTRD L RTAURE S T, BTARVE, EARLRERKLET. (ThEETICE,

HEEDOBIN =2 VATV T MNy IPRBETTH, ZONTIINZVDDTIT»SEHNICAE S Ml WT
Lxd,)

513 RZ TNV T FTBICIFESLETH?

Fice — FEAHERIC GDB 25 & %, #EE2A 0 — FXNBETTL—7RKA Y FEFRELTIWIT X
Ao

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

[br _PyImport_LoadDynamicModule

ZLT, 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
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5.14 Linux ¥ XT LT Python EZa2—I)LZaAYNTILLI-LDTTH. B
DOSBWVWIT7IILDHBDET, BETIH?

Python D% D%y 7 —IN—= a VIZIX, Python #5E%Z 3 V%A LT 2 DICRHERMRAIRT 7 AV E BT

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

Red Hat Tli&. Python RPM %24 YA b — L L TRER T 7 4 VEHETLI IV,

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

5.15 " F5E£ (incomplete) BAN" & " F@EY] (invalid) BAN” 5K
MIBICIRESLEIN?

Python £ ¥ X575 4 74X T RTIE. ANPATERE E (BIZIX, 77 XOEE D2 XA 7 LIRS,
By AR ZEXFHEIRAFEHAL TORVERY) idffii7e >y Sy 252 0hE30,. AP ETITHS &
FWWEABICHEY TS — X v =I5 20N0ET, TOXIRIDZZTVEHRMLI-VWI DD T,

Python TIXREIENTER D 3 5 FWVIZ T3 codeop EY 2 — WX £F, HlZIX IDLE 5k ffioT
WET,

Ik C TITS & ¥ 72 /7% 1&. PyRun_Interactiveloop() %# (BZ 6K HlO AL v RKT) Y
H L., Python 4 > X2 7V RCHRZDANERDESZZTT, MAODANTEEEZIHRET 20
Py0S_ReadlineFunctionPointer() Z&E TSI L dTEXEF, sfLWk ¥ M, Modules/readline.c X
Parser/myreadline.c S L T 72 & W,

5.16 REZED g++ > >ARJL __ builtin_new ¥ ___pure_virtual Z BDl7
BiIClFESLEFITH?
gt+ EY a— A xHINICe — FF512iE Python ZHary 4L, Zh% g++ THY ¥ (Python

Modules Makefile W LINKCC 2% #) L. fiik% g++ TV ¥ 2 (213 g++ -shared -o mymodule.so
mymodule.o) L7RFAUILD FHA,
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5.17 XYy ROWL DM C T Z0OflE Python TREINLA TS Y
FOS2%E (MERET) BB LIETEETH?

IV, int . list . dict BEDUEIL ML V7 52D OHMETEET,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 2z 1X, Zh %
C++ BHTEET, (b5, BPL 25T C++ TEINIIERY 5 2K TEET).

5.17. XYy ROV DMF C T, EOMIZ Python TRESNA TV I ISR % (MEBLT) (530
CiETEEIN?
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WINDOWS L£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

RIS FTLUDEMAERTIED D - A. Windows 2= Y R34 0670l 6 2ETT20IBNRATL
FoTWAREAE, ETHLLRZLICEZBEZTL LD 25 TRVWESIEZ., 35D LF5IZ2BHETL & 5,

HEEOMEMAREZE > TV 2D TRIFIUE, BEANCIE” a<y Fry 7 REEFEA TN DO
12, Windows 2~ Y RZ2 XA T2 LIZKREBTLED, BEZIVI YV 4 ¥V FUIIMEN—-T cmd ZHREKL T
EELE T, BFEERDELSIHREZHD Windows @ 7 a<x > F Fa>y 7+ BEAZDT, 74 ¥ FUpiEd
L7zDP R 5133 T

[C:\>

COXFIFREBZ>TWID, BiEHDHoDTHDT, aYa—RORER, HRILVPERLIE Lo
T ZDESCHRoTVEIESHDETL x5

[D:\YourName\Projects\Python>

CDEIRT 4 Y FYE AT Python 7025 A%Zz80 3 FIHINETICES % T,

Python 27V 7 M Python 1 227V & LIEHIN 2070 7S A TUHEALTUI LSRN E WS T
T, M 2B RHD ET, A Y XTVRIEIRAZ ) T P aiisds, N ba—FiZar L, N4 ba—
FRFETLIR I L 2ELEET, TlE A&7V XD Python A7V 7 M Z2WOFKS 7201213, CALH
BEZ320DTL & 527

FIWHUNT, IV F T4 YR "py” E WS HEENA VR T ) REEHT 2R TH S LBBIE 20BN D
DEFT, avY R4 Y RUZVWES, py WO a~<wYy FE2ANL, VE=VF—2IINWTLZE W, :

[C:\Users\YourName> Py

RDES HRHNHRZBTL & 5
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Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>>

AVETYRZD MNFFEE— R 4R FED £ L7z, TR T Python OXRREXFENC AN LT, o TWBRIZHE
TRFHMEXE 2 2N TEES, I Python DRMOBEED VDT, W DrDXEZFEATASIL, #
REATHEIDOTAZL &5

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADXEEE— NEFEACEER 0 7S A0REETEE Y LTHi-> TuwE 3, Wi Python vy ¥ a >
PROLEZWVES, exit() BEZMNUOHTH, Ctrl F—2M LM 5 Z Z AN L "Enter” F—%2#ML T,
Windows 2> R 70 Y P MR- TL XN,

AB—k FRTOFOY 5L Python 3.z Python (command line) ® X 5 BRIEHNB AR — + X = 2 —IZRAfT
23S LNERA, CHEEHTI2L, HLLY A Y ETE>>> 205 7y ARG TL D, £
BE. exit() BEBEMUH T D Ctrl-Z # A1T5 2V 4 ¥ FVIEEAT £3; Windows & 1 2® "python” 2
XY RET4 Y RYUTETLTOT, A VXSV RERTIERLZIZ, 20V 4 YR ZALE T,

py A7V AR EIN TV S Z e AR TE /DT, Python 27V 7+ 252602551k bEL, 20
729121& Python 227 U 7+ D2 H 2 WM A2 252 2 083 H D $3, Python 227V 7 FHBF 27
by FIZH D, hellp.py EWVWIHILHIT, BrorXRVwIkicavxy RFay 7 bR —o7 4 L7 MY EBWT
WERERELEL XD, £5F2RDLIBEFRVPASNETS:

[C:\Users\YourName>

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

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

6.2 Python X7 U7 b ZRITAREICT BICIIES LEIH?

Windows Tk, ¥ Python 4 ¥ 2 b =TT .py IR T%2H 2 7 7 4 LA (Python.File) (2B IT,
ZFDT7 7 AN R T X EFEITTHF—F>a~<x > F (D:\Program Files\Python\python.exe "%1"
W) #EZET, avr R7Ry T M5 foopy E LTARZ Y 7 M E2FATAREICT 2 IE 2N THA TS, A7
)7 MEYHRT R LT foo’ 8720 X 4 FLTHEITLIZWD RS, PATHEXT BREZEBUC py ZIMATL W,
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6.3 Python DEZHCHELHIHD BB HBZDIIHETIH ?

