Python Frequently Asked Questions
y1)—2 3.10.16

Guido van Rossum
and the Python development team

12 A 07, 2024






BR

B{1E  —f% Python FAQ 1
FE2E FOISIVY FAQ 11
EBIE THADLERE FAQ 55
BA4E  FA4T3Y) ik FAQ 71
EH5E  ERCIEDIAS FAQ 87
#®6E Windows £® Python FAQ 95
BFTIE J574vo2A-Y140E2—T1—X FAQ 101
FE8E Y Python AFADIAVE2—RICA YA R=ILTNTWVWEDTIH ?" FAQ 103
18 A &= HEE 105
TR BE CORFaXYMIOWVWT 125
T CE BRS1tE>X 127
{483 D 2 Copyright 149
] 151
] 151






ONE

—fi% PYTHON FAQ

1.1 —fi%1EER
1.1.1 Python &IIATITH?

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

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

1.1.2 Python Software Foundation A TYH ?

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

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


https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 Python Zf£5 DICE(FIEDHIRIZHD TIH ?

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

FTAELYADEDFHELVEFHHE 2XADY ¥ 71X the PSF license page 2L TL Z&EW,

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

1.1.4 €5 %% Python XMAHKEISNIcDTIH ?

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

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

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

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

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

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

1991 £ 2 H. 1 FM D L OEEE T, USENET #3232 LE L, Z4UX Misc/HISTORY
T 7 A N> TVE T,
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https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python [ AZ T 3DICAWVWTWVWETH ?

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

COEFEE. XY (EMREHR, Unicode, 7 7 A VEIDESDFIE), 4 & —% v b 7a kan (HTTP,
FTP. SMTP, XML-RPC, POP. IMAP, CGI v 275 3Iv7) V7 =272 Y =71 7 (Python 22—
FDa2=y b7RA b, aFXr 7 Ta77 4V 7 i), ARV =T 4 VIS RTEA VY R=Tz—R (¥R
TALA—N, 77 ANT AT L TCP/IP Vv ) O K538 E HN—F 2 KERLIEES 4 75 V6D
Vo TWET, M2 TE20%H 512 library-index D—EZSL TLZE WV, Fh HRART— F—T 4
DILFRBE X FF, the Python Package Index 22SBEDH 2%y r —I L TAEL & I,

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

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

NT 74972V V=DV THLLIE PEP 6 22 LT EX W0,

FTRTOVY —=RABNT T 49 T AV Y =R THELWVIDIFTEDD FHA, XP v — VU U —ZANDEHERET
. EHORMREV YV —ABESN, 7T 7R R=&R, FREFV Y R HTTENET, 77 7RI
AVR=T 2= APMEZINRNI BV Y —REINZRAYV Y —-RT, 22007177V VU —RETA >V &—
T2 —APREDIDPS LNERA, R=ZRED > L HXELTWT, IWEDA VX —7 2 — RIMREFSNE T
LWEY 2 —ADEMENE0d LNERA, VY —RAFEMIEEE > 72d DT, B@mlEANT2ETOTRIFIUIL
ZHINEHA,

TNT 7, R=Rr VY —=2AEHDONN—Y a &, BMOEEFEZRL T
o TNT7N=avOBEFIE, HB/NIBE N ICHLT 7aN " b ¥5,
o N=RXN—=Va ORI HE/NEREB N LT DN b ¥3,
o VY —XBERIN—Y a OB, HB/DERE N ITHLT "teN” 272D £75,

D% D, 2.0aN 2SNz —a IETART 2.00N 128N H, 2.00N 1E 2.0reN 12Heib, ZLT b
1 2.0 1B ET,

Fiz, "2247 DX T BEESMS WA=V a v FEEDBDDET, THTRFERDNN— 3 T, CPython
BIFE VRS PUDBLEREL FEINTVWET, EE RED~Y A F—V 1) =22 Tbhh/=%, N— 3 V& 72.4a0”
DX "a0” O RDIA F ==V a kb ET,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF¥a XY FJBRLTIEZ W,
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https://pypi.org
https://www.python.org/dev/peps/pep-0006
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1.1.7 Python ®Y —ZXDAE—FECTFICADETH ?

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

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

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

1.1.8 Python O FFa XY MILZTFICADFETH?

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

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

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

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

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

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

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

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

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

T 7 [RN—=&Y Y —21F https://www.python.org/downloads/ TFIZAD EFF, VIV —-RIEFFTAXRT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — A X — https:
//www.python.org/ THHE 4, RSS =2 —2A7 4 — FHBRHTE T,

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

1.1.12 Python ONTHECNY FZ2 LIFBICIZES LIEBGRVWTTH?

N DGRy FOEFITIE, https://bugs.python.org/ 2>& Roundup installation ZF[FH L TL 72X,

NTEEIZIE Roundup 7 AV ¥ MM ETT (2660 6HHET 2 EMZ2 IR THLS 2D, FANTZMBERL
BTy ST MREZES D), LUHIANZEREIC SourceForge 2o T\ Z &A% %72 5. Roundup O
password reset procedure 7*5 Roundup D8RV — FEHE T2 Z e N TEE T,

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

1.1.13 Python ICDWTHITENESZ@AHISRBTETEIH ?

Python IZB83 2 5 7-DEHEZGFIHT2D05—FTL x5,
The very first article about Python was written in 1991 and is now quite outdated.

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

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

1.1.14 Python OKIFH D £FTH?
FWV, L EABHD, ZDIFLAYEHREDHRZIATVET, U R M python.org wiki https://wiki.python.
org/moin/PythonBooks 2% b ¥ 3,

F/z. A 74 FIET "Python” THZE L. Monty Python % 7 4 VX TERI L THWWTT (F 7213, "Python”
VB TRRLTIEZWV),
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https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
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1.1.15 www.python.org RO ICHBZIDTIH ?

Python a2 =227 v D4 7 5@ MHRAICH D, Python £ V75X 5327 F v F—Lll ko TEHIATVWE
3, M 2B 5.

1.1.16 %+t Python X WS LFHBDOTTH ?

Python DFIFEDMEE - 72tH, Guido van Rossum & 1970 £ E > 72 BBC Da X7 1 > U —X "Monty
Python’s Flying Circus” OBAARZHFHATOWE L7z, Van Rossum &, LT, 2=—2T, ALIRTIUT AR
HHIDPR L2220 72D T, ZDFiED%HI% Python EMERZ IZLZDTT,

1.1.17 TERREVTa - NTY ) ZFZITHELLTIEIWTEEAD?

WWZ, Th, HEICRoTLNBE VWi, 1)

1.2 IREHHFTOD Python

1.2.1 Python FENKSWVWEELTWVWEITH?

ETHLRELTVET, 1991 FLERH LVWREY YV —REBEZ 6 2256 18 » HBHICHINTWVT, TOR—2Z
PREZDI T, N—=Ya>» 3.9 ORFATIE, Python 12 » AIT—EDR—ATAI ¥y —N"=Ya D) J—
Az{ToTWwxd (PEP 602),

BAREMHANA—Y a2 > D "bugfix” VU —RERNHATZ2DT, BEFEV Y —ROLERIIRLCALELTVEE T,
NTT 49 7AV ) =RiF, N=ParFED 3 FHOERICK > TRIN (Fl: 3.5.3. 3.6.2), REND=DIC
BHINTVWET, X749 7 AV Y = RZIEFBHOBEANDEIEZINEEN, —#HDOANT T 4 v 7 AV Y —
AL TRICA Y& =7 2 — AR D ZEDPRIEESNTVEDTT,

BFOLEMRY V—RFHEIC ‘Python download page ‘. ICHD £9, Python IZIF 2.x & 3.x WS, &
mICFIBAEER 2 D2ON=2a b HD EFF, #HEON—-IJ32IiE3.x T CHEGEKHAINTVWES173
DDIFLALTHR—FEINTVET, 2x BEAL LTLKFAINTVWETH. ‘bS5 ULEIEFIXAYTFY
2ENFEA_,
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https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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1.2.2 < 5VWDAD Python ZE>TVWETH?

EHER AN EZFARZDIZHELWTTE, BZLMEAADDI—F—BWVWETL & 5,

Python \ZHHICX Y 0 — FA[RER DT, FELENRL, 2HOV A M2 oFHATE, 2D Linux 74 X k—
YaYIFAMWEATWEDT, Xy ra— FEHho2K0RNEH 2 Z I3 TEEEA,

comp.lang.python =2 —ZX 7L —FF & THEHKT T, TRTD Python 2—HF =0T 2 b TidR <,
AT HLRVADBNET,

1.2.3 Python TITHNcARELTOT T I MIBODITH?

Python ZFAHLTWa 7B 227 F®D VY R M https://www.python.org/about /success ZZBH L TL7ZE W,
past Python conferences > H#EFHRESHT 2. L OXHLMHEMOEIMRD LD BZTL & 5,

HEHZXNTWS Python 7 rY =2 M& the Mailman mailing list manager % the Zope application server
Y TT, Red Hat Z2IZLOET2EVLOHD Linux 74 A b= a3 YDA YA =FRT AT LT FI=Z |
L—>a vy 7 by a7k, —E2E80 Python THOPNTWE T, WEST Python ZF[H L T 2E3EI12IE,
Google. Yahoo, Lucasfilm Ltd. %2 ¥2H b £3,

1.2.4 13K Python ICED K SHHFLVHEEMNBEF/INIITH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ ZZH L TL 7Z& W, PEP i
Python ICIER XN 7ZHHEREICOWTE DL NZEETE T, MELEM A FEI MEHE XN TV E T, "Python
X.Y Release Schedule” (X.Y 372V Y -2 X3RN TOREWOANA—T a V) ZHELTLEIW,

H LWVBAFIZ DWW TIE the python-dev mailing list T I N TVWE T,

1.2.5 Python OE#MEZE L TLSBREZLTHLLOTIN?

—RANCIE, LTRWT R A, HAFITT TIMESLITS D Python 2— F23H 2D T, BFOTRT 7508
ATRHEIP TR T CH ML T L E 5 XS AEREAMROEEDRD SN TR D FHA, 2 N—-1+T5 70
TILBHERTIZ, TRTORFaXY 2Ty 77— LARTIUEIRSRVE WS HEDNSH D £, Python
W22 DARMRHIRENTVE DT, ZNHZ2 —FHTHAHEYNITE L5 E L ARNTT,

AREZEZ R TNER SR VDR, BRNRT v 77 L — it N2 TRZD $8 A, PEP 5 T,
2—F— DR 2R E RPRIC U785 5 BT HFME DI NEE 21T 5 72D 5 NEFIECOWTHH L T
£79,

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://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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1.2.6 Python Z#OE O S TICAVWTWEEETIN?

=4

RIZWTa 75 IV THFEICE o TR DIE, Pascal, C, C++ O¥ 7k v b, Java 2 ¥, FhHzfoE
BT OFFETT, £ o TiE. B —DFiEL LT Python ZZXDRICIIDOTL & 5, Python 1IZI3IE
IR T B LB RERIFES A TS UNDHDET, 2L T—FEHERI LI YIDET0 531070
2 —ZT Python 2252 2T, £EMED DT — 2 BOFRG 7Y, BEERI0 T I I v 72X VEH
TBHIENTEDZDTT, Python 26, AEEIN—TRFHEREDEAMEZ T QWKWDY AhonE T, &
DFBETVERD ZI—YERDA TV =/ b EHLZ I IATESLTL XD,

TRTT IV LI ERRVEILEICE o T, BN EERMES O FEACEDhE T, BEITREN
B EOEHCRD, FEOR—ADPELR>TLEVE T, £, avPa—x0X5IBE L, MEESH
L. ~BLEAYR—T72—2%FKEI LT, 7—RE2HITULT R 2RI IR T, BHEMMCER
AN SERERC L IZEETTS, ZADRID IR T IV P ORETHIRERAEDOGEEL IR D %
A

Python ®BWE ZA1EMcd 72 XAH D £3, Python 1IZid. Java DX S ICKERIERES 4 75U D, £
M HE T3 BMTIERICRES Furs3 07 uavz2 MIBITE 5 5510k £5, EEIZEEDPIH]
HERP T2 RDZ 07 AIREENERA, FHESA T VRMAT 22T, EEETv 733070
JFIZ 2R O HFENZT T r—> a VIO HOHEEREZE2 e TEET, k. HEES 475 ol
A»oa— FOEAHAZERIENTEET, PyGame RE DY — R =T 4 T 2 — b F-Fhm fiflx
RV % DITRILH £5,

Python DA YRS 754 T4V R TV RIZE->T, TarsI0 0% LENS, SEMERHRTLZZeATE
3, HOU 4 YR TTRTILDY —RZA>TWBR, V4 Y RUTA VR T XX FEFICLT
B TEFET, VA FDA Yy FREVHELRVWE 21X, MIZIZZD0 L5 TEET:

>>> 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:

(KDR=212%i<)

8 % 1 & —fi% Python FAQ
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(FIDR=I 5 DfEE)

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

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

(1]

AV RFYEBHIUE, TaFF IV LTV R F a2 XY MIERDZIXTHENE ¥ Ao

Python 72 DREW IDE % D %¥3, IDLE X Python T Tkinter Z{f o> TErN /XTSIy b7 4 —24
IDE T3, Emacs 2%, Z—FI2r o TEER I LIZ, £FS LW Python E—RF2HH ET, ZASHITRTOD
TRTGIVIBENPS, YYRYTAINATGA M A=A YT AT A Y ITHDAVRGIT 4T A
RTYVEZANDT 72 ADPMEZE T, the Python wiki 225 Python fREREDO—E 2SR L T Z2& W,

Python OEFE BT BHFICOWTOFRMN L7205, the edu-sig mailing list IZBMT 2L TWTL & 5,

1.2. IREWHFTOD Python 9


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

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

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

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

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

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

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

e PyCharm

11


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

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

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

2.1.3 £S5 L7%5 Python RZVTEHBRZYE7AYNATFTIZIENETH?

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

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

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

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

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

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

22 37

[l

2.2.1 BEZTHICEDLHBDIC UnboundLocalError WHEB3DTITH ?

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

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIEFETH, ZDa— b

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

x += 1

1% UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

ZHE BERI-TOFTERRARITI L&, ZOZEHEZORa—-7icxfLTr =AMk, Ao
A—-FWRZHIFECHFDOEBZR T BT, foo DREDOXD x WHLWEZAALTWSEDT, 284 JiF
INEO—INVERTHZ BB LET, ZOME, KD print (x) BUHHLEI L TWARVWE -V EREFRR
LESE LTHREZZI -2 DET,

LofITiZ, 70— NALTHBZLEETEZILTHDORI—FII T 7ELRATEEZT:

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

(RDR=I12Hi L)
i 13

22. 37

il



https://www.python.org/dev/peps/pep-0008
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(FIDR=I 5 DfEE)

global x
print(x)

x += 1

>>> foobar ()
10

CORINZES X (REMICIIMUTNE 7 7R 4 VAR Y ZAEROHI L 138 > T) HRIIFERIEMD 23—
TOERDEEEZ LIS L LTWVWEDE, LWS I RHSEZDIHETT:

>>> print(x)
11

FtgDOZ e %, 2 A FEN/=A 23— 7T nonlocal TREZHS 2L THTEFT:

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

2.2.2 Python ODO—AHILEF A—NILEBOIL—ILIZEATTH ?

Python T, BIRINTSIREI N2 12T OERIREEINIC 7 a— e ) £3, BBORED Y Z 0 THEHIERK
WRAEN26, ZREIRINICZ B =L TH B EESINRWVERD, B—A L TH 2 L ARINET,

BIEH 3o EBLTLEID, DLEBXZEMETEET, —A T RAINZZEEIC global #ERT 2 Z
2T, BRILBRVEWERHZBIT £ 3, AT, Z7a— LB OEIC global BERINTLE S L., global
ZoTEDPDICHRSoTLEVET, B M VBESA Y R=-FENLEY 2 - VONEESRT 2702
O—VVEEZ LRI RSRVWOTY, ZOHEMSBZEIEHZRE ST 527200 global HEEDHEFX LD D
HERTT,
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223 L—TORTERBRBETERINLS LA FALEZRTDIFEETTH?

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

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

squares.append(lambda: x**2)

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

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

I x BT LRI > TOR—HANERTEBLAIMDOR 2 - FTERINTVT, ZLAXBERIhLL &
TRAMUHENTZE ZWRX T 7R ENDDITRIDET, V—TPRboLRRTIEx1E 4 THD, EoT,
ETOBEIE 4%%2 DFED 16 BIRLE T, 2O x DEEZEZITAL I THALTE, 7 AXDRDENY
DESRXELZDOPBETEET:

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

THEBT B7-D121F, e — LD x DEIIRIFELRWEDIZ, FAXICE o TOu— I NVERIEEZRET
ZRERHD FT:

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

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

CZT. n=x BHLWVWIARICL o TOR—HLEE n BER L. SLAXDERIND L ZIEHEXINRZDT,
N—TDZORETD x LRILEEZF->TVET, ZHE. 1 DHDOZAX Tl n OfEIX 012D, 2 2HTIX
1. 32OoHTIIE 2 ITRHEEE, 2R2ZEEZEKRLET, /o T, ZNFND T LAXRIFSRELWERZIRT X512k
D% L7

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

COFERS ARICFRERDDTII R, BEOBBICHEAINS Z L ITHEREL T XN,

15

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

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

config.py:

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

mod.py:

import config

config.x = 1

main.py:

import config
import mod

print(config.x)

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

2.25 E2a2—I)T import ZFESED  RANFZ 074 Ry FATTH?
—f&HIIC from modulename import * Zffio TIIWIIEH A, ZDXIITT S LA ¥ R—XDAFTZEMIIIHSR
. linter WARERDHUHTEZFHERT L2 eHHEL IR T,

EV2a—NMET 7 ANVDRETA VR—PLTLEEN, ZHIZEkoTa— FAXREL T IMDOEY 2 — LA
/e, BV 2a— BB Ra—TICEEZNINE I NICEKDLRLS LD ET, fTIT—2DA VY R—b T 3L, E
Ta—DAYKR—TFDBMEEIRNPEZGIZHRD 3D, TITEBDA Y R— MNIT 2 L EHEOEBED I LE
AET,

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

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

3. HEi CHRELEEY 2 —
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BRSBOMEEZE TS0, A VR— PF2BEBL 7 7R B TR0 EREdH D 3, Gordon
McMillan 1 X#UX:

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

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

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

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

22,6 BEATOT I FETT 72 MEDPEBEINZDTIH?

