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1.1 —h1EER
1.1.1 Python ZIIfAITIH ?

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

S HITHID 721 U, tutorial-index 2B F L & 5, fiZH. Beginner’s Guide to Python 226, Python %
BORDDAFMHF 2= IV TR Y -2 2SR TEET,

1.1.2 Python Software Foundation (IR TIH ?

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

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


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

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

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

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

1.1.4 €5 %% Python XMEAHKEISNIcDTIH ?

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

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

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

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

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

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

1991 £ 2 A, 1 £V L OE#E T, USENET 1232 2212 LE L, Z4UX Misc/HISTORY
T 7 A MR- TVE T,
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https://docs.python.org/3/license.html
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python ZfAZ T 3DICAWVWTWVWETH ?

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

COEEE. XTFHLE (IEMZEBL. Unicode, 7 7 A VMEDZEZ D), 4 ¥ & —%v F7u kai (HTTP,
FTP. SMTP. XML-RPC. POP, IMAP), Y7ty =272 =71 Y7 (Python 2— FDZ=v F 7R I,
XY T TaT 7 AV T ). ARV =T 4 VI RT AL VR T 2= R (YRAT LA, T AN
AT L, TCP/IP Vv b) O XS REBE I N—F 2 KEELIFHET A T VDPLWMD Lo TVWET, AN TE
L& H 121X library-index D—EE2 SR L TL7ZE WV, £z, BARY — F =7 4 OIRB X F3, the
Python Package Index 2 SHIKEDH 289 =TV B L TAEL & o

1.1.6 Python ON—2 3 VBESDEHEAIFESB>TVLBEDTITH ?

Python ®\—3 2 ¥ &S1E "A.B.C” £/213 "AB” BT :
e ARBXI Y —N=VaYEETT - SHICALGCKREREEDD > HA IR INE T,
e BESAFT—N=VarBETT - BEXODPRVWEELH - GEICHEPINE T,
e CIEYA7uN=VarFEBTT - NI T4 v 7RV Y —RAZTLIIHEPINET,

FTRTDOV Y —=APANT T 4 v 7RV Y =R THELWVIDITEDDY EFRA, 74 —F v—V U —ZANDUEfHE
FECld. —EHOBREY V—2A2MESN, 747 7. N—&h, FEFV ) -REfHeatIonEs, 7177
RIFA V2 =T 2 = ZADPHESNL NI BIZY Y —RZNLRAV YV —RT, 2200717 7YV —XETA
R—=T 2 —=ADEDLEIDD LNEL A N—ZIID > L BELTWT, BHEDA VX —7 2 — A REFEINET
BFHLWED 2 —LPEBMENE0D LAFEA, VU —REMIIEE 725 DT, BRI EZETOTRIT
NEEEXNFER A,

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

DFED., 2.0aN I o nN"— 3 JETART 2.00N 12535, 2.00N 1% 2.0rcN IZHisH, ZLT Thb
X 2.0 12 BET,

F, 72247 O XS MEEDPMN NN —T a YBRED DD T, THUIRFERD - a T, CPython
BV RS PUDPLEELL IR TOVET, EE BREDOYA F =V V=TI E, N—2 a vid "2.4a0”
DX 7a0” DO RKRDIA F—=NR=Ta IRV ET,

FAFEY A 7 L DML Developer’s Guide %. Python ORAEEHERY > —i2oWTid PEP 387 22 1L T

{7Z&WV, FFaX b sys.version . sys.hexversion . sys.version_info SR L TL1Z& 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 —ZXOAE—FECTFICADETH ?

BHFTD Python ¥ — 213 python.org (https://www.python.org/downloads/) 22 HWDTHFITANSD Z &
TEET, mHOMFERY — &1 https://github.com/python/cpython/ IZ7 72 AL TFIZAND Z e DB TE
9,

YV — 2% gzip N7z tar 7 7 AL TR I, 582 C DY — A, Sphinx XX H 7 +r—~vv bE Nz KFaX
¥ b, Python 94 75 VEIa—)b, BT rI L, ZL T O0OFIOEMAEERY 7 by = 7%
BATVWET, ZOYV—RIFNEFLAYD UNIX 799 b7+ —LTZDEFAV A VL TEIDPEET,

YV —Z2a—=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 OBTOLEN—Y a ¥ OREUE F F 2 X > M https://docs.python.org/3/ D HFATEE T, £,
PDF. 7L—r7F% X+, &vru—RFT&2% HTML fitd https://docs.python.org/3/download.html 2 & F]
HTE%7,

ZDKF a2 XY MiX reStructuredText THE 4L, the Sphinx documentation tool T XN E Lz, ZD K
F a2 X ¥ Mffibi reStructuredText @ Y — &A1& Python @Y —XEMICEENE T,

119 O35>0 L2 e BVDOTIN Python DFa—rUT7IILIZHOEITH?

R EDRIZDF 2 — MU TARLEEND D 5, HED FF 2 X > MK tutorial-index 2 EDRH D F3,

Python 70 7' Z AFILDED 2D DEHRDF 2 — b U 7LDV A M the Beginner’s Guide 2SR L TL 72 W,

1.1.10 Python D7D =2 —RTIN—=FRX=D 2 F) XA MIHDODEFTH?

=2 —RA7)V—"7 comp.lang.python X —V 7 U X+ python-list BHDFF, Z2a—XT7 V=T X~
VY Z VA MEIEWIER SN TOT, =2 —2AZ2MWHTIUIA -V YTV X MCBIMT 24623 HD ¥ A,
comp.lang.python F—HIZHEDKRRAT 4+ ¥ 722} 2@m» 77 4 v 27T, USENET ##H 3% DA,
DR 2—LIIER B ZENTEET,

MLWY 7 27V 1) =R A4RXRY bDOEHNE comp.lang.python.announce TR S5 3, ZHuE—HIC
5 KRAT 4 YIRBEERZITZRNI 74 v 7DOFEEA =Y VR MTT, the python-announce mailing list
B FHRTRET S,

ZOMDR =Y VT YA IR 2 =R —FIZDO0VTOH 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
https://www.sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman3/lists/python-announce-list.python.org/
https://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—RF X MRIZECTEICAD ETH?

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

Git 2 5BFERE FICANSE Z 2 b TEE T, FMllE The Python Developer’s guide Z2ZR L TL 72 & W,
1.1.12 Python ONTHRECPNY FZLIFBRICIEES LIS RWTIH ?

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

1.1.13 Python ICDOWTHITEINESZAMNBRBTEI X TN ?

Python I2B83 2 H727-0EFHHZGIHT 2D —HFTL & 5,
Python 1IZBH3$ %2 —&HWOHDELH FeThH <., 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 OFIIH DO XFTH?

FW, 2 ZADHD, ZOIEFLACIBEDHREINTWE T, U A M python.org wiki https://wiki.python.
org/moin/PythonBooks iZ® b %7,

F/20 4 ¥ 74 YFJET "Python” THZ L. Monty Python % 7 4 LV Z TR L THWWTT (F721&, "Python”
LV ERE THRRLTLEIWV),

1.1.15 www.python.org IITHRDEICHZDTIH ?

Python 70y 227 v DA 7 7@ HHRFICH D, Python £ V753X 7F v F—2Ilk o TEHIhTVWE
T, FElE 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 %t Python WS &HLDTTH ?

Python DBIFEMIAE - 72tH, Guido van Rossum & 1970 RIS E > 7 BBC Da X7 1 > U —X "Monty
Python’s Flying Circus” OBAREHFHATVWE L7z, Van Rossum &, LT, 2=—2T, PLIATUT ALK
HHIDPR LD 272D T, ZOFiEOHHI% Python EMERZ 2IZL/DTT,

1.1.17 ERRNEVTa - NAMYV ) ZFEITELLTUIWTEREAD?

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

1.2 JREWMFTOD Python

1.2.1 Python BFENKSVWEELTVWETH?

ETHRELTOVET, 1991 FLURFHILWREY V—REBEXE 6 205 18 » HBICHINATOVWT, ZOR—2X
PREZI T, N—=Ya¥ 3.9 DRFETIX, Python i 12 » HX—EDR—XATH LW I 4 —F ¥y —V U —2R
ZfToTW% ¥ (PEP 602),

FREDBIAN—Ta > DONT T 4 v 7 AV ) —RZRFEATHDT, BFY Y —ADRZERIIRA A ELTVE
¥, NI T4 v IRV Y =RIF, N=VarFE5D 3 FHOERI L o TRSN (Bi: 3.5.3. 3.6.2), LEMED
FOREHINTVES, NF 74 v 72 ) = RBEHIOMENDEIELZINEEHh, —HONT T 4 v 7R
VY —ZRZBLTRAICA Y X =7 2 —ADRIND ZEDPRIAEENTNWED T,

BREHOZERY VY — 23 H 12 Python download page I2# D %£F, Python 121X 2.x & 3.x W5, HEIHIHA]
BER2D0DN=YavhdHhET, HEON-Y 2 VE3x T, ZHUIEKFAHIATVWEZ 7477V DIEFLAY
THR=—PFPEINRTVET, 2x BEARL LTELFHAINTOETD, b5 N EEA YT F 2SN FzHA

1.2.2 £¥N< 5VDAS Python ZFE->TWETH ?

FHER AN EFFARZDIZHELNT TR, BZLIAEAADDLZ—F =2 WNWBTL & .

Python IZHHICX Y 1 — FA[AER DT, 2 L@mb . 2ROV A 2 oFAHTE, £ D Linux 714 X b—
YaYIZAMENTWEDT, XY rua— Fifatr 6 2EORNEZH 2 Z L 3 TE XA,

comp.lang.python =2 —ZX 27V —FF3 & THHERKTT. TRTOD Python Z—HF =2 3T 2 bIFTIER <,
AT OHLEVWADVET,
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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 TITHNARELTOTS T I MIBODITH?

Python ZRIHLTWd7mY =7 F® VU R M https://www.python.org/about/success ZZH L TL ZE W,
past Python conferences 2 HiREFRETZMT 2 . 2L OXHPHEBMOEKRDL D2 ZTL & 5,

HEHZNTWS Python 7 mY =2 M& the Mailman mailing list manager % the Zope application server
Y TT, Red Hat Z2IZLHETEVLOHD Linux 74 A b =23 YDA YA =FRY AT LT FI=Z}
L—>ayV 7 vwe 7, 2 Python TEIPNTVWE T, WERT Python ZF|H L TWw A B3I2iE,
Google. Yahoo, Lucasfilm Ltd. 2 ¥2H b £73,

1.2.4 ¥k Python ICED K SBHLVHAEMNBER/INIITH?

Python Enhancement Proposals (PEP) https://peps.python.org/ ZZH L T 72X W, PEP X Python 1242
REANTFEBEIC OV TEINFRFE T, RN A e FEI MR XN TVWE T, "Python X.Y Release
Schedule” (X.Y IZEZV V=R ENTOWRWAN=Y a V) ZFHLTLIIZE W,

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

1.2.5 Python OE#MEZE L TLSBREZLTHLLOTIN?

—RINTIE. LTREWT R A, AT TIMETITH D Python 2— FA3H 2D T, BlFO 07 208
ATRIEDTLER D THHINC L T L E D KO REFHRMEROLEE RO SN TIEARD £ A, 2 N—FF 270
TILBHERTIZ, TRTORFaXY 2Ty 77— LARTIUIRSRVE WS HEDNSH D £, Python
WS 22 DARNHIRENTVEDT, ZNHZ2 —FHTHAHEYNITE L5 K IB L ARNTT,

AR ZZRTNERORVDR G, BerRT v 77— FEtHAHEN L TERD £¥A, PEP 5 T,
2—F— DR 2 RERPRIC U725 5 BT HIE DI NEE 24T 5 72D 5 NEFIECOWTH L T
9,

1.2.6 Python E#0E 7O ZRICAWVWTWEEETIH ?

=4

RIZNCTA T T IV IHPEZITE o TN DX, Pascal, C. C++ 0¥ 7t v b, Java k¥, FREHROEH
AT DEFFETT, Effic o TE, H—DFiEL LT Python 2 XDPXICILDOTL & 5, Python 1ZIXIE
WIHBCTHLHMXE RERFEES A TS5 UDRDHDF T, ZLT—HFEERI L IET0a 751070
32— AT Python Z#XZ & T, AEIEMEDO NPT —XBOFE LY, EER TSI IV I AFICEH
THIEMNTEZDTY, Python 256, I —TPFHRERLEOEAMRZ T IO ANSNET, &
DHETVERD IV ERDOA T =27 M 2#RZ I SIATESLTL X I,

TS5 IV TR LI EBRWIIDEICE o T, BV EEZME S 03 TERCEDhE T, BEINEN

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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RIEDERHICED, ZEOR—ZADPEL > TLEVE T, FEE, avPa—20 X5 BEL, BEE DN
L. " BLEA VR —T2—RABHRE LT, T—22h b T 322Xk 3, EHcREZE
BRI SER I L IIEETIN., ZANBRIDO T 0S5 IV VT DRETEIRZIREEGOFEEL IR %
Ao

Python ®BW& ZA13Mcd 72 XAH D £, Python 1IZi&, Java DX S ICKERIEHES 4 75V AH D, £
Enfr%E 92 BRETIEFICRLL ur/o307 7227 MIBMTES X512k 3, EEISAELED PUHI
HERP I ZRDZ2 077 AREEINERA, FEHEIA T VERFHAT 22T, &fEZTu /73070
JFEZ L URPOBENLR T TV r—> a VI HOTHEEEZR2 e TEET, £ BHES A TV off
25— FORAHAZERNIENTEET, PyGame R ¥ DY — R =T 4 BV 2 — b E-Fhm L fifl%z
JRVF % DI £F,

Python DA YRS 754 T4 YR TFVRIZE T, TSIV 72 LR00, SEKELHRT I LHATE
3, HOU 4RI TTRTILDY — R A>TWBR., V4 Y RUTA VR T XXV -FFICLT
BLIEWTEET, VAFDA Yy FREEVHERWE 21X, FIZIXZD0LS5CTEET:

>>> 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]

ARV EREHIUE, TulZSI IR LTVWARICEF 2 XY MEIEOZZZEINEE A,

Python @7:DREWIDE $ % b ¥£3, IDLE & Python T Tkinter Z{fio TEI N7 B R T Ty b7 4+ — 4
IDE T3, Emacs IZi&, T—HFI2r > TE#ER I IZ, £FES LV Python E—RFBHH ET, ZASHTRTOD
TRTGIVIBENPS, YYRYIAINATGA M A=A YT U, AT A Y ITHDA Y RGIT 4T A
BTNV EANDT 7L ADMFZ F T, the Python wiki *5 Python fRERBEO—EBEE2 SR L T X\,
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Python OB IZBIT ZFIHITOWTOHERD L7120 S, the edu-sig mailing list IZZMT 2 & XWTL & I,

1.2. IREWMFTOD Python 9


https://www.python.org/community/sigs/current/edu-sig
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2.1 —ﬁﬂﬂﬁiﬁﬁ

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

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

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

Python IR LTV 2 G FFEREED IDLE (3% O Python ORARIZREED—HEF (Fifld Tools/scripts/idle3
POFHAIRE) THD. V77 4 VBTN W EATVET,

PythonWin (&, pdb ZX—2¥ L7z GUI 7\ v 4% &% Python IDE T3, Pythonwin 7Ny Hld, 7L —7
RA ¥ FOEMITRIE PythonWin 70275 LD TNy 772 ¥ ORMUILHKRE R 72  E AR > TWE $, PythonWin
iZ pywind2 B =7 bDO—E8, H B WV ActivePython 74 A bV P a—> 3 YO—#e L THHAREETT,

Eric & PyQt =% Scintilla editing component % % &2 L7 IDE T3,
trepandk 1& gdb 24 2 RF NN H T,
Visual Studio Code {FN—=Ya YEHEY 7 b =R 07T Ny Y — )L %{HZ 7z IDE TY
BE¥ED ST 7 4 INF ANy HfFE Python IDE 35D 5, fil 21
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 NTDOERCHNBRICRIIDY—IILIZHDEITH?

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

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

2.1.3 £5L7%5 Python RZVT DB RZVE7AYNATFTIZIENETH?

2—FREX Y a—RTE, Python T4 AV Ea—2al B2 YA b—ABFTRETTELLIRAX VT
vy 7ur s AR TOWAES, Python 2 C 23— RIZay XA ATERLSTHHOERA, Tur 7 nzxfl
TREREY 2 — NV ERE, ZOEY 2—)L% Python XA FVICHBML T—DODFETARETZ 7 A NMICE LD 3
ZLDY—=ADHDET,

—DIF freeze Y —/L"T, Python Y —2XY 1 =1 Tools/freeze £ LTEHENTVWE T, Z4Ud Python N4 k
A—FE CEAICERLET, IRNTOED 2 —AZH LT RY T AHDIAL C ay (7T, xo7ms
Z L& Python €Y 2 — i) 27 3NET,

TN HBT=DY —AD (M7 DERD) import L& FIRIICAF v > L, import EN/EY 2 — L ZFHED
Python R (HAAAEY 2 —NDH2) V—AT 4L 27 V2L LET, £ LT Python TEh,rNZE
Va—=NDNA4 ba—F% Ca—F (marshal €Y 22— Ta— 47V x 7 MIEHTE ZES) 1AL, E
Biczora 7 sNTHON TV EHARABEY 2 = ARV EENIARARXLRXAL FORET 7 A VEAEK
LET, ZLTERENZC a—F2ar %4 LT Python £ Y2 FVEZDEH V7L, JLODAZ YT b
LML X ICEIET % HOTMIBRAL FUZTER L £55

LIFDy r—=2i3a >y —n% GUL DFETT7 7 A MEBRITRILE 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—FPXAZAMILALFIEHD F
gh?

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

22 37

|
Euh

2.2.1 BEZTHICEDLH B DIC UnboundLocalError WHEB3DTITH ?

HLHLENTWa— P, BBOKREKDE Z0IRAXXEMZ 5 WS EFE% L7255 UnboundLocalError
PHIDIEZEI 2D LAFTHA,

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIEFETH, ZDa—F:

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

x += 1

1% UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

., HERa—TFORTEBIRAZIT &, Z0EREZoRa—7icLta—h iz, o=z
A—-FRZHIFCHFOERZR TP H TS, foo DREDH x WHLWEZRALTWEDT, a1 71
IhEa—INERTH 2 TR L ET, ZOME. LD print(x) BHHL I TVRVE — I A EHE FR
LEo e LTRRIEZI D ¥,

LofTid, 20— NALTHBZLEETRZILTHDORI—FII T 7ELRATEET:

>>> x = 10
>>> def foobar():
(KDR=D12HiL)

& 13

=1

22. 37

il



https://peps.python.org/pep-0008/
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(AIDR=I 25 DfE X))
global x
print(x)

x += 1

>>> foobar ()
10

ZOMRNARES I (REMWICIFUTVNE 7 72 4 Y AR Y ZAEROHI L 1358 > T) DRl 3ER o 22—
TOEBOMEEZZ LS L LTVWEDRE, LW ZERAISLEZDITHETT:

>>> print(x)
11

FIRED Z %, 2 A FEN/= A3 —7"T nonlocal THEZEMES 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 Tld. BABNTSIRIN 22T OZRIBRMIC /7 m—oL 2 5, BBOAKD Y 20 THEIER
WKRAZNZ S, ZREBIRIICZ 0 =NV TH B EEESNBRWIRD, B—A LV THZ LARINET,

BIEH 3o EBLTLEID, DLEXDZEMETEE T, —A TR RAINTZEEIC global #ERT S Z
T, BERILZRWVEWERZPIT £ 3, 5Tk, Z7a— "L LBOIC global AERINTL XS &, global
EHEoTEDLDICRoTLEVE T, LM YEBPA VR EINLEY 2 - VONEESRT 2702
O—VEEZ LRI RSRVWOTY, ZOHEMSZRIEHZRET 270D global HEDHEF X LD D
HEARTT,
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223 L—TOHRTELBBETERINLS LA, FALEZETDIEFEETIN?