HE Python 1 Windows T THEEF L E T2, & XX Python BRI RA X — 7 v FICREL 20 5
X2 Ro7ZVINTLR= MDD D 5, FITEHIRZ 212, Python IZFRIBICERE X N/ MtD Windows >
AT LTREBALHCDTY,

COMBEEZZDRY Y DUANAMNEY 7 P27 OREIRARLEI > TRIZNZZENHDET, VANLRR
FXFOHFIE, 77 ANT AT LADEDRTOHAAAEZEWNT 2 X5 ICHELLBZEIC. ZNORAX—+T7y
TH=N=Ay FZFEETZEDPHOENTVEIDDOLDDET, DRIZDZATLDIANAAF YV 7 b
V7 DFELMEP DT, AYICFARICHEINTVS ZE ZHEFICLTL XN,

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

FATARE 7 7 A VEAEN S Y —VD—8 £S5 LTS Python ROV T DSR2V R7AYNAFUZENET
M? Z2BRL TS0,

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

B, pyd 774 0ME Al ERIC KSR DT, DLEVHDHD 3, foo.pyd EWVWHHAHEID DLL 3% -
72 L7256, ZHICIEBEE PyInit_foo) & FThTWARINIERD FX¥ A, Z 5 THE Python T “import
foo” ZFHIF T, Python & foo.pyd (% foo.py. foo.pyc) L T, HAUX. Pylnit_foo() ZFECH L THIH
ftL &5 LEF, Windows 25 DLL ORFEZRLEL TEDLEW, exe 7 7 4 )% foolib i2V ¥ 733 bi}
TEHH T Ao

B, foo.pyd M T %32 1% PYTHONPATH THbH, Windows 2’ foo.dll ZMKT 2R [ELTIEH D
FHA, /o, TR ANV I L XX Tl T 2ADOFETIC Al BRBETTH, foo.pyd IFETIIX
REEDHH FEA, BB AA, import foo L7720V S foo.pyd I EHETT, DLL Tid, V¥ 27y —Ra— KN
T __declspec(dllexport) KL > TEHEINE T, pyd TiE. V73X 2DV R M TEEINE T,

6.6 Python Z Windows 7 77— 3 VIJBHATICIZFES LIS LWT
gTh?

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

1. 772D .exe MIZEH Python ZEDAATEILF LEWT F&XW, Windows Tk, Zh HEH DLL
WCHEOTWVWEEIRBREI 2—1DA VR— b 2NUHET 272512, Python & DLL TRIFAUIRD FHA,
(FFaXy MEEATOWARVWERLREEZD—OHTT, ) KO DIZ, pythonWV.d1l &V ¥ 7 LTLE
XV FE 24U C:\Windows\System {24 Y XA =L ENTWEF, NN i Python N— 3 ¥ T
Python 3.3 THAUL 337 DX S5 BEFETT,
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Python 2%, load-time 12, ¥721& run-time 12V ¥ 27 TZ %73, load-time 72V > 71, pythonlN.1lib
WHLTY Y27 3%bDT, run-time &Y > 71X pythonVV.d11 I LTV 27325 DTT, (—lM
7R pythonlhV.1lib i& pythonWN.d1l IZMFT2VWbW3 " A Y K—=bF74T7F7V7 TT, ZHUIHIC
VAT B RLVEERLET, )

run-time 72 U ¥ 7%, U ¥ 7 OEFRERICHEAL L 5, 2 TEETRITON E T, 2— FiX Windows
® LoadLibraryEx () /L—F > T pythonMV.d1l % 12— F LR F4UIR D £¥ A, 23— FidF /2, Windows
D GetProcAddress() V—F Y THLNS KA ¥ X T, pythonNN.d1ll (F7bH5H. Python & C API)
DV—F VT =EATZ7E2ALTOWRIFNUIRD FHA, v7 02X oT. ZDKRA ¥ &% Python O
CAPI ON—F Y2 USHFTERED C a—-FIG@EL THER X,

2. SWIG 21, app DT —&X ¥ XY v F% Python T X3 X 512F % Python " JLRES 2 —L" %
EHRICENE T, SWIG ZHAZAER o T NBTL LD, BRELT, exe 7740 ORIC VY
35 Ca—FHPTEET (!), DLL Z21E 5H4<THELL. VU7 R D ET,

3. SWIG IR DAENCHK S FH1D init B (C BIEY) 21D 29, PRI, EY 2 — L DHHID leo 45,
init DAL initleo() 1272 D £, SWIG shadow 7 7 2% F o 721E 50K, #9535 & init BIEK
DAHNE initleoc() 127D £3, ZHUE shadow 7 F AHH 5 1L A LFEN 7 helper 7 Z A2 0L L
S

AT7v 72D Ca—FK% exe 77 A0V 7 TEZDIE, HIFALBEEOERE L Python NDE
Ta—nDAYR=EDBRAFELEPLTT ! (FFaXY MEIRTOWARVEAREED-OHTY)

4. B 212, LFDa—KEffioT Python f Y X 7TV RXREIIREY 2 —VIAA T T2 2 e BN TE
S

#include <Python.h>

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

5. Python ® C API i2ix, pythonNN.dll Z ¥V RF2DIcffibiiza> 45 MSVC St a >4 5
S rHNZ ZO0MERH D F3,

BIRE 1: 2> 8%4 12X T struct FILE XX T 28L& R 5728, FILE * 5182 0Wbw3 7 il
EKEE” BIENE, Z2a 0 ) SIRBETE X VA, HEOHA» S, TS ITBE/KERRBICKR > TVWET,

i’ 2: SWIG (& void BIIAND Z v RZ2AWT 5 & ZIFOa— FE24ERL %3

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;

»». Py_none & pythonNN.dll AN _ Py NoneStruct ¥ W5 #EHkR 7 — X EEICEMAST2~270T
o . ZOa—FiEfia 4 FEETIIERBLES, ZOT—-FZROLIKBEZIHZITILEW:
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[return Py_BuildValue(""); ]

ZAT, SWIG Z 2722 0 (FAlE SWIG OZLRHILETTY) FATH. SWIG @ Jtypemap 2
<Y REffo THEMICAEETEZ L5 £5,

6. Python ¥ =V 227V 7 b %{f> T Windows app W25 Python 4 ¥ X FV XY 4 ¥ RO RERT 2D
BOWHETEHD FHA, ZOISCERREINDEY 4 Y F VG app DV 4 ¥ FU TR T AL BEKRD D
FHA, LA " RATA TR AVYRTVEY 4 > KUk (wxPythonWindow 2ffio7zh LT) fEAN
ETT, TDV 4 ¥ KY% Python 4 Y& 7V RO S DEFEHE TS, Python @ i/o FinAEEEY
R=1FF2 _CAR A7z MBIV XAL T PTEBZDT, read() & write() XYV v FEETL (4
REY 2a—VTERINT) Python 7Y =27 X2 HIUEDVDTT,

6.7 T7+12H Python V=R TZBFIBALBVWKSICTBICIEES
LEIh?

D FAQ TR 725 2 2#®EHA, Python AXA L H A4 K PEP 8 TiZ, fitfixh s Python 22—
FIZIEAR=R 4 %5 2 ZHREL TV E T, Z4UX Emacs @ python-mode D7 7 + /L b THHE LTI,

WHIRB LT 4 BT, BT EAR—ZAZREDLDIIRALVTT, MSVC $ 2 FAULMHTHD, AR—%
5 X5 TAREVPEHICTEE T, Tools Options Tabs BFERL., 77 ANVEXATD T I7 4L+ D7
RTME” &7 AT ME" 124 ZRELT, " AR=—REFHATE” DI RXVEFEIRLTLIZE W,

Python i, d LA 7L AR—ZAMBRELTWVWS Z & THREOZEAICEEN D 557, IndentationError %7
¥ TabError ZiXH L £F, tabnanny €2 —A%2FETTHILT. T4L 27 PV VU —%NYyFE-FT
FryvZTBIENTEET,

6.8 JOV I TR BB ERETRICIRES LETH?

msvert BV a2 — LB HioTL 23V, ZAUIEHED Windows EFHILREY 2 — LT, ZHUIF—FKR— FHHT
72N TWVWB D EFANZEE kohit() &, KEETE e —XFEE285 getch() ZERLE T,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll TS —%fR$3ICIFES
LEITH?