ZOEDNTWREILHLE TR T I ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

HDHTZ OB EMNOH LR, mydict IZIZ—2DEENDHD £5, “FIHITE, foo() BFETESND L EIZ
mydict ICEHIDPS5—DDELEEZ T TIXH > TS DT, mydict ITE_DDHEERINDHD £7,

OO LICE > T, 774V FDEIZHTE2H LA TS 27 bAELNZ DI PRLIETT, EiZZ
SN FHA, T 74N MEZ. BB ERSINL Z2I—ELRFEREINE T, ZOfloFEDLSIT. ZDA
7Yz PEBESNLE ZOROEBOMOHLEBEEROA 7Y 27 M 2SR £ T,

EBORIC, B XFH, X, None ¥, A 32— X TNREIA T2 v 25 b EHXNLGEHBHD £
Yh, fHE. VAP, VF5RAVRARVAREDI 2a—RINGF TV 27 MIREDO D £ TT,

COMWHEDPS, I2—RITNRATI =27 b7 740 MEE LTEDRWT B 7S IV FFENONTT, b

22. 07 S 17
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DIZ. None %F 7 # L MEIZH, ZD 85 X X None TH BHHI 1T, BIKONETH LY 2 | /BEist/ Z
DEDL B ESITLTLEE W, flZIE, 5ErTIC:

def foo(mydict={}):

Rbhiz:

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

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

ZOWHEMNMENR Z b H D T, KED»PD25H 21T BN D 2 & 2iTflib s —RIVREIEIE. BRI
OCHENZ T AIXREHROEEZF vy v 2 L, BUORUEIERE AL F v v P2 ShERZET L
WO HDTT, ZHUE "memoizing” LI, TD XS ICHEEINFTT:

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

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

return result

F7 4V MEORDDIZ, HHEEEL /0 — AV EBBHEZE T, ZNUIFAORETT,

227 AT 3VNFA—FRF—T—RNFA—RZE-H SEABNETICIZFES LS5 WL
WTohH?
B DT X =& 1) 2 MIZE5EE * & *x $5ET (specifier) TEDTL IV, 25 TR, MUBFIHREX L

ELT, F—U—FylefEe LTRELONET, AT, hoBZHOH T ZIZ x & +* 2o TZLLD
G EEE T

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

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

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

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

pass

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

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

42, 314, somevar ¥ WO HEIFESIKTI,

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

RDESa—FeEFE Ve LET:

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

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

[10]

>>> x

[10]

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

1) ZHriZ. BZA 7Y 227 V2SR T2-004ICEBEE Ay = x T2 VALDavr—%
ED ERA - ZNE x BRI I2DLFECATY =7 b 2SI ZHLOER y 2ED E3, 2D, &
B2DE—2DF TV 27 (ZOBEV AN FITH-T, x &y DEADBZNESHLTHNEDTT,

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

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

ROV xWKXAIa—RINERATZL:

>>> x =5 # ints are immutable

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

(RDR=I12%i )
22. 07 S 19
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(FIDR=I 5 DfEE)

>>> X

>>>y

ZOBETEDHED x £ y 3FEoRLLKELTED D FRAND, ZIUIEERD immutable 25T, x = x + 1
BEHD 5 DEEZAEEL TVWEDTEDD FEA; RODITH LA T 27 b (BE6) 2FoT x ITIRALT
WET (DD x BRI 24727 FHBEDDET), ZORADRTERLBIE 2 2047V =7 b (B
D6 L 5)ERFSTVT, 2200FEIZNLEZRLTVET (x EVEPL 6 2L TVE TN yid 5 25
BLZFEFETT),

HBHHEE (722 213 y.append (10), y.sort()) 47V 7 b 2EHT 52— T, AR LIEIMEE (2 21F
y =y + [10], sorted(y)) WH L WA TP =22 FZ{ED £3, Python TIE—&IC (ZLTEHES LA 757V 02
TOT—RAT), TDXIR220DXA TOHBICEODZREEMT 272D, A7V 27 VEEETEXY v
FI% None ZELEF, TFAbHd LBRENM-T y DEMOUIELET 205 DT y.sort() ¥ B
BIHERFITT 2D None TL &I D5, RO T MIHHRICEZHERZ2 7 —%2EZ3TL x5,

L LN S, RUCEBENHI CICRR R H W2 T 2 HEOMEL—2H D 3 BRENRAHETT, A2
+= FVRAMEEBELE T, X TVPLEBILEL FHA (a_list += [1, 2, 3] IF a_list.extend([1, 2,
3]1) YEILEKT, 2L T a_list ZZHEL T2, some_tuple += (1, 2, 3) ¥ some_int += 1 {IH LV
AT =7 PRIEDET),

Bz B L

o Ia2—RINRFTY b (list, dict, set, F) 2o TWIHA, bR EZONEEEETL2H 5
FBOEELZHS Z e 2K, ZhESBL TV L2 TOEREZOENERZ Z2IXR5TL & 5,

o A I a2—RITNEFATI I} (str, int, tuple, F) 2R o TV BIHFA., TNESRWL TV ELTOEL
WBRICEZZBLTVWATL £ 525, FFoTVAELZH LWHEICERT 2HBEIZVWOTHYHLVWA T =
FEIRL ET,

2ODEBMBFRCA TP 227 b 2B RLTWE0E 5 20H D 23U, is HEFPHAAAB id) X
\i‘j—o

2.2.10 HA5IBDHBEH (BRWEL) BEDELSICESTETH?

Hi#E & LT, Python TRFBUIMRAIC Lo THESAE T, RARA TP =27 PANDOBREELZTH2OT, B
HLUTENOH LD 25 BADEICTA V7 REHD FRAL, ZRELZAERIDD LA, ZOMRE
B3B3 EOLDTESD D $3,

1) #ROXTNVEIRT I LITLoT:
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>>> def funci(a, b):

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

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

>>> funcl(x, y)

('new-value', 100)

W T —FBER IET T,

2) = AVEREFST, ZAEAL Y RE—T7TRVWOT, #ERXNFEA,
3) Ia—RITNIE (A VTV —RICEBEARER) A7 =27 P EETILITEoT
>>> def func2(a):
al[0] = 'new-value' # 'a' references a mutable list
af1] = af1] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func2(args)
>>> args
['new-value', 100]
4) FEINBFHFHICET ZItk-T:
>>> def func3(args):
args['a']l = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}
>>> func3(args)
>>> args
{'a': 'mew-value', 'b': 100}
5) (7203, 7 IR VARV RIMERFAMT 2 Z 22k - 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 is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace(a='old-value', b=99)
(KDR=212%E<)
22. 07 S 21
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(FIDR=I 5 DfEE)

>>> func4(args)
>>> vars(args)
{'a': 'mew-value', 'b': 100}

DX REMR BT A3EBIID - ZICENTL £ D,
—HDFERIZ, BROBREELRXR I NVERT I T,
2.2.11 Python TEXBEHISEDELSICOKDETH?

ZODHEBRDDET: AR MINRa-TEESFEE, MOHLUAREA 70 =7 M2 S AIETT, B2,
axx+b DEZFET 2 £f(x) BEZIEK T linear(a,b) ZERLZVELE T, A FINRa—T %5 &

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

return result

7. MUOHLATREA 7o =27 b 2fEiS L

class linear:

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

def __call__(self, x):
return self.a * x + self.b

EH5D5AETYH,

taxes = linear (0.3, 2)

Y3 iUX. taxes(10e6) == 0.3 * 10e6 + 2 L2 X5 RMUH LAREA 7V 27 F2ELNE T,

MOHLAREA 72 =27 b 25 /7R, P LELSRD, DI2IRa—FRRAZRZ WO HEMBHD £5, TT
D, MRZ o TG LATREA 7Y =7 PELTRES2EHAT 2 TE XS

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

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

ATT 27 PRV DORDRY vy FIZKRER S L TE X3
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class counter:

value = 0

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

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

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

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

2.2.12 Python A 72z MEEDLSICOAE-LFTH?

—fRAIIC, X copy.copy() % copy.deepcopy() ZILTLZE WV, AITHat—TE3 L ERD LA
P, TV TWIETEE T,

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

newdict = olddict.copy()

ST VRAFATA T TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y RPRBEREDELSICRDIFTEITN?

A—P—ERITADA VARV A x T, dir(x),< BA VRAZXVRABHLZFD I FRATERINZXAY v FR
BHEEDATOTNLT 7Ry MEY Z FERLE T,

N
N
L
~
il
B

23
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2214 J-RFREDESICATZ I FOEFIZRDOIFTZDTIN?

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

>>> class A:

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

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

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

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

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

LRI WO TR 2D L AU AETT: 20 (7Y 22 V) BREZOAHES 5 Z LB TER
WL, ZHUZEEMETIEH D A — 2O/ L IFZN TV 2 2% B HE—DHEZ, TXTOBEA
(. H1220) 2 OR (A 7Y 227 1) BAILIHER TV 2 0EML 22T,

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

2.2.15 AR ERFIRIBEEBRINZDOTTH?

&> <l Python TREETTREIDEXA, Ty T aYEEZTLEIW:

>>> "a" 4in "b”, ngn

(False, 'a')

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

(nan in "b”), ||a||

ZOTEHY FEA:
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nau iIl ("b”, nau)

MO EIFRERT (=, +=2E) bFEL T, TAHBEOHAEFTIEIDHD AL, KAXOEL LEDOTY
i &"C\‘j—o

2216 C o " ZIHEBFLEMEHDEIHD X TH ?

B, HYFT, MUEUTO LS %3

[on_true] if [expression] else [on_false]

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

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

[expression] and [on_true] or [on_false]

L L. TOA4 T4 FLILZETEDD ERA on_true DT —ILEBBTH 2 L ZICHE->-HERE2 5222
EBHDFET, TIBSH, WOTH ... if ... else ... ERARF - =IFIBRVWTT,

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

WV, 250V B DIV TW, lambda OHIZ lambda 284 A b ENTWE §, Ulf Bartelt iI2Xk233d0%4 L
TLYILERD 320072 RTL I W

from functools import reduce

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

# First 10 Fibonacci 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*xxy+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

(RDR=I12%i )
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(FIDR=I 5 DfEE)

NN(-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 4 /4 / | columns on screen

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

# | range on T azis

FnFikFERQLlZwThR

2.2.18 BMOZIKU R MCBBRS v (/) BAEERLETH?

NIRX=ZBRDIREIRCD DR T v > 21d, ZRXDENCD 2R BUIMETHFIBTH L e 2R L ET, 7
BEHEHTIEE, SPTHR 2 AT 2R RV RGBT, MEEHTIEBE TN 2o O LicBnT, FEil
BIZZ OALEIZSHTHE DS W TRG BRI s g 3, Bl divmod O BMEHHG I EZ I T ET., 2
DEF2 XY MIXDEIITRDET:

>>> help(divmod)

Help on built-in function divmod in module builtins:

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

D5V AMDOREBICA T vy ald, ZO2O0DR5IBHAMA L bMNEBEHFIBTHS2 e E2ERLET, L
72 o T, divmod() ZF—V— Rz fio T T s — 12k b 3

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

TypeError: divmod() takes no keyword arguments

2.3 x|
2.3.1 HREBPNEBERET BICIBES LIE5LWWTTH ?

JEERCRISET 51003, TESCOEDETIC 0 & 70" (MNIFFREATE) 2MATLEIV, ke zid &
B e WUERT O 7107 (HERTO78”) 2RAT 21003, 23> TLEE W,

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

>>> a Oxab

>>> a
165

>>> b 0XB2

>>> b
178

2.3.2 ¥ -22 // 10 i3 -3 BBETDOTITH?

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

i=@G//§))*j+G%P

BEEREIIRZIET IR DET, CIitd CO—BM2H-T, 1 % j 21 eRAULHFEEROESIC1 // ]
EIDTVET,

1Y% j1E j BEORICRERICIXILALHEVERA, jAERS, ELSAFVET, ZOHRELTRTOY
Bei % jiE>= 0 ERBFHMENTT, Fiatdd 10 Rizde L TWw 2, 20 200 RERERNEAIRFT L & 5 2% -190
% 12 == 2 LR ZDMEFTT, -190 % 12 == -10 [FWEAN T LRV AT TT,

2.3.3 ¥'5 9IS SyntaxError ZEC S FTICEBHU T IILOEMZESNETH ?

SOIDHET int V7 INDREEZEZS S 558, ¥V L RN 272 X 41, SyntaxError 72D ¥73:

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

1.__class__

SyntaxError: invalid decimal literal

fRIRFIZ, VT IALEEUF R ZR—ZARIFIMTHIT B Z 8T,

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

<class 'int'>
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2.3.4 XFHEHICERTBICIFES LIES5VWWTTH?

BROEHRT 21203, HAAAD int() Bla A 77 XT3 W, HlZIE, int('144') == 144 T
T FIRRIC, float O) WEFEI/MNBGICER L £ 3, HIZIX, float('144') == 144.0 T,

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

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

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

2.3.5 MENXFIICEBRTBICIIES LIEEBLWTTH?

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

2.3.6 XFHNEZA 2 TL—RCEETBICIFES LIEESVWWTEH?

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

>>> import io

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

>>> sio.seek(7)

7

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

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

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

>>> import array

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

array('u', 'Hello, world')

>>> al0] = 'y’

>>> print(a)

array('u', 'yello, world')

>>> a.tounicode()

'yello, world'

2.3.7 B XY Yy RZEERDICXFHZFESICIFES LIEESVWWTTH ?

BxT 7=y 0hHY%T,

o —HWVVDIE, XFHNEMBUIHICZE2HHEZ[ES 2L TY, 207272y 70—FDHMFIZ, XFHN
BB DA E R CREDIZNZ & TY, T case EZ LI 2L — 1+ F2D0—KDT /=y 7
THHh T

def a():

pass

def b():

pass

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

dispatchlget_input(0]1() # Note trailing parens to call function

o HAAABEBD getattr() Zf 5 ik

import foo

getattr(foo, 'bar')()

BB, getattr() 37 7R, VIR VARV RA, BV a—ARYE, CABRF T2 MTHEZET,

ZHUIEHES £ 75 TR ME M fELNLTVEST, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

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

£0O

e locals() %ff - TR E D 5 /5k:

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0

2.3.8 XFFHhS5KIHFOHITEREDERS Perl @ chomp() ICHYT3HDIEHDFITH?

S.rstrip("\r\n") 2o TXFH| S O SMDIEENFEZID R Z 28 S FRTOITREL S ZHLD BR <
TEDBTEES, X s BEBITZR L, BIRICATRDH L L &, ZDOTRNTOZETLWMD BRI ET:

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

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

'line 1

ZAUFHARIFNC I 1T DT F R M EFHALZVRICOAF DN Z DT, S.rstrip() ZZDAHETHES 5 %
CWVEET,

2.3.9 scanf() * sscanf() EEFELHDIFHDEITH?

ZDE5BDIIDHY LA,

I AJIENT T, 2L OEAIC—FMELTIEE. XFHNA TP 27 bD split() XY v RTITREAXF
TRYISNHEEICH Y. HEROXFH% int () % float() THEIEICEWT 2 Z 2 T, split() K47
S ard Tsep” BEHDH D, ATIREAXXFUHNORYID 2o T3 & Z2IEFTT,

b o LR AT 2 LTz wie B, C D sscanf & D HIEMRIOTHENTT L. ZOLHICFHNTWE T,
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2.3.10 ’'UnicodeDecodeError’ X° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZR L TR W,

2.3.11 raw string ZHFHEDNY I XSy 2 TRIBZILIETEXEIHN?

FEMEDANY 7 25 v > 2 THKD S raw string 3XFHND 7 +— b2 T2 r—7FLET:

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

SyntaxError: unterminated string literal (detected at line 1)

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

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

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

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

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

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

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

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

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

T, —RANICHELWEETY, 3. BICEDHICEZA TV TMLWI 2 Z ZIZEIT XTI
o MEREDMEMIX Python EEIC X > TEDLD 3, 2D FAQ Tlx CPython WTERETHTET,
o WABENIARL—T 4 VI TRT AL TEDD ZE T, K, I/O <V F ALy FIZB LTI
H#TY,
o HWIZ, I— FORMILEWKD 2 BIIC 7R T LDKy P ARy bERDIFZNETT (profile Y 2 —
AEZBIRLTLEEIWV),

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

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

I1XE - Td., Python a— FEERILT 2HEE XA T, 22Tk, mERMEEOL LY D &
KETORWVED D 2t —RNRFHERLET:

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

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

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

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

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

BE:

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

ZD str ATz VERBETZ2DRXBTITODA T 4 A2, IRTZYXMIEEBELTH SRR
str.join() ZMUH T TT:

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

result = ''.join(chunks)

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

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

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

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

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

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

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

Python ®¥ =4 Y AR EOBE ADETA T/ RAINET, IEOTIE, 0 BEMOA Y77 A, 152 FH
DAYT I A, LLRSAKTT, BDA VT AT, -1 BPREDA VT 7R, -2 BREH,IS 2 HHOA V77
A, TFBEMETT, seql-n] & seqllen(seq)-n] AL EEZ T X0,

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

253 OV RAZHFIRICATL—FTBICIFES LIEESVWWTTH?

HHAIA BB reversed() #ffio TL X W,

for x in reversed(sequence):

# do something with z ...

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

254 VZAFHSER/RZWMOFRSICIFESLETH?

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

YR 2B ZTHEDRVWORS, V= LEETY A NDORIIDPSBREBEETTEIAN, RO XS ICEEZHIKL
TL &

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

last = mylist[i]

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

mylist = list(set(mylist))

VA MEESICERT 2 L ZICERIIWRDRIANLEZDT, 202 ) 2 MZERBIEZWDVVDOTT,
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255 VAL SEBDT AT LZWMORS HE

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

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

VR MNEERELHBZS S RDEHETT,

2.5.6 Python TEHFIZEBICIFESLETH?

VXMoo T XV

["this", 1’ "iS”, nanu’ "array"]

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

array EY 2 — VIZHEE I NBIZ ISR T 2N EEZ72DDAY v FRHD T, VRAMED A
VT ADENTT, 72, NumPy RZDMDY— Fo—F 4 —HRIRT D, k& RFHEE & OELAIM G R H3
ERINTVET,

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

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

Sa—RITNRBRRBERDEZRE, RIAVTWEBRLVAMNEMEOVWEL £ 5, Lisp D car H=2dDN
lisp_list[0] T. cdr XH7/72 5% b DA lisp_list[1] TT, AYIHEL LIERETE 3 2 ELANT I
LEWTLEZW, 20TV, 2 Python DY R 2S5 X h BIEEITENTTH 5,