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

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

squares.append(lambda: x**2)

IHT xx42 BFHEATE 5 DO FLXDV A MMELNE T, ZRSHERUIHLEZE &, TP 0. 1, 4, 9,
16 RIRT L TFHETEILB LAEFA. LALEBICRoTABZE, 2T 16 MR- TLB3DZHICTATLE: S:

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

T x AT LRI o TOR—ANEHTRBRAIMUD R 2 - T TERINTNWT, JLXNERI WL &
TRAMUHENTZE BT 7R END DRIV ET, V—TPRboLRETIEx1E 4 THD, o T,
ETOBEIE 4%%2 DFED 16 ZIRLE T, ZOI LTI x DEEZEZITAL I THALTE, 7 AXDKRDENY
DESRXELZDOPBETEET:

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

THNEBT B7-D121F, e — LD x DEIIRIELRWEDIZ, T AKICE o TOu— I NLVERIEEZRET
LZRERDHD FT:

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

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

CZT. n=x BHLWIAXIC L o TOR—HALER n BERL. FLAXDERIND L ZIEHEXINRZDT,
N—TDZORETD x LRILEEZF->TVET, ZHE. 1 DHDOIAX T n OfEIX 012D, 2 DHTIX
1. 3OoHTIIE 2 ITHEE, 2R2ZEEZEKRLET, o T, ZNFND T LXRIFSRELWEEZIRT L5127k
D% L7

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

COERS ARICRERDDTIIRL., BEOBBICHEAINS ZLICHERE LT XN,

15
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224 JO-NLEHZED2—I)LEATHETZICIFES LIESVLWWTTH?

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

config.py:

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

mod.py:

‘import config

config.x = 1

main.py:

import config
import mod

print(config.x)

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

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

EI2a—NET 7 ANDRIETA VR—PLTLEEY, ZHIZE>Ta— FERELT2MDEY 2 —LHHH
kD, ED 2B RaA—-FIZEETNILE I DICEDLELS D ET, fTIT—D2D A Y R—-MNIZTBE, E
Ja—DAYKR—TDBIMEEIRNPEZIZHRD 3D, TITEBDA Vo R— MNIT 2 L EHEOEBED L
AET,

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

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

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

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

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

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

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

22,6 BEATIOT I FETT 72 MEDEBINZDTIH?

ZOEDNTWREILPLE TR T T ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

BT Z DORBZENOH LK, mydict IZIE—2DEENDHD £3, “FHIHIKIE foo() BHETESND L EIZ
mydict ICIEHIDPS5—DDELEEZ T TICH o TS DT, mydict ITEZDDHEERINHD £7,

OO LICE > T, 774V FDEIZHTA2H L WA TS 27 bAELNZ DI PRLNBETT, EiZZ
SN FHA, 774N MEZ., BB ERSINL Z2I—ELRFEREINE T, ZOflofEDXSIT. ZDA
TVl MHPEBREINTE ZOROBEBONIH LEEERDA 7Y =27 P 2SR E T,

EBEORHIC, B XXFFH, X7, None ¥, A I a2a—ZXTNEI T2 V25 e EHXNLGEHRBHD £
Yh, fFE. VAP, VF5RA VARV AREDI 2 —RINEF TV 27 MIREDO D & TT,

ZOWENS, Ta—XRINRBRATI7 v eT 75V MEE L TEDRW TR TS 2V IFERNVNTT, Kb

22, O7SH 17

=1

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

def foo(mydict={}):

Kb hiz:

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

ZOWHEMNMERR Z b H D FT, KEDIPD 25 E 21T BN D 2 & 2iTflib s —RIVREIEIE. BRI
CHENZ T ATIXREHROEEZF vy v 2L, BUORUEIERE AL F v v a2 ShERZET L
WO HDTT, ZHUE "memoizing” LI, TD XS ICHEEINFT:

# 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

T7 AV MEORDDIZ, HHEEEG /0 — AV EBBHEZE T, ZNUIFAORETT,

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

BB D T X =&Y 2 MCEIRE * & +x $BET (specifier) TEOTLZ IV, 25 FHUR, MEGIEE X T
ELT, F—U—FolBefEL LTRLONET, AT, hoBRZHUOHT e ZIZ x & +* 2o TZhLD

Gl EE xS

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

g(x, *args, **kwargs)

18 28 7O0U5327 FAQ
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2.2.8 REIHRFIBDEWZIETIN?

RE1% (parameter) FEABERICEN L2 LA TERIN DD L. EFIE (argument) FEEBRZIFOH T L =
WHEBIHETED Z 2 T3, K5 IBIBEEDZITES Z e ok 2 5 HDE 2ERLE T, HlE UTok
S RBIBERN 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 HEIZESIKTI,

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

RDESa—FeEFE WL LET:

>>> x = []

>>> y = x

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

[10]

>>> x

[10]

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

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

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

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

KOOI x A I 2a—XTNERATB L

>>> x =5 # ints are immutable

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

(RD<R=12%i<)
22, O7SH

19
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HIDR— % 5D E)

>>> x

>>> y

COBETEDED x £y EFEoRLKBELTED D FRAND, ZHIEEED immutable 7205 T, x = x + 1
BEBD 5 DEZZEL TVWLDTEDD FEA; RODITH LA T =27+ (BE 6) 2o T x ITRALT
WET (DFD x BRI E2A 727 PHAEDDET), ZORADKRTIENALBIE 2 20F 7Y 27 b (B
D6 L5 ER-TVT, 2200 ZNLEZRBLTVET (x EVEPL 6 2SHLTVE TNy X5 25
MUZEETT),

HBHHEA (72 21X y.append(10), y.sort)) A 7Y =27 " 2EE T 32—/ T, HRLIEILLEE (e 21E
y =y + [10], sorted(y)) I L WA TSI =7 F2ED £3, Python TIEF—Mic (2L TEES 4 77V D&
TOr—RT), ZOLKIR2D2DEA TOWEFIZEODIREZET 272DI1C, A7 V2ZETIAY Y
Fid None ZIRLEF, TIDOHDLDHRLEDPR-oT y OBEBOWIEZZ T 523D T y.sort() &FE VLY
BIAERFICT 2D1E None TL kI 6, HRFOT0 YT AEMBICEHER2 =7 -2 Z3FTL & 5,

L LERAS, FUBRENZ L ICRR 2R VE T 2HBEOMES—2H D £3: RERAHETT, HlF
+= [ FYRPEEBELE T, XTNVPEBIILEL FEA (a_list += [1, 2, 3] I& a_list.extend([1, 2,
3]) YRIUEKT, 2L T a_list ZZHEL T2, some_tuple += (1, 2, 3) ¥ some_int += 1 {IHF LW
AT PRIEDET),

BWZ B L

o Ia—RINRATI b (list, dict, set, F) ZRoTWARIGEA. b EZONELEETLH5
FOHEEZMES Z e R, ZhESRLTVWE3LETOERIIFOEERZ Z 23 TL & 5,

e £ 32—RTNHATI = b (str, int, tuple, %) 2o TV BBE, ZHESBLTW3 L2 TOERK
WBRICEZZIBLTWATL £ 525, FioTWAELZH LWEICERT 2HEEITWOTH H L WA T =
FEIRL ET,

2ODEBMBFRLA 7Y =27 b 2B RLTWE0E 320D UL, is HEFPHAAABE id() X
£79,

2.2.10 HHEIBOBHZEH (BBEL) BEOLSICESETH?

Hifg L LT, Python TIRRIIBERAC Lo THEENE ST, RAABA TV =7 bPANDBREEL T RO T, B
HLITTE MO LB S 25 BHOMICTA V7 REHD FEA L, ZRELZHEKREID D LA, FOMRE
327D EOLDHENDH D £7,

1) #ROXTNVEIRTZICL-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 W—FBER HIET T,

2) = AVEREF-T, ZAEAL Y RE—T7TRVWOT, #ERXNFEA,
3) TA—RTAE (4 ¥ FL—RICLHEARER) A7V 22 FRET L 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}
5) F72ld. VAL VARV RAIMERFMT 2 Z itk o 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)
(D=2 12Hi)
22, a7 S5 21
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(AIDR=I 25 DfE X))
>>> vars(args)
{'a': 'mew-value', 'b': 100}

ZDEIREMR I BT AHAIED o ITENTL & 5,
—FDFERE, BROEREELZRTINVERTZ T,
2.2.11 Python TEXBEHIIEDLSICOKDFETH?

ZODORENRDHET: AR MEINLRA-TRHS FiEe, MO LATREA 7Y = 7 b &S HETT, flZIE
a*x+b DMEZFIHE T2 f(x) B %IRRT linear(a,b) ZERXLZWVWELET, FAMEINERa—-T%{#S5 ¥

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

return result

/. MU LATREA 7o =27 b 2fES b

class linear:

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

def __call__(self, x):

return self.a * x + self.b

EHE5DHETH,

[taxes = linear (0.3, 2)

¥ iU, taxes(10e6) == 0.3 * 10e6 + 2 2 X3 RMUH LAJREAX 7V =27 F EBEOLNE T,

PO LATREA 72 = 7 P25 iR, D LELRD, DI2IRa—FRRABRDEWIFEMBH D £F, TT
D, MARZM o TN LATREA 72 =7 FRIL TR SE2HAG T2 TE XTI

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

ATV 27 PRV DOPDRY vy IR 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 ' EHAEHE T IO I IS D2FTVET,

2.2.12 Python A 72z FEEDESICOAE—-LFTH?

—fkiIz, X copy.copy() % copy.deepcopy() ZILTLZE WV, AITHat—TE3ERD LA
DB, ZVTWIETEES,

Do LHiICaY—TE5 47V 2 bbb D EF, FEICIE copy) AV vy RIHH F3

[newdict = olddict.copy() ]

S VRFAGA S TarY—T&EF T

{new_l = 1[:] ]

2213 ATV DRV Y FPRBHIRBEDELSICRDIFTEITN?

A—YP—ERITADA VARV A x T, dir(x),< F3A VRAZXVRABHLZFD I FRATERINZXY v B
BHEESHARIOT7 L7 7Ry MEY Z FERLET,

N
N
Ll
<
il
auh
bt
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2214 J-RFREDESICATZ IV FOBFIZRDOIFTZDTIN?

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

>>> class A:

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

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

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

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

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

CEIC WO ZRI R 20 L AL AETT: 208 (F7Y 22 1) BKEZORBMEES C LA TER
WL, ZHEFHERETIED D $HA — ZORA L LTV 3 P2 3 ME— D EIE. TRTOBA
(BRHZE0) 2 OW (A 7P =2 1) DI EIHZRA TV 20 EE < LT,

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

2.2.15 AUREBFIRIBEEBRAINZDTITH?

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

>>> "a" in "b“, ngn

(False, 'a')

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

[(nau in "b”), ||a||

ZOTEHD FEA:
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[Ilall iIl ("b”, Ilall) ]

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

2216 C D "7 ZIHEREFELFEHBZHLDOREHD FIH?

B, HYFT, BMUIUTOLSIR %3

[on_true] if [expression] else [on_false]

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

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

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

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

2.2.17 Python TRLHEWDI >S4 F—Z2EL L3 TEEITHL?

WV, 250V DIV TW, lambda OHIZ lambda 254 A F ENTWE §, Ulf Bartelt iI2Xk2d0%4 L
FLYILETD3200% AT 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

(RD<R=12%i<)

22, O7SH 25
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(AIDR=I 5 DREE)
) (-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

FWnFikEaliznwcha !

2.2.18 BHOD3IKU X MBBRS v (/) BAEERLETH ?

NIRX=RBEBORIIBUCH B AT v > 2id, ZRXDANCDH 2RTIFIMNEEHTHTHE 2R LET, i
BEHEHGTIBIE. SATHEZ 24T 2R WVRG TS, MEHHT I EZTMT 28O LiIgB\wT, FEgl
32 DAEIZFICEDSWTRG BT T o v 9, BlZIE. divmod ) IMEHAT I BEZIMNIT XS, £
DEFaXYMIXRDESITHRDFET:

>>> 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 NDERREBIZZAT vy Y2k, ZD2O0DRGIEPH AL bMEBHEHASIRTHE2 I E2EKRLET, L
7235 T, divmod() ZF—V— F5[ZHo TMHIHIT 7 -1k D 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 HeXF7
2.3.1 HREBPNEBERET BICIBES LIESLWWTTH ?

JNERZIET 2123, JVERTOEDEHIC 0 & 70" (MFERIIART) Z2MATLEE WV, ERiF &
B e WVERT O 7107 (HERTD78”) ZRAT 21T, 254 o TS

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

>>> a Oxab

>>> a
165
>>> b

0XB2
>>> b
178

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

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

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

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

i% jiE J PAORRCIIERICXZEACHVERA, J BPIERS, L IAMFVET, ZOEELITNTOD
BE. 1% jiE>= 0 2R3 ADPEMTT, RErd 10 KiZ2iEL TV 2 20 200 REERTIZMAIRFTL & 5 2%
-190 % 12 == 2 R 2 DPEMTT, -190 % 12 == -10 ZMEA Er RV ATTT,

2.3.3 £S5 9NIE SyntaxError ZE I FTICEHBV T IILOEEZESNETTH?

SOIDHET int V7 INDREEZHEZS S 558, ¥V L RN 272 241, SyntaxError 72D ¥73:

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

1.__class__

SyntaxError: invalid decimal literal

fRIREFIZ, VT IALEEUF FE ZR—ZARIFIMTHIT B Z 8T,

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

<class 'int'>

2.3. BeXF3) 27
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2.3.4 XFHNeBICERTBICIZES LEESVWWTTH ?

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 (3G7 L 357 int (' 0x144")
¥ ValueError %i#H L £9, int(string, base) 134 7> a Y OE G |EE L o TEBITOELIZ L £9,
DFD int( '0x144', 16) == 324 TT, HED 0 IHESINHE. ZOHEIE Python DIHEIZ X - THR
ENFETF, SEHED 00 o /ET, 0x RHET/RERERLET,

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

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

2.3.5 MENXFINCEBLTBICIIES LIEESVLWTTH ?

BIZIE, 144 WO R 1144 LW LFINIEHL 7202 S, MARAABDa Y R M5 7 & str() 2o TK
72E WV TSR/ GERNC LU, HHAABBEIED hex() R oct ) B0 T X W, FOIAARE T +—
~v MERXERES 75, f-strings ¥ formatstrings DHiZ S LT 7ZE WV, FlZIE, "{:04d}". format (144)
1% '0144 122 b, "{:.3f}".format(1.0/3.0) X '0.333"' TR D E T,

2.3.6 XFHNEA 2V TL—REETBICIFES LIEEBSVWWTEH?

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

>>> import io

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

>>> sio.seek(7)

7

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

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

(KDR=D12HiL)
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>>> import array

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

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

>>> print(a)

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

'yello, world'

(AIDR=I 5 DREE)

2.3.7 BERAY Y REZREIDICXFHZFESICIFES LEESVWWTITH?

BeAaZeT7 2 =9 2hHH X7,

o —HEVVLDIE, XTFHNEBBISHICSELHEEZ/S LT, ZDT 7=y 7 D—HFDOHMFIE, XFHNH
B DA R CBEDP RN L TT, ZOHER case iEZZI 21— 113500 —FKDT77=v 7

THHH T

def a():

pass

def b():

pass

dispatch[get_input ()] ()

dispatch = {'go': a, 'stop': b}

# Note lack of parens for funcs

# Note tratling parens to call function

o HAAARBEBD getattr() &S5 ik

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

7B, getattr O W7 TR, FIRA VARV A, BV a—RYE, PART T =27 MBI ET,

ZHIEES £ 75 ) THME A FHELALTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

(KDR=212%i<)

2.3. B3
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(AIDR=I 25 DfE X))

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

£0O

o locals() %ffio TR ZRD 2 5k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O

2.3.8 XFHIH SEBOBITERD IS Perl ® chomp() ICABST3HDIEHDETH ?

S.rstrip("\r\n") Zflio TXFF 8 DA SMDZEAFEID IR 2 82 TRTOITREL S 2D FR<
TEDTEFT, XFH S EBITER L., BIMZZTHRDH DL &, ZOTXNTOZETHHD BRrNL KT

>>> lines = ("line 1 \r\n"
n \r\nll
"\r\n")
>>> lines.rstrip("\n\r")
'line 1

CAUIBTIANIC —EIC—1T 3O T ¥ R P 2HALVIICOAMDONE DT, S.rstrip) 2 ZOHETHES £ 5 %
CVEET,

2.3.9 scanf() % sscanf() EEFELHDIEIHDEITH ?

ZDEOBBDIEIDHY FEA,

EHIZ AT, ZL OB —FMHELZTIER. XFHNA 72227 PO split() XY v FTITRZEEAXT
TRYISNFHEEICH Y. HEROXFH % int() % float() THIEICENT 2 Z ¥ TF, split() 347
aryd "sep” BRBH D, [TICEALTFLHNORYID ZF - T3 & EIEHNTT,

b o MR AN L2Wwies, C D sscanf & D DIERRHOTHEFTI L, ZOMEIZFMNTVET,
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2.3.10 ’'UnicodeDecodeError’ ¥ 'UnicodeEncodeError’ IS WVWSEKRTITH ?

unicode-howto ZZRL T FX W,

2.3.11 raw string ZFBEDNY VXA Ty aTRZIBZLIFTETEIH?

FEEDAN Y 7 AT v > 2 THH B raw string ZXFHD T +— 222 r—F L3

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

SyntaxError: unterminated string literal (detected at line 1)

TRV O DEEERAH D £F, D DFEH LTI “ENY IR Ty 2%l 2L TY:

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

HI0VEDNE. TART—TENANAY IR T v a2 FU@EE D TFY %, raw string I#EAG L E 3

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

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

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

HEEE LT, Ny 72T vy ald raw string BIHED 7 +— & TR —7 1 LE 3P, raw string O % fi#
T BB R T =T BE L FHA, 2FED, Nv 7 RXF v ¥ ald raw string HOHFICHEK -7z F FI12k D FT:

>>> r'backslash\'preserved'

"backslash\\'preserved"

BRU 77 LY R OEFEDBSHRLTLIIEX N,
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2.4 ke
241 JOYSLIEBTEET, L5 LESR<BDETH?

ZAUE, —BRINCHEE L WEET T, 3. RIEDIICEZTBLWTARLWI 2 Z ZIZE T E T
o MEREDMEMIX Python EEIC X > TEDLD 3, 2D FAQ Tlx CPython WERETETET,

o MAIFNIARL =T 4 VI TRAT AL TEDLD ZF T, KT, I/O R AF XLy FIZBHL T3
H#TY,

o WIZ, I— FORELEWKD 2 BIIC 7RI T LDKy P ARy bERDIFZNETT (profile Y 2 —
AEZBRLTLEEIWV),

o NYFX—FRZV T FeH LT, WEREFHOMRERZRIBREDIELFT (tineit €Y 2 — L2 ZR
LT EEW),

o VRN RECRINE Y Z L v Y 3 Y OREEM R AT, (22 F TR P EOMORET) a—
RARLY V% FF5 2L 2 M HERL £,

YI13E->TH, Python a— F2@E# LT 280LI3 7 EADHD 5, 2 TR, MERERDL NV EDE
CETORVED D Z2#lr, —RVETE 2R L £

o I— FHZHIDWERIELORIEZIZSE IS5 F5 LD, 7TV X azmdifl ((@3E#E L7 13y
RLICER) T2I1E508, REBHBZELILBDHD X7,

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

o MD%T 2 -DDOEARERNEES A TI5VICHER0, B THEALLRAREIDDZE 5D 25
(HEFNZEEFERAFEAD) BZHLHENTT, ZADHAAALRRLD 2BOIGRMD X 512 C TErML
bDRLBEBEIHTY, L ZIE, V=TT &7 list.sort() HAIRAABX Y v KD sorted() B
Brefio T 2T W (k. PREEICEERAIE. sortinghowto ZZH L TLZE W),

o R FEEIDICLBBT, 41 X7 XROEREZHEPLT I EIAD ET, ZOEED ZH, ZREh sk
KOBIDERNICKRL L, 077 BB Ko TLEVE T, @RI, FrcHrVWEEP XY v F
DIETHND B D (ZHUIFHAIIL SHELELET) B IRETT,

pure Python I TZ2RFUCE L7245, BIEDHDY -5 D 5, HlxiX, Cython (&, Python 22—
FODLTPIERLIRE CHsRicay sS4 vL, ZBOT5 v F 7+ —LATHZEF, Cython I&, 3> 84
N (CEEOETY ) 7= ay) ZRHL, 2— FOBREKECELLES, C I rr I IV ICHEVDH S
5. H% T write a C extension module Z ¢ $ TX ¥,

B2E

N7 =< VA tips DE > TW3B wiki DR—,
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242 ZLOXFINERETIDICROMRNLFEIMTITH ?
str BLU bytes #7227 MEIA 12— X TABOT, ZLOXFIIOMEFRHEZLIH LA TV =22 b
ZUERRL. BPRPENT T, — RIS, SEOFITRRO a2 MESCFHIoRS O ZRIHAIL 5,

ZD str A7z E2RBET2DTBTITDDA T4 A2, 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 Z2fES5 Z & TY)

Z<Dbytes A7V 7 FBRETL2DIIBTITHDA T 4 4 Lld. bytearray 73 =7 A VL — R
B (+= HET) THRT 22T

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

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

Blay 2727 4% tuple(seq) BINTOI—7 VR (EBIZIE, $XRTOA 77 70) 2FACEHE, FCIEFO
RTIMTZEHR L £5,

Bl ZiE, 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 NIk o T
WAPREEPRHTRVDRS, tuple) ZERDOBFHTT,

Blar 2R+ 77 K% list(seq) EINTDOY—F U RABHEZWVEA 77 IVERUER, RAUIEFOY X MIEWHL
T3, BFIZIE, list((1, 2, 3)) X [1, 2, 3] #5 %, list('abc') X ['a', 'b', '¢c'] 252 %7, 5l
B3V A NS, seql:] LRI —21ED 3,
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25.2 BEORZFIIETITH?