ZORMEEHFN A A =X TV Windows 8.1 LU & - T ¥ Python 3.5 M THRET 2 Y
MBHVET, ETREDRIDARL =T 4 VI IRTLABYR—PINTBORITHS Z 2R L TLZX
WV, ZRTHRLIZWVHERIZ, C 7V &4 L7 v 77— FOFEA ¥R b= LJFIEEIZDWT Microsoft support
page ZZHRLTLZE W,

6.7. I7+1&2H Python V—RIZETZBFICBALBWVWESICTRICIBES LETH? 97


https://peps.python.org/pep-0008/
https://support.microsoft.com/en-us/help/3118401/
https://support.microsoft.com/en-us/help/3118401/




SEVEN
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7.1 —fig7% GUI DOERT

7.2 Python @ GUI V=)L v MMIIX@AMRH DO £IH?

Python OREHEZ LV RIZI&, tkinter W5 Tcl/Tk V4 Pz v bty bOA T2 MEFA VX —T = —
ABEENTOVET, ZNUIRHMHICA VA=A LTHEZZTL &5 (BRERS, ZHUE Python DIFEAY
DANAFIVT 4 APV 2—Yay RSN TWENHTT), Y —ANDRS &% E, Tk BT 27 LWL
H#IZ, Tel/Tk A— L= 2BLTLEEW, Tel/Tk 1. macOS . Windows . Unix 75 v k7 4 — A
WRRBICKR—X TV TT,

SRETETI79 b 74— Lo TEIMMDBBIRBD DD ET, Y79 b 74— B B o799 b7 5 —4
A » GUL 7L—AY—2®DY A+ % python wiki TBETE %3,

7.3 Tkinter &R

7.3.1 Tkinter 7 V=23 B ETBICIFESLETIH?
Freeze ZAXR > F¥7u vy 7 )V r—varvehld5 Y —nL T3, Tkinter 77V r— a v 2HiET 5L &,
FE Tel ¥ Tk A 77V BRELYT20DT, BEORXAXY R70 2320 ¥ A,

—ODRREKIX, 7TV r—aiZ T & Tk 94 77 VEFENNL, EREZH TCL_LIBRARY ¥ TK_LIBRARY
TI7VRA LNHETEZZ LTS,

Various third-party freeze libraries such as py2exe and cx_ Freeze have handling for Tkinter applications

built-in.
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7.3.2 1/0 #&OMICkbNS Tk 1Ry FEERETH ?

Windows DT Z v b 7 4 — 22OV TE, BV, ALy FEABEDD FEA! 7L, I/O a—F%
DUEBRLAETFNERD 8 A, Tk 1ZiF Xt @ XtAddInput() I — L 2 HAERDDBHZDT, 774V
TAARZUTRETI/O PARERE BT Tk XA V=T Hh oM N2 a—ANy JEBEERTEET,
tkinter-file-handlers ZZfR L T 72X\,

7.3.3 Tkinter TEK F—NA 2T VINESNEEA, BETITH?

bind() XY v FTARY MZ I T NI ARV IAY P I, @YRF—pfshie 2SN P v
SNV WS EHEN LS ELNE T,

B —RIRERF. XA T4 YIIPEAENEZ V4P 2y M F—KR—-F T+ —HR” RN T
T Tk FX¥aXY FT74—ARaAY FRHERELTLIEI WV, @BHEV4 Y=y o sy 35528 T
F—R=—F7 =W R2H5Z26N0FT (RLIRNNMEFEZONEHA, takefocus A 7> a V2B TR
W),
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"% PYTHON ARAOOYEa—RICA VA F=IILENTWVBDTIH?”
FAQ

8.1 Python &I TIH ?

Python &0 275 I V7 FiED—DTT, Python 384 R 7 7V r—>a vicfibhTwE$, Python &
BFERLPTVOT, —HOERPRETAMHAO I w5 2 v 7FiEr LTELRATVWET, —/ T, Google,
NASA. Lucasfilm Ltd. X5 BB CcTueryzy >y arlhy 7 b v 7HEECIELDNLTOE T,

Python IZ2WTH o EFHE L LHID 7205, Beginner’s Guide to Python 259 FEL & 5,

8.2 &t Python BRDII VAV A M=ILENTVWBDTITH?

A VAR =NV LEEZIBZNODIZ Python BHRTZDI AT LA VA= LENTVWEELESL, ZOMEIIC
BV O DOARENDH D $3,

e BL2LS, AV —ROMODI—FNT BT T IV ITRERTZDIZA VA=V LE=DOrd LOATEHE
bo HERZD<T Y EM S TOT Python 24 YA M= L70HIZ2EEH D 7,

o YV AVAI—NENTWEY—=RX=FT 4 D7 SV 75— arh, Python TEPNTWT Python
DAVAR=NEZATVENS LWERA, ZOEKIRT TV r—yavid, GULI el ahrbity
T =0« B NPEERAI YT NET, L EADY ET,

o Windows ¥ i Python 254 YA M= LE N DHRHH T, ZDOWER KT Hewlett-Packard
% Compaq 7% Python Z#HAAATWS Z e 2R L TWE 3, HP/Compaq OEHY — L DHIZIE,
Python TE»IN 72 DbH2 L 5T,

e macOS ®—FD Linux T4 A MV VP a—yariky, <D Unix BFEARL—T 4 VI RAT LT R
7 AIZiE, Python 237 7 4V b TA YA b =L INTOVWET, AL V2 =i Python 23& TV
5DTT,
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https://wiki.python.org/moin/BeginnersGuide
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8.3 Python ZHIBFRL THLWWTITH ?

Python % & 22 bFIC AN, ITED £3,

HHH Python #ENLTX Y —F LD THIUL, MOBED L HIRT 22 A TE LI, Windows T
Z, aryita—nAxD7u s s A0BEMEHIBREZE > T X W,

Python 239 — R RX—=7 4 D7 7V —2aViZ&oTA YA b= &N/ RS, FRRICHIFRTEE T4, 207
TV —2aYiEEELRLS LD T, Python DF 4 L7 M) RHIBRT 2D TIE R, 2077V Fr—2a>d
TUAL VAT —BHIRETT,

Python 84XV =7 4 Y IR T LRZEENTRRL S, HIRZBEIOTEEHA, HIFRLTLE S &, Python
TEINZT70 7T ML BD, ZOPIIEEELZIDPEENTVWIn LNERA. ZOGA. B
BIZIZT AT LAEHROEA VA F—ABREICRBTL LS,
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T8

>>> -
s (interactive) ¥ = WZBII 2T 7 44 D Python 70 Y7 b TF, 4 V& —7) X—THFEINCE
fTehzda—FrHlciAshEd,

x
DHDPEZLNET:

o MEEM (interactive) ¥ = MIBWT, A YTy hEhka—F7ay 7, ST 2 E6DOXY) D XF
DO AT, AR, BARIL =H5IHMF) oWl Tar—x—0Ric, a—-F2ANTHFCE
RENDT 7 4L bD Python 7u > 7 hTF,

o HHAAADER Ellipsis

abstract base class

(MREIES F R) MREIES 7 R1% duck-typing 2553 5B DT, hasattr() REDHDT 7 =v 7T
GBI TH - 72 D WIDIciR %2 (Bl 21 magic methods DFE) JFHICA ¥ R —T7 = —AZERT 5 /L
RARMELE T, ABC 1T (virtual) 72 5 2B EALET, SIUZEY T 20 LMK L FRAD, 2
N T isinstance() X issubclass() BRI NE T, abc TV 2 — LD RFa XV 2SR TL
72E W, Python 123, < DfflAAA ABC RIS TVE T, ZOMRIE, (collections.abe E
Y2 —)LT) 7—&HE. (numbers €Y 22—/ T) #. (io €Y 22—/ T) A MY —24, (importlib.abc
EVa2—NLT) AV R=F 774 VXKV =K =TT, abc €Y 2a—L2FHLTHED ABC Z/EKT
R

annotation
(77 T7=vay) ZH. 77 REME. BD T X —2PRDEICEFRS 2 7L TT, BHENZXD type
hint & LTEDHRTNE T,

O—ANVNEBDT ) T—a YIEETRHIE T 72 A TEERAN, Zu—rOLEH, 75 28, o
77 T—=aYiENFENET 2 -, 7T R, BIBOD __annotations__ FFREMHICHER IR TV E T,

HERED AN B B variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fie, 7/ 7= arEMHATERNRA NS F 77 4 X LT annotations-howto LT Z&E W,
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5% (argument)

(FEF1R) B ORI, BBEL (F7203 XY F) ICEITETY, EIRE 28D 3

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 51})

o MBS F—U— F5IBUND5IEL, MESIBIZEIEY X FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