25.7 ZRTDIV A 2EBICIRES LETH?

DI L TEIICOFNEEAS L LT LE I eBHBTLED:

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

CNEFRL SICEHER S ZIICRAET:

>>> A

[[None, None], [None, None], [None, Nonel]
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L UEZRAT 2 &, ZDEPEBOGFMCEHATLEVET:

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

X, x B A VOE-N AV —-EELT, FETAEA T 27 "ANOSREIELIZTELHTT, 2D
x3WPREX2DOFACVAMNDOBRBEED YA NEED T, —0DFNINT 2EFIZ TN TOFNTHNFE T2,
CNDBLATRERTH B EETHRVTL & 9,

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

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

CHIRE2DERBZVAN I D2ELVAMZERLET, VA MAEKRLDHZET:

w, h=2,3

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

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

258 ATV MDY —T U RIIAY Yy RFZERTBICIZES LETH?

YA MAEREEZH > TLZE 0

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

2.5.9 BLEMERIFETNBDIC a_tuple[i] += ['item’] (3FINZXHTZDTIN?
Ziuk, RERAHE R A HETFE, WO HEHHEL, Python TOAEA 7Y =27 b AREF TV 27 D
BEWIHASDOZ > TREZ2DTT,

DI RIS, AIELF TV 2 7 b EEBIT X ILVOERIC, RERAHETOEHIN - ZICHHEHATEZ
T, Bl LT list & += Z2FVE T,

RDEHITE N LET:

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

Traceback (most recent call last):

KDR=212%i<)
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HIDR— % 5D E)

TypeError: 'tuple' object does not support item assignment

BN R N HEIZAS2TT: 128 (1) Z2EEF A7 =27 b a_tuple[0] ITMA SN, #WROA TV =2
b2 BAEREINE T, FREMAER 2 227108 0 BRIRALIS e L L, =7 —RAELET, BE
B RINVOBEENZIETPIEFEZ LN NRSTT,

ZDXIRBHEDIL, BERAIZEVWZWRD 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

RTMIAZEZR DT, B2 EAL L TV DIEERIEORAE D 72D TT,

RDEIWZE N LET:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COFACIEE ko LEEZFETH, o EARETILIE. 7 —0Hom LTHELIEETHALHVTWVS,
CWSHETT:

>>> a_tuple[0]

['foo', 'item']

BREZNDRZZ0ZHIRNZ7DI12F. XD 2 HeHlo TV ARHENHDET, (a) 7Y =2 MZ __iadd__0
KR X Y v ROEREZIN TV BRGE, IRAA += 23ETEH 5 & 22D 2N, ZDiR D EBMRALT
b Ed; (b) VAT __iadd__() 13 extend() OMFH L EMT, VA I ZELET, ZALRMBT,
YR FTIE += 13 list.extend() @D "M{Gl” B E oD TL:

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

[1]

THUIRE FEHTS

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

>>> a_list = result
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a list L TWeA TP 27 MIEFHEIN, BHENI2A T2 FADKRA U RIZHE a_list ITRAZN
F9, RALTWVWADIE, a_list AEHFHRIETIHELTWERILA TS 27 bADKRA VRO T, FRAZRK
WD L T0WARnD T, RALEAREIEZTVWETS,

WHoT, FDXINVDFITE, ROLFAL I eHEETVET:

>>> 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 FEINL. U R MIFEIR (extend) XN FE T, result 2’ a_tuple[0] BBLCHEL TWVWE ATV«
ZrEREILATO 27 b EELTOVREELTH, RINVIEARERDT, TOREBEORABZREIDZSI—RD
3,

2.5.10 EM#EY — B LIEVDOTETN, Python T aTIILYEBRIITEZITH?

Perl 23 2 =7 1 ® Randal Schwartz DIfF N2 ZD7 7=y 7iF, VA FOBEHEY, TNFTHOEZEEZD
[y — ME) WIS 2 X MY v 712k 5TY—FLET, Python Tid. list.sort() XY v FIZ key 5%
o T XV

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

25.11 UXbZRDIVRFDEICE>TY—FTBICIFESLETH?

TODATL—REBREDDETERIINLDA T L —RIILTHS, BREREZRLEATLEIN,

>>> 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']
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26 A7V bk

26.1 S5RLIIfATTH?

72 213, class XORITTCEREINIFFHRA T2 7 VT VIRFTI2 I MEIA VARV RAF T2
FEAERT 270D T L — e LTEDAL, $25 7 —2BIRA DT — & (attribute/J&M) L a—F (XY v
F) oW AZHNELTHET,

FLnwr 722 —2D oMo 72 (FHLWI I ADRK Y R MEINET) KESVWTESZZ b TEE
T ZOFLWVWI FTRIF, BEZ FAPLBEHEAY vy FEMELET, ZHUTED, A7V 27 bETAZHK
THBINCHEHTEE T, A=Ky 7 ANOERNLZ T 72y 2T 2 —N7Z Mailbox 7 7 A% E- T,
ZNDHNDLVWARFFED X =LKy 7 ADFEA%ZMW S MboxMailbox, MaildirMailbox, OutlookMailbox @
IRV T I RAEENDDTT,

2.6.2 XYy RZIZETIN?

AV RliE A7V =2 b x BFEOBET, @ x.name (arguments...) & LTHFHEINEDHDTIT, XV v
Fli37 2 ZEROTTHEE L TERSNET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self &M TIH?

self I3 XY v FOHE—5IFICBEINCOT LN 4RI T EEH A, meth(self, a, b, c) ¥ LTEREINER
Vv R, ZOERDBREINZZSADA VAR YA x IZH LT x.meth(a, b, ¢) ¥ LTHUIHINES, M
UCHXNZAY v Flid. meth(x, a, b, c) BPEENZHDELEZE T,

BEXV Y FOEZPHFUHLICBEWT self’ ZBARLAITNELRSBVDTIN? BRLTIZE W,

26.4 H3FTOx I M BRABNIVSARPEDY T IVSADA VAV ATHBH%ZH
NBICIFESLETH?

vl b4 VEA% isinstance(obj, cls) 2o T X W, 77 ADX V%5 X T isinstance(obj,
(classl, class2, ...)) XS TNE. B34 727 b BEEOBDI SADF T 27 N THLIh%E
FARBNET L. isinstance(obj, str) X isinstance(obj, (int, float, complex)) D X 5T F U,
Python DNV M YEIOA T 2 7V THEDBFARNLINE T,

& © isinstance() & abstract base class (MREEE S T R) h o DR EKS F = v 7 LET, 2Dk, &
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Bk (register) ENiz 7 T ADERE /N ZNEMA L TV TH True ZIRLE T, [HEDA VAKXV R %
TANTBEEE. 7T AD MRO R#NET

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register(P)

>>> ¢ = CQO)

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

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

>>> isinstance(c, Mapping) # virtual

True

# Actual inheritance chain
>>> type(c).__mro

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

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

False

BB, Kimorm 7S AT, isinstance() 21— —EBD 7 ZJ RAMEDIFINZITEIDHD VA, 77
2R BESTHET 2 EI1, BURA TV 27 MERAIZ XA VIE, BEDIRZBENE D ST 275 2D R
Vy REERTZDDTHo>T, ATV DI IREFARNTED I ZRAILLTES 22T 255DTED
DEVA, BIZIX. 22T 2E8PH-7- LT

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

I X7 7 —FI3 search() XY v FEZITRTDY JRICERL T, TN LLEOHT I TT:

class Mailbox:
def search(self):

# code to search a mailboz

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZELIIETIN?

Zi# (delegation) &3, A7 Y= 2 MEAOT 7 =y 7 (FTHFA VX =V e BIHINDS) D—DTT, A7V =
M xBBHoT, ZORXAY Yy KOS B —DDIRZFVEZEZZZVELEL XS, FILWIIRAEMERL. &
ATV XYy FEFEHLLEEL, HOTRTOXYV Yy FE2 x ODNIETEIXY vy RKEETIH LW I X%
ENLE T,

Python 7027 <IIffiBICRELRETE LT, HIZAE UTOI IR, 774D XS IR BN ST
NTONLFRE R FIEMRT 27 5 A RKLET:

class UpperQOut:

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

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

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

Z Z T UpperOut 7 7 X% write() XY v FEZERELBRBL T, 51O XFHNE K XFITEHLL T & &l
Y73 self. outfile.write() XYV v FEMUHETISICLET, Z2OMIRNRTOXY v FITEREL L3
self. outfile A 7YV =/ MIBEINFE T, ZOKREIT __getattr__ O XV FEHELTREINE T, B
OFIFEOFE SFEV 77 LV R ZBRLTLIEZZ W,

BB, ~ECERBIE N v F—ZRDPETT, BUEIREINIRHCETHAHIN 2RI, 207 7R
12 __setattr__() XY v NZERTILELDH D, ZRIETHOLOFEENKETT, __setattr__() OEAW
RELIBBIZEUTOXSITRY T

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

72TV, __setattr__ () FEIX self.__dict__ ZEHEL T, EREFREEZTZ 2L v =0V REBER
ET2 X3 Lzihiudzeh FH8A.,
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2.6.6 EEVSATERSNIAV Y FZ, EDIVSRAZMELIIREI SZADSHUHTIC
BRESLEIH?

HAIABD super () B Z o T ZE W

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

ZOFITIE. super ) WEIFENIz A Y AKX VR (self Dff) % HEHIKT L. type(self).__mro__ T method
resolution order (MRO XY v FERIE) 23R L. £ LT MRO N'C Derived DX{TZiEL %7 Base

2.6.7 EEIVSADAFZEEZARTVWI—FZEICIRXES LEFTH?

HEZ S ZX%2 T4V 7R (alias) KRALTEWTHL, ZOTA Y7 AZMEKT 2 0V00d LLERA, 25
FTHEZA V7 ARRATREEEZ DT TEAE T, BRAIC, ZOFRIMGHTIHEES 7 A 2HINGES
Zwe E FIZIEHZR ) YV —RIC o TRV E X I ERTT, fi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 #HNLISRT—APHNBISIIAAY Y RZEBICIZES LETH?

(C++ % Java DEEIET) H07 7 — X bEIIZ A Y v ¥ Python THH— F IR TVET,

BT — X BMER 1%, B S RBHERERL T3V, ZOBEBMICH LWMEEZRAT 212, RAT3
27 A% WIRT 2R E D H D 5

class C:

count = O # number of times C.__init__ called

def __init__(self):

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

c ZDHDR c.__class__ 256 CITWEIAAZABEREER LD I RIZXoTAH—N=F 4 FEINRWVIED,
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c.count b isinstance(c, C) THEZITNTD c T2 C.count 5L F3,

HEE: C DX Y v FNTIE, self.count = 42 O X 5 2{RAIL self HHDEEIZ "count” L WS HARTDHTL
CTBMRIRNA Y ARV RAZED 5, 77 ROFNRT —XOFREIZIZ, XY v FATH20B0IThrb5
3. VWOL I IRRIELRFUIRD A

C.count = 314

FHIIX Yy ROMEZ 9

class C:
@staticmethod
def static(argl, arg2, arg3d):

# No 'self' parameter!

LoL. XYy FOMEZE2 D o e fHHELAEE, BIZEY 2=V L~ ULEREMHS 22T

def getcount():
return C.count

BV 2B —DODI TREERT D LI (HEWVIE7 7 AMBE B ICEBIE 2 X512) a— K
BEINTWBERe, ZTHTRERY S b TEET,

2.6.9 Python TAYZA S8 (RAVYR) ZA—N—O—RTBICRES LESLWT
FH?

ZOBBDBEZIZTARNTDORAXY v FIZOWTEZSZTITH, ZOEBZIZVW2WIITNORED kD & T
R0

C++ Tl TOEIICETET

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

Python Ti&, —2DaAYRAMF7 7 XTT 7 4L s DEBEMH > TITRTOEFINIET 2 & 5 1FE»RIFIUIR
DERA. HlZIX:

class C:
def __init__(self, i=None):
if i is None:

print("No arguments")

RDR=I12Fi <)
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(FIDR=I 5 DfEE)

else:

print ("Argument is", i)

IRTHERICHE ML IZEZFTEAN., EALEZFRIEWTT,

EXNZEZ o358 2 s EH T flz

def __init__(self, *args):

INERLTROABITARTOAY v REBETHZIEFT,

2.6.10 __spam ZfEH S5 £ L7=5 _SomeClassName__spam "5 IS5 —HTF L7

WHEIZT VR — 2 a7 PN D WEEBEIE. 7 5ADT 54 R— BB E, 7~ 7 2w Hflihom
BOWVWWHIETERLET, __spam DX 5 RENX (FLHICZOMUE, RERZDLH->TH—DD7 X —Ra7

B D) DFTRTOHANFIE. classname MDD T VX —RA A7 FTNTHIBRLZZBED 7 5 24 L 5 HUE.
_classname__spam D & 5 K XF LTEBZONET,

ZHETFAR— DM THE I ZRAETL2DHDDOTIEDH D EEA, ZRTHHEDL—HH ”_ classname spam”
BHECEZE 7 7 ATEET L, P7AR=MREHEIA TS =27 VD __dict__ B HRZAFET, £<{ D Python
TRIIREODEDLEITITARN- M REBLEFEBS e R EEZ A,

2.6.11 Y3 RIC __del__ AVYFZERZLTVWBDTIN, 7TV bZHIRRLIEE
ICIFIENEE Ao

WL DD DRBEED B D £ 9

del XZHFLD __del () ZIECHT LIIRY EFXVA - CHRBEMICAH T 227 FOBBAIY Y FRBST
HDT, AV IBRERICHR o728 B2 __del__ () DBFEFHINE T,

T—XEEPERY V7 (FOENZOHNEOSREFE, BloZhZhnFOVU R M ekov ) —RkE) 28T
BE. ZOSBA VY MIRLT O K3 RD EHA, Rk, Python 32D &5 23 A 7L ERET 27 1a2) X
LEFITLETH, T—RXBEENDOSRBP BB oTHLLIDHIR=I AL I EINETINDE ETWVL &K
P20 LORWDT, __del__ () XV vy FIITEHERTHTERVWE AL IV THRUHENE 2D LLE
A, TRIIMEZHHEL LS E T2 ZICMETT, THIREVWZIEIR, ATV MDD __del__ () XY v R
MWEITENBNEFIIMEE TS, gc.collect ) REEL TIEEBRGIT 2 e TEETH, A7V =27 b2RL
THEN SRV E S BARYITHENRIGED HDET .

BRBBaIL ZEZBHBZLITVE. 7T FMZ close() XV vy REHRINTEREL., Hnikbo 50D T
HIEPHEZ X5 XT23DIEVNWI TS, close() XAV FEFS52, 747927 v 2SHLTWEEN
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FPEROBRTEST,  _del (O ZEBEFOHIZWTLEZEEW - del () X close() ZFEFHITTL x5 L.
close() BOREILA T 27 ML TEREIMINTH VW EDHEIEXINTVWATL & 9,

RSB R RT 2 M0 TS, veakref T 2 —LEflioT, BEAY Y M EHPT B4 TV 22 bR
FIeTT, BIRIEY Y —HEL. Bl (BELS ) MBCHESREESNETT,

BRIZ, __del__(O) XYy PPN EREZEIGE. BEDX v - sys.stderr KEXZENE T,

26.12 5Z5NISADIRTDAIVRAZVAD) AL E/BRICIRESLETH?

Python 137 7 2 (RENL ML V) DFTRTDA VREX VA% EDERA, Z7F7ADAVY AN T I RIZZENE
DAL VAR ANDFHBBDOY Z M 2ELEBZ L TIRTDA VARV AZTESELNET,

2.6.13 &t id() DFBRIF—FBTHVLSICRZZDTIN?