Python > —7 Y RAZEOHE BADETA VT I7AEINET, EOHTIE, 0 BRUIDOA > F7 A, 18 2%H
DA TR, LUTHEETT, BDAL VF 27 AT, -1 BBRIEDA VT 7R, -2 Bgkhs 2 FHOAL V72
Z. LUFHFAETT, seql-n] & seqllen(seq)-n] *RILZEEEZTL I W,

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

253 OV RAZHFIRICATL—FTBICIFES LEESVWWTTH?

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

for x in reversed(sequence):

# do something with x ...

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

254 VD SER/RZMORSICIFESLETH?

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

YR+ EWOERZTEDRVWORS, V= LEETY XA NOROIOBREETTERN. 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]

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

[mylist = list(set(mylist))

VA MEESICERT 2 L ZICERIIWRDRIANZDT, 202 ) 2 MZERBIEWDVVDOTT,
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2.5.5 URMHSHERDT A TLZRDIRS BE

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

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

VR MNEERELHBZS S |RDEHETT,

2.5.6 Python THEHIZEBICIFESLETH?

DX Mo TL XV

[["this", 1, "iS”, nann, ||array||] ]

U 2 b ORMEFEEIX C % Pascal DEFIE[E T TT, KERE WL, Python DV R MIZLOERZHDA T
VI MEEDDHI LTI,

array €Y 2 —/VIZHEE SN EMRICRIT 252 /E272DD XY v RBHDETH, VAMIDHA
VT ABEBNTT, /2. NumPy RF DDV — Fo8—F 4 —§HRTH . B4 BT & OEHIN g kD
ERINTVET,

Lisp HFADEFEY X b 2B 2D, XNV %M 5T cons cells T2l —bTEET:

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

Sa—RITNEBRERD DO, RTVTIERSVRAMEFEVWEL &5, Lisp D car H7=2d0N
lisp_list[0] T. cdr iZH7=2 b D2 lisp_list[1] TF, RYRKMHELLHEEFETE 2 2 2SI NI
LEWTLEZW, 20TV, 2 Python DY R 2S5 X h BIEEITENTTH 5,

25.7 ZRITDV A 2EBICIRES LETH?

DI L TEIICOFNEEAS L LT LE I BB TLED:

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

CNEFRRL SICEMER S ZIICRAET:

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

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

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

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

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

CHIRE2DERBZVAN I DZ2ELVAMZERLET, VAMAEKRLDHZET:

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

HBWVE, THT 2R L TV AR EHH T2 2 T2 E9; NumPy &b LSRN TVWET,

258 ATz bDO—T U RICKAY y FPEBZERIBICIFESLETHL?

XYy FRBEBEMEOH U THREZERT 2 DITIE, list comprehension (U A NANERID) BT LA > b RER
KT

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

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

RDEZRFEETICAY v FREBEFITIT 20485, 2D for —FT+HITT:

for obj in mylist:
obj .method ()

for obj in mylist:

function(obj)
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2.5.9 BEMBEIXINBZDIC a_tuple[i] += [item’] ZFANEXHTZDTITH?
Zhud, BEARAEE X KA HEFZ, w5 HEHEL, Python TORIEAF 7V 27 b eARELF T2 bD
BODHHABGDE - TREZDTY,

COHME RN, BEF TV 27 P EREET R ILOERIC, BRERAHEEFAHEA SN - ECbEATEE
T2, Bl LT list & += ZfVEd,

RDEIICE VWL LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

FISNEH SN EEAEHLTY: 1A (1) 2834 7Y =227 b a_tuple[0] A oh, EROF TV 22
b2 DERINETH, FHEMER 22X TLOE 0 BRIKALEII I LA EIC, 29— RELET, K
RBIE, RINVOBENMIZIETLIIEZ SNV LLTT,

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

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

R T NVIAZERZ DT, HIS2EAE L TV 2 ORREORAT D 72O TT,

RDEHITE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBIMNCIED x o L EEXFETH, boLEIREILIE, 7 —D2DHo/2 LTHEILIEFEBALEHVWTWS,
EWVWHHETT:

>>> a_tuple[0]

['foo', 'item']

REINDRZEZPEFAND12DITIE, KD 2 HEH->TWARERHDET, (a) A 7Y =2 MZ __iadd__0O
FRX Y v FOFEEINTWEGE. IRAA += 23FTE N5 L 2z h, 2 DR D EBMRAST
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b Ed; (b) YA MTIX __iadd__() X extend) OMEUFHL EFHHT, VA MZRLET, ZAREHT,
YA PFTIX += 13 list.extend() @ "M 7B B oD TL %

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

[1]

CHUIRE EHTT:

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

a_list L TWA T =7 MIFHIH, BEFINTA T2 PADKA Y XITHEE a_list ITRAZH
F39, RALTWVWEDIZ, a_list PEHFHHETIELTWERILA TV 27 FADRA V EZ DT, RARKN
WIS LT0inwoTIa, RALEERIEE THE T,

WoT, SDXTNDHFITIE, ROEFELCZeHEETTVWET:

>>> 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 I L. U R MIFEIR (extend) XN E T, result A% a_tuple[0] BBLCHEL TWVWE AT =
JRMERAIUATY 227 b EBLTOVRELELTYH, XIVEAERDT, ZORBORAZFREIDZI—RD
£9,

2.5.10 MLV —FDRLIZVDTTH, Python T aDIILYEHBIITEEITH?

Perl @ 2 2 =5 4+ ® Randal Schwartz DEL XN2 DT 27 =v 7iZ. VA MDERR, ZHPNOBEERZD
[y — M) WS 2 X MY v 712k oTY—FLET, Python T, list.sort() XY v FIZ key 515
BT ZEW:

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

TODATL—RERBEDDETERINLDATL—RIILTH S, DEREZELEATLEIWN,

>>> 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?

75 2%, class XDOEITTHEREINIEFHR LA TV 27 VT, VIRF T2 MEA VARV AT TV 20
FEAERT 27D T T L — e LTEDAL, 57— 2BIIRFE DT — & (attribute/J@ME) L a—F (XY v
R) O ZMERL TWE T,

FLlwr g2k —2D Lo 72 (HiLwr 7 ADRK Y R MENET) KESVWTER b TEE
T, ZOHLWI TRIZ, BEES FADLEEEAY Yy FEMHEALE T, ZAUED. A7V =7 FETILRHK
TEBINCHERTE LT, A=V Ry ZANOEERNRT 7% 2745 2 — 172 Mailbox 7 7 A %E- T,
ZRDPHVAVWAREED R =LKy 7 ZADFEREW|S MboxMailbox, MaildirMailbox, OutlookMailbox O
XY T I RARENLZDTT,

2.6.2 XYy RrEEmTIH?

AV R, A7V 27 b x PEOET, #% x.name(arguments...) & LTHUIHENZBDTT, XYV v
P37 S AEROPTHEBE LTEREINET:

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—FIFICBEENICOT LN H4H1ICT EEH A, meth(self, a, b, c) ¥ LTEHRSINEA
Vv Fld, FOEZDBLRINSETZSIADA VAR YA x 1T LT x.meth(a, b, ¢) £ LTHUOHEIAET,
UCHEN7=AY v Flid. meth(x, a, b, c) DBMEINEZHDLEZET,

BEXV Y FOERPHFUHLICBEWT self’ ZBARLARITNELRSBRVDTIN? BRLTIZE W,

264 HB3FTPx VD BEXONIIFAREDH T IVSADA VRV ATHB D %H
NBICIRESLETH?

Lt A VB isinstance(obj, cls) Zfio T XV, 75 ADX SN %5 Z T isinstance(obj,
(classl, class2, ...)) DXIKXFTIE, H2A4A TV bMEROBDI FRADF TV 27 VN THEID%
FHRBNEFT L. isinstance(obj, str) X° isinstance(obj, (int, float, complex)) D X 5T F U,
Python DNV M Y BIDOFA TS 2 7V THEHDBARNLNE T,

& | isinstance () & abstract base class (MREEIES Z ) H o DA S F = v 7 LE T, 2D, ¥
Bt (register) SN7z 7 7 ANER /BT ZNZHA L TWR TS True ZIRLE T, [EDOAf VARV R %
TAMTBHEE. 7T AD MRO ZiRNET:

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
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BB, KEmorm S AT, isinstance() 22— —FERZD 7 FJRAMEDFINRETEDID A, 77
2% BESTHHET 2 EIC, BURA TV 27 MERAIZA XA VIE, BEDIRZBENE S FENLT 275 2D R
VY RBEETIZDDTHoT, ATV DI IRABRARTED I SRAIGLTES L ZT23HDTIED

DEHA, BIZIX, M2ETI2E8R3H-7-8 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() XY v FZITRTDI FRTERL T, TN IE T L TT:

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 ZELIIATID?

Zi# (delegation) kX, A 7Y =2 MEAOT 7 =y 7 (FTHFA YRR =V EBINDS) D—DTT, A7V =
ZbPxBHoT, ZOXY v RDIBELE—DDREIFVELEZZVWELEL XD, FILWI I REEKL. &
ZATNRY y FREGEHFLIFELEL, OTRTORAY v FE x DIMIET XY v FICERTIH LW 7 2%

(B3

Python 70275 <3fliHICEEEELETEET, HlXIE UTDIZ 72, 77 A4LVDEI BRI BRI ST

RTCDODNFERXFICERT 37 7 A% REL T 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)

26. ATV
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Z 2T UpperOut 7 7 R write() XY v FZERLZBL T, FIBOXFIN % K FIEHL Thr o HilE
7% self._outfile.write() XYV v FEIMUHT IS LET, ZOMIRTOXY v NIZEEEL 2
self._outfile A7V x 7 MIBEINE T, ZDFEEIE __getattr__ () XV vy FERELTRINET, B
OHIEHOFMNE FFEY 7 7 LY R 2BRLTIEI W,

BB, —BUCERITY v F 12RO BEB T, BENIREINZRICIEIFGAHINAR LRI, ZO7 52
12 _setattr__ () XYV v FEERTIDENH D, ZAUTFHLOFEENMNIETT, __setattr__ () OFEAM
BEEIBBIZUTO LS D £

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () FEEEX self.__dict__ ZEHE LT, HREEREZEZT IR n—h L RERE
FI3 L5l ERA,

2.6.6 EEVSATERSINIAV Y FZ, EDIVSRAZMELIIREI SZADSHUHTIC
BRESLEIH?

HAIABD super () B Z o T ZE W

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

ZOHITIX, super O WEMEEh7z4 Y AKXV R (self OfE) Z HEIHIKI L. type(self).__mro__ T method
resolution order (MRO XY v FERIE) 23R L. £ LT MRO T Derived DX{TZiEL %7 Base

2.6.7 EEIVSADAFZEZARTVWI—FZEICIRES LEFTH?

BIEZ 7 2% 4 Y 7R (alias) IWRALTBVWTS, ZOTA V7 ARPET 22 00ondb LhiEtA, 25
FTHEZA V7 ARRATREEEZ DT TEAE T, BRAIC, ZOFRIMGHTIHEES 7 XA 2HINGES
e E FIZIEHZB Y YV —RIC ko TEIRLVWE 2RI ERTT, fH:

class Base:

BaseAlias = Base

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

(C++ % Java OFEKRT) #YR T — X YR XY v FH Python THR— S TVWET,

F 27— X 2E51213, BB JRABEZERL TSV, ZORMEICH LWMEZAT 212id. KAT 2
27 A% WIRT 2B H D 5

class C:

count = 0 # number of times C.__init__ called

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

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 25 CRRVWEIAZAERBE ED I T RICEoTAH—N"=F 4 FINRWVIED,
c.count b isinstance(c, C) THBITNRNTD c IZNF5 C.count ZSHL 7,

HEE: CDOXY vy RNTIE, self.count = 42 D X5 RRAIL self HEDEEIZ "count” ¥ W I ZHETDOH L
CTHRRVA YRRV ZEED T, 77 RAOFNRT—XOBEFREICIX, XYy FRNTHE0EPIh2b S
T, VOB IRAERIBELRINUIRD FEA:

{C.count = 314

FHYX Y v ROMEZ 9

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

# No 'self' parameter!

UL, 8IUXY Yy FOMRESR2 D - LR TEIE, BICED 2 — L L\VEEEFS 22T

def getcount():
return C.count

EV 2N BEDIE—DODY FRAEEHRT S L1 (HBVIEY 7 AMHMEMEICHES ¢ 2 £ 512) a— KA
MENTWBRE, TR TRERY TR TEET,
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2.6.9 Python TAYZA RS54 (PXVYR) EF—N—O—KT3ICEES LESLNT
FhH?

ZOBMDEZIEINRTDOXY v RIZOWTERADZETTH, TOHEMIZWWMLTOMEDSRY ST
XFET,

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 D5 EM > 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)

CHTRBICHEME ZE X T AN, EHLEHTITEWTT,

EXNZEZ o35 800 2 s EETE. flz

def __init__(self, *args):

TARERLERYABTRTDOXY v RERTHZET,

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

FIICT Y R—=RAT7 PO W EBAE, 77 ADTTAR=IRBERE, "~ 70’ 2w Bilinon)
RBOVWHETERLE T, __spam O &5 %X (EBIC oL L, RECHLH->TH D07y X—2a7
B d) DFTRTOHEANFIE. classname MEFHD T VX —RA A7 FTXNTHIFRLZBED 7 7 24 L 5 HUE.
_classname__spam D & 5 IIXF 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):
(RDR=212%i<)
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(AIDR=I 25 DfE X))
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

The private name mangling specifications for details and special cases.

2.6.11 I3 RIC __del__ AVYFRZERZLTVWBOTIN, 7TV bZHEIRRLIEE
ICHHENEHE Ao

WL ODDRRENED B D £ 9

del XREAFLD __del__O) ZMUHT IR A - CHRHEMICA 7Y =27 POZRAY Y P 2L T
BDOT, AVY IBRERIZKR oL FZ __del__O) BFFUOHEAZTT,

T XEEMERY 7 (FOENENDBOBReH L, BOZNZIBTDOI R M eHov ) —ky) 26T
LA, ZOZRAT Y MARLT 013D $H8A, K4, Python 32D X523 A 7 vt 32703 ) X
LEFEITLETH, 7T RXEENOBRPIRL R0 THROLIDAR=—I AL 7 IPETEINDE LTV &2
DN, LABRWDT, __del__O XYy FEPHERTHTEHRWEA IV /TR EN b L E
Bho THIMEZBEHL LS T2 L ZXMETT, SHIENWI LI, AT7V=227 D __del__O XYy ¥
DFEITENBIEFIFERTY . ge.collect O ZEENL TIEZHHIT 2 B TEEIH, A 7P =7 bIRL
TRHIRE NN E S BARBITHRZHED BDET ,

RSB aL 72D 22I130WZ, 7327 M close() XYV v REHIRMNIZERL., kb oz560WDT
HIEPHEZ X5 TE2DIENVNWI T, close() XAV F2f52, 7479227 V2SR LTW2EN
FPEROBRTEST, _del (O ZEBEFOHIZWTLEXIW - del () X close() ZFEFHITTL x5 L.

close() BHREILATY =27 MW L THEEIFZNTH VW EDBRIEENTVSTL & 9,

BIRSWREZET 2D IR, weakref EV a2 — %o T, SRAV Y MEHESLT I RIATI2 7 FER
FTZEeTT, BIRIEY Y —MEE #le (WERS ) BIESREH S NETT,

BRIZ, __del__ (O XV vy FPRNEREZEGE, BEDX v - sys.stderr KEXZENE T,
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2.6.12 EX5NTVFRADINTDA VARV ADI AR ZRBRICIFES LETH?

Python 1327 7 X (RN A VB OFRTDA VARV RAZTEDFERA, VIADAVA TV RIZENE
NOA VAR ZANDFBWD YV A M RELEE L TIRTDAL VARV AEEHELNET,

2.6.13 Bt id) DBRIE—BTHVELIICRZZDTIH?

FAAAD idO W, A7V =27 PPEFEL TV EIE—ER ZEPRIEX N TV A BHELR L £3, CPython
T, ZNUIA TV 27 bDXEV 7 RLRARDT, A7V =227 bBXTY2HHIBREI MK, KITH L AR
ENA T 27 MEIXEVORUEHMIIXEYHEBEZHARIATVWS 2D, LIELISTEZES, ZOBHfE2X
DHICRLEL & 5

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

2 ODFE UEZEFD id 1X id() OFEITOFNIHMELNTIT S X FHIRIN 2B ZBHMA T2 7 MNck3dbDT
Fo id ZRARTZVWAT O 2 7 MR EREE TR I ERHFALZWVEDL, ATV 27 bADHIOBIREES TL 7
W

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

2.6.14 LD is EEFTOR—METI MENTTH?

is HETREA 727 FOR—MHE2 7 A MLET, 7AF a is bk id(a) == id(b) X FIFETI,

Fl—M7 2 s OERBEBELFFEZ. A7 27 VEBEICENEHEFE—THD, a is a lTFIT True ZIRT W
528 TT, A—M7A M@, FMETA XD DERERTT, Fiz, FEfMitE7 A b xERY, A—H7 X b
IZEBME True F721% “False” 28T Z e DR NTVWE T,

7Rl A7 AP 2EMMET A PORHETEL2DE, A 7Y 27 FOR—MEPRIESN TN EHE DH T
T —fRANC, FA—MEMIREEE N2 RIMUL3 2H D £

D MRAFFHLWELEIZED ET2, A 7227 FIDIXEZXEV A, new = old fRADFR., new is old PRIE
INET,

2) AT VSRERNTZ2aTFICATI MV 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 DI EETE S L B2 EMK
L%73, a = None ¥ b = None fXADHE. a is b BRI ENF T, None B YL b rDDHTT,

Z L ORI TR, F—MHE7 R MRIBEIHTRL, FMET A b 2BEoLE3, Fig, 07 rThi e
PRIEX N TV int R str REDERE T = v 7T 22DIZFA—HT A M EFHLRNVWTL XN,

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

>>> a is ¢

False

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

>>> c = b + 'thon'

>>> a is ¢

False

FIREIC, 2 —ZTARayFFOHFLWVA VAR AZFE—TEHH TLA:

>>> a

1
1

>>> a is b

>>> b

False

S 4 750 0a—RiZid,. F—7 XA ME2ELL #5200 RN X —UBHD %75
1) PEP & TH#tiRxh 3 X512, F—MF R I None DF = v ZDODRWHIETT, a— FOHFTELERIED
LoD ET L, false LFHMEXNZEBEERL S 2o+ 72 27 b DEREZET T,

2) None AL ANETD 2HE. AI g BEemEIiZa Yy £3, 20 X5 RRHTE, ftho
FITV 2 P eRBIENE MBI ENSZS VI DEEF TV b EENE T, HlZIE. 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. FMETAFERI—METANTHBLZVEWITRWEERXD D 5, 2l
float('NaN') O XS LREPTEHB L EMTHRVWA T 27 M2k oTa— FRELT 30D TT,
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Bz X, Z4UE collections.abc.Sequence.__contains__(): OFEETT:

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

return False

26.15 E5FNEHTISRBEAITa—FTINBA VARV RIIBHES NI T— 2 ZHET
TEIN?

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

VARV ADPERENT: B EHIK D, A AR ITNANBA VAR YADT — R EEZDIZETEE T,

INBEDA I a—RINTFTRITNT, I 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)

48 BL28 7OJ5327 FAQ




Python Frequently Asked Questions, J1)—2X 3.12.4

(AIDR=I 5 DREE)

{'blog—why-python—rocks'

2.6.16 XYY REDHELZXy v a2T3ICIE ESLIESVLVWWTTH?

AV RF¥xr v aDFRERIZ2DOHD, functools.cached_property() ¥ functools.lru_cache() T
To WIFHFA VARV ALANL, BEHEBY FAL NV THRERERIFELE T,

cached_property 7 70 —F %, SIEEROBRVWAY v FTOABHEET, IS Y RAX TV ANDBIREIED
FHA, FrvPadhieXVy FOMRIZ, A VARV APEETVWBHZIHREEINE T,

MR A YRR ZAPMEDNZ L o THE. Fr v adNX Yy FOMRN T CITHRENE T,
REIZ A VAR VADEED L BOONTXY v FOMRUEATLEI I TY, ZRLIEBEERZ RS
BOHHD L5,

Iru_cache 7 70 —F1&, hashable 7258 =FF> XY v F Tl % FF, weak references ZE 372D DRHILEES
DIRVRD, £ Y RARX Y ZAANDBIBENED £75,

least recently used 7/L3'V X4 GRE : LRU EMLIfEONZdDEET) OFAK. FrvadBfEEIN®
mazsize THIRENZ Z¥ TT, R, Fr v apbRUINTECHEINEGD IV 7 ENDEET, 1 VAR
VAPEERITD T,

COPEEET 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 BEICEDSHRWI L ZEHRE LTWE T, BH#ET A Y AX VAOBUNALETH S
&, cached_property 7 70 —FIXBHEOLEEEMHTER WD, WEELRI KD FT,

station__id DRI EDLET Iru__cache 7 70 —F ZREREX R 2121, 79 AT __eq__() & __hash__() XV v
FEERTILEDRHDET, ZAUTED., Fy v P dBETEEOEHREMHTEET:

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 771N Z2EBICIFES LEITH?