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

EFIBIIEBOERICBOTHRIN EO - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBEREMHS Z e HKE T,
Ml X NS fEE e — A A EBICEI D Y THNE T,

w512 . FAQ @ 5 RSIBDEWVIETIH? . PEP 362 22 L TLZX W,

asynchronous context manager

FERla >y 7% A b<v =Y %) __aenter__() & __aexit__() XV v N EFKT 5 I & T async
with XNOBEREZEM T 24722 T, PEP 492 TEAINE L7,

asynchronous generator

(FEEIAY = L — &) asynchronous generator ilterator %R BT T, async def TEFRI Nzl —
F VBABUTI TV R IA, yield REFFOMR TR D £, yield i async for L —FTHAHTE S
EDW R EERKT 2 DIFHINE T,

WEIIEFY = 2L — ZBBERLE T2, RICk> TR RS XL —21TL—2 237556
BHY ET, BRSNLERPHS 2 THRWEGE, RO een e fAL $75,

FERHIY = 2 L — XEEICIE, async for XX async with X2 THL await RdHBZZ DD
S

asynchronous generator iterator

CGERIMIY = 1 L —& A4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

Z U asynchronous iterator T, __anext__() XYV v N&EHoTHIN S & awaitable X 7Y =7 + %
BLET, 2D awaitable A 7Y =7 M, KD yield NFTIEMRYY = 2 L — XEBROARKZZITL
N

% yield TIE—HRICUIEFHT L, ZDBOFITRE (=2 A EBHEREFO try XEED) ZilE
LEd, IEAEAS TR L =214 TL—2 B __anext__ () TREN-MD awaitable TEERICHE T 2 K
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12k, ZOHMEFSEIENE T, PEP 492 BX U PEP 525 #&B L T XV,

asynchronous iterable
(JEEIAA 75 7)) async for XOFTHEHTES A7V 27 FTF, HHED __aiter__() XV v Kd»
5 asynchronous iterator 2R ERFAUIR D E¥ A, PEP 492 TEHAZIhE L7,

asynchronous iterator
(JEMEAA 7L —&) __aiter__() & __anext__() XV v FEFEHELLI T2V T, __anext__()
W awaitable 7Y = 7 b ERIREIRFIULIZ D £ A, async for II StopAsyncIteration flfb 2 ik
THET, EFAHA 7L —2D __anext__() XV v K25HRT awaitable ZfRR L £ 3, PEP 492 T&

ASNFE L7,

B
(B1E) 7Y =7 MicBEMIT SN, Fy PREKXICX o THATCEESRINLETT, flIE +7
Szl b o DEE a BFoTWREE, ZOREMII 0.0 TEREINET,
F 7Y 27 M, identifiers TER SN2 F TR ARVWEHHTOBEEE G2 2B TEET, 22X
setattr() 2V, A7 27 M ZNEFATLTOVAGEIITAET, 20X REMHIZF Yy PRER
TWR77E2RATET, bDIC getattr() 2o THAXLELH D T3,

awaitable
(FFHATRE) await RCTHHT 2 Z e BHREZA TP 27 M T, coroutine >, __await__() XV v KHS
HHAT7Y 27 FTT, PEP 492 2L T ES W0,

BDFL %
ARG MEE (Benevolent Dictator For Life) O#ET3, Python OfEH. Guido van Rossum D Z
T,

binary file
(NAF VT 7 AN) bytes-like ZT LTI b OiRARABLIUEZAALDTEDS J7MILF TP
Ik T, XAFVT7 74 LDFNE N4 FVE—-F ('rb', 'wb' or 'rb+') THLNT 7 1,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY A TY,
Str A7 2V FVOMAEBEENTEL 7 7 A NA T I =20 MZOWTIL, text file BBIRLTL 72X W,

borrowed reference In

Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example, a

garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects %K —F L TWT, C FFEOEKT EfiL Ny 7 7y —2RHAGELRA 727 b,
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bytes, bytearray, array.array ®. %< O —#&7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 7Y =27 ME, T—XEHME. A F VT 7 A ANDIERIFE. Y7y PERHLUIZEERE, N4
FUVTF—REERTL2VDVWABLBEICHHT 2 2 e TEXT,

BODPOBRIETEINAF VT —XZ2EET T I2HEDDHDET, ZOREOFF 2 XV T XL " AT
A[REZL bytes-like £ 7= 7 M KEK”RLTWET, ZHARERNY 77 —F 7T =7 ML, bytearray
¥ bytearray @ memoryview REDVEZFENET, T/, HOBROLDIMETIIAELRA T =27 PHOAN
AFVTF—& (" HAHLEHD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview A 7Y 7 " EENE T,

bytecode
(N4 Fa—TF) Python @Y —2a— Fi& Python 7125 LD CPython 4 > &7V ZDNHEHTH
BNA FA—=RAar A LENET, N1 Fa—Fid .pyc 7740 Frvadh, AL774L
PEHIZETENZ L 2R EDERICRDET (Y—R2—= 064 F a2 —= FAOHED I VA LF
XN ET), 2D 7 HEFEE (intermediate language)” 1, %4 D N4+ a2 — RICHIGS 2 HikGE % 5
792 RET>Y TIET 2 WA ET, HERERLY LT, NA Fa— Fld#R7%2% Python i< >
MICEIfET % Z 2%, Python VUV —AMTEETH S Z L IIHIHFINTOERA,

NA Pa—FoOMmES—EiZ dis ES2a—L ZHDHET,

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

following syntax:

[callable (argumentl, argument2, argumentN)

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

__call__() method is also a callable.

callback
(=N 7)) RO D BB TEITIND T-DITHIE L LT X2

IS5
(ZFR) =P —FRA T =27 PRMET 27007 7L —+bTT, V7 I7RAERIEH, TDV TR
DA VARV ALDOBERTBEAY Y ROEREEAET,

class variable
(79 2ZH) 75 A LITERIN, 7 ALRLT (DFD, 77 ADA VARV ALETIERLIR) BEX
N2ZeZHMNE LTWAEHTT,

complex number
(BHRE) L<HON TV R FHRZIIRLED DT, IRTORMIELL e EHoMe LTRENE T, &
BIIBBEAN (-1 OFHFR) WEHZzEHIT 20T, —RIBFETIE 1 e FErh, TH¥TE j eFrnE
§ o Python 3ZHEEHICTHAAATHIEL, BEDOKLEZM > TVWET, BHIIIREIC j 2O TEEZE
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To BIZIE 3+1j T, math £ 2 — VOERBIRZFMT 512Id. cmath ZfVWE 3, ERBOHEMHIZ
D72 D BEIR R OKAET T, BEMEZ TR AUR, IZIFHEWR R L TLE>TLIWVWTL & 9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAMER) a VT FRAMIKFLTRREZROER, Zhid. DE2ERDEDE L2 DFEITA
Ly RTERHBIZRALYy FE=AILAPL—=IJIZHTVET, L2Lary73 X MEHTIE, 1 D057
ALy FIZWL2HhDay 7 XA MAH DG, a7 %R MEROF L@ R IEFRE & 2 7 O
DBPFTT, contextvars ZZIRL TLZE W,

contiguous
(B, Ei5E) Ny 7 7 BRI C&8fft £721% Fortran #B%: THRHEI1C. ZONy 7 713G LTVW5
LAHARBREET, LuXe Ay 7 713 C#ftTH D Fortran HH T, —RTOESITIE, ZOEFIEILT
AEY FTEET 2 X5 REBEZN. BRFEXELEPHBEVEI T IEF T E T, 2RTD C-H#ifE
ZEAITIE. XEY 7 FLRAAICERZZ K2 BRICIERBEOBR A FORINIZED 5 DIZH U, Fortran #ii/z
BCHIC IR DIR A FOBRMNCE Z 53,

JIL—F>
(AN=F ) an—=FYEIITN—F DL D —RNBEATT, 71 —F VidRD oM H» 6
AD. ok s MtEhr ot E s, aL—F L IE 2L OkA BME» B A, 115, T2 ZeH
TE%J, a—F VI async def XTHIETEET, PEP 492 2ZHL TS,

coroutine function
(FN—F VB coroutine A 7Y =7 PRI TS, ar—F VBRI async def X THEIE
await, async for. B XU async with ¥—V—FZ2HFOZePHEKF T, Thsid PEP 492 “C’?,)\
IhE Lz,