MAAAD idO) & A7V =27 FPEFL TV S -IE—ER I EPRIEEI N TV A EEEEZIR L £ 5, CPython
Tk, ZRUIA TV 27 bDRXEY 7 RLRABDT, A7V 27 bHRAXEY D SHIRINZFIC, RISH L 4K
ENA T2 PEXRY DR UGB VEEEZHREN TR Z D, LEILIETEZET, ZOHEEX
DOHICRLEL & 5

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

2 ODFRICMEZEFD id 1 id) OFETORNIMESNTIT S X FHIBRINIZER BB AT 27 Mk EbDT
T id ZFARIZWA T2 7 IR FEREETAIEFRIELI2WES, 7927 PADRIOSIREE-TL
XL

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 LD is BEFTOR—METZX MHENTTH?

is HETREA 727 FOE—MHZ2T7AMLET, 7A b a is b X id(a) == id(b) L FEFETI,

Fl—M7 2 FORBEELZEEZ. A 7927 VEBIENES R —THD., a is a FHFIZ True ZIRT WV
52 TY, A—M7 A M, FME7TRA LD bEETT, £, T2 382D, A—E7 X
IZEBME True 721% “False® 2R3 Z 2 MRIEENTVE T,

7l A—M7 X 2EMET A PORHETE20E A7V 22 FORE—MEPRIESN TV S5E DH T
Fo —RANS, FA—MEMIRIEE N2 RML3 2HD £

D) RAFFHLOWERIZEDE T, A7V 227 P ID IXEZEH A, new = 0ld fRA D, new is old DRI
XNhET,

2) AT VSRBERNTZ2a 7 FICATI 2 b EANTD, A 7027 FIDIEEDLY EHA, s[0] =
x VR MRADIE, s[0] is x DRILEEINF T,

N AT RTINS, FREBEFOFTI 27 DA VARV RF LI DOFEIFETE S Z L 2ER
L%9,a = None £ b = None RADE., a is b PMRIAFXNZF T, None BTV ZIL DD TT,

ZL ORWTIE, F—M7 A MEIBIHTKRL, FMEEFTA N EBHOLET, Fic, Y7L by Ths e
PRI XN TV int R str R EDEREF = v 7T 2-DIZF—HTF 2 MR FHLRZVWTL XN,

>>> a = 1000

>>> b = 500

>>> c = b + 500
>>> a is ¢

False

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

>>> ¢ = b + 'thon'

>>> a is ¢

FIREIC, 2 —ZTARayFFOHFLWVA VAR RZFE—TEHH TLA:

>>> a

1
1

>>> a is b

>>> b

False

BHES 4 771V Da—Nild, FA—MT7RA I 2ELLIES DD —fRNE X —VDH D %5

1) PEP 8 TH#tIRxh 2 X512, B—MF R I None DF = v ZDORWHETT, 23— FOHFTELGRIEED
LD ET L., false LMl SN2 EBMEEEED S 247 27 b ORFZBT E T,

2) None VAR ATMETH 256, A5 BEREICEaY R nD 9, 20 L5 RIRHTIE ko
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FT 2 PERAENDE ZEBMRIESI NS Y I DBFEA T 22 FRERET, HIZIE ZH
dict.pop() DXIWIRLHES XY v FEFEET L /HIETT:

_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) arFFOEETIE. EMETA 2R TFXA M THBLRZOLVEWIZWESRH D 9, ZHIE
float('NaN') O XS LREPTEHB L EMTHRVWA T 27 M2k oTa— FRELT 3D THTT,

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

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

return False

26.15 L5353 NEHTISRBEAZTa—FTINBA YV RAIVRIIBRES NI T — 2 ZHIET
EEIH?

A3 2—=RINEY T 52T 35E, __init__ () TR __new__(O) XV vy FE#MALET, AIEIEA

VARVADERE N B ICEIK D, A 32— R ITNANBA VARV ADT —REEZBIZEBTEE S,

INHEDA Ia—RTNTFRIFTRT, B IRAERRDLZITAF ¥ 2HbET:

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)

(RDR=I12Hi L)
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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)

ZIRFZDEIIHZFET:

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

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

2.6.16 XYY REDHELZXvy v aT3ICIE ESLIESVLVWWTTH?

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

cached_property 7 70 —F ik, SIBEESLRNAY v FTOABZET, ZHUIA VAKXV AANDZREED
FHA, FrvPadhieXVy FOMBRIZ, A VARV APEETVWBHZTIHREEIhE T,

FlEIE. A VAR VABEDNRL B0 T5GE. Fr v dadh XYy FORRMPTSRMBRIEINE I TT,

REZ A VARV ADEED &, BOONTXY v FOMRBEATLEI ZLTY, ZRLIEBBERZ RS
BIHHD L5,

The Iru__cache approach works with methods that have hashable arguments. It creates a reference to the

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

least recently used 7LV X4 GRIE : LRU EMLIfEONZdDEET) OFAK, FrvadfegEIN®
mazsize THIRENZ Z¥ TT, R, Fr v apbRUINTECHEINE DIV T7ENEET, 1 VAR
VAPEERITD T,

COPIEEET 7=y 7R L%

class Weather:

"Lookup weather information on a government website"

def __init__(self, station_id):

(RDR=I12%i )
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def

self._station_id = station_id

# The _station_id is private and immutable

current_temperature(self):

"Latest hourly observation"

# Do not cache this because old results
# can be out of date.

@cached_property

def

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

# Result only depends on the station_<d

@lru_cache (maxsize=20)

def historic_rainfall(self, date, units='mm'):

"Rainfall on a given date"

# Depends on the station_id, date, and units.

EDBITIE, station id BEICEDSHRWI L ZEHEE LTWE T, BH#ET 2 Y AX Y ADBEUNALETH S
&, cached_property 7 70 —FIXBHEOEE LR TER WD, WEELRI R ET,

The Iru__cache approach can be made to work, but the class needs to define the _ eq and _ hash

methods so the cache can detect relevant attribute updates:

class Weather:

"Example with a mutable station identifier"

def

def

def

def

__init__(self, station_id):

self.station_id = station_id

change_station(self, station_id):

self.station_id = station_id

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

__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.
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2.7 € a—-IJ
2.7.1 .pyc 771N ZEBICIFESLEFTH?

BT 2 APHIDTA VR— PSR & (H LR BEOaYy M VST 7 AABELENTHL, VY —R
T 7 ANPERINLLE), AV fLENZIA— KB AoTW5S .pyc 77 ALH, .py 77 ALVDHBT 4
L2 VDY 7T 427 MY __pycache__ WHERENE T, .pyc 77 A4VDT7 74 VEIE. .py 774 LDH
HITHE D, .pyc THDD. FEETIZZ DT 7 4 LV %EEo5 7 python NA F VITHRIFE L 7 XFINTR D 5,
(FHE PEP 3147 2B L T &0, )

pyc BHESNBVEED 1 DiF, V—R7 74 AHBEF 4 L L) OHIROME, 2% D __pycache__ %7
F4 L7 P USERBOEBTT, Chud BIZE. Ve 7Y "—TFR M EfTo TV L X0 k575, MRS
DI —H ETFEDO LR REEIC, 22 h15F3,

PYTHONDONTWRITEBYTECODE BRIEZ Mty b XN WERD, TV a2 —1% 4 ¥K—F L TWT, Python IZ
__pycache__ ¥ 774 L7 MUERED, 22XV A NVENTZEY 2 — VDB B8E0] (MR, 714 A7 D%
EAR—R, BRE) BHBZHEE. pyec 7 7 AMTEHEINES R E T,

D 2 2 ) 7 + % Python TETF 5 DIEA ¥ H— b LIZARENF, .pyc ZERINEE A, FIZI. 8L
fEDEY 2=/ foo.py BHIDEY 2 —L xyz.py 4 YK=L TWVWBHA, (¥=ba<w¥y Fe LT python
foo.py EFIBIAAT) foo ZHEITT D L. xyz 134 Y R—FEN2DT xyz @ .pyc ENMEMEINF T2, foo.py
FA Y R=bEINTDITTIEBEODT foo D .pyc FESNEHA,

foo @ .pyc 77 ANVENEH TS - 2FE D, A VKR=FPENRTOVRVET 2—1D .pyc 77 A NVEIERT 5 --
BN H 255, py_compile £V 2 —/L ¥ compileall £ 2 — /L& {HXIXATRET T,

py_compile EY a — VEFETHEEDEY 2 — L2V RA UL TEET, PHHD—D2F, TOEI2—1LD
compile() B A VX577 4 TWCFITTHZ LTI

>>> import py_compile

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

ZDXIIETTBL, foo.py LR UHFD __pycache__ ¥ 774 L7 FVUIZ .pyc BEFEFHINET (IBH
7 7 ANVOAEIE, AT argl cfile THEEZT LI HTEET),

compileall EY a2 — L EHIIFHENC —OREBMDT 4 L7 P VDITRTDT 7 AL EAVRLLTEET,
A7 ur 7 b5 compileall.py BEEIL T, AV ANV LEVWT 7 A LEELT 4 L7 M) DRRAEHE
FELTL &

python -m compileall .
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272 HEDED 2—-IILBZHBICIZESLETH?

EY 2 VERID o TERINZZ 0 — " VER __name__ ZRRITZ L THHOLRZRETEET, 2D
B3 '__main__' THRLE, ZOTUT I LEFRATZ VTP LTEITENTVET, /Y R—-rE bt
o THLNZKIEDED 2 —NIFa~v Y FIA4 A VX —T7 2 —ARHCT A FBIHELTWT, __name__ #*
FrzyvZ L ThoZDa— REFEEITLET:

def main():

print ('Running test...')

if __name_ __main__

main()

273 HEICAVR—bLBSIEZa—ILZERICIFES LIEESVLWWTTH?

UTOEY 2—W2dolt LEL & S

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

A > 270 RPN OBREZRITS 25 Z 8T
e main 2% foo A Y K—FTF 3
o foo DZED TR —NUPERSIND
o foo A VNRANTNETERIED S
o foo A bar ZA4 Y K—1+F 5
e bar DZEDO O —NAPERE NS
o bar Ha YA ILXNFITRIED %
e bar 3 foo A4 Y AKR—FF 3 (FTTIZ foo LVWIHHAFDEY 2 —LDH S DT no-op £ 5)

e A VR—FXHIZX LI foo DA — N9 5 foo_var Z#tA T, bar.foo_var = foo.foo_var IZ&%
ELEO22LET,
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C DEIEDERFEFRM L £9, Python 2% foo ZR LD o TR T, foo DI B — LRy VRV DR
FERETTL O,

import foo Z{fio T, Z@— L3 —RF®D foo.foo_var 77 AL XS Lz ZiZd, THERULI LD
EZhEd,

ZOMREICIE (D d) Z0DMRIENRH D 5,

Guido van Rossum (% from <module> import ... Z&LfEDRNT, TRTOa— F2oFIcANS Z
EREIDTVET, Fa—N"AVEHE 7 7 ZAZHOIHLIZER B b 4 VEBOATITONERETT, Zh
TA YER=FEINZTRTDEY 2 —/UF <module>.<name> ¥ L THI L ZickD £73,

Jim Roskind ZZNZNDEY 2 =M L TUTOIEICED 2 Z L ZRELTWET

o TIAKR—F (A VER=-PENEEES FRAZHEL LT a—oUb, B 7 R)

e import X

o 7T 4T7RA—F (A Y FR—-PEINLMETL o THIHLENE T 0 — L2 BD),
A VR— P DFWRGINCENS Z 225 Van Rossum & Z DA EE ZNIEIFAZRAD, ZHUIBEITT,
Matthias Urlichs I¥5—ICHRA ¥ R— bR EROE ST — FEMELLRBT I 2HEL TV ET,

NS DIRRFIIZNZNMZLEIELZ B TEEXT,

2.7.4 __import___("x.y.z’) I¥ <module 'x’> ZERLFITH. z 2R3 LHICIFLESLF
gThH?

importlib IZ import_module() & W5 HEFRBEIMDIH 2D T, RODIKZELLEFHTZ I E2METL TR
ZW,

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

275 A VR~ FESNEEV 12— LERELTHSES VK- FLELEA. EeABENEL
ho BETTH?

e —HY% EOMBIA 6. Python 13EY 2 —ADERANCA Y R— FSNERICDBES 2=V T 7 L L&A
AABET, ZoLRVE, K EADEI 2 — L TTETCWVWT, ZNZENDELEAREY 2 —V%E AL VKR—-PLT
W3 K570 5 ATIE. ZOREREY 2 — VO BT PBRDIEINE IR DET, EEINEE
P a— VOBEIFOARMERIT B, T LTI
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import importlib
import modname

importlib.reload(modname)

TE: ZOFHEIR 100% ZELFERAEEA. DD

from modname import some_objects

DEIBRXEBEDEIY 2—NME A VER—FEINEF TV 27 POHEOANA—Y g VRFWRITEST, ZOEY 2 —
M7 S REBREENTVWES, BETAIZIAL VARV RARF LW S REERFS LHI27 v 75—
SnEFFA, TSI TUROFELIREBOLARINZ T

>>> import importlib

>>> import cls

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

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

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

COMEORHIZ, 77 AF 7Y =22 +@ " EAMRE" ZHF T2 I THLRITARD 7

>>> hex(id(c._ _class__))
'0x7352a0'

>>> hex(id(cls.C))
'0x4198d0"'
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THREE

THA 2 L EE FAQ

3.1 Python BRBEXDIIL—TICA VT R ZESIDTITH?

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

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

if (x <= y)

FHADPEDL B, x++ [TOADPETEINET, LPLA YT Y MIEoT, ZLOADFOZEEZTLEL
¥, MBEBEERC TR IVTIZ. x> y ROy BT 7 VXY FNENZDEFRELAS5, ZOa—F%
LIZHBHRT 228 D3HD £,

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

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

ROEMZEBIL T E W,

3.3 GEFEIERBOABRICARICFERBATTH?

ZI—HF—F I KD LS BFERICEEF T

>>> 1.2 - 1.0
0.19999999999999996

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

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

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

>>> x = 1.2

x WHRFESNEIZ 10 EBD 1.2 D (2 THEWEED) ELMETH > T, BERZ 1.2 TEHH FHA, BN
arv¥a—&R—Tl EBRIIHHIH3HEL:

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

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

#F#L <1&., Python 22—V 71® floating point arithmetic DEE S L T X W,
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3.4 &t Python OXFINIA T a—RTILBEDTITH?

ZHRIFWL O DR ELDH Y £T,

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

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

3.6 BEXY Y ROEZFPCPHEUHBLICEWT 'self’ ZBARLAITAEGES W
DTIH?

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

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

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

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

Python 3.8 DIf§72 5T 3 &I

A VFHET = 2o 2RAREK, ROPFTEBIRALET:

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

EDEHLIE PEP 572 BB LTIV,

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

Guido WH K

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

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

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

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

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

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO572D T
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"1, 2, 4, 8, 16"

CDFEWIFIIE o DERDB DD 5,

—oHE, TXCFHN 7L (XFHER) DAY v FEESDEMTESZ ) WS X5 B8bDTT, BRIz 2
BHNERAD, CFHN 75 VR 3 EE SN E RN 2 WD OWEZ T, CFINC RS h -4l
KAy FRHFENBRE, VT I MRV E S ICT 2RBENAEIEIEZRVTL & 5,

TOHOORMEENZ, BEANTIE TRANIERE, ERE2TFIERE L HICHEEE S X5, = rRI@m Ty
D7) LWVIHDTT, BWaIBHEH, ZITRERVDTT, W OrDOMHDS split() EXFFIDX Y v K
ELTBWEABEZ2ICHETY, ZhzRae02DeT VTl

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

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

join() &, ARV =KX, XFHNDS —r Y R%A 7L — b LTED G5 ZROMICHSZHAT S L5
WHERLTWE DT, XFHDXY v FTY, TOAY vy N, MEZERSINLH LW IR 28D, =7~
A DMANZ 2 TR BT HER LT N4 PR FESNCBFARD X Y v R93H D L5,

3.9 FIRAZENS SVERVDTID?

try/except 71 v Z IS DA X AR AUIMRIRICFIRN TS, ERCHIS 2R 2 DIXEMMTY, Python
2.0 XDATDON=Y 2 ¥ TlE. ZDA T4 A L% OH—MRITL 7

try:
value = mydict [key]

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

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

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

value = mydict[key] = getvalue(key)

Z OFRR R EGE T value = dict.setdefault(key, getvalue(key)) HEX £, ZhiX getvalue()
FECCH LS T 2725 &SR D £ 5. RER S ZAD R TOSEIGFHMiE N2 5 TT,
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3.10 Python [Z switch ¥ case XD G L\DIXBRETIH ?

if... elif... elif... else DEHRL CHBICH L Z N TEE T, VT 7 EPHATZZENOERBITIZ,
match ... case X252 dTEZ T,

FIEFICR E R DBEIRNE D 038R &, HEZFCHTREBISHIGCOT 2 HE2ER X3, HlZE:

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

func = functions[value]
func ()

FT7T 27 bDOXYy FEMUEHTICIE, & 5ICHMIIC getattr () HAAABEBTREDHATIDOX Y v FEMRE
TEEd:

class MyVisitor:
def visit_a(self):

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

Ay FOZHENC ZOPID visit_ DX RIHEEHZMHS Z e 28D F T, TO X5 REEHFENZ VL, FET
ERWVY —ZANSENEZ 6N ZFIT, A 7Y FPOEREDORXY v FENUHTKREEZ X NS (RN DH D
\i‘j—o

3.11 OS HEDRAL Y RERICKSTICAI VX TIVXTRALYFZI I
L—b9B32ETEZRVDTIN?

B ERRRIZIIZ, A YRV XIE Python DR Xy 7 71— Z2i2hR%edb—2D CDRRy 771 —
L% push LET, [ARRIC, ERBIFL AL T VX L E 22 Python I =N 7352 RHDET, Lo
T, EE2HRAL Yy FEEIZIZ C DALY F¥R— FHARETT,

% 2. i Z 212, Stackless Python 3 D ¥3, ZHEERICHTIA Y ENA v RZ—=TVEXT, COR
Ry 7ML TOET,
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3.12 BES LA ZEC LD TELLDTTH?

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

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

3.13 Python [ C X EDMODEED L SICHEMWEICANAIILTEETH?

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

3.14 Python IXEVZEDKSICEETSZDTIH?

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

772 Ly Mio5EE (Bl 21F Jython S PyPy) EAMH (full-blown) RAR—=3aL 7 XD X5 RHID X H =X L
WK 200 LAEEA, H4%7D Python a— FBBRA Y ¥ FOFEEOIR S TENITKFT 256, ZDiE
WML I EOREZ G ZER IS TL x5,

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

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

EIE, CPython DIV Y P FRAN I 7 XDAF—L2HEZIE f NOHFHLWRAZT 7 7 A VIZH L B1
T, UL, EHNR GC 25, ZABD 77 AAATY =2 FHREIREA (THL BN S) ETICAE
7. BEic ko TidRW, MRS ZEL ZedH b £7,

Python OFEEITHK S FTICEIK a— FEHICE, 7 7 A VERINCEAT 22, with XE/f->TL I W, Z
NTXEFVEHORE— 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 EAEEGEHENAEHR—SOL IS a Y AF—LEFEDHELDT
IHh?

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

B GC 1k Python M7 7V 5 —> a VicllARAENZ L 2L RV ET, RXYFE7r YD
Python TEI <R D Tk, HFHED malloc() & free() & GC 74 77V HIREX N2 D DICE 22 TH ME
HYFHAD, Python 2EEL7%=7 7V —> 3 i Python DdDOTIEARW BBD RELEFBS T30
bLNFEEA, BIFED X525 % Z 2T, CPython & malloc() & free() 2HYNCHEIEINTWEIRY EAKD
DIZBDIIGEELNET,

3.16 %t CPython DR TEHICTRTOXEUNBKSNZDITTIEELD
TYH?