BV 2—ADPIDTA Y R— bR & (H LR BEOay M vEnk7 s A Ao THL, VY —2R
T7ANDEBRINLE), ary I LrEhia— AR AoTWS .pyc 77 A ND, .py 77 ANVDHZT 4
LZ M YDV 77T 4L MY __pycache__ WHEMZNET, .pyc 77 ALD7 7 A VA, .py 7 7 A LD%
HICHRED. .pyc THD D, FHEEFIEZ D7 7 4 W E1E- 7z python N4 F VITHRTE L 2 SCFFNTR D £55,
(FHfliZ PEP 3147 2L T2 X0, )

.pyc BPESHBRVEBD 1 2, V—RXI77AA0H%57 4127 bV OHROME, D% D __pycache__ %7
T4 L7 PUBMERRWEETT, 24U IR, V2T —N—TT7 R+ EfToTWVW3 2 ED X5k, FIRE
DL—F e FTEDL—FHRIRGEC. BZDEES,

PYTHONDONTWRITEBYTECODE BRBEZEH Ay P XNBWR D, EYV 2 —% A4 ¥R—F L TWT, Python IZ
__pycache__ ¥ 774 L7 FUERMED, 22XV A NVENTZEY 2 — VDB 5680 (MR, 71 R 7 D2
XRAR—A, RY) BHIEEE. pyc 7 7 A VITEHENIESHE T,

K EMDARZ Y 7+ % Python TEITT2DIEA Y A— 1t eidALINT, .pyc BIERINLFEA. HIZE &L
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MDEY 22— foo.py DAHIDEY 2 —)b xyz.py &4 Y KR—=FLTWVWBHE, (zra~v> Fe LT python
foo.py EFIBIAAT) foo #FEITT B L. xyz IFA Y R—PZNBDT xyz O .pyc IMEHRZINEFTD foo.py

134 Y KR= b ENTDITTIEROVDT foo D .pyc IIMELNEE A,

foo @ .pyc 7 7 ANVEAERT S - DF D, A VKR—=FINTOVRVEY 2—1D .pyc 7 7 4 VE/ERT S -

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

py_compile €Y a2 — MEFEHTHEEDEY 2 — L2 AV XA ILTEET, HHDO—2F TOEY2—1D

compile() B EA VX507 4 TICE[TTHZLTT:

>>> import py_compile

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

ZDXICHETTBL, foo.py ERIUEFTD __pycache__ ¥ 774 L2 MUIZ .pyc BEEHINET (IBH

77 ANDNBIX, F T aVE cfile TEHEZXTEZIHTEET),

compileall Y 2 — L E X IXHENIC—2OREBDT 4+ L7 PIVDITRTDT 7 A LAV XA NVTEFT,
7 aryF A5 compileall.py ZEEIL T, I AV LAEWVWT 74V EZBLT 4 L7 U DRREH

ELTL X

[python -m compileall .

272 REDED 21— IILBEZHMBICIZESLETH?

EV 2 —NEHTD o TEBRINZZ 0 —NULER  name ZHRRIZITHHOLHZRETEEI, 20
fl2S ' main_ ' TH2eE, 2070778 FRA7 VTP LTEITEINTVET, f VR—FPINBZ LI

FoTEOLNEZKIEDEY 2 —MEaAav Y FIA VA VX =T 2= AP HLT A PR L TVT, __name__ %
Fzv 7L THrLZDaA—REFEEITLET:
def main():
print ('Running test...')
if __name__ == '__main__"':
main()
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273 HEICAYR—bFLBSIED 2L ZEBICBES LIESVWWTIH?

UTDEY 2a—-A2dHo7 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 EBRUTORMEZETT2Z TS
e main 7% foo A4 Y R—1+F 3
o foo DZED 7T — P ERKXN D
o foo A VNRAININFFTRIAD B
o foo M bar A VAR—1TF 3
e bar DZED T a— UBER SN D
o bar N VU RA NENFEFTRIED B
e bar 7% foo A YER—bF 3 (FTIX foo LWVHHARDEY 2 —NHH 5 DT no-op L4 3)

e A VR—FIXHIZZXLIE foo DT — N5 foo_var Z#HEA T, bar.foo_var = foo.foo_var I
ELES2LETD,

CORBEDBFEIIRML £3, Python A% foo ZER LD o TR T, foo DI B — VLS VRLDEE
FFERETTL O,

import foo Z{fioT, Z@— L3 —F®D foo.foo_var 77 AL XS Lzt ZiZd, THERLI LD
EZhEd,

COMREICIE (D dD) ZoDMRIKNDH D 5,

Guido van Rossum (% from <module> import ... ZEfEDRNT, TRTOa— F2ORICANS Z
EREFIDTVET, Fa—NAVEHE 7 7 ZAZHOOIHLIZER B b 4 VEBOATITONERETT, Zh
TA YER=FEINZTRTDOEY 2 —/UF <module>.<name> ¥ L THI L Zickbh £73,

Jim Roskind X ZNZHDEY 2 — NI LT TOIEICED 2 Z 2 RIREL TWVWET:
o TIAKR—=F (A VER=-PENEEES SRAZHBEL LT v—oUb, B 75 R)

e import X
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o 7UT 47 aA—F (A YR=-PINTMEICL > THHHL I N E e — L EED),
A VR— FDRFWRIGINCEHNS Z 55 Van Rossum (&2 O EE ZIUIEIFATEAN. THEFEMNTT,
Matthias Urlichs 138—I1CHIEA O R— bR ELZ WIS ICa— F2ERLABT I 2#RELTCVWE T,

NS DIRRFIIZNZNMLEIELZ B TEET,

2.7.4 __import___('x.y.2’) I¥ <module 'x’> ZRLFTH. z ZBBIHICIFLESLF
ThHh?

importlib IZ import_module() & WS HEFRBEIMIHZ2DT, RODIKZELLEFHAT I E2METLTLE
EW,

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

275 AV E— FSNEEY 12— LERELTHSES VK- FLELEA. ESBENEL
ho BETTH?

R —E% LOMED? 5, Python I3EY 2 —ADRRINIA Y R—FENLRIZOAES 12—V T 7 L L& FHA
AABET, ZILRVE, 7 EADEY 2 — L TTETWT, TREFNDBRCEARES 2 — %L VK—FLT
W3 EORTBT T ATIE, TOEREY 2 — VORI L BETOHEDIEIND 28D ET, FHEINSE
Y a— VOBEFHAEEHIT Z121E, 2o LT X W

import importlib
import modname

importlib.reload(modname)

TR ZOFERIZ 100% BEEIFEZAEEA. Eh DT

[from modname import some_objects

DEIIBRXEEGOEIY 2 - A VR—FPENF TV rOFOANA—Y a v BHEVREITEST, ZOEI 2—
MZT S REBPEENTVWEDS, BETAIZIAL VARV RARF LWIZ S RERERFS LHI127 v 75—
SNFEFA, TSI TUTOFELIREBOLARINZET:

>>> 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, 7I7AF T2 O 7 EAME ZHFT 5L THLNITARD £

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

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

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

Bl /F T DIFIMM TN DT, MM & N OFEE DRI 70— FLORIRDE WL Z D X T8 A FET.
CoTuro<iEznks>ka—FRHICHLSDLET:

if (x <= y)

FHADPEDL B, x++ [TOADPETEINET, LPLA YT Y MIEoT, ZLOADFOZEEEZTLEL
¥9, MBEERC TR IRTER. x> yRORX y BT 7 IVRXA Y FENIDIEFRELAS . ZDa—F%
LIZOBHRT 22BN £,

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

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

ROEMZEBIL T E W,

3.3 BEFENERBOHABRCARICFERBATITH?

I—HF—FELRD XS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

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

CPython 1281} % float AUIFLHEIC C FFED double B NE T, float A 7Y = 7 M DEIXEIEEE (ML
RIFIZIE 53 bit) O 2 MEFEH/MNGE L LTI A, Python 1370 v # O A— ¥ 2 7 HEELTOS C
SELOEEEMENE T, 0% b, FEVMUSEICEI LT Python 12 C 3% Java D X5 RZ L O— KRS
FREFLC DR BV E 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 (L THEWEED) SAUMETH - T, B#HR 1.2 TRHD A, —BHY
ZAara—&2—TId FEEIHEHS N2 IEI:

[1 .0011001100110011001100110011001100110011001100110011 (binary) }

T, [EMECIEROMETT:

[1 .1999999999999999555910790149937383830547332763671875 (decimal)

53bit DM KEE X, Python @ float 12 10 #EET 15~16 HTOMEL2 5 X £ 3,

For a fuller explanation, please see the floating-point arithmetic chapter in the Python tutorial.
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3.4 2t Python OXFINIA Za—RXTILBEDTITH?

ZHRZIFWL O DR EBH Y £T,

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

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

3.6 BEXY Y ROEFRPCPHEUHBLICEWT 'self’ ZBARLAITAEES W
DTIH?

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

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

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

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

3.4. %t Python OXFHEA I 2a—2TILEDTITH? 57
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3.6 XPFTHADLTELRVDEBETID?

Python 3.8 DIfF72 5T 2 &I

AV FHET = 2o RARR, ROPTEBIARAL £

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

EDEHLIE PEP 572 BB LTLFEW,

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

Guido WbH K

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

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

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

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

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

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

MRIZZO57D T
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[“1, 2, 4, 8, 16" ]

ZDFEWITIIEZODERDB DD 5,

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

ZOHORMNEEIZ, HARNIE TFMIERR, BR e XFIER L dIMEEE2 X5, Y= YR TW
D72 LWVIHDTT, BWEBHEH, ZITRERVDTT, W OrDMHD»S split() EXFFIDX Y v K
ELTBOWEABIEAPIEETT, ZhE2 R0 DTWVWTL & D

[”1, 2, 4, 8, 16".split(", ") }

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

join() &, XL —RXFHNZ, XFHNDY—r > 2% A TL— LT AESEROMICHEEZHATSZ LS
WHRLTWADT, XFHDAY v RTT, ZDOXY v FiE, HEBRERINZHLWI IRE2ED, O—F v
A ER2 T VLR B5HICHHEZE T, N4 MIRAA MEHNCHFEED A Y v RB3H D 5,

3.9 FIRAZENS SVERVDTID?

try/except 7 1 v ZIIHISHIE S A8 T AUIMR ISR ZRAYT 3, EBRICHIS 2T 3 2 D3 EfiT 3, Python
2.0 XOHION—=T a > TR ZDA4 T4 4 L2 OB RIYTLT:

try:
value = mydict [key]

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

ZhE, HEPIZLALDHEBCF—Z2HoTWH e PHTEZ L ZDAEREZZRLET, £ TR Z
DEIICEZET:

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

value = mydict[key] = getvalue(key)

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

3.9. AIARRENSSVEVDTIN? 59
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3.10 Python [Z switch ¥ case XH' G L\DIXBRETIH ?

—RENC, gk X7z switch X, RPREDEZ - IXMEDESEZFHOL E, 100a—F7my 7 R2ZTL
¥ 3, Python 3.10 LIETIE. V7 7 VESLHEIZEZMNOER E. match ... case X THHII~Yy FXHE3Z
EHRTEET, IOHVFREIE—EHD if... elif... elif... else T3,

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

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

func = functions[value]
func ()

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

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

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

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

C @ switch-case-default D&k 57, 74— N ZANL—DH 3 switch ZEMT A b TEE I, T30 L
WIS ZIWIREEDDIRNTL & D,

3.11 OS HBEDAL Y RREICKSTICAI VR TURXTALYRZIZa
L—FrTB32CIETEFHVDTIN?
EHL BRI, A X T Y XIE Python DRAX Y 7 7L —LZ2iXP%ed—20D CDAXYy 7 7L —

L% push LET, FRRIC, FHRDIFLAE I VX LKRE ZIZ Python IZa—ANw 7322 8HNET, £o
T, BRBAL Yy FEEIZIZ C DALy F¥KR— FHRETT,

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

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

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

3.13 Python (& C X ZDMODOEEDOL S ICEMEBICOAVNTILTETEIH?

Cython 1& A 7> a>D7 /77— a YfF&ED Python DEIEME CHLRAZEEL F3, Nuitka i& Python %
CH++ a— RAEHT 2 RELE Y Python 22084 5T, 58£7% Python Sia% VK-35 ZZ2HMWE LT
WET,

3.14 Python IXEVZEDLSICEETSZDTIH?

Python @ X £ HHOFMIISEEEICHKD £9, Python OREHED C E% CPython ZEBRAIT > v effiso T, 7
JRRATERWA T 27 VR LET, DX D =X 0% Fo TSR A IV EEDET, ZUITHA T
B 7L 2) XA EMRICET L. 778X TERVYA ZAERL, BXAFhA TP =7 FEHIBRL £
T, gc BV a— NV OBBT, FR—=YaLr>ayiEEFL, 7Ny FHEEEEL. AL 7 XDRTXREE
HTEET,

2L, o5 (FlZ1E Jython % PyPy) dAHMEHY (full-blown) A R—yaL 7 XD X5 K}DJ[JO)X =R L

WHRET 20 LNERA, H727/-0 Python a— KBS T > FDFEEDIRZ FKET 25 Z DiE
WSS R EOREZ S FE T TL & 9,

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

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

EIE, CPython DBWEAT Y P TFAN I ZRZRDAF— L2 F 21T £ NDHFHLWRAZTLICT7 7 A VIZH L BR
9, UL, EFINR GC 258, 2hen 774047V 2 FREIEA (THE SN 2) $TIAE
7. BEic ko TidRW., MRS ZEL ZedH b £3,

Python OFEEITHK S FTICEIK a— FEHIKE, 7 7 A VERIIZEAT 22, with XE/F->TL I W, Z
NTXEVEHORE— L BFRZLExF 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 BLGEEGEHHNBHARN—2OAL IS 3 AF—LZ2FEDBRVDT
gh?

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

BHIN A GC 1k Python M7 7V —> a VicllARAEN 2 L 2 RV ET, RXY 7R YD
Python TEIK R D TlX, BHED malloc() ¥ free() % GC A4 757 VUSRI N 2 b DICE X THM
EhHH FHAM, Python #REL=7 7Y — a v Python Db DTV MBD KEHE#BES> T3
PHLNETA, BIEED X 51255 Z T, CPython i& malloc() & free() PHMUNCHEEXINTWVWARH A
BRHDIZHMIEEIELNET,

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

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

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

317 BEE TNV R P EVWS DT —2BREEINTVSDTIH ?

DR PMERTINVIEZ, ZLOETHTHWETE, —RICWEIAREINCELR S HIEETHbODOLE T, &7 iE, Pascal D
LOA—F 2 Co BEK AERIOEEZONE T, BIPEL > THRVEET 2T —XD/NIREST, 7
N—TF LTHEINE T, FlZIE, TAHLFEZEZ 2 O 3 208D X 7L e L THYNIZREE T,

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

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

3.18 CPython TUX MIEDLSICREINTVLBIDTIH?

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

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

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

3.19 CPython THEFLDLSICREINTVETH ?

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

HEEZ, BHRCREIATVWIZAZNOFXF —ICHIET 5"y ¥ 23— K% hash() VMM YEKTEHE
FTAHZETHEELET, 20Ny Ya2a—FEF—/mEXTDY—FNIZXoTRELZENLET, X
¥, 'Python' D vy > afEild -539294296 TH Y, Y v M —Di& 5 1217 DXF4 'python' D vy > afHiE
1142331976 TF, ZLTID /Ny ¥ a2 a— Fi&, EIRFES Q2 NEEY TOMEZFHRE T 2 7-01libh %
T, RELTVEF—DOny Y22 TRZ 2 2 TUE. —EOKM - Big-O iETIE O(1) - TF—%M
BTEXDHZLITKRDET,

3.20 BEHEDF—RBAMIa—XTILTHLLTRABSHBVDTIH?

HHEDNY Y27 =7 NVOFEEIZ, F—2HOTF 57D, F—ErLFREINL Y P2 EHZENET, HL
F—NRIa2a—RINBFTI27 Voo, ZOEEBEZLN, ZAUTEI DAY Y2 fHEBED>TLEVE T,
UL, ¥=F7Y 22 P EEELZZOBMETHN, ERAFEDF - LTHDATW AN T RWDT, &
FORDILY MY ZWEYLGNCEPEERA, ZLT ACATY =227 b 2HES L LTH, Ny ¥ a@dED
TOROPD FRA, HWVEEZRZS ELTH, Z2ONy T anNt FURLERONE ATV =7 P DHIZER ST
Lo, ThBEOPD XEA,

3.18. CPython TURX MIEDLSICRETNTLBDTIN? 63
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VANTA Ty TENLFHEFENLER S, FTHMIVZA M2 X FITEHL TLIZE W, BE tuple (L)

(=S

YZFLEYEICZYMYVDERIAZERLET, ZFNIEA I2a—FTLRDT, HEOF— LTHEX

£7,

WL OO AN SN o T-HRE:

e 7RLR (7Y 227 FID) DNy T2V R b, ZHUEX FCHEDHLVY R M EESTD RO 5730
DOTEKHTY, HlzRIE:

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

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

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

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

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

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

class ListWrapper:

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

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

def __hash__(self):

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

try:

result = result + (hash(el) % 9999999) * 1001 + i
except Exception:
(RDR=D12Hi L)

64
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(AIDR=I 25 DfE X))
result = (result % 7777777) + i * 333
return result

BB VAPDRAYAN=DHIINY ¥ 2 LT ERNS DY D 2 ATREMER. BfiA — =T 0 —DR[REHEDL 5. Ny
T aRtEIRERECIE D 9

EHR. ZDATI 27 I PFHBREENIDEDPI2PDL T, ol == 02 (T78DH ol.__eq__(02) is
True) 2 51EWVDTH hash(ol) == hash(02) (F74H%5 ol.__hash__() == 02.__hash__()) THL TIER
DERA. ZORIRIGHEATERIIUL, FHEPZOMO Ny & 2 1D I EREEEVWERZ LET,

Z D ListWrapper OfITlE. BEZBIT 272D, 7y 47T 27 PBIFENCH LMY T v FENZV R w3
EHEINTERD TR A, ZOFRMLHERD o OB RICOWTHEEZR 2 HIESRWRD, Zhiz L Tid
WIFERA, FLFBERXTLEE N,

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

R =<V ADBME L 22 KNTIE, V=1 T23DEFICVA DAL —%2/E2 DIXEHRIBZLNTT, Z2Z
T, list.sort() EA YL —RWRQVA MY - LET, 2OZZEIRVED, ZOBBEY - tahk
VRAME2RLERA, 295528 T, V= brENLAE—DHET, V- FZRTVRVWDHDBELTEZLL
LEIT, Do D LEEELTLES LSRRI ET,

HLWYZMEIRLIZWES, KD DICHAAAD sorted() BB EH - T XV, ZOBEEIX. 52607
AT L= b AJREA T 27 b LWVWU R MEAER L, YV—FLTRLETS, HIZIE HEoF—%Y—FrEh
72IEFETA 7L — M T 3R

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

3.22 Python TREDLSICAF—T 1 —AAKRZRELERATSHDT
Ih?

C++ R Java DESREEIEMT 2 L5, TV a2 —NIINTEA VX —T7 = —AHEOREIZ., TV a—1
DAYy FRBHBOFREERLET, /Y& —7 2 —ADRENa Y A ARICHEHBAXN 2 2P, KEhR S0
77 LORERBICRIID e, IR SN TVWE T,

Python 2.6 T, #IRIZEE S 7 R (Abstract Base Class, ABC) ERTE 2 L 5I1C/K % abc Y 2 —LAENMNX
NF L7 DT isinstance() ¥ issubclass() 2o T, A Y RAX VAR F AN, % ABC ZHEELTW
BPEIDF vy 7 TEET, collections.abec EY 2 —/L Tl Iterable . Container . MutableMapping
7 DERZ ABC BERSNTVET,
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Python TlX, 4 ¥ X —7 =z —REHEDZ L DAL, a3 R—% ¥ bADOHEYI R TR MRBICEDESLNE T,

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

Python TKEL THEMLR Y TV r—> a v EBET I &, A V& —7 o — 2 ARIC, @427 2 H R
SHIBET, EBRICK, A VX =T 2 —RETETAINTERWI B 7 00EEDH S DT, Thll Lz
D2 FET, HlXIE list.append() AV v FIFFHLVWERZDHL2HEEY A PO ITMAET, £ VX —
72— AEHETIEZ D list.append() DEENEFRICINEITOIONE T AP TEFHADN, TAMAA -1
5 Z OWRER i HLICTED D LN E T,

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

3.23 2t goto NEWLWDTIH?