CPython
python.org THIF XN TWA, Python v 2T 2 ¥ 7/ SFEDEMERN R EEETT, "CPython” ¥\ 5 HEE
F. 2R Jython % IronPython &\ o 7Sy KAIF 2 HENF 25 WA ENE T,

decorator
(7Favr—x) JloEE R T T, B, ewrapper WX CHIBZER R L CGEHINE T, 7aL—XD
— AR AL, classmethod() ¥ staticmethod() T,

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRICHE L DD TT:

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

@staticmethod
(KDR=21ki<)
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(AIDR=T 025 DFE X))
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEOHDLDAFTEA, TaL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor
Any object which defines the methods __get__(), __set__(), or __delete__(). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide Z& B L TL 72
éL\O

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FrENTIERGD) iterable NORTH 2 WE—HOERZUI L T, ZOMRE» SR 2TEZRT a7
FEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 1Txf
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR 2—%2RELET, bbb, HEILEINIZ 232N KL ET, HEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZH LTSV, dict-views ZZLTLZS W,

docstring
A string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of the
enclosing class, function or module. Since it is available via introspection, it is the canonical place for

documentation of the object.

duck-typing )
23727 bPELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbhic, BificA 7Y =227 XY vy RRBEESMEN ) #Ebhz) LE
T, (ZELDESICARAT, 7LD LS RIBIFIE. ZARETeATHS.,1) A VX =T —RA%H KD
EHfTEZ2 T, EFLIFHFA I a—RE, RVE—T7 4 v 7 BREZH L CERREEZM L F
T X7 XAV type() % isinstance () W XA HIELR BT E T, (XL, Fv X4V I %

108 18 A & FB5E



Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP
MERAIZ L 2 X DEF L% 5 /DY % (easier to ask for forgiveness than permission, ~— 7 4 —®%EHI)
DIETT, D Python TIAL LN TWE a—7 1 Y7 RXXA)NTIE, BEFENR X —CBMUEDFE
TE2HDLREL. ZDRED TR TORGAEHINEHIRL T, COMBTFERIE I 227417
AR A M, try XB XU except XD EADLZOPRETT, ZD77=v 27k CDEIREF
BT b TWS LBYL AR A NN DTT,

expression

() MrOfELFHtiEh 2, —F & F DO (a piece of syntax) T, Wz 22, X2 WEV 71,
Al BT 7 A, HAFCEBTCHLZY, HZ2ERITRXOEROBAEATT, MOZ{OFiELE
W, Python TRREFEDOETOEMREZESN L VI DT TEDHD XA, wvhile DL 2, R LT
VWX bbhxd, AABATIEIRINXTT,

extension module
(FEREY 2—1) C % C++ THEDPNLZEY 2—L T, Python ® C API #F|fH L T Python 2 7%
a—F—a—FeehrbhLET,

f-string
fUS 'R DSEEEICAT W SES ) T 5 U Pstring” Y FRERN, ZHUE T+ —~ v MEAXXTIN T 5
I DEFEEOLMTY, PEP 498 3SR L TL X,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an underlying
resource. Depending on the way it was created, a file object can mediate access to a real on-disk file or
to another type of storage or communication device (for example standard input/output, in-memory

buffers, sockets, pipes, etc.). File objects are also called file-like objects or streams.

T77ANF TV 27 PCBERICE 3 EEDD 5 A0 NAFU—=T7A1)b. Nv 770k N1F
=774, ZLT TFRALT7AI T, A VX =724 A& io TV 2 — L TERINTVET,
T7ANTTY 27 b BEBIRENZ TR open () BXZEMS 22T,

file-like object
file object L [AFETF,

filesystem encoding and error handler
Encoding and error handler used by Python to decode bytes from the operating system and encode

Unicode to the operating system.

T 7 ANTATLADIYA—F 4 Y TlE, TRTH 128 N FUATRRIEEICTa— FEN3 Z L RF
XN TELEDERA, 77 AN AT LDIYA—F 4 VI TINDBRIEXI N - 8EE1E. API
B UnicodeError T2 3H b 9,
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The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.

finder
(774YR) A VR=PERTWVBEEY 2—1ND loader DFERZRITTH4A7Y =27 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry finders
for use with sys.path_hooks.

See importsystem and importlib for much more detail.

floor division
(I D& TRE) —Fm VBB D 5T 2 BABRE, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D ZREIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWHIC A2 GRIEFE: BADERANDADEITI) DT -3 18K 2 I REFERLTL XV, PEP
238 ZZML T L&V,

free threading A
threading model where multiple threads can run Python bytecode simultaneously within the same
interpreter. This is in contrast to the global interpreter lock which allows only one thread to execute
Python bytecode at a time. See PEP 703.

£
(B MR LENCEZ R —HOXD Z e TF, BAEIIZ 0 MU LD 5|8 2ET e PR ET, FEIR
DOETRHIZSIBEFHAT 2 Z e HK T T, R AV v E, function 2L TL 72X W,

function annotation
(BB 7 ) 7—>ay) DT X —=ZBRVED annotation TF,

B/ 7—>arid, BRI EEYE OoDIEDbRES: fIZIX. ZOBKE 2 2D int HD51E
ZHD ISR, £ int OBV EZFO LIRS TVET,

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

return a + b

B 7 /) 57— a »OXEX function DEI TSI N TVWET,

WBRED RN D % variable annotation, PEP 484, ZZML T Z& W, ¥k, 7/ 7= a vy 2fHT
BZNRRMNTT 7T 4 22 LT annotations-howto SR L TL 72X,

__future___

from __future__ import <feature> &5 future X 1. 2> 84 7 =KD Python U V —2X
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TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) #HRBZENTEET:

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

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
Mol TERSHREMIE LB T 2IERARN—YaL 7 & effio THR=—YaL 7> a Y E{TVET, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ =3 L —2&) generator iterator 2R TRT S, BHEDOBEBITEITWE T, yield REFORTER
D%, yield ik, for L—FTHHATELD, next() B THEZ 1 OFOWMOELADTES, HD
WrEERT2DOMHINET,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator

(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

yield D= NTJRFTEITIREE (RFTARCARLED try X722 &) Zafi L T, LHIE Rk &
NET, DxRL—FATL—& Hfchs . FHLEMNEZIGL T (@ OMEBNIETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates values

for an enclosing function:

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

generic function
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() FalL —&, PEP 443 2ZL T X,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type hints
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GIL

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock ZBHRL T EE W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration. After
building Python with this option, code must be run with -X gil 0 or after setting the PYTHON_GIL=0
environment variable. This feature enables improved performance for multi-threaded applications and

makes it easier to use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc

hashable

IDLE

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afBEFEHTEZANL Fa—FDFr v a7 74V TF, pyc-invalidation 2SR L TL 72X W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y aRfERF TV 2 7 PEIRHEDF —PEAEDRA U AN— LTHZ T, FEERESD T — X HEIEN
TAY Y af@Z2fEo T30 56T,

Python 4 I 2 =& 7 ARMHABAARF TS 227 ME FEAEDBNY P 2R[RETT, (VA MRHED X
972) Ta—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX 7)) 4 I a—&XT)Niza
YTFE EEBNy T ATRETHI L EDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTI =7 MEIT 7 AN P THAY T adfETT, ZR6EET (HHZRNT) HEBRRIZIES
ficdhh. »ny¥afEid id) XhEoIhET,

Python OfiAFFEEREE (Integrated DeveLopment Environment) & #5355 (Learning Environment)
T¥, idle X Python OEERZEAICFRIMIN TV EREANBEEO LT 4 R 4 V27 RBRTT,

KA 72U b (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.
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If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2—27N) EHEDEZFi0/F T2 FTT A I2—=RTNRATI =7 ME. BUE. XF
., BEROERZRTIAREDDHDET, INHDA TV 27 MIMEEZEZ ONE R A, HOEELEIE 2T
. FeBRA T2 P RERLRTNERD ERA A 32— X TNRBRI TV NI BEDNY T a2
ESREE 2 2 RN TEELRKEZR-LET, HEDOXF—2Z0HITT,

import path
path based finder % import 3 2E€Y 2 — VMB35 (£721F path entry) DY R b, import H1,
2DV R MIEH sys.path 2ORETH, 7w F—YDGEEIFE Y ¥ —2D __path__ EBHED»S
HRKET,

importing »
35%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

importer £
Pa—VERLTR—-FRTELE TP b, finder ¥ loader DEBLBLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to
test out new ideas or inspect modules and packages (remember help(x)). For more on interactive

mode, see tut-interac.