Python €Y 2 =D 70— LRAHTZERD» GBI 54 7Y = 7 M. Python O TRIZXEY DEID Y
TERRREIND L3R D FRA, 2L, RSV HZ2 L Z TRV ZET, BRTERVWC 7477 (filzx
E, Purify O X58Y =L RYPUTEIEDET) KXo TEDYTLENLWLK 2D XEYBEENET, L
2 L. Python I3 THRICXEV R 27— 7 v 755 2 8 IAIEMNT, ETOHR—DA 7= FPEIHEL &
S LET,

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

317 BEE TNV R VWSO T—2BREEINTVSDTIH ?

VAP ZTIME, ZLDETUTOWETE, —RICWEIARENCE R 2 HIETHELNLE T, XS NE, Pascal DL
a— R C OEEREFRKZEDDOEEZONE T, APREL > THRVWEET T —XO/NEIREST, 71—
T LTHEINET, HlZE. FAHLMEREZ 2 9% 3 2080&x ALy UTETICRE X T,

—H. VA ME, o e MOFFEOEINGAVS DTS, 2 THLHEOAIZMOA 7Y =27 v 2fb, Thoh—
DO—OHBEINZMEMIHD T, HlZIE os.listdir(".") BHAL VT4 LZ MIRICHZ T 7 4 ILDXF
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FIRBADV R 2R L ET, ZOHNZHEET 2BIE—MIT, 74127 PV I—D2RZ2D5l07 7 A V2 A
THHENEE A

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

3.18 CPython TUX MIEDLSICREINTVLBIDTIH?

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

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

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

3.19 CPython THEFI DL SICRESNTLEITH?

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

BRI, BFRFCREIA TV ER TR X =T b Ny ¥ 2 a— K% hash() B+ A VB TEE
FTAHZETHEELET, 20Ny >a2a—FEF—/mEXTDY—FNIZXoTRELZENLET, X
¥, "Python” D v ¥ 2fHiZ -539294296 T A, B v A —2E 5 7 1FDXFH| "python” DNy & = fHIX
1142331976 T3, ZLCID Ny ¥ 23— Fi& EIREI N2 NEERS TOMELZET 320 cffibh E
T RELTVEF—D Ny Y alRETRL S L FUE. —EORE - big O-FliETIX O(1) - THF—2HRR
TZX5ZLIRYET,

3.20 BEHEOF—RBZAMIa2a—XTILTHLLTRABSBVDTIH?

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

3.18. CPython TURX MIEDLSICEETNTLBDTIN? 63
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VANTA VT T ENLHFENLER S, FTHMIV R M2 X I VITEHL TLIZE W, BE tuple (L)
. VRAPLEFAULZYMNIDETAERERLET, FTNVEA I 2R TNRDT, HFEOF - LTHER
£,

WL ODPDRIT AN SN Do 7R E:

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

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

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

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

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

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

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

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

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

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

except Exception:

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

result = (result ) 7777777) + i * 333

return result

BB VAFDA Y AN—DHIZANY ¥ a b TERWS DD BATRENER. Bifir —"— 70 —DA[REW 2 5. Ny
T aRtEITEC D £5,

EHW, Z2OF TV 27 MAFHBLIZENDZDEDPITI2DL T, ol == 02 (T742DBH ol.__eq__(02) is
True) 72 51EWVWDTH hash(ol) == hash(o2) (F7%H%b ol.__hash__() == 02.__hash__()) THL TI#K
DERA, ZOFKIRICHESTERITINZE, BFEERLZOMO NNy ¥ 2 1 ZHEILEERIZEEVWERZI LET,

Z ® ListWrapper O T, BEEZEITIZ720, 9o 3F 7027 MDBEENICHIBD I v FEN=Y X bR
EHXNTRE D EFEA. ZOEHEHTBRD 5 ROBRICOWTHIEEZK S HEXZWED, Zhz LTk
WIFTEEA, KSERATLEX W,

3.21 %t list.sort() XY — RSNV FZREBZWVDTIH?

RT3 =<V ADMBEE B2 KT, V=T 232DV R MDOav—%E2 DIXERNZNTT, 22
T, list.sort() B34 YL —RWRQVRA MY = LET, 2OZZEhRVWED, ZOoBBEY - tahk
VAMERLERA, 29FTBILT. V—FrENZab—PRET, V- FERTVWREVWHDOIELTEE-W
CEIZ, Do EEZXLTLES LSRRI ADFET,

FLVWURMZRLZWRS, Kb DICHAAAD sorted() BIfZ - TL2&E W, OB, 5260
ATVU— I ARA T =27 bR LWY R MRERL, Y- FLTELET, HIZIEX BEDOXF—2Y—PEh
7EFTA 7L — b3 277k

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

3.22 Python TIEEDLSICA >V R—T7xz—AtHZHELERTSDT
ThHh?

CH+ R Java DESREEBEPEMT 22X 5K, TV a2 — MW T 24 VX —7 = —2{HEOEEIL. Y 2 —1
DAYy FRPEHDFREZRFLET, /X -T2 —ADRFEN AR AKRICEHA XN 2, K&k n
77 LRI D ., KRBT LN TVWE T,

Python 2.6 T, #ifIE Y 7 2 (Abstract Base Class, ABC) 23ERTE % X 51272 5% abc EY 2 — LB
NFE L7 DT isinstance() & issubclass() Zffio T, 4 VAR YRR T AN, 2 ABC ZEHEL TV
WINPT =y 7 TEET, collections.abc £ 2 — /L Tld, Iterable . Container . MutableMapping
7% DfEF7 ABC 2EREINTVET,
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Python TlX, 4 Y& —7 =z —REHEDZ L DAL, a3V R—% ¥ bAOHEYIRT X MRBICEDESNE T,

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

Python TKEL THEMLR Y TV r—> a VBRI &, A V& —7 o — 2 ARIC, @427 2 H R
S HEFET, BRI, A VR —T7 2 —2AIRTRE T A TERVWI R 7 00EMEDDHZDT, R EICd
%D Z2FF, BIZIE, append() XV v FIZHILVWERZDH LNV A POKOLDITMAEST, /Y &X—T7z2—X
AR TIZZ D append() OEENEBRICZNEITIODET AN TEERAN, TA AL — MRS ZOKEEL S
BICHEDID HNET,

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

3.23 %At goto HELVDTIH ?

1970 . A&XERMNEE LTz, BAFER X goto 1X, BT 2D FELT2OREL WS ENR” A7y
T47 A= FRIMADPBETH D, MAKESFETIE. D L—TOFENHIUL goto IAETT, (Python 72
&, lziE if BN or - and - if-else AZMWVE T, /—7ITid while i for Hizfiuv, L—FHIZ
continue * break ZEZL I &WH N £7)

BEOFFOHLEEWTHENET 2 " HiEL Iz goto” RS d D LTHINEFZ 3, C. Fortran,
ZOMDFFETD "go” %W "goto” #HEDBMYIRARIZET, FIATRIL LS RZ 2T UIFERTH S .
U TVE T, il 2R

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

except label: # where to goto

pass

BISTIENL = THNABRSRZ LI TEFEAD, EBEHICLTHZNUE goto DELHE RS20 TY, 50
BPEZ TSV,
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3.24 3t raw XFF (r-strings) E/N\Yv I X 5w aTH 2 TEWIF AL
DTEN?

FREWCIE. TEUEDANY 22592 aTEROoTIEWTERA, BHODOXITHRoTWRWAY 725 v ald,
FALSIANFEZIAr—F L, o TOWHRWLFEHEZRLTLENE T,

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

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

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

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

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

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 BEDORAIC "with” XHMEZXBVDIFBETIH ?

Python 2k, 7 v v 7 0ETE2OL 'with’ X23HD, JavZicAseErruy rhoihid e ®ic, a—F
EMOCHLET, UFO XS REEZFROSEIH D £3:

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

Python TlE. IO & 5 MiEIIEIKICR 3 TL £ 9.,

Object Pascal, Delphi, C++ @ & 5 2fttDFFETIX, IR ZMES 0T, BIRZAETH, X R
AENTVED030 D 3, ZADFHNRMIIOBERTT - 2284 F1F WO TH a4 ALFRHZTRTOD
EBDAaA—TEHZDTT,

Python 3B ZEVF 5, RITRIC L DRUEDSBIRE N2 LHANTO 2D TE A BIfEFICX VAEEDNE
Md20VEREENEDS LILERA, ZHTE, BMICHDIZTTIEEDY P Ea— FRZREATHE 050
PO FERA, B=ANRDP, T O—rVRDDP, X NEHERDD?

BIZIE, U PoRERZa—FRFEEZEL & 5:

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

print(x)

ZOa—FRHETE, "a” E'x” L0 XY NEEER->TVR 2 RESNTVET, LA L. Python TidA ¥
XTYZFZDREELBZ SN A EMHAEDH D TR/ A, "a” 2, FIZIEBEEIZ o756, ¥5R->TLESTL &
I e "X EWVWIKHID IR —NAEEB D o725, 20 with 7Ry ZOHRTHELONZDTL x50, ZDE
D. Python OBIMNZEED S, 2O XS RERIIE THH L WINTR > TVWET,

L L, “with” 22 iUCHT 5 SHOMEEO B ORI (2— FROMIK) 13, Python TR X b fijiicF
AN BNET:

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

ZOENTL &N

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

Python TIIFETRHCHATHIEOMEIR S N, BE I Z DRI —ETHET D, TIUTREITEEZ H1T 2 EIEH
bHHET,

3.26 BET TRl —FIE with X2 R—FLABVDTIH?

For technical reasons, a generator used directly as a context manager would not work correctly. When, as is
most common, a generator is used as an iterator run to completion, no closing is needed. When it is, wrap

it as "contextlib.closing(generator)” in the ’with’ statement.

3.27 if/while/def/class XIZOOYHBELRDIFHETTH ?

FACAIFHI R ED 2720 (FBRIN% ABC SHOERO D) 12, 20 Y ARETT:

if a ==

print(a)
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if a == b:

print(a)

ZEZNUL, BEDIES DD LFHARTVTL &5, EHIZFARX. 2D FAQ DFERNIIRD &L 512725 TL &
S, AU, HEEDIEENL LT,

/NS, a2 Lo TZT A BT VR IAINA A P2 LRI AR5 TY, /767 %
AN DFORAARHENZ LTS, anr2HERE0OA VTV MBI RENPERDONET,

3.28 &t Python TIIU XM ETILOREICAVIDBH>THRLDT
gh?

Python Tid, VA, 27N, HEORBKDOEZRDBRIMIAH VI EDITTHRVILIZR>TVWET:

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

INZFFTDITIE, W O2OHHLH D T3,

VR FRRTNRFHEDY T I UHEEITICE > T D ZIZ, HIOITICA Y Z2BIMT 202 HATELE
DN, BREZEMT 2D005CHD Y, e, ELF7—2RI T L, TOUENEZZIT5 2ed
TEET,

FEZTAY<EZRELTLED &, BILOOWVWI 7 —IZ0RH D £5, BRI

x = [
ereﬂ ,
Hfie”

"foo",

"fum"

COVAMIWFADDEELDZ EIICRZIF T, ERICIX3OUL1HD THA, "fee”, "fiefoo”. "fum” T
T BZAY<EMITIZESZTUE. ooz —rRIIonEd,

BIGICH U< EDFTHRVWI L IZTHE, Taloaicka— RAERDEEICRD £,

3.28. 72t Python TV R MRETINDREICAVIDHBOTHRLDTIH? 69
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4.1 1475 )—KRDER
411 EE X ZIT51=HDED a -7 TV 5= 3 2R TICIBES LETH?
FATIVV T 7YV RA OEBRBHD ZIRIFET A TIVES 2a—ADDH L0 IR TLIIEI WV, (FHE

FATIVMBD 20T 2 L5108 be, ZORMERAXY FTH5IeNTEET, )

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

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

ET2—ADY =R 7 7 AABRMI SRRVIHEEE, 2HE C . C++ b LARHIDa Y AL EHETHE
STy EAVMA VS LBEICHARAENSEY 2 -0 b LAEEA, ZOHAE. V—REFFIALZVD
b LN FEHA L, mathmodule.c D &k 54 DA (Python DFEAAA SR NY) C Y —AT4 L7 MIDEZ
PICHE2HLNEEA,

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

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

import sys

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

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

BEIZ. W ODPDTIETTEE Y, RBEZEMNZHEIZDLSIZ

#1/usr/local/bin/python

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

A7V 7 % Python £ Y& 7V ZOFFNMKF IR BROWIBEIL, env 7075 202 3, Python £ ~
RTYZBRL—FDPATH DT 4 L7 bVICHBZ et T IZLAYETO Unix % OS TIEXROZHE
EHEYR-FPLTVET:

#!/usr/bin/env python

CCGIRZVFPTIhRR->TIE WHEHA . CGL 227V 7 +® PATH Z8U3 7= W TWERNED S DIz - T
WBDT, EEDA VXY RO A A R[S RERD D 3,

LEBD, 2-VRBICRBPEL /usr/bin/env T 0TI LRKRTH22e8H D ET; DL env TR
T LAERPENZENDHD FT, £D XS BREEIE. KD (Alex Rezinsky 12X 3) Ny 73R FT:

#! /bin/sh

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

ZHUE, A7V IO doc XFHNERERTDHLWVIBxo LEREDPDHDET, LArL, ZHZ2MT
REIFEEET:

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

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix & OS IZBWVWT: fFH#D Python Y —RX7 4 X b Y ¥ a— 3 ik Modules %77 4 L2 b VIZ curses
EV 2= PV TEETD, 774N FTEAY A VEINTOVER A, (ZHUE Windows 7 4 A MY B2 —
Ya Y TRAATERVWI EICERLTLEZ W - Windows I2i& curses Y 2 —LidH D EH A, )

curses EY 2 —/LIIFEHARW A curses DIEHES, BN ZDER, FIONXFEET K-, v K, T AP K-
F 72 ¥ @ ncurses ° SYSV curses D% DEREZR Y R— P LTWVWE T, ZTDZ kiE, EY 22— BSD curses
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LR o T OS LI EMESRENZ L 2FRL 35, BIEX YT F YA TWVWS OS TZES WD
HoboR3ExZ5TY,

4.1.5 Python 213 C @ onexit() ICHEHHETZ3HDEHDFITH?

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

4.1.6 ST FINY RESHEDBVDTINBETIH?

RODHODBERMER, ST FANY FIDBHESIBIV AP TEEEINTNS LTS, TAUIRD K5I
OCHEhxs

handler (signum, frame)

Zhe, ZHUEZODREIETESEINENETT:

def handler(signum, frame):

4.2 £< HB1E=E

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

Python WKIEFZODT A 7L =L T =B DWVWTWET, doctest EY 2 —lidk, €Y 2—LD docstring 2»
SERAGEZ RO TENSEHEIT L, % docstring ICk o THAONEENIH T R L £5,

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

TAMEERHRICT 272012, 70770 B0 TEY 2 — A ORVKIZHFSNETY, 02T LTI,
FEETONEEZEBPL I T ADRAY v FTHDPRETT - 25 FT328T, 70l 7088 kb 0nsEL
EOBRIBMRP EBHBOLAZZENHDET (2WVWI0H, O—INVEBADT7 7RI —NLRT
JERAEDBHNNETT), EHWRXEI ., TAIMZITIDHIDHELLRoTLE S D, FurJ L3FAE
BRI NVERIKITET 2 DR BT 2RETT,

78275 LD "global main logic” 1%

if __name__ == "__main__":

main_logic()

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

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

if __name__ == "__main__":

self_test()

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

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

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

4.23 —EIC—DODFRZIEIBICRESLETH?

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

4.3 AL v kR

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

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

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

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

import threading, time

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

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

T.start ()

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

Lol EBIZ (IFLAYDT 7y b7+ —LATI) ALy FIZITLTETINSZDTIERL, —DID25TX
NBZDTT! ZE¥RSL, OS DALY RRAF T a—Jd, §iOAL Yy F27Rry ZJEINBETHLVWAL Y F%
BIGA L0 5 T3,

EICE I, BBOFTORIICH x oL A =T Z2MA 52 TT:

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

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

T.start ()

time.sleep(10)

time.sleep() D RWVIBERHZHEAIL X535 X0 b, w7+ D LS RMAMAEZMHS HTHRVTL x5, 1
DDT7 AT 4 7& quene Y 2 — NV EMFH-T, Fa2—FT7I=z27 b2ED, ALY RPET LA ZIZFa—
b= Y%BML, AL YALy FIZAL Yy REFLCEO V=2 V2 F 2 -0 oHAHEIEZZETT,

43. AL vk 75
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4.3.3 1c<XTADT—H—RL v FICHEREZEIDIRBICIZES LETH?

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

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

B ro LBndD 5

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exzits.
# (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 /' % (i+1))
t.start ()

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

q.put (i)

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

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

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

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= oo W N
a » W N =+ O

Worker <Thread(worker

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

4.3.4 JO-NIBEOLABBEEOEENILY RE—=JICHBZDTIH?

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

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

iz, LFoEBE2ET7 b2y 2 T3 (L. L1, L2113V A b, D, D1, D2 i3# &, x. y i3+ 7 =27 b i
jI3EETT):

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

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

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

MOF TP 27 FEEEHEZIZEIRERIZ. 20X TV 27 OSBRIV AL RICR 22 EIC __del_ O
XYy REMUHESTIeAD D, ThADNEELZRIFTAD LNEEA. TR, BEERY X ORI EH
ICHUTIEED T, DO LITIUE. mutex ZfioTL & W |

4.3.5 JO—-NIL1>2F1) 20w 7 (Global Interpreter Lock) ZEIDR< C L IEFTEF AL
DTEN?

<A F AL v R Python 7025 A3HEEE—2D CPU L2HXT. (1FLAY) £TD Python 2— K28 &
O—NIL1>270)520v 7 (GIL) AR TWBHULAMEEI LR %5 W5 Z & T, GIL &, Python %
N TV RV FTaty b —nN=2r RICEHT 32 L THRBETH 2 L RS H5TE,

Python 1.5 ®FRX, Greg Stein 13FEFKIC, GIL ZHDFRWT XD DMl vm v ¥ 2 7/ CHE R Z 2 Wiz
Ry FEv b ("free threading” »Sv F) ZHEIEL £ L7z, Adam Olsen &I, python-safethread 7 u = 27
POz KD BREBREITVE L, BBARBOEELDHEED. GIL OREZHET 2 -DITHLER XDV
Oy XU TDEDID, VIV AL Yy FORT 3 —< Y AOMEGRET (D ed 30% OEh) 2/RLE
L7,

ZhuE, wAF CPU v ¥ ET Python W REBBLVWILEZEKRLEVA | RAZE2HEBD ALY R T
B2AEREO 7OER 10335 2 2ZE2 U300 T, ZHUd. LW concurrent.futures £ 2 —JL
@ ProcessPoolExecutor 7 7 A&l 21X T3, multiprocessing EY 2 —LE, ZFRXTZ DT 4 A8y F
ZEDRCHBE L2V E ED7DD K D EKHER API Z2HEL £97,

CaRZ S FLFS5 2 vk Ib %3, CIREZFEROLE?2 X 27 DEITIEZIE. ZOIRITETH C a—
FTHOATWAE GIL ZBHTE, ZOBICHO AL v FTIEENIED 5N F F, z1ib % hashlib R ¥, F
TRINEITROTWAEES A TS VEI2a—LbDHYFET,

GIL Z2AHI2 7B =Ll T2 XD, A VATV XREZeOR Yy ZJIZTEIRNZLVWIRELHDET, £LT,
AVERTIYVREIATO 2 FEHETEIRETEREVWEWVWS 2T, BERNS, EBELIFEHLALZWVWTL &
5o ZLDATY =7 POEKIIHBE, 70— VVREZE o TV 2 DT, EHRIZTZOAARKMERITRZDZST
T FIZIR, DNERBHETOLFINEF v v P2 ENET, TOF v v aldf &7 ) ZREBHH» kL
TERDEVA, MDA TP =7 MUIHBOHBERY A b 2FoT0ET, ZNHDHHERY A M4 v &
TV ZREBIE» I N TERY FRA, Fi,

FNE A FOEEPKRDIRIRZ DL D FHA, BERS, — R =T 4 HBRICHEEN D 2005
TTo = FR=T 4 EERPEDINDZR—RE, A VR T ) XK TR TD 70— HUVIREEEEINT 2 X5 IE
PTEBZR=REDBHANZETL & I,

ZLTREAIR, MBEEELARVA VX T ) 2% 1 Tae R ETHEWENZL LT, A4 V&7V 2k hzh
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M7 et ZTHEHPTDIIHRTESWHIRERHEZDTL 2 HIM?