1970 R, AXERMNEE LTz, BAFER X goto 1X, BT 20D FELT2OREL WS ENR” A7y
T47 A= RO BB TH DL, RAKESFETIE. DKL L—TOFENHIUL goto ITFETT, (Python 72
. DEICE if SURT or -+ and - if/else REMVE T, /L —FIiF while L& for XEHWV, L—THIC
continue * break ZEZL I & WH N F7)

BBOFOHLEEWTHENET 2 " HiELE Nz goto” RS bD e LTHINEfEZ 3, C. Fortran,
ZOMDEFETD go H5W\IE goto MEDHYILARIIET, FINATHRLC XS L2 TIERNTHL L. A
UL TVE T, il 2

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

except label: # where to goto

pass

BIATIENL—THNNBESRZ LIETEFEAD, E¥HHICLTHZNUE goto DELHE RZRENLH DTS, 5D
BEZ TSV,
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3.24 72t raw XFF (r-strings) 1F/N\NYv I X5 w2 aTROD>TIEWITAL
DTEH?

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

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

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

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

DOS 2= FOANRZLEMET 2 2 212iE, FIZIZZoFOEnrZi LT L& W

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

3.25 BMEDORAIC "with” XHMEZXBVDIFBETIH ?

Python 12X, 7Ry Z7DFETE2EL with XBHDH, JuvricAdeZeruvrroise X2, a—K%
MUOHLET, UTO XS BRELROSENH D 7

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

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

Object Pascal, Delphi, C++ @ &5 2RO FFETIE. FFVREZMH S DT, BKZGETDH. EOX IR
AENTVED000D T, ZADFHNRMIIOBERTT - 2284 J1F WO TH a4 LFRHZTRTO
EBDRAaA—-TEHEDTT,

Python (¥EIVR 2 v %3, FTRHCE QBENSREI N2 0HEINCDP D T8 A. BfFRICX Y ANEIEDE
Md20VEREENEDS LLERA, 2T, BMICHDIZTTIEEDY MY Ea— RS REATHE 050
PO FERA, B=ANRDR, TO—rNVRDP, X Y NEERDD?

BIZIE, UToRERZa—-FRFEEZEL & 5:

3.24. B raw XFF (r-strings) IINY TR 5 v aTEO>TREWIBWLWOTIN? 67
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def foo(a):
with a:

print(x)

ZDA—FATIE. aldx. LOIRXRIYANBEEER>TVREIREINTVWES, L L, Python TlXA v &
TV R ZDREELA SN ZMMAIEDH D FX A, a 2, BIZEEEIZ /-6, ¥5K-oTLESTLED
o X EWVWIEHEID B —NIVEBBD o756, Z0H with 70y Z2OHFTHELNZDTL x50 ZOM@ED,
Python OBIHZRFED S, ZO X3 7ERII THHLOMITR > TV ET,

LA L., with RZAUTEHT 2 SiEOKAED —HF DAL (2 — FREODHIE) (X, Python TIFRAIZ XD fEICTFIC
ANnHNET:

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

ZOENWTL &N

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

Python TIIFETRHCHATHIEMEIR S L, BE I Z DRI —ETHTG O, TIUTREITEEZ H1F 2 EIEH
bHHET,

WRRE LT, TEHDO Ry b 2S5 RY LT X5ICa— NEEZRS T, FHEXZ2EBEEZ LTHIT N
% L7 (https://mail.python.org/pipermail /python-ideas/2016-May/040070.html ZH&),

3.26 BE L —AIF with Xz R—FLABEVLDTITH?

B2 T, Y2 AL —R@BEH IV TFRA A=V e LTS TH I FLEZFHA. D —HIYR
X212, YAV —EPRBEETHEDZZ L 7L —& e LTHEbNZHE., 70— XNBIIRETT, BERGE
%, with X T contextlib.closing(generator) DXk 57 v L ET,
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3.27 if/while/def/class XICOOYHBELRDIFHRETIH ?

FICAFM R D 725 (FRIT ABC

il

EOMED—D) 1T, an Y HABETT

if a==">»
print(a)

at

if a == b:
print(a)

2EZNUI, BEDIZS VD LHARTVTL LS, THIF AR 2D FAQ DFERNIIRD X 512725 TL &
I, THAUT. RFEDIEERLHETT,

O/NXRHEEZ, a2 Ko TZTAEXRI VR IAINATA FELR T KRB TY, 7ol I475%F
2 PDOFOAAFENZ LR TH, anryz2HEBnof 7Ty b RERITRENERDOLNE T,

3.28 &t Python TRV XM RETILDRRICAVIDDB > THRLDT
Ih?

Python Tl&. VA b, 27N, HFHEORBKOBEZRDOKRIGCH 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

INEHFTOIIZE, W OrOEABH Y 3,

VR FRXTNANREHED Y 7 I ADPEBITICHE > TV D L ZiT, HOTICh Y~ ZBMT 202 HATEBHE
DRV, HRZIEMNT 2ONRBD T, Ty EL T 2RI T I Ll fTOUNEXZITI 2
TEX9,

FEZTAHY<ZBELTLED &, BHILDOOWVWI S —Z0ih D £5, flRE:

x = [
llfeeﬂ .
||fie||
||fool| ,

"fum"
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ZDVRAMIZADDERDDHZ IHICRZETH, BEEWKIEIOL2HD FHA, "fee”, "fiefoo”. "fum” T
T, BZAU<EMITZE52TUE. oo —hlirohEd,

BIICH O <EZDTTHRVWIEIZTNL, el oalckba— FERDEHICRD 5,
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4.1 14T )—DOEM
411 EE X ZIT531HDED a -7 TV 5= 3 2R TICIBES LETH?
FATIVV T 7 YL R SBRBHDZSIRIFHET A TIVEI 2a—ADDH 20 IR TLIIZI WV, (FH

FAT VMDD 202 L5125 bE, ZORMEARFXY FTH5IeNTEET, )

H—FR=F 4 DRy I =IOV TIE, Python Package Index ZEL7zD. Google ZDMD web ¥ —F
YO UERLTLEEZV, "Python” IKMAT—2h_2DF—vV— FTHIKDD 2FHEE2RRTUI, 20T
BTN DD DD HEOH»ZTL & S,

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

ET2—ADY =R 7 7 AABRMIT SRRVEHEE, 2HE C . C++ b LARFIDa Y A L EETHE
SNz, EAMA VS L EENICHAAENZEY 2—A0d LONEEA. TOHA. V—REFALRVD
b LN FEHA L, mathmodule.c D & 54 DA (Python DFEAAA SR N) C Y —AT4 L7 M)DEZ
PICHE2HLNEEA,

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

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

import sys

print(sys.builtin_module_names)
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4.1.3 Python DX 1) 7 ;% Unix TERITAIREICTBICIFESLETH?

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

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

BEIZ. W ODLDTIETTEE Y, RBEENZHTEIZDLS1IZ

[#!/usr/LocaZ/bin/python

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

A7V 7 % Python £ Y& 7V ZOBFNMKF IR BOWIBEE, env 7075 202 3, Python £ ~
RFYEZPL—FDPATH DT 4 L7 PVICHZ I Lz T4, FLALYRTOD Unix & OS TRIRDH
EHEYR—-FLTOVET:

[#!/usr/bin/env python

CGIRZVFPTIhRR->TIE WHEHA . CGL 227V 7 +® PATH Z8U3 =W TWERIRED S DIz - T
WB3DT, EBEDA XY RO AR ZZH S HERDH D £5,

LEBD, I-VRRICRADPEL /usr/bin/env 7075 ARKMT 2 BHYET; HLLIE env BT
ZLEBRPENZ DD FT, ZD LI BGAIE. KD (Alex Rezinsky 12Xk %) Ny 70 £ 3

#! /bin/sh

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

ZHUE, RAZ VT rD _ doc XFHNERERTDHEWVIBLxo LEREDPDHDET, LArL, ZHZMT
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, (ZHUE Windows 7 4 APV B 2—
Ya Y TRAATERVI EICERLTLEZ W - Windows I2i& curses Y 2 —LidH D EH A, )

curses EY a2 —WIIEARNZ curses DERESR. A ZDFRR, FIOXFEET R—1F, Ny F, IV AP R—
F 72 ¥ @ ncurses ° SYSV curses D% DEREZR Y R— P L TWVWE T, ZTDZ kiE, EY 22—/ BSD curses
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P Lo TWiRWY OS LIZHSEENENW L2 ERLE I, HEX YT F 23N TWS OS TZEH WD
HOHDIIEXZS5TT,

4.1.5 Python 213 C @ onexit() ICHEHETZ3HDEHDFTH?

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

4.1.6 ST FINY ESHEDBVDTIDNBETIH?

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

[handler(signum, frame)

Zho, ZREZODRGIBTESTINAINETT:

def handler(signum, frame):

4.2 £< HBEE

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

Python WQIEFZODT A 7L =L T =B DWVWTWET, doctest EY 2 —lid, €Y 2—LD docstring 2»
SERAFEZ RO TENSEFHIT L, % docstring iICk o THZONIEENIH T L £5,

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

TAMEERMRICT 272012, 70770 B0V TEY 2 — A OBV ZHSNETYT, 025 LTI,
FEETONEEZEBPL I FADRAY v FTHDPRETT - 25 FT328 T, 7ul7a08@ kb 0nsEL
X RMMRBINEN L EBHRONZ LD ET (LWVIDS, B—DINERADT7 7RI 70— 7
JERAEDBHNNETT), EHWRXEI ., TAINZITIDHIDHLLRoTLE S D, Tl J L3FAE
27— NVEBUHKIFT 2 D2l 5 RNETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

D ESIZ main Y 2 —LOBRRICHKZRH > TNz bDEELDOHBEVTL & 5,
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Ta s o AN, B 5 2AOMERBOR T WIREBICE -5, TOEERAT TR MEBEEINE
T3, —HOTAMrHBLT 27 A MRS — MI ZNZNDEY 2 —VICBEMIT 2 Z e TEET, ZHuE
FRIDEH2D Z 5ICB X L35, Python iR TRLEDR) < DT, I TY, ” "W — F (production
code)” LUifTTT R PREIMEZE L 28T, NTRHEFTDOMETET 2 b FVEFETHIEICHMN 22 X 5128 5D T,
aA—F 4 YIEEE I DB ELVDDICTEE T,

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

if __name__ == "__main__":

self_test()

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

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

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

4.2.3 —EBIC—DODRBZIISTHICIIESLEITH?

Unix & OS TIEWL ODBERGEIDH D £F, curses ZF 5 OMRERRLD G TTH, curses 1FENIZFDL
RKEBEZLET 2—IL T,

4.3 AL v R

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

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

XA VALY ROBET T2 b, BTORAL Yy FIZKTENET, AL VAL y FIZELBEITEZDT, R
Ly FiZidfMzE 3R 5200 A,

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

import threading, time

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

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

T.start ()

M) & Soomomomeeeoeeeseeeooees !

Lol EEIZ (IFLAYDT 7y b7+ —LATI) ALy FIRITLTETINDZDTIE R, —DIDFTX
NBZDTT! ZERSL, OS DALY RRAFT T a—Jd, HiOAL Yy FB7Rry ZJZNBETHLVWAL Y F%
BIGA L0 5 T3,

fEICE TG, BBOFTORIICH x ot A =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 RWVIEBIERHZHEAIL X535 X0 b, w7+ D LI RMAEMAEZMHS HTHRVTL x5, 1
DDT7 AT 4 7& quene Y 2 —NVEMFoT, Fa2—FT7I=27 b2ED, ALY RPET LA ZIZFa—
b= Y%BML, AL YALy FIZAL Yy REFLCEO V=2 V2 F 2 -0 oHAHIEZZETT,
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4.3.3 1c<XTADT—H—RL vy FICHEREZEIDIRBICIZES LETH?

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

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

B ro LBnHD 3

import threading, queue, time

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

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

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

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= o W N
a S W N = O

Worker <Thread(worker

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

43.4 JO-NILBEDEABLBEDEENAL Y FE—TICBZDTIH?

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

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

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

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 ()

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

MOF T 27 FEEEHEZIZ IO RERII. 20X TV 27 FOBBAIV AL RICR /22 EIC __del_ O
XYy REMUHESTIeAD D, ThADXEELZRIFTHAD LNEEA, TR, BEERY X ORI EH
ICYUTWEED T, O LITUE. mutex ZioTL & W !

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

<A F AL v R Python 7025 2A3HEEE—2D CPU L2HXT. (1FLAY) £TD Python 2— K28 &
O—NIL1 2270520y 7 (GIL) BRI TWSH ULAMEEN LR <% 5 w5 Z & T, GIL &, Python %
N TV R AVFTaty b —nN=>r LICEHT 52 L THRETH 2 L RS 5 TE,

Back in the days of Python 1.5, Greg Stein actually implemented a comprehensive patch set (the free
threading” patches) that removed the GIL and replaced it with fine-grained locking. Adam Olsen recently
did a similar experiment in his python-safethread project. Unfortunately, both experiments exhibited a sharp
drop in single-thread performance (at least 30% slower), due to the amount of fine-grained locking necessary

to compensate for the removal of the GIL.

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

multiprocessing module provides a lower-level API in case you want more control over dispatching of tasks.

CIRZ S FLFS5 2 vk b %3, CIREZREHOLE?2 X 27 DEITICHEZIE. ZOIRITETH C a—
FTHOATWAE GIL 2B TE, ZOBICHO AL v FTIEENED 5N F F, z1ib % hashlib ¥, F
TRINEITROoTWAEES A TS VEI2a—LsHYFET,

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

And so on.

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

all their global state in the interpreter state.

And finally, once you have multiple interpreters not sharing any state, what have you gained over running
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each interpreter in a separate process?

4.4 AJ1edA

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

os.remove(filename) F721% os.unlink(filename) ZH > T 72XV, FFa XY M os EV2—1%H
BLTLEEY, ZOZO0BBUIFEILT DD TT, unlink() XHIZ, ZOE® Unix 27243 —LDOHR
T,

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

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

77 ANEYIDEED BI1TIE. f = open(filename, "rb+") ST 7 » A L Z B E, f.truncate(offset)
2o TLZE W offset 1377 4L P TRBTED S — VB TT, os.open() THIPNZT 7 A LVHD os.
ftruncate(fd, offset) dH D F T, fd IZ7 7 ANT 4 A2 V) TR (NZIWVERUE) TT,

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

442 7702 AE—FBICIZES LETH?

shutil € 2 —WIZ copyfile) BB H D £5, HEEAL LT, 248X Windows NTFS AY 2 —24 LoD
alternate data streams % macOS HFS+ E® resource forks $ 2 ¥ —LFEHA, LELBHEAETEEE S D
NBILIFIFEAEDDFEREA, FLT7ANDRA—I vy aryRARXT—Xbatt—SNFEAN, ZORD
DIT shutil.copy2() 25 L ZDIFL AL (TRTTRED D FHAD) BREEINLET,

443 NMFIT—EZHAEETTBICIIESLEITN?

B ANA ) F =2 EROFAZE XTI, struct BV 2 — A2 FS5 DN —FTT, TNTALFVF—X (@
WIIE) 2E50CXTFHN 2 - T, Python 7797 MIE#TZ2Z e TEEST L., ZOHDTEET,

Bz, UTFTDa—RE 774005 2 34 OB 2L 4 XL OB 1EZY Yy oy T 4 77 4+ —
<y N THARAAET:

import struct

(RDR=212HiL)
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(AIDR=I 25 DfE X))

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

Tx—<v D > FTF—REHFNICE Yy 2T 4 7V LET, 77405, XF W EF—oD" #
B2 A4 V) BHEBRS, XF T 1E 00 long BH FHARBET,

XD BEI R T — 2 (Fl2E, BTN E ORI 5 72 ) 2 R) 18 LTI array £V a— L%
H5zrbTEET,

AR
NAFVF—REHABETEIE. (ZZWZHB XD "rb" % open() WKHELT) 774 LENLF Y E—

FTRLK BB DD E T, KOOI (F74L1D) "r" ZFHoLGEEE. 774 VETF A ME— R THD
N, f.read() X bytes A7 =7 FTIRHRL str A7V =27 F2KRLET,

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

os.read() &, BN T 7 ANERI/NESBEBE 77 ANVT 1 A2V TR 258U S, BV XV OBEET
3, os.popen() &, HHAAAD open() BARDIEDEE R LD, ML RXART 7 ANA TV =7 P 2IERL %
3, JE- T, os.popen() IT Ko TERE N84 T p 225 n N4 PR FFAIN B, p.read(n) Zffi 54
EDHDFET,

4.45 27l (RS232) R— MCF o EXTBICIBES LETH?

Win32, OSX. Linux, BSD. Jython, IronPython Ti:
pyserial
Unix Ti&. Mitch Chapman {2 & % Usenet O#FEESR L TL 2w

https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com
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4.4.6 sys.stdout (stdin, stderr) ZEACL LS ELTHEEICHALSNBLDRBETIN?

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

FHAIAAD open() BAEICE > THERINZIFLEAED T 74V ATV =7 bTIX, f.close() & Python 7 7
ANFA TP 27 b Python OFELHIEFACONTWE DL TEHZDF, ZOTIEHS C 7747 4 R
2V FEREHAL3ESICFERLET, ZHE £ BRIR—VLRoLLEICH, £ DFRA I 7 X THHNITK Z
DET,

L2 L. stdin, stdout. stderr i& C TR IIGHE X 5N TWB Z 5, Python T3 RIERICEANICI O
¥ 9, sys.stdout.close() #FfTT 22, Python LD T7 74 VATV =2 MEALSATVWE DL
FTRHBDIENETH, C 774074 A2V T7XIEBALShEFEEA,

TIZHB CI7ANTARAZYVTFEDIL, ZO=2DNLEHL 3I12E. TTAYCHCIDERHLZ L
ZHEDPDZNETT (FIZIE, BRES 21D [/O ZEEZIBTLESI 2D LOLERA), AYITHER SIE,
os.close() ZffioTL &\

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

os.close(stderr.fileno())

F-. BoEBe L TcEhzn0, 1,2 X E 5,

4.5 2y kD=0 /4 B—2y b FOTSIVY
4.5.1 Python ® WWW Y —/JLiCIZfAnHBbDETH?
477V 1) 7 7L YA =2 7LD internet ¥ netdata £ WIHEESIR L TL &V, Python i12i&, #—

YA R TZI7A4A7Y YA FD web Y RTLEZETI2DIMFEHRLZLDES 2 —A0H D T,

FATRERR 7 L — 27 — 27 OMEE Paul Boddie 12 & - T, https://wiki.python.org/moin/WebProgramming
TRAYTFVARAINTVET,

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

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

let me do this easily?

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

#!/usr/local/bin/python
import urllib.request

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

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

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

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

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

2E

urllib-howto for extensive examples.