interpreted
Python 134 ¥ 2 7V XEADEFETH D, a4 FZFEOMMIMEL 3, (N1 ba—Fard
IHBHBIDIC, TORFNIERTT D, ) TITOA YR TYVRGFELIE, Y—Ra—FDT7 74 L%,
FIFTARERIC L T FITSIE I L Vo BMER LIC, EHEFITTEL I 2EKRLET, f V&7
V2RO EEIEE., a4 FJERDFEID I/ TNy Z7OH A 7 UIFENS DD, FarJ A
DEITIF—MUITENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ Y& =7V & —3¥ % v b XV U REFFEINLIFIZ, BV 2 — 0T RTDIZ VT 4 HLRHAER
MEZZE D, TRTOMRLZY Y — R Z2BRBERNCHIT 2. Filia7 = —XICAD £3, 207 =—X
W AR=2OL 02 ZEBEFCHLES, 2RI D2V —EZEDT A b T 7 X —= weakref 2 —)1
Ny VPENHENZZEDDHDET, ¥ r v PRV Y 72— XHZETENZ a— Fid, ZOHBMKET 2
VY —2ZARTTIEREL R W (XL BH2HEF74 75V —EFEY 22— warning BHETT) ZDIchk4 7%z
IFANNT=N TR S

AVER—FVEBY Yy PR T3 ERMHIZ _ main BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T L2 TF,
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iterable

iterator

An object capable of returning its members one at a time. Examples of iterables include all sequence
types (such as list, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__() method or with a __getitem__() method that

implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter(), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter () or deal with iterator objects yourself. The
for statement does that automatically for you, creating a temporary unnamed variable to hold the

iterator for the duration of the loop. See also iterator, sequence, and generator.

T—RORNERHTEATI 27 TT, A7 —XD __next__() XYy FEEVRLESHT (£
T3 AABBIE next ) ITHET) &, NOHDEREZ —DOFTORLET, 7204 kse. b
IZ StopIteration BIfZ XM L £ 3, ZORKT, A 7L —XA72 =227 PEIRETED., ZHhLIER
__next__() Z{EMATD Stoplteration #IEH L ET, A 7L —XF, ZDATL—XATI =2
FEKRZRS __iter__() XV v FEEZELRIFAIERSRVDT, 4 7L =X iterable 323
2 FL ALDEGMTHHTER S, 3o&E D & LAMSIERDOREZITS X543 —FTT, (list D&
S)avTFATI s ME, BEE iter) BBICA T Y =7 M LTZD for —THNTHS 7208
W2, FBAKFEHOA T L= 2ERLET, TOEATL—XTITES LT 5L, miElOofTL—2a >
THEABADELA TV —2A TP PR HMICRT /20, ZEDaAYTFDEIICKR>TLELET,

F 7 BRI typeiter I2H D T,

CPython RZEDFM: CPython does not consistently apply the requirement that an iterator de-
fine __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

(F—BI%) B HoVIZHERHK L. V- MRIEFLBRDO 7D DEZ RSO LAJREr 7Y =
2 & (callable) T3, HlZ1E. locale.strxfrm() % F—BIEUCHZIX. v r —UKFDOY — M DIEHEIC
Dotolzy—FF—%RLET,

Python ®Z L DY — Vi F —BHEZII WY BROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—RBREELHEINWL 22D D £9, HlZIE str.lower() XV v RERXF/PMLFZRXANL RN —
FEITOSF—BE LTS Z e SHIRE T, HBD WA lambda r: (r[0], r[2]) @ X5 7% lambda
Ao F—HBEEL Z N TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—KI VA I 70D ET, F—BBDIED T EHNTD
ik Sorting HOW TO ZZHEL TL F X0,
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keyword argument S

lambda

LBYL

list

518 2B T ZE W,

(ZL%) JBHBDA T4 VEBT, BEPESEEIN 2IiHMiiznsg 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,

FZ 235D (look before you leap) | OIETE, ZDaA—F 4 YT AXA VTR, FUH LSRR ZT
RN, BRANCHTTESRM (pre-condition) HIEEITWE T, FAFP 7 7R —F 2 IR T, if X»7<
X AL 2 DRI T,

<UL FALy MEEINZERE TR, LBYL 770 —F13 7 K27 #ifE e 7 R @REOBSIREL5| i
ZFTVRIHBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL vy RBERDHENS mapping 25 key ZEDR KR L ET, ZOMEIK, vy 7350
EAFP 7 70 —F %25 2 L TRIRTZ X7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to a

linked list since access to elements is O(1).

list comprehension

loader

(VA PAEKRRL) =7 Y AHFORTH L2 WVIE—EROERZU LT, ZOFR1H22 Y R FEIRT,
2 YR FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 2 TOMEME 16 KL (0x..) LAEXFIN06725 Y A M2AERL £, if Hild
F T arTY, if HinHmWEE, range(256) DL TOEEIPUH I N E T,

£
Pa—NER—FTELFTI b, load_module() EWVWIHIHZHDAY v REERL TVWARIFIUIRD ¥
HhA, B—=X=1E—MWHNC finder D HRENE T, FMZ PEP 302 %, abstract base class iIZDWTIX
importlib.abc.Loader ZZML T W,

Oy—I)ILT>aA—5F1 >4

On Unix, it is the encoding of the LC__CTYPE locale. It can be set with locale.setlocale(locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method

special method D < 7213 7=[AFKFETI,
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mapping
(oY) EEDOF—HRKEZY K- P LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping ® fRHLIEKS 7 X THREINLAY v FEFEELTWEaAYTF 47927 bTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
Y,

meta path finder
sys.meta_path ZM L TH SN finder. meta path finder 1& path entry finder L BfRIZH D 3

H. AT T,
meta path finder 2325 % XY v FIZDWTIE importlib.abc.MetaPathFinder & L T /2
2\,

metaclass

(RETFGR) VFADYFTATT, 7 AERIT, 7 I7R%G, 7 7ADFFH L, EEZ7RADY R 2ED
FT, XAXIIRF, FNH 3 0RFIHBE LTRITWMD, 77 RAE2BEZAVET, ZLAYDET
Yz MEAEEE GRIE: XX 757 2D) 77 40 b OEEZRFEMEL TV E T, Python 2RHlZZRDIEH R
RLDRARY FAREMTELZRNTT, FEALDLI—F—IZHW-> T, XX FRIELBEDRNHDT
T, LHL, ~HOBEHTIE. ARXZFAFMNTILE Y b RFERRELET, 22 2I3EEY 7122
ORZER-T2D, ALy Fe—7WEBMLZD, A7 =27 FOEREBIF LD, V7V EE
3y ZLOBHETHHAINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) ZIARKROPTERSINZBH, TDIITADA VAR ADEEL LTS X NGA.
XV REA VARV RAA TV 27 PEE— I L LTRUIMD £3 (ZOFE—5IBILEHR self IE
NET), B & RA SN BMLTLZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(E¥ 2—)V) Python a— FOMBMEN L L TR B AT7Y =27 FTT, EY 2 —WIMEED Python
F T2 VEEOARIERMERD T, BY 2 —IUiE importing DLIRIZ X - T Python IZHAAFEN
£,

NVTr—2 BRI TLIEE W,

module spec £
Ya—nEu—RFT5301bns A R— FEEDERE GOAATZEM TS, importlib.machinery.
ModuleSpec DA Y A XV AT,

MRO
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method resolution order ZZHL T Z&E W,

mutable
(32—FRTN) 32a—RTANBRATIx7 ME, id) 2EZ B R fEREETEE S, 1Sa2a—4%7
L) BB TLIZE W,

named tuple 7

ZRIFZEZ TV 205 HEER, ZF LR HELTWT, 4 U Fy Z XM BRI LEEZfioTD7
TERABTEZEEDHR Y S AIGHEIRTVET, Z0OHP Y 5 AMMOKE > TWwWa 2 dd
DET,

time.localtime() ® os.stat() DR HEEZET WL O DHAAABIIAHIT &R T TS, oAl
¥ sys.float_info TF:

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

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named fields.
Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple, or with
the factory function collections.namedtuple(). The latter techniques also add some extra methods

that may not be found in hand-written or built-in named tuples.

namespace

(TZ2EM) ZRPBMEN 25 TT, ARMEMEHEL LTEESIAE T, AHTEMEIICEA 7Y =
ZED (XYY FD) ANFIRIR-o7d DT TR, RFANRD O, RENRS D, 2L THAAAL
DHDOHD FT, HATEMIIHATOEREEHSC I LIRE>TEY 2 — VR K- T 5, HIZIEH
# builtins.open & os.open() BHHIZEMTXAHEINTVWE T, £/l EDEY 2 — DB ZEE
LTWBH0HRT 2 28Ik o THARTZEBIE TG e RFEZ SR L £ 9, #2113, random.seed() %
itertools.islice() &&FEL ., ZRZFNEY 2 —/l random X itertools THERIEINTWVWS Z HHH
LT,

namespace package
(BHIZER Sy =) T v r—YDary7Fre LToOAREEENS PEP 420 TERI N/ package
TF, HETZEMEAY F =3 WEBARREAZ R 220V 2 TE, __init__.py 7 7 A VERR WD,
reqular package ¥ 1XRZ D FI,

module ZBHRRLTLZE W,

nested scope

(AR PENTRa—-T)IMITERS N TV L ER-EZZ T 2KEET T, BRI &2 BRI OB D
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FTERIN TV G, NOBESMIlOBEEFH o ZH xS TEE T, r A IR a-TiET
7V M TREBOSREIDNTE, ZHRORARETELRVDOTEREL T EIV, v —A AT, &b
WHID 2 a2 — 7 TEREHRAEE LE T, RIS, 78— UEREHES & 7a—  OLERTZER OEZ Fis
E£XLF9, nonlocal THMIIOZERICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,

__getattribute__(), class methods, and static methods.

object
(A7T 7 b)) KE (BHESRMHE) e EREINTRIBV (XYY R) 23202 TOT7—%, LLIE 2T
DFRAZAILG SR DREMDILES 2 2D L,

optimized scope A
scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions,
generators, coroutines, comprehensions, and generator expressions are optimized in this fashion.
Note: most interpreter optimizations are applied to all scopes, only those relying on a known set of
local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) B TEY 2 - APHRHICTF IRy =280 DK D module DZ T, B
1ZiE, Sy =% __path__ BME%Z D Python £ 72 =2 T,
reqular package ¥ namespace package SR LUTL & W,

parameter

(518 AR OFART B (P AV Y F ) DERICBWTHEBDRT 2 Z3|8 2HEL 3, KRG
WX 5 DD £

o UBFEEF—T—F: U THIWIE F—T—F3 M e LTET N TEI5EHEL T,
ZAUI ZIELLRD foo R bar DX S51Z, 77 40 M DREIFOBEETT:

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

o NEBEHEM: MEBICX-TOAGALNZGFIBMEEELET, MESHOFIEIX BMEERDTIHD Y X
FOHFTENLDERAIL / 2EDDLIETERTEE T, HIZIETEED posonlyl ¥ posonly2 17
BHASEUCRD 25

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

o F—U—FREAH: F—U—-—FRZIoTOAEILNZFHERRELET, F—V—FHEADSIBEERE
TE235AME. FIZIELITO kw_onlyl = kw_only2 D X 512, BABERDEEIEY A McED=A]
EREMESIBEIIED « DB TT:
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[def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (MR IE TR 5N TREOMES B ) EEOEMOMES I BHE X 5
NBZZeEH/ELET, ZOXSREFIEZ. BURD args @ & 5 IRGIEE DRI * #2132 T
ERTEZT:

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

o AIERF—T—F: (fhOIRBIEBTHICZI SNLEREDOF— T — FEBITZ T) RO D *—
T—FEIEBPEZ 6N ZRIEELET. 20 K3 RKEIEE. EOBID kwargs D & 5125 18%
DR *%x ZDIF5 L TERTEET,

REBIBUE A 7> a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

w518 . FAQ @ E5|HEREIHDEWIATETH? . inspect.Parameter 77 7 A, function £ > 2
. PEP 362 22 L T EEWw,

path entry
path based finder 73 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 o 52 S8z path entry
WKHBEY 2a—NE/ O 27 EEM>TVET,

NRALY M) =T 74 Y EPEET 2 XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLREEW,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules

on a specific path entry.

path based finder =
7 4V b D meta path finder ® 121, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y =27 b)) 77 A VT AT L8R %EKLE T, path-like 72 =2 ME, (X% ET str
F T2 b bytes A7V =7 b, F£71F os.PathLike B b ZHEL ATV b
T3, os.PathLike 7B Fa N ZHR—-FLTWVWEA 7T =7 Mid os.fspath() ZMUHT Z & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2012 £5, PEP 519 TEAXhE L,

PEP
Python Enhancement Proposal, PEP 1. Python 2 I 2 =7 4 I L TIHEHRZRMET 2. D0k
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Python OHHEAER Z DEELIREIC OV TR T 2RI XEH TS, PEP & HAEIZ O W T DRl Hdh
ARk L 1R R 5 o HEEE Dl (BilGR) 2122 2 RETT,

PEP &, FEREDRRBICH D5, 22 =7 1 IC L 2MEREOEME Python 1272 XN 2 KA DL
Fo7d0m LAOEKEL 722 2t 2BRLTWES, PEP 0FZITIZT I 2 =7 4 NOBEVRETT
S5, RMERZNENLTZ2ZDEBIHD X7,

PEP 1 22 LT ZE W,

portion
PEP 420 TEFZINLTW 5, namespace package BT 5. HED 7 7 £ LD (zip 7 7 A MK S 1
TWVWAHEDHZ) 1 2DT 4 L7 VIS D,

fI&3 % (positional argument) =

I8 ZZML T ZEW,

provisional API

(EE API) BHES 4 775 ) D)7 HARMERAL D & FHERNICERIN SN2 DTT, ZDE I A X —
72— ANORELREERZ, WETH2 L EINTWLHIIGFENATOEEADL, a7HFEEICL > THE
LARINNUE, BAIEETLREE (L VX2 -7 2 —XDHIRETEEND) DITONIET, ZOLH#K
ZHEEFILRAIITONLESDTED D FHA - THUT API ZHAATENTIZRE L S TVRERER
MEBBE L ZIZOATONET,

BE APLIZOWTH, BTAMEDBZWEHIR THRETFER) LARINTWET, BERMHAL5E
THRITHIRBRRREZR ST RETT,

Zo7atRcEh, EES A TS VEBMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELERITONE T, F#lllE PEP 411 22 L TL XV,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Pythonic

Python 3.x VU =X 4 D=y 7 3—LTTF, (Python 3 2B WVIFRDFER - EHIELNFET
F. ) "Py3k” LAENB L B ET,

1t

SHRTRMNEEZ T TEINza— FTIER L, Python OFHC—NR A 74 A DI T2E X 5%

a— KA, BlzZiE, Python O—f&7A 7 4 F LT for XEfFoTAT I TNDIRTOERICE -

TA—7LET, HDZ L DFEIEZDMLHHAZRZ VDT, Python IZEATHARWAXH D ICEED
A R=FId LAEEA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:
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for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 —1 DB —rULRA—=T 0o, ZOEI 2L TERINLT TR BB XYV v I
D, "R BRT Fy MR TT, PEP 3155 TERINTVET, by TLNLOEHPI 7R T
. BHiIEA T =27 POEETERUCTT:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 —AADOBRTHDLNS &, REEMB (fully qualified name) X T XTORRY =%k BT 2K
DRy bR, HIZIT email .mime.text ZEKL T3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

reference count
BRIV HBATI 7 PN TEIBROB, 2RIV I 0 RoE Z2DFTI 27 b
WHEEINE T, kit THH, ZEHITV Y PR LUTEEINRWDICEH D Y THMBREI L 7
Pz rbHHET, BEI YV MIEFEIE Python ®a— F EIQEENFEEAN, CPython FEEDEE
RERTT, Turoy~v—F TEOA T 27 bOSBBAIY Y FEHS 72D sys.getrefcount () B4
B3 2 e HRE S,

regular package =
7%, __init__.py 77 ANAVEZELT 4 L7 MV & LTD packages

namespace package FZBLTL EE W,

REPL
"read - eval — print loop” DFHFFET, :term:*Xf5EE <interactive>‘ A VX —=TVX—> =z D
lIEZ

__slots___ z
FANTDEEFT, A VAR RABHOHEBZH 5P LDERLTEE, A VARV RAEFERP RIS
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Ty XEVEEHWLEST, T I EbNE T 7=y 7 TITH, ELLIFESKBZAPLEIY v F—72DT,
Ml — A, BIZIEA B UDFIERIE L 27 V5 —>a Y TA VARV ADRKERZEET S, Wolz
EERRE, HDHODRVDBIRZ T,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__ () special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() and
__len__Q), but is considered a mapping rather than a sequence because the lookups use arbitrary

immutable keys rather than integers.