4.4 AJ1eiA

441 771N ZRIRTBICIZESLETH? (ZDftt. 7 77ILICET B ER...)

os.remove(filename) F721% os.unlink(filename) 2> T 72XV, FFa2 XY M, os EV 2 -1 %5
BLTLZEEY, ZOZOD0BBIIFEIL DD TT, unlink() 1XHIZ, 20D Unix 27243 —LOELR
T3,

74 L2 MU RHIBRT 2121, os.rmdir() 2o TLZE W, fEMICIE os.mkdir() 2o T2V, os.
makedirs(path) & path ODFRED T4+ L2 VD, FFELBRWH DZE/ERL £3, os.removedirs(path) &
FEOT 4 L7 P UDBETHERD. ZASZHEIRLET, 74 L2 PU YV —2Ke ZOoHERTZHIRL 20
7% 5. shutil.rmtree() 2o T & W,

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

77 ANEYIDEED HI1TIE. f = open(filename, "rb+") ST 7 » £ L Z B E, f.truncate(offset)
2o TLZEW; offset 1377 4L P TRBAED S — VB TT, os.open() THIPNZT 7 A LVHD os.
ftruncate(fd, offset) dH D F T, fd IZ7 7 A NT 4 A2 V) TR (NZIWVERUE) TT,

shutil £ 2 —MIZd, copyfile(). copytree(). rmtree() ¥, 7 7 A MIIEA T 2B WL OB EN
£7,

442 7742 AE—FBICIZES LETH?

shutil € 2 —MIZ copyfile() BB H D £5, HEEA L LT, ZHE Windows NTFS AV 2 —24 LD
alternate data streams % macOS HFS+ E® resource forks $ 2 ¥ — L FHA, LELBEATEIEE S D
NBEZEWRIELAEDDERA, T 74 NDNR=I v arRAXT—Xba—InFEAN, ZoKb
DIT shutil.copy2() 25 L ZDIFL AL (TRTTRED D FHAD) BREEINLET,

443 NMFIT—R=2HAHEETTBICIIESLEITH?

M AN ) F =2 EROFTAZE XTI, struct TV 2 — A2 FS5DOH—FTT, TNTALFVF—X (@
W3 Z2E5OXFHN 2 - T, Python 7797 MIEBMTZ2Z LD TEEST L. ZOUDTEET,

Bz, URDa—RE 774005 2 34 OB 2L 4 XL OB 1EZY Yy oy T4 77 4+ —
<y N THARAAET:

import struct

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

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

73—y D > ZFF—XERHEINICE Yy 720 T4 7V LET, 7740006, XF W lF—on” %
B2 N4 B) BERAAA, XF T 1E—D2D"long R BHAAAET,

IORAMNZ T — & (B2, BESPESNEBOH SO o72 ) 2 b) LT, array €Y a—1%
fEszedTEET,

AR N FVF—REFAEEXTZICE (ZZWCHB XD "rb" % open() WKELT) 77 A LENALFY
E—RTHLBEBEDHDE T, KOOI (F74L1ED) "v" o258, 77 A UWETF R E— R THD
N, f.read() I bytes A 7P =7 b TWERL str A7V =27 PERLET,

4.4.4 os.popen() ICE>TESNT=/NA T T os.read() BMELNTVWEREWVWELSTY, BET
Th?

os.read) &, BHPNZT7 7 ANVZRI/NSBEY, 77 ANVT 4 R2 ) FRE25I8ICH S, KL~V DT
3, os.popen() &, HAAAD open() BIDERDELF LD, BLRART 7 ANVA T =7 b RERL %
3o o T, os.popen() IZ& o> TERE Nz A T p 225 n NA P DETFHRAIB I, p.read(n) Z{# 54
ERHD ET,

4.45 27l (RS232) B— MCFPoEXTBICIBES LETH?

Win32, OSX. Linux. BSD. Jython. IronPython Tid:
https://pypi.org/project/pyserial /
Unix Tl&. Mitch Chapman 12 X % Usenet DR ZSHEL TL 72X\

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

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

FHAIAAD open() BAEIC E > THEREINZIFLEAED T 7 4V ATV =7 bTIX, f.close() & Python 7 7
ANFA T 27 b Python OFELHIEFACLONTWE DL TEHZDF, ZORIHS C 7747 4 R
ZVTREMALZESCFLLET, TR £ AHIR—IERoLEICD, £ DT AT 7 X THBRNIGEZ
DE¥ET,

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

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

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

os.close(stderr.fileno())

F-. BoEBeLTcEhzn0, 1,2 X E7,

4.5 2y kD=0 /4 E—2y b FOTSIY
4.5.1 Python ® WWW YV —/LiCI3fAhHBbDETH?
477V 1) 7 7L YA =2 7LD internet ¥ netdata £ WHEESIRL TL 2 & W, Python i12i&, #—

YA R TZI7A4A7Y YA FD web Y RTLEZEETI2DIFEHRLZLLDES 2 —ADH D FT,

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

Cameron Laird {&. https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.
python/web python T Python ®v = 7HAMICB T 2 MR- HEZRHL TV T,
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4.5.2 CGl 7 +—LDO%E (METHOD=POST) ®#&M¥ 3IciFr>5 LEThH ?

74 —25% POST L7EROY 2 TR=IZHUG L72WT T, HHICBET 232DDa—FEHBZTLxIHR?

HHFEF, T urllib.request FFIH L =fEHLHTT:

#1/usr/local/bin/python

import urllib.request

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

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

—RANTIE, =k Y FEEBETT Y a— FE Nz POST #1ETIE. 72V XFF urllib.parse.urlencode ()
Ao T X NR TR SRV EITHER L TL 23V, HlZiX, name=Guy Steele, Jr. X3 5Tl

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

'name=Guy+Steele’,2C+Jr."'

BE:
urllib-howto 12 DHIRH D F5,
453 EOEZSa—ILH HTML OERKDRICIIBEEFITH ?

Web Programming (I2DWT D wiki DR— MOFILD) VI BRMTSNE T,

4.5.4 Python DXV V)T rH S5 AX—ILZZEBICIZES LETH?

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

MTRIZRTON, 2z ffiotZ AL NEERID X — LA ERTT, ZDOX Yy FiZ SMTP YV RAF%2HE— |
FTAIRRA MG ZTTHIEEIL F95,

import sys, smtplib

fromaddr = input("From: ")

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

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 BREDRD D DEFERELIL sendmail 25 Z & TF, sendmail 7177 ADEGFNE S R T LT X o ThA
T9; 5 & XX /usr/lib/sendmail 7Zo7zD, H5 ¥ X% /usr/sbin/sendmail 7o 7D, sendmail D~
ZaTAR=IBPFIIREZTL D, $U T Na—FEIDESTHRDFT:

import os

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

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

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

.write("Subject: test\n")

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

.write("Some text\n")

ho e Bl e B o B e

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

print("Sendmail exit status", sts)

455 V47 v b®D connect() XV Yy RTITOvF I INLGLLTBRICIFESLETH?

FIT select EV 2 =AY 7 v FOIEFEMAD I/0 25 Db g3,

TCP #fiA 70y X 7ENBRVEICT 27D, Yoy e/ r7ayd Yy 7E— FIIRET S Z Lok
%73, LT socket.connect() L7z& ZiZ, BIBICEHITE 20, =7 —FB% .errno & LTEDHINEZ
S0 DEH 551272 D £3, errno.EINPROGRESS (&, ##idETHTH 250, FRTET L TWARVWEWS Z
LR LET, 2225 OS TIEERZEINREINZDT, HRIZDOI AT LATRMNRENZ 0 E2HEIDTE &
EhHhH T,

socket.connect_ex() XV v REMIIXBFINEER L2 THEAE T, TAUXHIZ errno DEZIRITL & 9,
K=V 2T D7=DITiE, BT/ socket.connect_ex() ZMIHIT Z N TEET - 0 £721% errno.EISCONN
BERENZZERLET - F1E. 2OV 7 v b % select.select () WL TEXIAAARELTANRS Z &
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HTEET,

AMR: asyncio EVa— U, /7Ry F IOy V=2 a—-FEeELIMEEDOLDIIIL -V - D X
SRAFERRMLET, ZOMOFERE L LT, Twisted IZZMERETERRY — FR—T 4 DIFA TF VT,

4.6 T—HIN—2X

4.6.1 Python (I3 T—ER—ZANYT—=IADA 2 Z—T T —RIHDEITH?

=4

FEH#ED Python {2i&, DBM R° GDBM 2 XD, T4 ATZNR—ZADNY T a DA YR —T 2 —AbEFFENTVET,
%72, sqlite3 Y 2 —Lid, BERT 4 A7 RN—2ADMBRT —EZR— 22 HL 3,

FE AL DBRT — ZR=ZADPH— S TVE T, sFMlld DatabaseProgramming wiki page Z2ZH L T<
72EW,

4.6.2 Python TKEGMABA T TV FZRETBRICIRES LETH?
pickle 74 75 VEY 2=V T, T —BRNBFETINEZMBRTEET (L7740, V7w b, U ag

VRUDEIOIRDBDEMRET S I TEERTADN), shelve 74 75 U EY 2 —/Lid pickle & (g)dbm Z{#
W, EE® Python A 7Y =7 b EEULAHNE~y ¥V 7 2ERLET,

4.7 BFEH

4.7.1 Python TEBHZERTBICIZESLEFTH?

FEAREE Y 2 — )LD random DELEEREEZEEL TWE T, FWHIZEMTI:

import random

random.random()

ZAUZXRE [0, 1) ND T > X LR FE/ NS BE R L 5,
CDEY 21— MR ZDOMEZ L DRHLL7EREED H D 15, FilR:
o randrange(a, b) XXM [a, b) 2 B EZENE T,

e uniform(a, b) XXM [a, b) 2 HFEVNEEHEZ RS E T,
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o normalvariate(mean, sdev) ZIEfH (FVR) fizH >V 7L %D,
=7 Y RAWEEFHT 2 mKERBEED H D £, BRI
e choice(8) WHABLNY—F VAN IV RARBREEENET,
e shuffle(L) BURANEA YT LRy vy 7L LET, Thbb, VXAV EZET,

Random 27 7 ADA Y AR ¥ ARAER LT, BROMSLEHBERBEOLD B TEET,
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5.1 C THEHOB#ZES I3 TEEFIH?
e B 2R B ZLTHILWE A TETEALEL M Y EY2—L% C TIERET, ZHAUEFFa
A ¥ b extending-index THIAI N TVWE T,

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

52 C++4+ THEDOEHZESCCIITEEIN?

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

53 C ZE<DIIKRETT, MDA ERIHD FEAD?

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

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

LZDr ZA Python JLEBPEELRVWE IR CR C++ FA4 T T VANDA Y E =T = 4 APRBERGE, SWIG
DEIRY =T, ZOIF7AT7VDT—2HDZ v ¥ 72K ET, SIP, CXX, Boost, Weave T% C++
FATIVETVE Y ITEET,
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5.4 C H5EE®D Python XZRITTBICIFESLETH?

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

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

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

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

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

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

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

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

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

5.8 CHB5ATZII DAYy FZRUHETICIFESLETH?

PyObject_CallMethod() B{TA 7Y =27 FDIEDX Y v RERUIHEET, RIXXIE, A7V b,
CHF A Y v FOLHT, Py_BuildValue() Tffibh s &5k 7 +—~<v bXXFH, Z LTI TE:

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

const char *arg_format, ...);

ZHUEIRAY v FREOWAREF T 27 MZHEMNT, HARAABPT—FERPIZBFRD D FV A, R D EIN
LT Py_DECREF() T 2MENHZZrdbHDET,

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

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

72 8. PyObject_CallObject() DF[HV R MZiF BIC X AN RBETT, BELIEZR L THEEH T,
Zx—<v M2 () ZEL. BBE—205 TR TICE. BBEFHNT Ko THIZIE 7(1)” £ LTKE
2\,

5.9 PyErr_Print() (ZDfth stdout/stderr IZEIFFT3HD) h5DHNITZFZ
ITEXBICIFES LETH?

Python @— FAT, write() XY v FEFR=ITE3F 7027 P EERLTLLEEI W, 207V 27 b %
sys.stdout & sys.stderr IZRKA LT 72E W, print_error ZFEHI T2, BLUCHHED b L — ANy 7 K
ZEHEETIESIV, 25T HNE write) PERSEROFNIATE LT,

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

>>> import io, sys

>>> sys.stdout = io.StringI0(Q)

(Ko<= 1ZHi)
5.7. Py_BuildValue() THEERDZ FILEEBICIEES LETH ? 89
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(FIDR=I 5 DfEE)

>>> print('foo')

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

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

hello world!

CNEFRULIEZTDHRRLA TS 27 PERDESITHRZTLES:

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

>>> import sys

>>> sys.stdout = StdoutCatcher()

>>> print('foo')

>>> print('hello world!')

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

hello world!

5.10 C /5 Python TEANEEY 2 —LICF I EXTBICIRES LE
Th?

UTDEICEY 2 —NA T 27 PADRA Y RE/{OLNET:

module = PyImport_ImportModule("<modulename>");

FDEY 2= PEREAVR=1PEINTVRY (DF D, £% sys.modules ICHATWVWARW) o, ZHITE
Va—nEWIMEL £9, %5 TRIFAUL, HHIC sys.modules["<modulename>"] DE%ZIRL £3, 2B, Z
UTEY 2= B2 WVHRDZLHATZEBICDBRAL EFEA. THUTEY 2 — AL I T 'sys.modules IZIRE
ENTVWD I ZRIET 2721 T,

INT, EVa2—LOREMNE (D% D, EY 2 - A TERINLMAEREOAH) WUATDISICT7 7 ERATES LS
VA=

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

PyObject_SetAttrString() ZFEATEY 2 —LDERIRATEZ I TEZ T,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKESLETH?

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

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

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

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

513 RZ TNV T FTBICIFESLETH?

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

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

br _PyImport_LoadDynamicModule

ZL T, GDB ZiZg)¥ 2 & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

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

gdb) br myfunction.c:50

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

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

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

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

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

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

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

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

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

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

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

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

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

5.17. XYV Yy ROV DMF C T, EDOMIZ Python TRESNA TPV IS5 X%Z (MELBET) (303
CiETEEIN?
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WINDOWS L£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

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

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

Cc:\>

COXFIFRBZ->TWED, MERDHoDTIDT, arPa—RORER., DREVREME LI
T, DX TR >TVWBIdHBTLED:

D:\YourName\Projects\Python>

CDEIBT 4 FYEZMITIE. Python 70275 A%Zz80 3 FIHXNEFICES £ T,

Python 227V 7 Ma& Python 1 > 27U & LIHIN2l0 70T A TLUHEALTUI LSRN EWVWS T
T, M 2B RHDET, A Y RXTVRIEIRAZ ) T P aiisds, N ba—FiZar L, N ba—
FRFETLIR I L0 2ELEET, Tl A &7V XD Python A7V 7 M Z2WOFKS 7201213, CALH
BEZ320DTL x507

FIWINC, IV F T4 Y RO "py” EWSHEENA VR T ) REEHT 2R TH 2 LBHIE 20BN D
DET, avY Fu s Y RFuElwkes, py W5 avw Y REANL, VR—=VF—FEMMNTL XN,

C:\Users\YourName> py

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

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

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

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

AZ—bk IARTOFOYSL  Python 3.x  Python (command line) ® X 5 REHMN AKX — b X = 2 —ITRfT
DohbLNERA, INEEEITIE, HILLT A Y ETIE>>> S Far RN TL LS, ZD
BE. exit() BEBEMUH T D Ctrl-Z # A1T5 2V 4 ¥ FVIEEAT £3; Windows & 1 2® "python” 2
YRRV 4 Y FUTETLTWT, A YR TV XERTIELLEEZL, 2OV 4 Y FYEAL T,

py A7V AR EIN TV S Z e AR TE /DT, Python 27V 7+ 252602551k bEL, 20
72®121& Python 227 V) 7"t O A H 2 WIEHN A2 52 2 085 D $F, Python A7V 7 +HBF R
by FIZH D, hellp.py EWVWIHILHIT, BrorXRVwIkicavxy RFay 7 bR —o7 4 L7 MY EBWT
WAEIRELEL &5, £ F DL RDISBRERBPAONET:

C:\Users\YourName>

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

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

6.2 Python X7 U7 b ZRITAREICT BICIIES LEIH?

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

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

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

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

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

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

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

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

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

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

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

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

. SWIG %2ffx1Z, app DF—&X 2 XY v F% Python Tz 3 £ 5i2F 3% Python " JERES 2 —0L" %

WHICEN ST, SWIG BHAERYR> TN TLE S, MELELT, exe 77 4L ORIC Vv 2
F% Ca—FHATEET (1), DLL 2fF 558 TH&<. Vo7 MiRICHD 5,

. SWIG 3HEIED AN 2 2o init B (C B 21ED 5. I3, £ 2—LOKNIS leo 7 5.

init DAL initleo() 1272 D £, SWIG shadow 7 7 2% F o 721E 50K, #9535 & init BIEK
DAHNE initleoc() 127D £3, ZHUE shadow 7 F AHH 5 1L A LFEN 7 helper 7 Z A2 0L L
S

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

CET I, MFOa— 2o T Python £ Y X7V ZREPIREY 2 —VAATHHLT 2 Z e B TE

£7,

#include "python.h"

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

. Python @ C API ii&. pythonNN.dll # ¥V K F23Dicffibhizar ¢4 F MSVC it a v 145

2S5 BN “OOMERD D £7,

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

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

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

»». Py_none & pythonNN.dll AN _ Py NoneStruct ¥ W5 #E#ik 7 — X EEICEMAST 2~ 0T
T . ZOa—FiEfia 4 FEETIIERRLES, ZOT—-FZROLIRBEEIHZI T LEW:

98
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return Py_BuildValue("");

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

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

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

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

W BIT 4 XA TH, BT AR—ZAZREELI2DIEFIRLBVWTT, MSVC 2L FAULIMETHH, AR—2%
5 X5 TAREVPEHICTEE T, Tools Options Tabs BFERL., 77 ANVEXATD T I7 4L+ D7
RAME” &7 AT ME 124 BHRELT, " AR=—ZABPHEATE” O IFRX U EBEIRLTLFEX N,

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

6.8 JOV I TR BB ERETRICIRES LETH?

msvert BV a2 — LB HioTL 23V, ZAUIEHED Windows EFHILREY 2 — LT, ZHUIF—FKR— FHHT
72TV B RN kbhit () ¥, KEETZ I —XF%2182 getch) 2ERLF T,

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

ZORMEEHFN A A =X TV Windows 8.1 LU & - T ¥ Python 3.5 M THRET 2 Y
MBHVET, ETREDRIDARL =T 4 VI IRTLABYR—PINTBORITHS Z 2R L TLZX
WV, ZRTHRLIZWVHERIZ, C 7V &4 L7 v 77— FOFEA ¥R b= LJFIEEIZDWT Microsoft support
page ZZHRLTLZE W,
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7.1 —fig7% GUI DOERT

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

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

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

7.3 Tkinter D&/

7.3.1 Tkinter 77U T —2 a2 FETBHICIBRES LETH?

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

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

HIARY K70y R7TVr—>aYildbDid,. 7477 V%S Td A2V 77TV r—>ay
WKHEINTOWRTIRD $HA, ZRE2HKR—FT25Y—LD—DIF SAM (stand-alone modules) T, Tix
T4 AR a—a > (https://tix.sourceforge.net /) D—ETF,

SAM 2EZT 5 & 512 Tix L F LT, Python ® Modules/tkappinit.c WNHEED Tclsam_init() FEA
DY) 2 — & EfT L, libtelsam & libtksam 12V ¥ 27 LTLEZE W (Tix 74 77V EBZATHRWVTT),
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https://wiki.python.org/moin/GuiProgramming#Platform-specific_Frameworks
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7.3.2 1/0 #&OMICkbNS Tk 1Ry FEERETH ?