453 YOEZa—ID HTML OERDRICIEETH ?

Web Programming 12DWT D wiki D= DOHFITIDY Y I BRMIT SR E T,

4.5.4 Python DXV VT rHEAXA—ILZZEBICIZES LETH?

BHES £ 75V EY 2 —)b smtplib Z{H o TLZE W,

YUTIRT DA, Zhzfliofe 2 Bl MNEERD X — VA EERTT, ZDXAY v Rl SMTP V R+ %+ K-t
FTEHRAMNEHEZTTHHEIL X5,
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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 [RE DD D OEIRFIL sendmail 25 Z 2 TF, sendmail 7’07 J LADFATES R T LI K-> Thk 4
T3; 5 & XX /usr/lib/sendmail Z o7 b, % ¥ XL /usr/sbin/sendmail 7Z-7% D, sendmail D<=
ZaTAR=IDNFITIRBETL x5, B INa—FEIDLS12ikh £3:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmatl location
p = os.popen("/s —t -i" % SENDMAIL, "w")
p-write("To: receiver@example.com\n")
p-write("Subject: test\n")
p-write("\n") # blank line separating headers from body
p-write("Some text\n")
p-write("some more text\n")
sts = p.close()
if sts != 0:
print("Sendmail exit status", sts)

4.5.5 V77 D connect() XYY RTTOYFIETNELLTBRICRBESLETH?

FIZ select TV 2 =AY 7 v FOIEFAD 1/0 2S5 Db ET,

TCP #fi37a vy ¥ 7E3NRNWEIICT DT, Yrv bz /) ry7uvx 75— NIHRET D Z etk
F3, ZL T connect() L7zt &2, BB TE S, =5 —%FS5% .errno ¥ LTELHINEZITES D
DEHELPICHRD £F, errno.EINPROGRESS (F. #EHAHETHTH 20, FLRZETLTVARVEWVWS T ERL
F35, £42 0SS TRELZEMBRINDEDT, HRIZDIATLATHMNBRINEDEHENPD TBLBENLDD
N

connect_ex() XYV v REMEZIXFINEZER LR THEAET, ZAUIHIZ ertno DIEZRTTL & 5, K=V
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V7 DIDHITIE, B TET: connect_ex() ZMUHIT I N TEET - 0 721X errno.EISCONN (k¥ X /-
ZrERLET - F/E. DY F v b select.select () ICIEL TEEXAAMRELTANRDS Z e B TEE T,

AR
asyncio EVa— I, /7Ry FI DRy P =7 a— ReELIMEEDLDIITIVL—LT—7D LR
HEERMIELET, ZoMoERKEE LT, Twisted IZZMWEETER LY — F =T 4 DFA TF7 VYT,

4.6 T—EN—2

4.6.1 Python ICIZT—ZR—ZANYT—SADAI Y A—TT—AIHDETH?

=4

FEHED Python 121, DBM % GDBM 2 XD, T4 AZR—ZADNY ¥ 2 DA YR —T 2 —AbZENTVET,
F /2. sqlite3 EY 2 —Lid, BERT 4 A7 XN—2ADEHBRT —ZR—2 2L 5,

FEACDBERT — X RXR=2ABYRE—FEINTVET, #FHfllld DatabaseProgramming wiki page ZZf L T<
72EW,

4.6.2 Python TKIGMABA T TV FZ2RETBRICIKESLETH?
pickle 74 77 VEY 2=V T, T —MBNBRHETINEMRTEEST L7740, YTy b, T g

YREYDEIBRDBDERET DI LIFTEERAD), shelve 74 77 U EY 22—l pickle & (g)dbm % ff
W, fEE®D Python A 7Y =7 b2 EOGKBNKRY Yy ¥V 7 EERLUET,

4.7 BF

4.7.1 Python TELBZER T BICIFES LEFTH?

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

import random

random.random()

This returns a random floating-point number in the range [0, 1).
ZDEY 2 —NMITZEDOME S DFHELZERNZGRD DD £3, HlZ:

e randrange(a, b) XXM [a, b) 2 SEH RN E T,
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o uniform(a, b) chooses a floating-point number in the range [a, b).
e normalvariate(mean, sdev) ZIEH (FVR) izt 7SV 7 LET,
= Y RAZEHEER T 2 EKELRBEBL DD £, BRI
o choice(S8) BHALNIY =T Y ADE TV X ARBREENET,
o shuffle(L) BUR A YT L—R ¥ vy 7V LET, DL, VX AUMIERLET,

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

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

52 C++4+ THEDOEKZESCCIITEEIN?

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

53 C ZE<DRIKRETT, DA ERIHD TEAD?

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

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

RIS C Python ERDPTFEAE LRV C R C++ 94 T 7 VANDA VR —T 2 —ARRBBERIGE, SWIC 0 &5
BY—NEFoTEDIATIVDT =XKL ET v ¥ 7/ TEET, SIP. CXX . Boost . Weave T®
C++ 9477V I TEET,
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5.4 C B5FEE®D Python XZE1TIBICIFESLFITH?

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

5.5 C 5FEE®D Python NZFHE T BICIFESLEFTH?

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

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

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

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

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

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

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

5.8 CHSATZIIMDXY Yy FZRUHTICIZES LETH?

PyObject_CallMethod() B{TA 7Y =27 FDIEDX Y v RERUIHEET, RIXXIE, A7V b,
CHF A Y v FOLHT, Py_BuildValue() Tffibh 3 k5% 7 +—~<v bXXFH, Z LTI TT:

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

const char *arg_format, ...);

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

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

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

72 8. PyObject_CallObject() DFHV R MZiX BIC X IANMBETT, BELIEZR L THEH T,
Zx—<v M2 () ZEL. BB E—205 TR T ICE. BBEFHNT K o THIZIE 7(1)” e LTKE
2\,

5.9 PyErr_Print() (ZDfth stdout/stderr IZEIFFT3HD) h5DHNTZFH
ITEXBICIFES LETH?
Python 21— KT, write() XY v REFR—FF 547922 bEERLTIESV, 204722 b

sys.stdout & sys.stderr IZKA LT 7Z& W, print_error ZFEH T2, BUCHEHED b L — ANy 7 #iHE
ZEHEETIRESV, 2T HNE write) X SEROFTICITE X T,

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

>>> import io, sys
>>> sys.stdout = io.StringI0(Q)
(KDR=D12HiL)

5.7. Py_BuildValue() TEEROZTILEEBICIEES LETH? 89




Python Frequently Asked Questions, J1)—2X 3.12.4

>>>
>>>
>>>

foo

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

hello world!

(AIDR=I 25 DfE X))

IHREFEILIEETEHARLA 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 TEhNEEZ a—IJLIC

gh?

UTFDESWCES 2a—NF TP 27 FADEAL VEZEBEONET:

TVIELRATBICRESLZE

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

ZDEY 2 —NADERA VR—-FPERTWRWY (DFE D, £7% sys.modules IZHATWARW) &6, THITE
Va—EILL T, F5 ThRhFIUE, B sys.modules["<modulename>"] DEEIRLET, KB, T
NFEY 2 =N T2V ZAMMEMICOSRALERA, THFEY 2 —UPBHHIL X T 'sys.modules IZIRE
ENTVB I ZRRET 2723 T,

AT, EVa—LOREM (DE D, BY 2 — LTERINLEOLH) KU TOES1C7 7R TE2 L3512
VRS

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

PyObject_SetAttrString() ZMATEY 2 —LDEBIIKRAT LD TEET,

90

58 5 & iR IZHiIAH FAQ




Python Frequently Asked Questions, J1)—2X 3.12.4

5.11 Python 5 C++ AT F—T 1 —RXRFBICIFESLFTTH?

DN ERIEL T, WAWARGENRDHD $3, FHTRL406. "HHREBEDIAAL” FFaX v b 2@l
EPBIBDTLIEEN, 2B, Python 7Y XA LT RAT LI >TE, C v CH+ @EHEOEDLYFHA,
5. C HGEE (KA > &) BUZESWTH LW Python OB RS 2 /58HE C++ 7Y =227 MWL THHER
T,

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

512 By b7y T 774 TEDa—IZEMLESE LB XA TICKEK
LEL7 BETIDL?
ty b7y FERBITTRD SRS LB T, BTARVE, EARTRIEARLET. (ShEETICE,

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

513 RZ TNV T TBICIFESLETH?

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

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

[br _PyImport_LoadDynamicModule

ZL T, GDB ziZ#)¥ 2 & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

gdb) continue
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5.14 Linux ¥ XT LT Python EZa2a—I)LZaAYNTILLI-LVDTTH. B
DOSBWVWIT7IILDHBDET, BETIH?

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

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

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

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

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

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

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

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

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

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

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

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 2z, Zh %
C++ B6TEET, (b5, BPL 25T C++ TEINIIRY 5 2K TEET).

5.17. XYy ROV DMF C T, EDOMIZ Python TRESNA TPV IS5 X%Z (MEBET) (F303
CiETEEIN?
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WINDOWS L£®d PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

CHESHTUDHEMAEMTIESD D $H A, Windows AV Y R4 U570l AR TT2DIBRTL
FoTWBHEIR, ETHLPRILIKEAZSTLEI; 2 THRWVWESIE. 5P LFIENBETL £ 5,

HLEOMEMAREZE > TV 2D TRIFIUE, BEINCIE” a<y Fry 7 RELFFEA TN DD
12, Windows 2~ Y RZ XA TF25ZLIZKREB3TLED, BEZIVI V4 ¥V FVIIMEN—T cmd ZHREKRL T
EELE T, BFEERDELIREZHD Windows @ 7 a<x > F Far 7+ BEHAZDT, 74~ FUDiEd
L7zDP P 5133 T

[C:\>

COXTFIFRBZ>TWID, BiEHDHoDTHDT, aYa—RORER, HRILVPERIE[AE LrHK-
T ZDESHRoTVEIESHDETL x5

[D:\YourName\Projects\Python>

ZDEIRT 4 Y FYE AT Python 7025 A%Zz80 3 FIINEFICES X T,

Python 227V 7 M Python 1 > 27U & LIHIN 2070 7T A TUHEALTUI LSRN E WS T
T, M 2B RHDET, A Y RXTVRIEIRAZ ) T P aiisds, N ba—FiZar L, N4 ba—
FRFETLIR T I L 2ELEET, Tl A&7V XM Python A7V 7 M Z2W OIS 7201213, CALH
BEZz320DTL x527?

FIWHUNT, IV R T4 YR "py” E WS HEENA VR T ) REEHT 2R TH S LBBIE 208N D
DEFT, avY R4 Y RUZVWES, py WO a<wYy FE2ANL, VE=VF—F2IINWTLZE W, :

[C:\Users\YourName> Py

RDE SNV RZBTL x5
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Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>>

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

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

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

AZ—bk IARTOFOY 5L Python 3.x  Python (command line) ® Xk 5 RIEHM A X — b X = 2 —ITRfS
Dob LNERA, INEEEITIE, HILLT A Y ETIE>>> S Far AR TL LS, ZD
Ba. exit () BEBEMUCH T Ctrl-Z A1 22V 4 ¥ FUIEEAT £3; Windows & 1 2® "python” 2
RYFZ2Y4 Y FYTETLTWT, A YEXTFVRERTSEREZIC, 20V 4 Y FUEAL T,

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

[C:\Users\YourName>

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

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

6.2 Python XU hZ2RITABEICTBICIFES LEXITH?

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

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

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

6.4 £59NIL Python XT7UT k% EXE ICHRFETH?

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

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

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

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

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

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

1. 772D .exe MICEH Python ZEDIAATEIL K LABAWT FXW, Windows Tk, ZH1LHE2 DLL
RO TWBEEIRET 2—LDA VKR— 2T 272512, Python & DLL TRIFAIRD FEA
(FFaXy MEEATOWARVWERLREEZD—DOHTT, ) b DIZ, pythonWV.d1l &V ¥ 27 LTLE
XV FaE 24U C:\Windows\System {24 Y XA =L ENTWEF, NN i Python N— 3 ¥ T
Python 3.3 THAUL "33” DX S5 BEFETT,
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Python 2%, load-time 12, ¥721& run-time 12V ¥ 27 TZ %3, load-time 72V > 713, pythonlN.1lib
WHLTY Y273 %bDT, run-time &Y ¥ 271X pythonVV.d11 I LTY 27 FT25HDTT, (—lHN
7R pythonlV.1lib & pythonWN.d1l IZMFT20WbW3 " A Y KR—=bF74T77V7 TT, ZHUIHIC
VAT B URLVEERLET, )

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

2. SWIG #fx1E. app DT —X 2 XY v F% Python T X % X 512F % Python " JEIRES 2 —1" %
EHHRICENRE T, SWIG ZHAZAER o T NBETL XD, FRELT, exe 7740 QRIC VY
35 Ca—FHPTEET (!), DLL Z21E 54<THELL. VU7 R D ET,

3. SWIG IR DAENCHK 2 FAE1D init B (C BIEY) 21ED £9, PRI, EY 2 — L DHHIH leo 5,
init DAL initleo() 1272 D £, SWIG shadow 7 7 2% Ho721F 50K, #5353 & init BIEK
DAHNE initleoc() 127D F3, ZHUE shadow 7 F AHH 5 1L A LFEN 7 helper 7 Z A2 HHAL L
S

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

4. B3 212, UTDa—Fz{ioT Python £ Y& 7V XZIREY 2 —VIAATHIUL T 2 2 e TE
£9,

#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 i2i, pythonNN.dll Z ¥V RF23DIcffibiiza>r 45 MSVC LSt a > 84 5
S v HN 2 ZO0MER DD £3,

MIRE 1: 284 12X 5T struct FILE XT3 2808 2729, FILE * 518EW52\Wbw3 7
EKYE” BIEUE, Z2a v SIRETH X XA, HEEOBADI S, IS IBEKERBICR> TVE T,

I 2: SWIG & void BIRAND 7 v RS2 T 5 L ZIUTDOa— F2ARL 3

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

»%. Py_none X pythonNN.dIl A® _Py_NoneStruct ¥ W5 #Hx 7 — X @EEICEMST2~270T
o . ZOa—FiEfia 4 SEETIIERBRLES, ZOT—-FZROLIKBEZIHI T LEW:
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[return Py_BuildValue(""); ]

ZHT, SWIG % £ 2 20 (FAE SWIG OFELAFLETT) A Th, SWIG O %typemap 2
RV RFEMoTHEMNCEETEZ X1 FT,

6. Python ¥ =V 227V 7 b %{f> T Windows app W25 Python 4 ¥ X FV XY 4 ¥ RO RERT 2D
BOWHETEDHD FHA, ZOISCRREINDEY 4 Y F Y app DV 4 ¥ FU TR T AL BEKRD D
FHA LA " RATA TR AVYRTVEY 4 > KUk (wxPythonWindow 2ffio7zh LT) fE5N
T3, 2DV 4 ¥ F% Python 4 ¥ X 7 207 < DX TF, Python @ i/o EitAEE %Y
Kb FB YAR ATTzZ MCbUXALY FTESDT. read() ¥ write() XV v FE&D (h
REY 2 —VTEHRINT) Python 7Y =227 X2 HIUEDVDTT,

6.7 T7+12h Python V=R TZBFICBALBWVWKSICTBICIEES
LEIh?

20 FAQ TIRE RS = ¥ 2B 8 A, Python 2 XA LH 4 K PEP 8 Tld. BFX#A3 Python 2—
FIZIEAR=R 4 D%ff5 2 2R LTV E T, Z4UX Emacs @ python-mode D7 7 + /)L b THHE LTI,

WDIRB LT 4 BTH, BT EAR—ZAZREDLDIIRALVTT, MSVC $ £ FAULMHETHD, AR—X%
5 X5 TAREPEHEICTEE T, Tools Options Tabs BFERL., 77 ANVEXATD T I+ D7
RTME” &7 AT ME" 124 ZRELT, " AR—REFHATE” DI RXVEFEIRLTLIZE W,

Python i, d LA 72 AR—ZAPRELTWVWS Z & THREOZEHICHEN D 555, IndentationError ¥ 7
& TabError ZiXH L £, tabnanny €2 —L%2FTTHIL T, T4L 27 PV =YV —%NyFE-FT
FryvZTBIENTEET,

6.8 JOVI TR LR ERBTBICIFESLETH?

msvert BV a2 — LB HoTL 23V, ZAUIEHED Windows EFILREY 2 — L TF, ZHUIF—FKR— FHHT
72TV B D EFANZ B kohit() &, KEETE R —XFEE2E5 getch() ZERLE T,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll TS —%fRFTBICIZLES
LETH?

ZORMEEHFN A A =X TV Windows 8.1 LU & ffi- T2 ¥ Python 3.5 LI THRET 2 Y
MDHVET, ETEDRIDARL =T 4 VT IRTLIABYR-—PEINTBORNITHS I 2R L TLZX
WV, ZRTHRLIZWVGEREZ, C 7V &4 L7 v 77— FOFE A ¥R b —LJFIEEIZDWT Microsoft support
page ZZHRLTLZE W,

6.7. I7+1&2H Python V—RIZETZBFICHALBWVWESICTRICIBES LETH? 99


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 —figl7% GUI DERT

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

Python OREHERZ LV RIZIX, tkinter W5 Tel/Tk V4 Pz v bty bOAT T 27 MEHA VX —T = —
ABEENTOVET, ZNUIRHMHICA VA=A LTHEZZTL &5 (BRERS, ZHUE Python DIFEAY
DANAFIVT 4 APV 2—Yay TRMEATVENHTT), Y —ANDRS y&%E, Tk BT 27 LWL
1HIRIE, Tel/Tk A== ZBRLTLZE WV, Tcl/Tk &, macOS . Windows . Unix 77 v b7 3 — 4
WERICR—X TNV T,

WRETETIT9 b 74— Lo TEIMMDBRBED DD ET, Y79 b 74— B BXL 799 b7 5 —4
EfH o GUL 7L—AY—2®DY A+ % python wiki TBETE %Y,

7.3 Tkinter D&M

7.3.1 Tkinter 77U T —2 a2 FETBICIBRESLETH?

Freeze ZAZ > 7y 7V r—a v BERTSY—IL T, Tkinter 7 7V r—> a v 2HEETLI &, £
UE Tel & Tk A4 T2V BRELTE5DT, HEOAX Y F7a 3k i8A,

—ODRREKIX, 7TV r—aiZ T & Tk 74 77 VEFEMNL, BEREZH TCL_LIBRARY ¥ TK_LIBRARY
TI7VRA LHETEZZLTT,

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

Build Tix with SAM enabled, perform the appropriate call to Tclsam_init (), etc. inside Python’s Modules/
tkappinit.c, and link with libtclsam and libtksam (you might include the Tix libraries as well).
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7.3.2 1/0 Z2FoREICHEHOND Tk IR b ZENETH?

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

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

bind() AV v RTARY M ERFT BN ARV by KI5, BEURF A S 2I2E 2y L
TRV E VS EED X EHRE T,

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

8.1 Python &I TYIH ?

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

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

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

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

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

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

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

e macOS ®—FD Linux T4 A MV VP a—yariky, <D Unix BFARL—T 4 VI RAT LT R
7 AIZiE, Python 2377 # )V b TA Y A b =L ENTOVWE T, AL V2 =i Python & Fh TV
5DTT,
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8.3 Python ZHIFRLTHLWTITH ?

Python % & 22 bFIZ AN ITED £3,

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

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

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

S

&

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

executed interactively in the interpreter.