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

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

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Opera-

tions.

set comprehension
(REWTED) iterable NORTH 2 WE—HROERZ UL T, ZOMRP SR IEERRT a0
M EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} 20O FEFNDFFEEAEM L ¥ T, comprehensions S L TL 72X W0,

single dispatch
generic function D—FETEREIZ—DOO5[BOBRIC L DFRENE T,

slice
(RTGAR) =T O—T VR D—WEBRLATI 2 by AT74 &, BRFERE (1 THZONERD
Bomicanrz2EL e TEbhET, filZIX variable_name[1:3:5] T3, AN ((FF) id5&
slice 77 Y7 FENETHAL TVET,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new code,
but it remains safe to continue using it in existing code. The API remains documented and tested,

but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk X Y v ¥) & 28NREDHRIE. BIZIXINEZ 572912 Python 2 HIFERICIFHIENE XY v R,
COFEHDRAY v Pl XYy FRAORFILRBEICT VX —RA37 2 DOBDVTWVET, KXY v FIZ
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DWW TIX specialnames THEH I N TVET,

statement

(X) XEAA—b (32— FD” 7ry 27) KRARKREZETT, X R hF—T7— FhollEhs b0
DL LHTE, HBFICIE if. while. for 2D bH F3F,

static type checker

An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In

Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF() when the reference is created and

released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding

text file

A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

(TEFRAVNZ740N) str AT 27 b EFHAFEEZTED file object TFo LIELIE, 7FA M7 7400
FEBICAL MEFOT =X A M) =LA77 AL, TFRAMIVO—T0 2J ZAPBITVET,
TERXMT7 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ YA XV ARKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like 7T T b BHAEETEDZ 77 AN T2 7 MZOWTE, NTFUT71)L 5L
TLZE W,

triple-quoted string

(ZE +— M CFH) 3 D0MEE LY + — FRE (7) p7EZ bR T 4 — () THEEAEFI, BHO
(—) 7 4 — P XFFNCHATEIT X 3 CFINTENED D FRAD, BorOBETHHTT, 105
2 ODMFE LTS+ — MIEERIR S — FEUCEL S ATEET L, (TS (\) 2 Eb% < T
BUTICE D35 2 LA TEBDT. FFaXyy— a v 0ibile s B BRC T,
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type
(F!) Python #7227 bORIEA T2 7 b BED LI RO ERDET, HHWELF TV 7 M
HrfioTnWES, 779227 bOMIX __class__ BHET7 7 AL7%D, type(obj) THUR LD H
KET,

type alias
(x4 )7 R) WOPILT, HEMIITFICRA LTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTTY, HlZIE:

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

ZHIERDES I VAT TEET:

Color = tuple[int, int, int]

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

HEEEDFIHD D % typing ¥ PEP 484 2SR L TL 72X\,

type hint
(Bler b)) 28 77 REME. BB T A —2RLB D EOIIGFE N ZIEE T S annotation TF,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

ra—rVER. 75 A% BT, -V EE TRV DDAk ¥ M typing.get_type_hints()
THUSTZ %7,

HEAEDHIA D 3 typing £ PEP 484 2BIL T &L,

universal newlines a
FRAPRAMY = LDEFGED—DT, LTFOITARTEITREFH L £9: Unix DITRHE '\n'. Windows
DRUE "\r\n', #\» Macintosh DHE '\r'c MAEICOWTEFLZ, PEP 278 ¥ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation

(BT /) T7—>ay) B-D 2037 7 ZABMED annotation .

ZRDH DN 7 ABIEICHERZN 728 23, AABTRERETT:

class C:

field: 'annotation'
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ER7 /77— a id@FEIEBEEYF oo ET: fliX. ZOZEFE int OEEZIS Z 2 H
T3

[cou.nt: int = 0

7 ) T— a YOI DWW T annassign SiCHH L TWE T,

KEEDFBHDI D 5 function annotation, PEP 484 , PEP 526 ZZM L T 7Z2& W, ¥/, 7/ 57— =3
VENATERANSZ 277 4 A2 LT annotations-howto SR L TL 2 &\,

virtual environment
(IRAEERSR) thafANICYI D BES N RITRE T, 24U & D Python 22— &7V r—>a ViFR LY
25 5 ETENTWBMOD Python 7 7V 7 —3 a YOEEITHT 5 Z 27 < Python Xy 75— DA
VAN EHEHEIT) I ENTEELT,

venv ZZHAL TLZ& W,
virtual machine

(R~ V) BRIV 7 b 2 7K D EREINZa Y ¥ a—&, Python D~ VIE, N4 ba—Fk
ayRA IO LI N1 FO—F 25T LET,

Zen of Python
(Python ®1& D) Python ZIELFA T 2 L TOEZ 725, Python OFFRA L TEH 2V A ML
HDTY, XWMah7 1> 7 M T Yimport this” ¥ 2L ZDVRAMEFHDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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Dy—2 ~R-=2 FEEF 1R GPL Ei#
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes

AR

FGPL Hify W5 REX, Python 28 GPL TEAMAZXNTWVWSE WS EKTIEH D £¥ A, Python D7 A
Y REFLT, GPL bV, FELIANA-Y a v 2T 3BICEELF - T VY =R LARLSTHDREY
FHA, GPL B O 74 Y ZADFTIX, GPL TV V) —XRZhTVWAMDY 7 b v =7 2 Python Z#AHE
bELNETH, ZhLHNDIA LV ATEZSTEDHD £HA,

Guido RO T, TNHDV V—RAZARICL T K E 0B DRI VT 4 TDABRIATEHL £5,

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 incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.14.0a0

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

3.14.0a0 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 3.14.0a0 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.14.0a0 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 3.14.0a0 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
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.
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8. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

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

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

granted on that web page.

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

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0 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,
(KDR=D128i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

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

comments from the original code:

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

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
(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN 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 Y7wvhk

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

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

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=212Hi <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

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 codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=212Hi L)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
(RDR=D12Hi L)
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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 TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

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

(RDR=212Hi L)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

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)
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C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and

from strings, is derived from the file of the same name by David M. Gay, currently available from https:

//web.archive.org/web/20220517033456 /http:/ /www.netlib.org/fp/dtoa.c. The original file, as retrieved on

March 16, 2009, contains the following copyright and licensing notice:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

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

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available by

the operating system. Additionally, the Windows and macOS installers for Python may include a copy of

the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and

later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
(KDR=D12HiL)
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the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (507%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but

excluding communication that is conspicuously marked or otherwise

(KDR=D12Hi)
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designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)
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distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least ome
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modificatiomns, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

(KDR=D12Hi)
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whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

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
(KD<R=2128i<)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi sources

unless the build is configured --with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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.
(KDR=D12HiL)
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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 TEHL TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright

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

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

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured —-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3. Licenses and Acknowledgements for Incorporated Software 149




Python Frequently Asked Questions, 'J1J—2X 3.14.0a0

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

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

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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 conditionms:
(KDR=D12Hi<)

150 18 C & BEr 1€



https://www.w3.org/TR/xml-c14n2-testcases/

Python Frequently Asked Questions, 'J 1) —X 3.14.0a0

HIDR— % 5D E)

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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr. c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation

scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@FreeBSD.org>

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 unmodified, 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 ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python and this documentation is:
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Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
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