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

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

bind() XY v FTARY MTHIMTISNTZA XY PNV RID, #YRF—DPHEINTE ZIZZ IV FLE
VeV EEN LK HrNE T,

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

8.1 Python &I TIH ?

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

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

8.2 &t Python BRDII VAV A M=ILENTVWBDTITH?

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

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

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

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

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

Python % & 22 bFIC AN, ITED £3,

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

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

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

>>>

2to3

AVRIIT 4Tz NIBITABT 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®2— F% Python 3.x D3 — FIZE#T 2V — LT3, Y —Ra— FZEHL TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
A% ERTDHERRERMEL T, ABC 3K (virtual) ¥ 727 522 BALE T, ZHIRIZ 7 A0 5
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY PEZBLTLEZ W, Python 123, £ DilARAA ABC EMEATVE T, ZORRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MEBED ABC Z1ERTZ £7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED

type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

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

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEUHSBAC, B ($7213 XV v F) CHEF T, HE 2 /s b

asynchronous context manager (JEFIfAa > 7F X b1 —T %)

£7:

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

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

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

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

EFBUIEBOERICBOTHRIN EOa - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT 7EE WV, YV Xy 7 RAZBWTHFIBERT=-DICHoWBEMHS Z e HKE T,
Ml X NS fEE e — A AEBICEI D Y THNE T,

w512 . FAQ @ 5 RSIBDEWVIETIH? . PEP 362 2R L TLZX W,

__aenter__() & __aexit__() XY v %
EFT DL T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JEFIHAY = & L — &) asynchronous generator iterator %R 3 BT, async def

TERINTZar—F VBEBIETWE T, yield REFHFOHTERLED £3, yield ik async for
N—TTHATEZ2EOM S EERT 2DIHHINET,

WENIIEFAY = 2L — ZBIBERR L £ 32, RiCk-> TR RS XL —21TL—&2 237556
BHYET, BRSNLERPH L2 THRWEGE, B wen B Ee AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbHBZ 2 HHD
£7,

asynchronous generator iterator (JERIHAY = 2L —& A 7L — &) asynchronous generator B THEK I 3

*7Y 27 b TT,

ZAUE, __anext__() XV v FEMHo TIEYRH XNz L =12 awaitable + 7Y = 7 b %iIRT asynchronous

iterator T3 Z D awaitable 7Y =27 NI, XD yield NETOIEFMIY = x L — KB O AL FE
TLES,

yield 12K %7K, ZDHETOERITRE (v — I VZEHE RERED try ) WHE—FF S %
¥, __anext__() TRINMD awaitable I2& > T FFEHAS T RL—RATFL—4 PERICHM XN
o &, Rl LFERTEEE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTE 247 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator B X2 TERD T4 A, PEP 492 TEA X
NEL%

asynchronous iterator (FEE I A 7L — &) __aiter__() & __anext__() XV v FERELLZATY
=27 MT9, __anext__ & awaitable & 73 =7 P ZRIKRIINIEHRD £H A, async for &

StopAsyncIteration ISV X3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v RK2HRT awaitable
ZRIALE T, PEP 492 TEAXNE L/,

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

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

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

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

awaitable (fFf%RIHE) await N CHHT 2 Z e R E AT 27 M TH, coroutine H. __await__() XAV v
RBHZ2F 7227 FTT, PEP 492 2SR TLEX W,

BDFL AL =K EMEE (Benevolent Dictator For Life) OBS T3, Python OfE#E. Guido van Rossum @
2T,

binary file (XA FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A40DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TT,

str A7V FDFAEEIVTEDZ 77 AT TV 27 MZOWTI, text file BBRLTLZE W,

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

For example, a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects Z %R —kr L TWT, C FEDEKT ##i L7z contiguous Ny 7 7 — 22 {HLA]
BE#2 A 7Y =7 b, bytes, bytearray, array.array . %< O—f72 memoryview 7Y = 7 b3
ZACY D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bMEEH
LIEERYE, "L FVF—XEBERTZ20VAVAREECHHT 2 e RN TEE T,

BODPDRETEINAFV TR LETI0EDRDHDET, ZOREDOFF 2 X PTIRIL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEHFENE T, £/, OB ODLDRETIIAELRA T =27 PO
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL EF, £HITIE bytes & bytes O
memoryview * 7Y = 7 FEENE T,
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bytecode (/XA k2 — F) Python @Y —Z2— K&, Python 7127 4® CPython 4 ¥ & 7V X DNERFEI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, FAL7 7
ANP_EHIZETINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEGEXNET), 20 " FEE (intermediate language)” 1. &4 D N4+ 2 — FIIHIRS % HEKGEE
ZHEITTS RETOY TEET 2 0AET, BERERL LT, N4 ba— FEEL S Python 8~
UBITEWES 32 Z 2%, Python VY —RBTRETH 3 Z e 3 s TuEEA,

NA Pa—Foms—Eid dis ES2a—L HHET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 2) RO D ZHREETHEITINZ D158 LTHEXh 5B

ISR (VFR) A—HF—ERA TV 2 VEERT 272007 > FL—+TF, 77 RAERILE, 2075
ADA VAR ALDEEET BV Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALNRLT (0FD, JIRADA VAR YA ETERL
W) EBEEIND ZEZHMNE LTWSAETT,

coercion (BUEH) M TR 2 5182 S HEORPIITONE, HE3RDAL VARV ZADHORNDIEEDZE
#ood, BIRIE int(3.15) IXVFEV/INBURECE BEL 3 ICAFIL £, LA L 3+4.5 TlE. &5 8u3H»
High (—O3BEL — o3 EFE/NBURE). A% 3 2H1ICF URICE#T 22 Ud TypeError fI54AH3
BFongd, MmsRr o/, TRTOGIIE, 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFEUAICERL L 2T UITWIT 8 A,

complex number (ERH) L<HOLNTVEIFEHREMIRL72d DT, TRTOBIFEH L BH oML LTERX
NET, BEEEBEN (-1 OFHR) KEHEHI L 0T, —BICHFETE i rFrh, TH¥TE j
LEPNE T, Python IEBEHICHAAATHIGEL, BEORILTWM-> TVET, EIIIKREI j 22
JTEEET, HlXIF 3+1j TT. math Y 2 — L OEELIE R T %121E, cnath ZVE T, HHR
BOMHIEZ2 D GERBEFOBET T, BEEEECRTIUE IZEFEVREHLTLE->TLVT
Lx9,

context manager (A7 XA A—T %) __enter__() & __exit__() XYV v FEERT S I LT with X
NOBRREZEMT 2479227 b TF, PEP 343 2B L TLFX W,

context variable (Y7 FZX MER) a7 F X MKFL TERREEZROER, ZHUI. D 2EBOMEHIE %
DETAL Y FTERREDBZAL Yy FE—ALX L =JIHUTVWET, LrLay7FXMERTIE 1
DDFETAL Y FIZWLDOHhDay T A MBH DA, ar 7R MO F 3RS ZIER &2 X 2
DERDBIFTF . contextvars ZBRL T X W,
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contiguous  (BE#E. Ei5K) Nv 7 7 HIEIC C-EH 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EAREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XRITORHITIE, ZDHERHR
FATREY ETBHET 2 KO KEEIN, RFXER2OBE DM TV EF TS E T, ZXILOD
C-H RS TIE, X TV 7 FLRAIHCER 2K 2 B3 RBEOBATHRINCLD % DITH L, Fortran
HHE L ELA TR DIR A FHBRANCH E 5,

J—F> (Ar—FY) ar—FYEIIN—F DL —RNZERTT, 71 —F ViFRD sl
RPBAD, ok sl mhr ot s, aL—F B ZL OkARIEN S A5, 2, BT 2
ZEMNTEET, ANV—F Uik async def XTEETEZET, PEP 492 2ZRL T Z&E W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 PR TEITY, 2 —F VBIEIE async def X
THIEXN, await. async for. BX U async with F—V—FE2EOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org TEAAENLTWA, Python 1027 I ¥ 7/ FFEOEMERNLRFEIE TS, "CPython” ¥ W5
HGEIX, Z 5% Jython % IronPython ¥ \Wo 72D 5EEE » XBIF 2 XREBNE LS ICHHINE T,

decorator (7L —%&) IO %R I BIE T, B, Owrapper M TR ZLH i L GHEHZNES, 7aL—
2 DO— &R 72 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT 2l —TF, XD 2 OOBBERITIEHRMICA TS DT :

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

@staticmethod
def f(arg):

FUH&EA 2 7 RCHFELE T, DEDEDIEEA, 7L —XIZOVWTEFLIE, BEUER B &
P IVIRAER DRF a2 X 2SR TLIIZEN,

descriptor (FRZVTER) XYV v R __get__(), __set__Q), B2V __delete__() ZERLTWVWSA 7V =
JbTT, 27 7 ABMENTRAZ VTR TH2 L&, BIFRRICE T, FHE ST K512 EIEDLIT
CHEhE3, @, getset,delete D72 a.b LEL L, a DIV FAFHENTAH 7T =7+ b ZMRKL
FTH. 0 BTRAIZVTRTHUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE< BT 2 ECTHERDET, LWVWOIDIE. TRZVFRZZDN, L XYy R, 7
OXRT 4, ZTAXY v R, $IXY v B, ZLTA=RT FADBBE V5 72% L ODEEEORBTZH 5
T,

FRZYTFEDRXY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ B L TL 72
W,

dictionary (#¥F) EE D & — 2 EINETT 28885 TF, __hash__() XYV v F¥ __eq__ () XY v FEHE
ELERDA TV 27 b 2FXF—ITTEE T, Perl T3y > a (hash) eI TVWE T,
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dictionary comprehension (FFEHNERAD) iterable NORTH 2 WIE—FOBERZME L T, ZOME1LR S
HEPRT a7 MREZHTT, results = {n: n ** 2 for n in range(10)} £ F 5, ¥—n
M n % 2 W) 2EFEEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (#f&HE 2 —) dict.keys(). dict.values(). dict.items() PR TA T =7 bTT, &H
DHEHOEHN A 2 —2RHE LT, §2bb, HEILHEINLI b a—3ZhZ2 ML £3, §FEH
Vo —ZEHINCSERZ Y R MZT 512iE list (dictview) ZFH L TL 2V, dict-views 2B LT
72E W,

docstring 77 R, B, TV 2 —VORAIIONTHEIXFHNV T INTT, ZDAA — b DETRHTIIIEHR X
NETH, ar L 7 RZEoTHAlEh, 202772, BB €Y 21D __doc__ BIEE LTIRIFES R
FT, AVIRARI T a vy TES GRIE: B LTSBRTZ3) OT, A 7927 D RKFa X%
H EHERN IR GATTE,

duck-typing H2A TV 27 I DBIELWVA VR =T 2 —2AEFS>TVEPERET DA TV =27 FORER
BRWTRT T IVITRZANLTT, bbic, BiicA 7Y =7 DX Y v RREEDFEIZN I D bz
DLES, (ZPEADESIKEZIT, 7ADESRKEITIE ZRETLLTHS.)) A VY R—Tz—A%
BEIDEHRTLI T, LR TS v Eza—RE RVE—T7 4 v 7 RREZHF L TCE R R L X
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (2L, Xv &4V
I% HREEV SR THTETAILdTEET, ) 20RO D, HAC hasattr () HIESP FAFP 7n
oIV RMALETS,

EAFP TEBAI% 2 2 X DEFL%2FE S WAL (easier to ask for forgiveness than permission, ~—7 4 — DIk
AN OMETT, Zd Python TIALL LN T VWS =T 4 ¥ T AXA)LTIE, BEITENZ X —EMES
FIETH2DDEREL. ZDIRED R TOWEHEIHINZHRL £ T, COMBTFERSETF2a—-74
YT ARA NI, try XB XU except XD K SADHZDHRHETT, ZD77=v 273 CDES
REBETLIMEDNTVS LBYL ZX A LML S DT,

expression (R) I DELFHiIN S, —F & FH DX (a piece of syntax) TF, SR 5L, K&V
77V, 4. BT 7 A, HETPHEBIFOHE LY, BEERITROBEZOMAELTT, HOZD
Sab L #EWV, Python TREFBORTOMBERI AL VI DI TIEDH Y FHA, while DX 51T, REL
TREEZAZRN X 35D £3, RABATRIRLIXTT,

extension module (RIREY 2 —1) C % C++ THELNZEY 2 —/LT, Python ® C API 2F|fH L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESNY 7 I MK Vstring” EMEER, 2T 7 —~< v FEAXFEHY
77V OFEMEEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FUDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K&¥Ff
DHD) ERALTWEATY 27 bTT, 77A40F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDRA ML —IRBETNNA R (FIZIF, BEAHS, 4 XEY
Ny Tz ITy b NAT F)ANDT I RAZHENTEE T, 77 ANVATT =2 ME file-like objects
X streams & XN FE T,
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T3 AN T2 MIQWFEBX3IEEIVET: Lo NAFU—=T704)L. N7 7Ehi= N1F
=T 7). ZLTC THFRART77A4I TF A VX —T 24 AT io BEY 22— LTERINTVET,
T 7 ANF T 27 b BAELIEENTL T open ) BEUEfES Z 2 T,

file-like object file object ¥ [AFET T,

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

operating system and encode Unicode to the operating system.

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

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

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

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVWBEY 2—D loader DFERERTTEA T 227 b T,

Python 3.3 YT 2 MO 7 >y 4 Y X3 H D £, sys.meta_path THHXNSZ meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

FHICOWTIX PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division (V1D TRRE) — L WEEICYI D T2 HEEMRE, YD B TREEE T // T, Hlxid.
11 // 413 22k, 2R ENFRCFENEBOBEDRETIX 2.75 28 BoTx¥ 3, (-11) // 4
& -2.75 2 INEWAIZ A2 FRIE: ADEERAOADEITI) DT -3 1482 I LITHERLTLEZ
W, PEP 238 ZZHLTLZE W,

BE¥  (BIE0) MO LANZEZ RS —EHOXD Z e TY, BEICIZ 0 LD R348 #ET e PR ET, FER
DEITRHZSIBEFHAT 2 Z e PHK T T, R AV v E, function 2B L TL 72X W0,

function annotation (B¥(7 /77— a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEEFEEYE ODIEDATS: fIZIX. ZOBKE 2 2D int HD51%
ZHS LHIfFE N, £ int OB D EEFO L HfFETVE T,

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

return a + b

BT /) 7—3 a v OXER function O TSN TVWE T,

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.
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_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it

will (or did) become the default:

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

garbage collection (HFR—YalL 7> ay) ZhEEDLDNSZ Z 2 DRV EY ZFRT 2 TF, Python
F. BRA T Vb ERSRERH UBES 2RI —YalL 7 X effioThHR—yav s> arziT
WET, IR=Yal 77Xt gc T 2—NZMlioTIRIETEET,

JIRL—& (Y x=H VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFET, yield . for V—FTHHATED, next() BETHEZ 1 DFOWMOH LD TE
%5, EHOWM O ZERT 2 DIHEHENET,

BEIEY 2 AL —ZBZELE T2, WRCE-sTE Pz RL—F4TL—% 25T HEVNHD £7,
BRI ENERPH S 2Tl E, RO e 2 B2 AL £,

generator iterator (¥ =z AL —& A 7L —2X&) generator BIITHERINE AT =7 M TE,

yield D7 MIZRATFEITIREE (RFTABSAR WD try R 2 ET) R U T, WHEIE—Rc
NET, DxRL—FA4T7L—& M d . L EMVEZIGL T (@FOBEBIETOLTR
T L WIRTE D S B46 S % D & RIRAIT ),

generator expression (¥ =t L —&ZN) 4 7L =22 BT TY, HHOT, V—TEREERT S for fi
#PE, Z L CHBARER if Hi OOV TWa K 5ICRAE T, 25 LTS nRiE. SHlloRIRcm
RS L £

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

generic function (¥ =3V v Z7BI#) 22 58U LRI C1#EZ 5 2 BBE D oM S W 2 BET 3, PO L
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z &0,

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.

GIL  global interpreter lock B L TL 1Z&EW,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

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

always released when doing I/0O.