K
DHDPEZLNET:

e The default Python prompt of the interactive shell when entering the code for an indented code
block, when within a pair of matching left and right delimiters (parentheses, square brackets, curly

braces or triple quotes), or after specifying a decorator.
o FHAAADER Ellipsis

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

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

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

scripts/2to3. See 2to3-reference.

base class

(HIRILE S 5 R) fIRILE S 7R3 duck-typing 25 S % S DT, hasattr() REDHIDT 7 =v /T
AR TH - 7 D Iicit 3 (21 magic methods DIFE) ZEIWCA YR =T 2 —REERT B Hik
PHRMEL 3, ABC IR (virtual) ¥ 727 7R ZEALET, THEET FALLHERLERBAD, £
N TH isinstance() % issubclass() WKARHMINFT; abc EV 2 - LD FFaX Y F2ZHLTL
72& W, Python 12id, £ < DilAAA ABC 2SFAIENTVET, ZDOXRIE. (collections.abc E
Ya2—)LT) 7—XME, (numbers €Y 2 — /A T) L (io £ 2—/"T) A+ VU —24, (importlib.abe
EV2—NAT)AVR=F 774 VEARUEB =KX =TT, abc Y 2—NZHHLTHED ABC Z{EKT
XET,

annotation

(77 7=>ay)EB 77 RN DT X—-22RDEICEFHRT 2 7L TT, BEICXD type
hint & LTEHLRLTWET,
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O—AINVERDT ) F— a VIFETRIZ T 72 A TEXIRAN, Fa—AZEE 7528, B
77 T—=aYiEENFNEY 2 -, 75 A, BD __annotations__ FFRBMEICHERIN TV T,

HEBEDEBAD B 5 variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fiey T/ 7= arEMHATERNRA NS Z 77 4 X LT annotations-howto HZ LT ZX W,

5|% (argument)
(FE518) BIRCZ PO TS, BAE (F721d AV Y F) ICEFHETY, EE2EEH D $3:

o F—T—F5|E: BRI LOBRIZE I BORNCHENF 22OV D (fl: name=) o, ** IZHilF 7= &F
EoHoEr LTHEIN5E. HlZIE. XD complex() ODMEUFH L TIE, 3 ¥ 5 25F%F—7— F5[#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 5})

o MUESIE: F—U— FEIEUNDEIEL, MESIBIZEIEY X FOHICEL T TE, T2+ 1ITHIT
7z iterable DBEZRL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 XM AHMAESIETT:

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

HEIBUIBEBOERICBWTHARITED O — L EBHICE Y Y TonE T, b Y TETIHANIOVWTIX
calls BB LT 7EE WV, YV X v 7 RAZBVWTHFIBERT-DICHoWBERNEMHS Z e HKE T,
Ml X A EZ e — A ABBICE Y Y THNET,

R318 . FAQ © R3|IHERFIBDEWVIFTID? . PEP 362 2L TS0,

asynchronous context manager
GEFRa >y 7F A bv =Y v) __aenter__() & __aexit__() XYV v REEFKT 5 I LT async
with XAOEEZEH T 2479 =2 FTF, PEP 492 THAIRE L,

asynchronous generator
(FEFEAY = L — &) asynchronous generator iterator iR BIEI TS, async def TEFEEI Nz T/l —
F VBABUTI TV R TA, yield R EFOHRTHERD £F, yield U async for L —FTHAHATE S
EOIM P ZEKT 2 DIHHENET,

WEIIEFAY = 2L — ZBBERR L E T2, RiCk-> TR A XL —21TL—&2 237546
BHYET, BRSNLERPH L2 THRWEGE, B wen B e AL £,

JEMIY = 2L — XBEICIE, async for XX async with X7/ZII TR await XdbHB2 I HHD
S

asynchronous generator iterator
CGEFRIIY = 1L —& A4 7L — &) asynchronous generator B THEKENZ AT 27 M TT,
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ZAUX asynchronous iterator T, __anext__() XYV v K& THEN 2 & awaitable 7 72 =7 + %
BLET, 2D awaitable & 7Y =7 MME, XD yield RETIHFAMPY = 3 L —XEROARKEEETL
£7,

% yield TE—RINCUEZ K L. ZOHOFEITIKE (0 — LV EHSPHREF O try XEETD) RillE
LET, EEBAS T RL—FALTL—42 » __anext__ () TIREN7=MD awaitable THEBICHEHB T 2K
1213, ZOHhMEFEIZNE T, PEP 492 B3X U PEP 525 2B LT X W,

asynchronous iterable
(JEMEAA 75 7)V) async for XOHTHHATE 24727 T3, BHHD __aiter__() XV v F»
5 asynchronous iterator iR Z IR FAUIIR D £¥ A, PEP 492 TEAINE L,

asynchronous iterator
CGEFRIIA 71 —%&) __aiter__() & __anext__() XY v RE2EEL AT 27 FTF, __anext__Q)
& awaitable 7 7Y =7 b RIBRERIFIUIRD £ A, async for I& StopAsyncIteration fI5} %% MH
T5FET, ERAAATL—KD __anext__() XYV v FHIRT awaitable Zf#R L £ 3, PEP 492 C#&

AENFE L7,

Bt
(Bl A7y =7 MicBEMfT SN, Py FRERNICL > THATTEESRBINGETT, flxiX, 7
Tz b o DEN 0 ZFo TV L E, ZOEMIZ 0.0 TERINZET,
F 7Y =7 MiZIZ, identifiers TER SN2 TF TR BRVHFIOREEER 5 X2 2P TEET, 2R
setattr() Zffiv, 7027 P ZNEFFAIL TV RHEIITAE T, ZO XS REMHEF Yy FERER
TE7 272X TET., RODIT getattr ) 2o TWMABELDH D 5,

awaitable
(#H%PTEE) await N THEHAT 2 2Bk 2 A 7T =22 M T, coroutine 2> __await__() XYV v FH
H2FTY 2V bTF, PEP 492 2B LTI W,

BDFL Py
R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#E. Guido van Rossum O Z &
T3,

binary file
(N4 F VT 7 AN bytes-like TV LTI b OHARAABIUEZRAANTES J7AILFT
Ik TTe XA FVT7ALDHNE XA FVE—F ("rb', 'wb' or 'rb+') THLNITZT 7 4 L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY XA TY,
str A7V 27 FOFAEEINTEDZ 77 AT TV 27 MZOWTI, text file BB L TLZE W,

borrowed reference In

Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example, a

garbage collection can remove the last strong reference to the object and so destroy it.
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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 ¥R —F L TWT, C SFEOEKT EiLT Ny 77y =2tk A 7227 b,
bytes, bytearray, array.array ®. %< O —#HJ7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 72 =2 MI, T—&EHE. NAFV T 7 ANANDRE, Y7y bEREHLEZEERE, A
FUVTF—=REERTE2VSVARBEICHHT 22 e TEXT,

BODPDBRETEINAF VT —REEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFTE
AREZR bytes-like A 7Y =7 M ICEKRLTWVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENE T, /. HMOBODLDIMETIIAELRA T =7 FPHONXN
AFVTFT=& (" HAH LHEHD bytes-like 7727 1) ZRELEF, Z£4UTIL bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(N4 b a—F) Python @Y —Z2a— Fi&, Python 7025 L ® CPython 4 ¥ &7V X ONFRHTH
BNA FaA—=FAay A LENET, N ba—Fi& .pyc 7740 CF vy adh, A7 740
PoEHIRKFETINZ L ZWF I EHRICRDET (Y—RA—= K256, Fa— FAOHED 2 ¥ AU
XN FET), 20 " HEEFE (intermediate language)” (&, #&4& D NA b 2 — RIS 2 HEIHEE % E
792 RETDY TEFET2 WA 5T, HELRTEL LT, N4 Fa— FEZRZ 2 Python R~ ~
MICEIfET % Z &%, Python VUV —RAMTHETH 2 Z L IFARINTOERA,

NA ra—Foma—ElX dis EV2—1 IZHHFET,

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
(A= v 2) 1RO D B R TEITEN D58 L LTI 2 B

952
(ZFR) 2=V —ERF TP 27 V2ERT 27DDT7 7L —1+TF, Z7IRERIEH, 2DV TR
DA VARV RALOEERTEXY v FOEREEAET,

class variable

(79 AZH) 75 A LICERIN, 2FALRLT (DFED, Z77ADA YRR YA ETIERLIZ) BEX
N2 ZexHNE LTWSERTT,
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complex number
(R L<HON TV EEMREZIELLDDOT, IRTOMIEIL e oM LTREINWE T, &
BOIBEERNL (-1 OFHIR) I2FE2HI 0T, —fRICBEETIE 1 t&ErA. LH¥TE j tEHEINE
§o Python 3EFELICHARALTHIEL, BEDKILEZM-oTWET, BHIIREIC j 200 TEEXE
Fo BlZIF 3+1) T9, math €Y 2 — VOEBEKRZFH T 2121d. cmath ZfVWEF, HEBOMHIE
DD EERBAOMAEET T, HEEZECRTE IRIEEEVRIEALTLE>TEWTL £ 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
(AYTFRAMER) avTFAMURKFE L CRRZEEZFOER, X H2ERDMEHIE L2 DFEITA
Ly FTEREDVBEZRAL Yy FE—ALZA L —=JIUTVWET, LEALaYTFX MEHTIE, 1 DOET
ALy RIZWLD2p0ay7XF A MEH DG, 2> 7 %A MEROF RIS R IEFRIH X 2 7 O
DIBIFTF, contextvars SR L T XV,

contiguous
(BE#Z, #fE) Ny 7 7 DI C8ft £721% Fortran &t THEHAEIC, 2Dy 7 7138 LTS
LARREET, EaXoinNy 7 71 CEfETH D Fortran HHE T, —JUrOEHITIE. ZDOERIIHT
XY FTEET 2 X5 KEHEI N, BRTFHRLaILBEDHERI TOKIEFCHIEST, 2T C-H#ifi
ZEAITIE. XEY 7 FLRAHICERZ K S BRICIEREBEOBR A FORINIZED 5 DITH L, Fortran #ii7s
BiH T RAI DR A EOBRINCEN = £ 5,

d—F>
(AN=F ) an—=FYFIITN—F DL D —RNEEKTT, F71—F L iTidRD oM DS
AD. ok sl Mmhr bt s, aL—F I3 ZL OkA RMEP B A, 5, BT ZeH
TEXF, a—F VI3 async def X THEETEZET, PEP 492 2SR TSI W,

coroutine function
(an—F VB coroutine 7Y =7 BT TY, a—F VBRI async def X THEEXN,
await, async for, BX U async with ¥—7— FZFOZ R EF, 2 bid PEP 492 TEA
SNF L7,

CPython
python.org TEAF XN TW3, Python 7125 I v 7/ EFEDEMEN L EETY, "CPython” ¥\ 5 HiZE
E. ZD%EEE% Jython % IronPython ¥ \Wo =i SEEEr XA 2 RENE 258 CHHEINE T,

decorator
(Fav—2x) BlOBEEERTEE T, #BH%. ovrapper M CHIBZEH i L CHEAINE T, 7aL—%D
— R M AL, classmethod() ¥ staticmethod() T,

FaAL—RDFREI VR VRS aH—TF, XD 2 ODOEBERIIEHRNICF L DHDTT:
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

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

descriptor
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 ZZ /B L TL 72
é L\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
(FrEMNTIERED) iterable NORTH 2 WE—HOERZUIL T, ZOMR» SR 2HEZRT a7
FEZXJTTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n **x 2 X}
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 a—Z2RMHLEST, bbb, HE2LEINIZ a2 -3 2RI L £3, S#EFL 2 — 2ol
IIERR Y A MTT 5121F list(dictview) 2L T ZE W, dict-views 2B LTI 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 )
24727 MPELWA VR =T 2= 2% Fo TV EDPERET Z2DICATY =7 FOME RN R
PIIVIRAZANTT, Rbbic, BiicA 7Y =27 DO XY v RREHEDSIEN D #HEbhzD LE
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T, (TEADISKTRAT, 7LD LS XBIFIX, ZRUET LV TH S, ) 4 & —T7 =2 —2%HIDY
HHTZZ2T. EFRLTHA I Na—RNE KVE—T7 4 v 7 BRELHF L CERREEZM ExEF
T Xy XA 73 type() X isinstance () WK BHEZ BT E T, (2L, Xv &4V 7%
HREEVSX THIZETSILdTEET, ) Zofb . HBMIZ hasattr () HESL FAFP J0u 23
IVIEMHELET,

EAFP
HAa[ZR L B2 X DEFLEFED DA S (easier to ask for forgiveness than permission, ¥ —7 4+ —DIER])
DIETT, D Python TR EONTNWE I —FT 14 YT AR AT, BEEFENR T —CBENTFE
TE2HDOLEL. ZDREN > TOGAIHIN /R L T, COMBTFERIEI2a 7417
ARA M, try XB LS except XD TADZDPRHUTS, ZD77=v 2k CDODLIKE
BT fFbhTW2 LBYL ZARX ANV ENRINZS DT,
expression

() MHrOELFHHX NS, —F & F DO (a piece of syntax) TF, Wz 2, X&FV 771,
wun, EwEY 72X, HETPHEBFOH LAY, H2RTROERDOEAENRTT, MOZ{DEFHEL

. Python TIEEOE2TOMMERIKNE WI DI TIED D FHA, while DL SIZ, KL L’Céiﬁx_
BNX DD FET, KABRTRERLINTT,

extension module
(JEREY 2 =) C % C++ THEDPNZEY 2—1 T, Python ® C API ZF|H L T Python 2 7%
I—HY—a—FeLheHhLET,

f-string
YRR 'F BT WA SIFAN Y T Ik estring” EFEHEN. ZHIE 7 x—~ v NEAXTHI T 5
L DIEHEEOELMTY, PEP 498 3ZMRL 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.

T7ANF T2 MZBEBRE 3IEEIDET: FO N1 FU—=T74IL. Ny T 7E0= N1F
=T 7A4)b, ZLTC THFAFT7A4IL TFe A VE =T 24 AX io BV 2 — VL TERINTVET,
77 ANTTY 27 AR ZREHER 72 S7TRI open() B RS Z 2T,

file-like object
file object £ [AFETT,

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.

T7ANTATLADLY A—F 4 V7T, TRTH 128 N4 UTFIRIEFICTa— FEN53 Z L HRFE
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ENBRLATEEDFERA. 77 ANV RATFLADIYA—F 4 Y TIRMREEI N h - 725E81F. AP
BEIDY UnicodeError 2322 ehdH b 3,

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
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,

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& TRRE) —Fm BB D 5T 2 BAIBREL, YD IS CREBE I // T3, BIRIE 11 // 4
F 2112720 ZREIEHFMNCTFEV NUEBOEDORRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
Z INEWAIC DS GRITE: BOEBAANDIDZITS) OT -3 184825 IFERALTLEZ W, PEP
238 ZZML TLIZ&E W,

£
(B MM LENCEZ R —HOX D Z e T3, BAEICIZ 0 U LD R5|8 2ET I e PR ET, FEiK
DOEITRHCSIBEFHAT 2 Z e HK T T, R AV v E, function 2B L TL 72X\,

function annotation
(B 7 ) 7—>ay) DT X—=22RDED annotation TF,

By ) 7—yarid, BEEEEY bbbz d: flziX, ZoBEE 2 o0 int Blo5[5
P L HIFE N, £/ int BORDEEFE LTI TVE T,

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

return a + b

BT ) 57— a Y OXEIX function DEI TR Z N TVWET,

WEEDFAD D % variable annotation, PEP 484, B L T2 & W, ¥/, 7/ 7= a vy 2MHT
BRRAMFSZ 25 4 A LT annotations-howto HZH L TL Z&E W,

___ future___
from __future__ import <feature> &5 future 3 &, 2> 84 7 —IZFKD Python VUV —2X
T L B AR ER 2L CREDEY 2 — A2 a2y I LT 2 L5 R LE T, __future_ E
Y2 —)VTId, feature DED S 2HEZ FF 2 XY MULTVWET, ZOET2—LZAfVYR—FL. ZOD
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ZR TS 2 2 ¥ T, FREIRYNCEFHITGEME NZDIT VD000, WOTF 7 4L MR350 (£
Roleh) BRZZeNTEET:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(FR=—Yarryay) ZhUREEDIS 2L DRV E Y 2K 208 CF, Python &, BAH Y~
k. BRI LT 3B =Y a1 s R0 THA—D AL s Y 3 YEFTOET, HRe
Yalr s gc BV a—EMFoTHETEE T,

JIrlL—%&
(¥ = 2L —2&) generator iterator 23R 3BT, @HDOBBUILI TV E I3, yield REFORTRZ
D%J, yield I, for L—FTHEHATE/D, next() B THEZE 1 D FOWMOH LD TES, {HD
WS EERT 2DHEREINET,

BHEEY AL —XBEREZRLETY, XRICL s TR PxRL—F1TL—4 ZHEIT5ERH D 5,
RS NIERDSH S 2 TlRWEE, LD DI BEE AL £ 9,

generator iterator

(Y= rb—&A T L —2R&) generator BAITHEREI NS AT =7 FTT,

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

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
(¥ =2V v 7BR) Bz BN LR CHEZ2 3 2 BEE D SRS N 2 BT, RO LIFIZE O
EERWDEPIET 4 ANy FT7ATY XLICEDREINET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X W,

generic type A
type that can be parameterized; typically a container class such as list or dict. Used for type hints

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
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GIL

global interpreter lock ML TLZE W,

global interpreter lock

(Za—nn4 &7y &ay 7)) CPython 4 Y27V ZHBFALTWS, —EIZ Python @ /N1 FJ—
F Z2FTT22Ly RiE—2R0TH 2 e 2RET 2HEMHATT, ZHUTKD (dict REDEELIMHA
ABR R &) 7Y 27 VETADFEET 71 2k U THREEINICRZ 2127 5 DT, CPython O3NS
SYTNEHRDET, A VRTVREEERY 7T 5T, AF TRy Iy YL 25D 2
AL EBIEHZIT, A VX TV REMEICTLF ALy METEZ X512k D ET,

77Uy BHED 2 VISR W K DD DIERE Y 2 — Ui, iRy & 25t RR C O HEOE W% 3§
5L EFIT GIL ZEFRT 2 X5 IRFFEN TV T, 74, I/0 Wiz 3 23558 GIL 3HICHREINET,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

(Ny T ar—Z pyc 774 N) IELHERHFIT 272012, FIET Y — 27 7 £ L OREEFHRLITIE4
ANy Y afBEFEATEZAL Fa—FDF v v a7 7 4L TT, pyc-invalidation 2SR L TL X0,

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 aFRERA TV 2 7 PEIHED X —PEED X U N— LTHZ T, HEPEGD T — X HIEEN
BTNy ¥ 2 flie o TWVWAENS T,

Python ®4 I 2 =X IAREHAABFT T =27 NI IFLAEDNY Y 2A]HETT, (VA MRHED X
572) T2 —RITNZAYTFIEINY Y aPAIRET T, (X IR frozenset DX H572) 4 I 2a—&X 77z
TR BRIy Y aWRETH DI L EDAENY Y aARETT, I—Y—ERDI FADA Y ARV AT
BHESRATI =7 VAT T AL P Ty S 2 AT, Zh5ERT (ASERVT) HlsE Rz kS
flichd b, Ny aflld idO) EhHEsIET,

IDLE
Python O#ARFERSE (Integrated DeveLopment Environment) & %2 8355 (Learning Environment)
TF, idle X Python OEEHEMNZEAMICFMI N TWEEANEED LT 4 R 4 VR 7Y RBR T,
immutable

(A 32—&70) MEDEER 1A TV 22 b TF, 4 Ia—KTARA TV =2 Mk, Bl XF
I, BRORTABEDNBHY T, ChEDATY 27 MIARZEZ SR ERA, HOMEESE5HIC
& HiRBATY 22 VEERLRGNERD A, 4 Ja—XTARE TV 22 ME, HED Y > a
DT Y 72 B RN CEEREE 2R LET, HEOF—2ZOfITT,
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import path
path based finder 3 import 3 3 EY 2 —VEBERT 25 (£721F path entry) DY R b, import H,
ZDY A MIEY sys.path DORETH, 37 v r —JDFEEF Y —ID __path__ EBEH»S
HRET,

importing %)
5EY 2—)D Python 2 — FAHIDES 2 —)LD Python 2— FTHZ 2 X512 F 3MNHETT,

importer =
Pa—NERLTe—-FRTEFTI I, finder & loader DEBESLTHHIXTI T b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to

test out new ideas or inspect modules and packages (remember help(x)).

interpreted
Python 34 > &2 7V XEROFFETH D, a2 84 I F5FEOMMICHE L 5, (N4 ba—Far o
IHHBTDIC, TOXRFNIEHETTD, ) TITOA YEXTYVRGFELIE, Y—Ra—FDT7 74 L%,
FFFTAMEERC L THALFETSEL L Vo BER LIS, BERFTTEILILZ2EKLES, 1 &7
U XEAOEFEZEE., a2 4 FJBRDEBID VR TNy Z7OV A 7 VEHNbOD, TurJn
DEITIF—MUTENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ ¥ Z =7V & —id> % v b XV U REFINLIFIT, Y 20T RTDIZ VT 14 HLRAER
MgEE R D, TRNTOMERLIY Y — R E BRSBTS 2. il 7 2 — XA ET, 2O7x2—X
W AR=OL I E 2EHEIMCHLET, CACED 2P —ERDT A b7 7 X —=% weakref 2 —I1
Ny VPN HENZ BBV ET, ¥ v PRV Y 72— XHIZETENDZ a— Fid, ZOHBKET S
UY =AW FTTIBERELZWV (KL DHBHIEF7 477 1) —FEY 2— /L% warning HETT) 72Dk 4 2
FlIAMCEm L £9,

AVER—FYERT Yy bR YT LEREHIZ  main EYV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L8 TF,

iterable
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
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iterator

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—ROMNERITEATI I P TT, ATV =KD __next__() XYy FEEDRLEUCHT (£
73 AA BB next ) 1T ) &, MNOHOERZ —DOFTORLET, 7—227%<k5t, bD
IZ StopIteration BIfEEH L ET, ZORRT, A 7L —2F 7Y =7 MIRETED., £hlFX
__next__() ZIEMATS Stoplteration ZEH L ET, A1 7L —XZ, ZDATL—KXEF TP =7
FEEEIRT __iter__() XV v FEEELRINIRSZVDT, 4 7L —RIEMOD iterable 2§
BIELALDHFATHATEE S, 3o 2D e LAHWNIERORIEZITS £57%22—FT3, (list D&
%) avTFA 7Y ME, BE% iterO BB A T =7 MZELD for A—TFTHNTHS 7200
2. R BREHOA 7L —XZ2ERLET, ZOWZ2A 7L —XTITBHF2L, #iBOf 7L —2ay
THEABADRLA 7L =247 27 b BfUCGRT 720, HOaAYTFDEIIWTR->TLELET,

2 BRI typeiter I2H D 5,

CPython EZ®D:##: CPython does not consistently apply the requirement that an iterator define
__iter__Q).

key function

keyword

lambda

LBYL

(F—BIE) B H2VIEREREEL . V= MRIEFLKD 7D DEZ RS- LATRES 7Y =
2 & (callable) T3, HlZ1F. locale.strxfrm() % F—BIEUCH X, vr —UKFDY — M DIEHEIC
Dot ok —+Fx—%RLET,

Python DZ L DY — ik F —BEEZ WD BROWNESL 7L — L2 ERL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FE23H D £7,

F—BMEIERL HEITNV L DD D FF, HIZIE str.lover() XV v FERXF/NCFEXANL R WY —
FEITOF—BERELTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
Ao F—HMEEL B TEE T, E/2. operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—KI VA I 70D D ET, F—BBDIEL T EHNVTD
flix Sorting HOW TO ZZHEL TL 7Z& W,

argument £
518 2L T X,

(T LK) EHDA VT4 VBT, BEDPIFOHEI W 2z 120 X #85AFT, 740K
A% % 1E S X1k lambda [parameters]: expression TTJ,

FZ 213050 (look before you leap) )] DIETT, ZDA—F 4 YT AXANTIE, MUEH LMK E(T
S NS, BIRINCHITES (pre-condition) HIEZITWE T, EAFP 7 7a—F L MIHT, if X237 <
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list

SAEDN 2 DRI T,

< F ALy MEENZERE T, LBYL 77 —F13 " 27 @y 7 MR BREOHSIRELZ 5| =i
ZFTVRIBHY ET, BlZIE, if key in mapping: return mappinglkey] W5 a— KNk, HIED
%, BlDAL v FOERDEINC mapping 205 key ZEDR ML ET, ZORMEIZ. vy 2550
EAFP 7 e —F %25 Z L THIRTE %7,

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

(mEo )]

magic m

mapping

(VA PAEKRL) =7 Y AHORTH 2 VIE—EOEBRLZUH LT, ZOMRN S22V A F2IRT,
AT NRTTHETT, result = ['{:#04x}' .format(x) for x in range(256) if x % 2 == 0]
L35k, 055 255 FTOMEBE 16 KL (0x..) LAEXFAN» 6725V A M2AERL £, if Hild
F T arTY, if HinmWEGE, range(256) DL TOEESUH I N T T,

£
Va—NER—RFTEF T2 b, load_module() EWVWIHHATDXY v REERL TWRIFIUIRD F
FAo, B—X—F—MINZ finder 2 HIRENE T, FHMllE PEP 302 %. abstract base class iIZ2WTI
importlib.abc.Loader #ZM L TL 72X\,
I>aA-T4vJ
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.

ethod
special method @ 721) 7z[FZFET T,

(oY) FEOXF—HFEE Y R—FLTWT, collections.abc.Mapping »* collections.abc.
MutableMapping @ fIREK S 7 X THRESINLAY v FEEELTVWEar 7+ 7Y =7 FTT,
Bl 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 7% ¥
T,

meta path finder

sys.meta_path ZMEK L TIHE SNz finder. meta path finder & path entry finder ¥ BfRIZH D F£F
RN 11 7/ G IS
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meta path finder PHEZEFT 25 XYV v FIZDOWTIX importlib.abc.MetaPathFinder &R L T 72
IS

metaclass

(RRTFGR) VFTADY FATT, 7 ITRAERIF. 77 A%, 7 I7AOFEL, BEZ 72DV X M %2/ED
T3, XAXIIRF FNS 3O FI B LTRITMD, 77X 2E2BEZAVET, ZLAYDET
Y7 MEAEEE FRIEX X7 FAD) 77 4L P OFEEZRMEL TVWET, Python 23%KHILRDIEH R
READARY FARNEBMTELZRTT, IFLALDI—F WMo T, XET7 FRAIBRLMBEDRZNHDT
T UL, —HMOBETIE, XX 75 AFBHTILA Y Mk RfLES, 2 2IEBET 2722
ourZER-7D, ALy Fe—7WEEBMLED, F7YV 227 bOEREBHLED, VN v EE
E5rhr, ZLOBMTHHINETS,

FEMIIE metaclasses 2SR L TL Z X0,

XYy R
(XY v R) ZIARKOFTERINZLEE, 27 FADA VY AZX Y ADEEE LTS ERIGE,
AV RIIA VARV RAA T 27 b 2HE— Bl L LTRUWD £F (ZOFE 51 BUTEHE self IR
NET), B & FA SN SWMLTLZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_2.3__mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(£ 2— ) Python 2— FOMBHA L LTIRE B ATV =2 FTF, EY 2—LEED Python
F T2 VEEUARIEMERLE T, Y 2 — I importing OIRIZ X - T Python IZHAAEN
%7,

NVTr—2 BBRLTLIEX N,

module spec €
Ya—nEu— R30I bhd AV R— FEEDOERE ZULATZEM T, importlib.machinery.
ModuleSpec DA Y AKX Y A TT,

MRO
method resolution order ZZHL T Z&E W,

mutable
(32—RTN) 32a—XTANRATI2r7 ME, idQ) REZ D e BAEEEETEET, 1S2—27
L) BBRLUTLIZE W,

named tuple »

HHITE X T 05 HEEE. BTNV EMELTHNT, A V7 v 7 AWM ERIIH LEEZf>TD 7
7R ZBTELZERDOIPLY S AEHENTVWET, ZOMRP T 7 RBMMOKEDFR>oTwa I dd
B35 28
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time.localtime() *® os.stat() DR HEZET 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

(BATZ2EM) ZRPBMEN 25T, AMEMEFHEL LTEEIAE T, AHTEMEIICEA 7Y =
D (XYY FD) ARNTFRAE-7bDRITI TR, RFINED D, KENLH D, 2L THAAA
DHDOHRHD FET, ANMEMIAFOEREZCILICE>TEY 2 - EZH K- T 5, HIZIEHE
$ builtins.open ¥ os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BB EHEE
LTWB2HHRT 2 28Ik o THRZEMIEATHMN e RTFIHEZ SR L 9, HlRI1E. random.seed() %
itertools.islice() &FE ¥, ZRFNEY 22—/l random ¥ itertools TEIEINTWVS Z & HHA
LTS,

namespace package
(BHIZER Sy =) T v r—YDary7re LToOAREEEINS PEP 420 TERI N/ package
T, HRIZEME Sy =Y RRALF 2RI e BN TE, __init__.py 7 7 A VERIRWD,
reqular package 2I1XH872H F3F,

module ZBRRLTLZE W,

nested scope
(AR PENFRa—=T) IMIITERI N TV LI EH 2SR T 2EET T, BRI D 2B8 0B D
HFTERIN TV IHE, AOBEEIZAMIOBEET 0L SR TEET, A X PSR a—-TE7
7 4V b TREBOSRIEI N TE, ZRORARTERVOTERL T LIV, B = VERIE. &d
AEIDR 2 —FTEREHRAEZ LET, AR, 78— NAEHBEMS & 7a— OLARTZER OfEZ i A
EXL¥7, nonlocal THMUDEBUCEZIADE 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,

pa—

__getattribute__(), class methods, and static methods.

object
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(7Y b)) RE (BHRE) b ERINLRIBD (XY v R) 23228 TO7F—%, dLLIE 2T
D FRAAAINT T A DFEMDEE S 5 2D ¥k,

package
(R T =) B TEY 2 - ARHRINCT 7y F =280 L DK D module DT & TF, EHFH
W&, v = __path__ BH%FD Python 7Y =27 T,

reqular package ¥ namespace package SR L TL EE W,

parameter

(518 A OFRET B (R AV Y F ) OERICBWTHEDRT 5 518 2L %75, K51
KI5 EDD £9:

o MWMEBEFRLEF—T—F: i THEIWE F—T—F3H t LTET I TE258EHELET,
ZHETE 2T D foo R bar D& 51T, 77 #V b ORGIBOEHTS:

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

o NEBEHEM: MEBICX-TOAGZALNZFIMEEELET, MESHOFIEIE BMEERDOFIHD Y X
FOHFTENLDERAIZ /) 2EDDLIETERTEET, HIZIETED posonlyl ¥ posonly2 1T
HRHSIBICR D 3

[def func(posonlyl, posonly2, /, positional_or_keyword): ... J

o F—U—FRERH: F—TU—-—FRIZIoTOAEILNZFHERRELET, F—V—FEHADOSIEEEE
TE25AME, FIZIELITO kw_onlyl = kw_only2 @ & 512, BABEZRDWEIEY A MZED=A]
EEMESIBEIIED « DB TT:

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

o TAIERME: (MMORFIETEICZ SAMEREOMES IS Z T) EEOEBOMES AL Z 5
NEZZeEBELET, ZDXSREFIEZ. BITD args @ X 5 WRGIBHDRNC * D352 8T
ERTXET:

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

o AIERF—T—F: (ORI TEICRI ONIEREDOF -V — FEIEIMAT) EEOMEED X —
V—REEBBEZoNE I EEELET, 2D X5 RE5IEE. EOBID kwargs D & 5125184
DR ** ZDF B L TERTEE T,

REIEEA TS a Ve REDGIBDOELLBIEETE, A 7> a o5l I3 T 7+ LV MEDIEETZ
£75,

R51E . FAQ ® E5|HEREIHDEWIFATETH? . inspect.Parameter 7 7 X, function £ 7 > =
>, PEP 362 22 L T EEWw,
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path entry
path based finder 75 import 33 EY 2 — VBT import path LD 1 DDFFTTT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 2R L7z finder T3 o 52 S8z path entry
WKHBEY 2—NVERDTZHEEH>TVET,

NRAZY M) =T 74 VEPEETZ XY v FIZDOWTIX importlib.abc.PathEntryFinder S L
TLEE W,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules

on a specific path entry.

path based finder 7
7 4V b D meta path finder ® 1 2%, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y 22 }) 77 A VT AT LARAERLET, path-like 7 7P =27 MME, NRA%EKRT str
F T2 b bytes A7V =P b, 71X os.PathLike B b a L ZHE L ATV b,
T7¥, os.PathLike 70 FaNEVR—-—FLTWVWEL T Y =7 M os.fspath() ZMFUHT Z & T str
F7213 bytes D7 7 A NI AT LSRIZEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2D 2 £5, PEP 519 TEAXNhE L,

PEP
Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 X L THEREZERMET 2. H2 0k
Python O¥FiFkHEC Z OBBESLEEIC OV TR T 2EIE T, PEP X, HREIC DWW T DR Hiffi
AR IRE T 2RERE DRI (H5R) ZIKR 2 RNE T,
PEP &, #EREDRBICH D5, 23 2 =7 4 I X 2MEIREOEME Python 127 X 2 3G MM DL
FOZDORLMNOBME 22 2EKLTWE T, PEP OFHICIZa I 2 =7 4 NOBEBETT
S5, RMEREXENLTZZLOBEBNDD 5,
PEP 1 22 LT ZE W,

portion
PEP 420 TE#F XN TV 5, namespace package BT 5. BED 7 7 £ LD (zip 7 7 A MK S 1
TWAHELHZ) 12074 L7 PRI D,

fI&B5 1% (positional argument) =

518 2B TS0,

provisional API
(B2 APL) BHES £ 75 Y 0% HHNERI A & SHEI ISR SN b OTF, 20 E5 KA Y X —
72— ANDORELREEZ, HETH 2L N TR EINTOWEEAN, a7HFEFICL > TBHE
LABREINIUL, BAFIEAHRET (L VX —T7 2 —XDHIRETEEND) DTONZIET, ZOKI7R
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ZHIZLRAIITONEHDTIEDHD FHA - ZHUE API ZHHARALHNCIERE L SR TWRERARR
ManEEE Lict 2ICoATHhNE T,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, FERMHAL5E
THRT ALK E R T RETT,

Zo7at 2z kh, BES A TSVIMErRE T VIRV TAD SN Z L, R
PEZTELEFTONT T, 3l PEP 411 2B LT X W,

provisional package

provisional API 2SR L TL X W,

Python 3000

Python 3.x YU —=X54 D=y 7 3—LT7T, (Python 3 BBEVIFRDFEZ o LEHIELNI-FET
T, ) "Py3k” tlsEhd b dHhET,

Pythonic b

SETRINLEZ T TELPN-a— FTIEK L. Python OFHZ—fRINIZA 7 4 F LIHE- 12E ZTT%
a— K, flz1Z, Python O—fV72 4 7 1 & AT for XEF>TA T 7 ITNDTRTOERIZE-
TA—7LET, HDZL DI ZDLHHAZR WD T, Python IZEHATHWARWAXD D ICHED
AT R=THEI b LNLERA:

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

2K L. Ehwiz Pythonic 225K

for piece in food:

print(piece)

qualified

name

(BHi%) €Y 2 —1DIZA—NLRA—=Tho, ZDEY2— L TERINLZ TR, BB XYy FA
D, "RA” ERT Ry PR T, PEP 3155 TERINTWVWET, by TLNILOBAKSPLY 7 X T
. BEiREA 727 FOAHIEFEI LTS

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname__
'C.D.meth’
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BV 2 —NADBRTHEDLNS &, BRLEMR (fully qualified name) 1IZTXTOF Ny ¥ —I 2 G2
DRy bR, HZ1F email .mime.text ZEKL 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are ”immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the CPython implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package &
MM, __init__.py 7 7 ANVEELT 4 L2 MY 2 LTD packages,

namespace package B L TLIZE W,

slots 7
FANTODEET, A VARV RABHOHEBEZHOPULDERLTEE, A YAX VAFHFLZHRT L2 L
T, XAEVEHEWNLET, ZhUI L fHbh377=9v 27 TTH, ELLFEORIEAPL MY v F—-7RDT,
Rtz r— 2, FIZIEXEYDEREE 827 SV 5 —2 a v TA VAR Y ABKBIGFET S, Lol
LERRE, HDRVDHERNRA 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
(BRAENTELR) iterable NORTH 2 WIE—HOEBLZUML T, ZOMRPOL2EERRT a0
M2 E XS T, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 &, {'r',
'd'} WS XTI DEEE R AR L %3, comprehensions SR L TL X0,

single dispatch
generic function D—FETEEZI—OD5| BBz L DFEIRXNET,
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slice
(R542) —fZ S—F VR O—EEGDETI 27 by 254 R, FERE [ THZ SNEHO
BoMicaaryrH#L e TEbhEd, B2, variable_name[1:3:5] T3, AFHEIMN (HFF) LBk
slice 77 Y= 7 FENETHALTVET,

special method
(FRX Y v F) B 2 BURE DRIE. BIZIZINE % F 272912 Python » HIFERICHUTHEINE XY v F,
COMEHDORY v Flid, XYy FEORFIERRICT VX =227 2 D900 TWVET, Rk Y v FiC
DWW TIX specialnames THEFH I NTVET,

statement
() XWEAAL =+ (2=FD” 70y ") KAAIRBERTT, X X 2F—V—-—FroBlENnsd0D
DELHHTT, HBEITIE if. while, for 23HH F75,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF() when the reference is created and

released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.
See also borrowed reference.

text encoding
A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text

encodings”.

text file
(TXAMT7740) str TP 27 beGAEZTES file object T, LIXLIE. 7FA P77 40
EEBICAL MEFMOT =X A MY =27 72AL, TFRAMIYO—T 0 2J ZAPBITVET,
TEFRLT7 74 ADHZ, sys.stdin, sys.stdout, io.Stringl0 f Y ARV AKEETFAME—FK
('r' or 'w') THWAEZ 7L TT,

bytes-like 7T T b BHAEETEDZ I 7 AN T2 7 MZOWTE, N1FUT71)L S L
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TLEEW,

triple-quoted string
(ZEZ +— b5 30Dl Lz #— FadE (") 7 RA a7 4 — () THENTZCTFH, BHOD
(—H) 7 4 — PXFINHNRNTRFATE 2 XFINTENED D FEAD, BOPOEHATHEHATS, 1o
20D LY +— FEBELRAS —THMUICEHL Z e TEE T L. THFCE (\) bR THHE
BITWCEZDB P TEZDT, FFaXyr—ya rXFEEE RRCRICER T,

type
(B1) Python # 79z 7 FOEIZA TV =2 MED LS REDDERDET, BHWHE TV =2 M
BrfioTnwES, 7= bOBIX __class__ BHT7 7R LD, type(obj) THUR LD H
KFET,

type alias
(B4 v 7R) BT, B2#El I L TERL 3,

M4y 7R3 BeY b Z2HMLT 2DICHEHTTY, HlZI:

def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

ZHERDES I VAR TSTEET:

Color = tuple[int, int, int]

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

pass

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

type hint
(Bler b)) 28 77 2@ DT A —2R0B D EOIF SN RZIEE 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.

ryua—rVER, 77 AEME BT, =2 EB TRV DDA v M typing.get_type_hints()
T/ TEET,

HEREDFADIH % typing & PEP 484 ZZHR L TLZ& W,

universal newlines va
FRAPA MY = LDEFGED—DT, LTOITARTEITREEH L £9: Unix DITRHE '\n'. Windows
DHFE '\r\n'. H\ Macintosh DHE '\r', FFAEICOWTEHLIE, PEP 278 £ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,
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variable annotation

(BBT7 ) T—>ay) ZRDH0NE7 7 RBED annotation o

BB 5 WNE 7 7 ZABMICERZ NI 72 & 21k, KA IMERETT:

class C:

field: 'annotation'

ZRT 77— ay3@EEE BEEY E OkdicfibnEd: FIZIX ZOLRIL int DEZIS Z & 2]
fIhTnxTd:

{count: int = 0

BT ) T— a YOI DOWTIE annassign i CHH L TWE T,

FEBEDFIAD D 2 function annotation, PEP 484 , PEP 526 2SR L T2 X\, £/, 7/ 7 —> =
VEMHATENRA NS T 27 4 22 LT annotations-howto SIRL TL 72X W0,

virtual environment
(IRARERE) WHaic¥) b M h 7= 9 FBIETF, Z4AUTED Python 2—H ¥ 77V r—3 2 VALY
2T 5 ETEIWT WA Python 7 7V 7 —3 a Y OEFNCTFH TS Z 27 < Python v 75 —I DA
VAP NVEERETI ENTEERT,

venv ZZIRL TL 72X W,
virtual machine

(v ) BRICY 7 by = 7ICE DEH SN2 > ¥ a— &, Python OIS Vid, N4 ba—F
AV RA BN LS N RO—R 2FEFLET,

Zen of Python
(Python ®O1&D ) Python ZHRLAHT 2 L TOEZ 45, Python OFREHRAIE T¥Z2 Y A MLz
HDTT, Wi 7m > 7 MT "import this” ¥ T2L 2DV AL EimdE T,
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1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,

129


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Frequently Asked Questions, J1)—2X 3.12.4

Jy—x ~KR-=2 FEF &R GPL Hi#:
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 REUE, Python 25 GPL TEAMEN TV WS EKKTIEH D £¥ A, Python D7 A
Y REFET, GPL LWV, ZELAEANA-—Ya V2T BICEEL L — TV =R LARLSTHDRED
FHA, GPL HF IO I A4 Y ZAD T TIX, GPL TV V) —XRZhTWAMDY 7 b v =7 2 Python Z#AHE
bELNETH, ZhLHNDIA LV ATEZSITEHD FHA,

Guido RO T, TNHDV V—RZARICL T K E 0B DRI VT 4 TDARIATEHL £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 3.12.4

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

3.12.4 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.4 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.12.4 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.12.4.

4. PSF is making Python 3.12.4 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 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, 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 3.12.4, 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 3.12.4 DOCU-
MENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
(D=2 12Hi)
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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)

C.3. Licenses and Acknowledgements for Incorporated Software 135



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Frequently Asked Questions, J1)—2X 3.12.4

HIDR— % 5D E)
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=D12Hi <)
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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 module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=D12Hi <)
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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 <)
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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 — Ui 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=D12Hi <)
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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, ssl, crypt use the OpenSSL library for added performance if made available

by the operating system. Additionally, the Windows and macOS installers for Python may include a copy

of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release,

and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
(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=2 1285 <)
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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 TWE Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =27 bOBDICEDOZ 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
(KD<R=2124i<)
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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.
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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 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.
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Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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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