BRI BHHASALVF ALy ML Lef &7V & (HSh 7 =& 2flirvhiETay 23 2%) 235
RINFELRED, KRy I0 Ty PDGEDNRT 3 =<V ADEP>TZOTHIILERATL
J2o TDORT =< ADMEERRL ES 2528, EERIDEHCEVRETFaX IBEMT22EX
LNTVWET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) ELHZHRHIT 272012, WMET DY —R7 7 4 VORI TR
REZI TR Ny Y 2 B2 AT 2L Pa—FOFy v > 2774 LTI,

hashable (/v > 2 \[GE) Ny adiE BA TV =7 b i, EFHBFEDLRO Ay Y 2 HEZFD
(_hash__ () XY v R2RE), MOFTV =z b L HEATE2 (_eq () AY v FANE) +7
V7 bTY, AfERANY Y2 ATV 2 7 MEIBTE Uy & 2 HEFFORENH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZ T, HEREESDT — 2HEEIIN
BTy Y a5 ffioTWBE 6T,

Python ®4 I 2 =X ITAREHAAF T =7 I IFL ANy Y 2aR[RETT, (VA MPEHED X
572) T2 —RITNZAVTFIENY Y aPA[RET T, (X IR frozenset DX H572) £ I a—& 7Lz
YTFE EHEBNy T AFETHL L EDHNYy Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = MET 7 AN FTHAY Y adfETT, Z061EET (HEZRNT) HEBRRIZIES
fficsd b, Ny aflld id) LB ET,

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

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) BEDEZF07cA T2 M T A 32 —KRTNRATY =2 M, BUHE.
XTI BEXERTIAREDRDHDET, TNHDOA TV =7 MIEREZONEEA, FOEEZFTEIES
BRI Hi7e A 70 227 PRAERLRTIERD S8 A A 32— T7ARA TV =7 ME BEED Y
¥ 2l R L 72 IR CTEHBEREEZRZLET, HEDOF—2ZOHITT,

import path  path based finder A3 import 3% €Y 2 — L EMKRT 2501 (L7213 path entry) Y A b, import
. 2OV R MEIEYE sys.path 25RETH, TR0 F—IOHFEFH v —2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMHIDEY 2 —LD Python 2— FTHZ 2 X 5ICT 20T,

importer EY a—LEEL TR —FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 2 b,
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interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
PDIEY — o v RBY BB W0IE Sequence BT FEE LTz __iter__() XY v Fh __getitem__() X
Yy REFROEED I FADA VARV ANEENE T,

RAEAREA 7Y 2 27 M& for L—THRRZDMEZL D> —r VR (RE: 22T TOY—Fr Y REiE, ¥—7
Y RTITIR L T2 DF 8N S FER) BRE Y 2 2R (zipO), map(), ...) THIATE $3., KEATHE
7Yz M ERHAAHBEE iter O DL LTET L, ATV MIMNT 24 7L —X%RLET, Z
DA T L —RIEZ—HEOMEZ 5 FETEIMHEH TS, MERIREAREL 7Y =27 P25 B3, iter() %
FEATEDA T L —=RA T 27 e A TRIET 2MBBEEHD XA, for XTI Z DEIEL HEINICIT
W, R EL OERMEER L TL—F2RILTWAA T L — X2 HHLEST, 17L—%2 ., =47
VATV —F BBRLUTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—247Y =7 PABRZIES __iter__() XY v FEEELRITNERLBRVDT, 4 7L —&IIftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
FTF, (list D& H7%) ar7+-+ 7 =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HoDOAFL—a Yy THEABADEILA TL—ZF 727 F2EIGRT 2, ZOarFFD LI
f;ofbibij—o

P2 IBEIE typeiter I2H D 5,

CPython RZEDF#l: CPython does not consistently apply the requirement that an iterator define
__diter__Q).

key function (¥ —BI%Y) *—RBI%L. &5 WVIZRABMBE I, Y — M RIEF O b OfiE %R IO H L AlhE
7Y x 7 b (callable) TF, fflZ 1. locale.strxfrm() ZF - XX, v —AKEFDOY -+ D
HEICDo b oY =+ F—%2IRL %,

Python DZL DY — Vi F—BHEZZ WY BROU S IES 7L — b2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEIIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NIXFEZRXFILIZWY —
FE2ITOF—BBE LTHES 22K E T, HSWE, lambda r: (r[0], r[2]) O XS5 7 lambda
A oF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W95 3 DDFXF—Bfa> A+ 77 &2 LTVET, F—BROIMED T EMWTTD
fili% Sorting HOW TO 2ZMRL T X W,

keyword argument E5|H ZZR LTI W,

lambda (7 A4 %) XD A4 > F 4 VBT, B Ehiz 2iCHizhs 1 20 i 28459, 74
XA Z1E S M lambda [parameters]: expression T3,

LBYL [Z23%5%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, FUOHLPHRRE
1T 9 H0S, BIRANCHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRAYT, if XHi
CEA[FDNZ DDFHENT T,

JAF ALy RMEINLBRETE, LBYL 7 7r—F13 " B27 #fRr 7 RR” BREOHEIREL 5| Zik
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDBRS L RBML £5, ZOMER. vy 275250
EAFP 7 7/a—F %5 Z L TR TZ £,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

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

filenames.
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list (YA b)Python DMABAAD =T 22 TF, VAPEWSHATTTA, V7YX PTIEARL, fio
S CE O HLA (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH 2 VIE—HOERZWIE L T, 2R Z Y
A MEIRT, AV 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 EHEEGL (0x..) LEXFHH»EH225 ) R AR F
T if HildA > a3 2T, if HiBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— K334 722 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEVBA, B—X—13—INT finder 2 HIRENE T, FMllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFEFET T,

mapping (¥ vy BV 7)) {TEDOF—HEXE VK- L TWT, Mapping »* MutableMapping @ fHHHEK >
TJA THEINIZAY v FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ Bf&
3H D EIH, HYTE.

meta path finder 23252 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 77 AERIZ, 7 7R, 7 7ADEEL, HESFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIIMD., 77 AE2BETAVET, IFLAY
DA 7Y =7 MEASEE RIE: XX 77 2AD) 77 4L b OEERLEHL TVE T, Python 2RI 0
WEHARLDAR YT T AR TESRTT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LaL, ~HOHETIE. XX7 7 RIANTT LAY MeiiEzR#LET. L Z3BEY
rraou W ol ALy Re—=TMWEEMLD, A7V 27 bOAEREEH LD, ¥ ZL
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

XYy R (XYY R) Z7IARMROHPTERINZEK, ZDI77ADA VARV ADEME LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOHE—518ILEE self
CIENET), B ¥ RA SN O—T 3L TLIZE W,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 ADRENERZ BRSNS IEHFTT, 2.3 DD
Python 4 > 2 =7V ZHFHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIL T E W,

module (€Y 2—/V) Python 22— FOMBKHEN L LT3 AT 27 P TT, €Y 2 —MIFEED Python
FTV 2 VEEUANIERERLE T, Y 2 —MIZ importing DUIRIZ X - T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWY,

module spec EY 22— EB—RKFT23DIffb s 4 v R— MEEOHERE L HANZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL TL FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLES W,

named tuple 7 &HiIffE X FA7 WS HEEX. ZFTSALERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D DHAALRIHHFIN E X TS LTT, o)
¥ sys.float_info TY:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDFID X 512) WL O DEHIN & X T MFHHAABEN R > TWE T, ZOMITHHHIN E X 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HEIDT7 4 — L FEERLTERTEE T, 20 L54K7 7 RIEF
BCE WD, collections.namedtuple() 7 7 7 M VB CTIER L7z D T&E £ ¥, HHEDHIEE. FH
TEVIHAFIT Z X TR AIAADARIT & 2 T NMTIIR R X Y v RZBIITEE T,

namespace (FH(Z2MH) BRI SN LT T, AEIEMIEEHEL L TEESINE T, AEfEicE st 7
Pz D (XY RD) ARNFIZE 72072 TRLE, RFAED D, KN D, Z L THAA
HDHDHH Y T, HHIZEHIEARTOFEREZHC ZLICLk o TEY a— WY R— T 5, HIZIXH
$ builtins.open ¥ os.open() BHHIZEMTXAHEINTVWE T, £/l YDEY 2 — DB ZEE
LTWBH0HHRT 2 28Ik o THARTZEBIE TG e RTFEZ SR L $9, #1213, random.seed() X
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THERIEINTWVWS I HHH
5 TT,

namespace package (HHIZERI Sy 7 —2) T Rw r—IDar 7+ LTOAREMREIN S PEP 420 TER
Iz package T, HRIZER Sy 7 =D 3WHEIRRAZFEL RV Z e 23 CTE, __init__.py 774V
R0, reqular package 13RI D 3,

module 2SI L TL 72X W,

nested scope (R A FEINTRI—=T ) HMITERZIN TV IEHK ST 2MERET T, HlRIX. 2B IO
B O TERI N TV E5E. NHlOBEEZIMIOBEKFOZHESRHTEET, * A PEhkRra-T
(77 4V b TREBOSREI DN TE, ZRORARTERVOTERL TSV, =R,
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BOAMDR 2 —FTEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AFTY =27 MELILTW 2T OE WHETT I, LAA]

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
VI TRAXYw B, ZLTHMXY v FED Python O LW, ZHELERERFIHCTE % L7,

object (A7 =7 1) KA (BIERMH) LERINARLZEN (XYY F) 2502 TOT—X, $LE 2T
DFHAZAINT ZZA DRBOEE S FADZ &,

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

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL ZE W,

parameter ({R51%1) ZRITOFEERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIS D D 5

o UIBFLEF—T—F: UE THIWE F—T—F3 e LTEIT P TEZ5|8EHELET,
ZRUIT ZIELLTRD foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBIXE-TOAGALNZGIMEIEELES, MESFHOLIEIX BEERDTIED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRD posonlyl ¥ posonly2 1ENiE
HRHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5HERELET, ¥—V— FNEHOF|HEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEIEZHD * DETT:

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

o AIERME: (ORFIETECZ SNMEREOMES IS A T) EEOEBOMES A E 2 5
NZZeRIEELET, 2D LI RRFIEE. BLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

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

o HAERF—T—F: (fhDORFIETRICZT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBPEZONE I EHELET. ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNC ** ZOFBZ I L TERTEE T,
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REBIBUEF 7> a vy e MEDSIHDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1% . FAQ @ 5| R5IEBDEWVIATIHN? . inspect.Parameter 7 7 X, function €2 > 2
. PEP 362 22 L T EEw,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, G A b
7z path entry W2HBEY 2 —NVERDFEHEEH>TVET,

NRRALY M) =T 74 VRPFEETBE XY v FIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
LHERH > TWBIGEI path entry finder ZiBL E T,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMREL FT,

path-like object (path-like # 7Y =7 }) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes A7V 2 b, F721% os.PathLike 7R b aVEEEL AT I 27 b
DENPTT, os.PathLike 7B F A ALZHR—-—PLTWVELF TP =7 M os.fspath() ZESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEE£ 3, os.fsdecode() & os.fsencode() I
ZHEN str H BV bytes IZR2DZRIET 2 DI R £F, PEP 519 THAZIF L7

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 Xt L THEHREZRMT 2. H20iX
Python OHHERER Z DWMIELERIEIC OV TR T 2 REITEHTT, PEP &, FEREIC O W T OB HIh
AR IR E T 2 HRE DIl (FER) 21X Z2RNETT,

PEP 3. #HHSREDIRRIChD 2, a3 2 =7 412 & 3 HEIREDER . Python 1272 X 2 ZEHAWT DL
DD DOHEEMOEHEL 223 2 2EKLTWES, PEP OEFEEZEICIZ2I 2 =7 1 NOBEER LT
52k, RMEBERZNENTZ2ZLDEBHBEDD 5,

PEP 1 2L TL 72X W,

portion PEP 420 TEZR I T\ 5, namespace package BT 5, BED 7 7 A D (zip 7 7 4 MTHEN
SNTWBHAbHS) 1 DDF 1 L7 b ) IIE N b0,

&5 |8 (positional argument) 5|8 2B L T2 &0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HEHERNICPRAN SN DT, ZD X574 A
VR—=T 2= ANDORKERLEH L, WETHZ L INTOIEEMHFINTOERAN, a7HEHICL-
TRE L AR IR, BRAEEIBEE (VX2 —7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAITONEDDTIEDH D ERA - ZHUd API 2HAATLENCITRE L S TWiE
KIGRMDPBEE L Z2IZDATOIE T,
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E APLIZOWTH, BITEMEDBZWEHIX TREFER LARINTWET, BERHAL 58
THRIT ALK E R T RETT,

Zo7at2zkh, BES A TISVIMEr R T VIRV TAD SN Z L, R
PREZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl #ZR LT EX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALT7F, (Python 3 AEWIFFRDFE - IEHIES Nz

SUTF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—RNARE X HTErNza— R Tk {. Python ORI A T 4 F 212 - 72%

2R a— KR, BlziE. Python O— %4 7 4 F L Tld for XEMH->TAT I ITNDITNTOEH
WKE->TL—FLET, tDZ < DFFEICEZOMAMEAIZRND T, Python IR THWARWAIZFRD DI
BHED AT > 2 =% F50d L EEA:

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

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV FEAD, 7 RR” BRT Ry MEEIL TS, PEP 3155 TEHRINTWVWET, by FLLDREER
79 ATIE, BfiEA 727 bOZRIEFELTT:

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

pass

>>> C.__qualname__

VC'

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

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

EYV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORRY =V EL 2K
DKy +EFREL, HlZiF email .mime.text ZEMKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BRA TV b)) 24TV 27 MINTEBRO, BRAVV EB 0BT E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EQEHNERAD, CPython FE
DEERBERTT, sys BV a—Z, 7l o5~—nEEDOA 7227 bOBRBAY Y 227250
getrefcount () PAEZIRALL TV T,

regular package ZfAI7R. __init__.py 77 A VEBLT 4 L7 MU & LTD package,

namespace package FZBLTL X0,

_slots__ ZS5ANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TIP, ELLFESXEPLMY v F—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADPKEIHIET 5.
Vol BRRE, HDLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() A Y v FZEUL T
PR=—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZINZIX, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem__ () & __len__() dHR—-PLEITH. KK
DB TR EED immutable R¥ =25 720, =57 Y XTE R vy Y7 (mapping) &
AIRENTVDDOTHERL TSN,

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

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

b -

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

register().

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

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEITZ—DODFIBDOIENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—FEELATI 27 be AT RE BFRL [1 THEZOLNEROD
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFEIMN (HFF) LBk
slice 7Y =2 FEWNETHHL TWE T,

special method (R X ¥V v V) & 2 RUTKEDRIE. B Z3MNEZ § 572912 Python » HHEEICHF U Eh
2RV y R, ZOFEHDOXY v i, XYy FHEORHLRRICT VX =227 2 DDV TVWET, F
BREA Y v RIZDWTIE specialnames TR Z N TWVWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroliIh
2H5DDEELMNTT, HBHFICIX if, while, for H D T,

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.
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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 (TXAMT7AN) st ATV 27 M EHAFETES file object TS, LIFLIE 7FR V774

VIEFEBCAAL MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 7 ZHABMITVE
T TFARMT7 74 LVDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r'or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 ANF T2 7 MZOWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZHE 77 4 — FXFH)) 3 0D L2 4 — bELE (") 7R w7 4 — () THELL

type

XFF, BED (—E) 74— NXFINHEANTRETE 2 XFINENNIDH D FHAD, BO0OEHTH
T3, 100200l +— bEEZ Ay —HLICEL e TE T L. THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy i— g YT EE L RICRHIERN TS,

() Python #7222 bOREA T 27 b BREDISIRDDPERDET, HOWEHATT = r MIE
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 A LU0, type(obj) THUF L7z h HK
%9,

type alias (Bx 4 V7 R) BMoFI#AT, BN FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass
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HEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > b)) B 7 7 R, BED 5 X =2 PR DEOIRFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY —1ict > THRATH D, IDE
DaA—FHTEL ) 777X ) Y TOFHFITRED £,

Ja—NVER 77 REH, BT, - EETRVWHDDAL v M typing.get_type_hints()
THRTEET,

FEEEDFIHD D % typing ¥ PEP 484 2SR L T X\,

universal newlines 77X A N A+ VU — 2 DERIED—DT, UFDIRTEITREFEML £ 3 Unix DITRIE
"\n'. Windows OE '\r\n'. &\ Macintosh OFRE '\r', FHEIZOVWTEEL LI, PEP 278 ¥
PEP 3116 , X5IZ bytes.splitlines() SR L T X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICERZ T 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

77 T7—ayid@EEEEY L OoFdifbnEd: FlZIE, ZOZEEX int OfEZES Z & 2 H
FIhTnExd:

count: int = 0

BT )T — a YOI OWTIE annassign fi TR L TWE T,

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

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) tHARAANCY) D BES N RATERE T Y, ZAUC X D Python 2—H# e 7 7Y 7 —
Y aVIFFAUYRAT A BTN TWA D Python 7 7V 7 — 3 Y OZEFNCTFHT % 2 272 { Python
Ry T —=IDA VA= VEEHFETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (A=) ZRIY 7 by =7k DERS N3 Y ¥ a—%, Python DR~ E A
Ara=Fay LI IHBUN L N FO—F ZETLET,

Zen of Python (Python ®1&D) Python ZHE LAMHT 2 L ToOEZ L5, Python OEHEAI EH¥ %2V
ZAMZLdDTT, XahE7r> 7 FT "import this” ¥ 2L ZDVY R MEFHDFT,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

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

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

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

Python software and documentation are licensed under the PSFE 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 3.10.16

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

3.10.16 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.16 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.16 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.10.16.

4. PSF is making Python 3.10.16 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, 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.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.16, 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

(RDR=I12Hi <)
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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 3.10.16 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1ZHi)
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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 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

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212#i<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

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

C32 VYT7vyhk

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

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

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
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
OUT 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 asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

KDR=12%E <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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>
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************

*

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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

C.3.12 OpenSSL

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

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

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

are met:

. 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.

. All advertising materials mentioning features or use of this

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

. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. Products derived from this software may not be called "OpenSSL"

nor may "OpenSSL" appear in their names without prior written

permission of the OpenSSL Project.

. Redistributions of any form whatsoever must retain the following

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

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

* 1. Redistributions of source code must retain the copyright

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

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

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
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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.
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C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

KDR=12%E <)
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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.3.18 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.
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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.

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
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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