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1.1 —fi%1EER
1.1.1 Python &IIATITH?

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

S HITHID 7213 AUR, tutorial-index 22 HHEH E L & 5, fIZH . ‘Beginner’s Guide to Python ¢ 225, Python
YBROEDDOAMIHF 2=V TARY Y —RE2BHTEET,

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://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
AoTWET, AP TEZ0%2H 5121 library-index OD—EZ B L T X0V, Fiz, BRARY — Fo%—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 DX —2 a2 Y FSi1Z ABCR AB OXS5XMHILNTOET, A ZXAYV ¥y — "=V a3 VHEET., Sl
DAYICEELREHOR DA LIFoNET, BIERAF—N=YarFST, ZZETRERELRVEHORIC |
FTohxd, ClIvA7BLRLT, NP T74 972V Y —2ADEIZEFoNET, N7 492729V —2I1ZH
T 5T PEP 6 22 L T 72X W,

FTRTDOV Y —=APNT T 4 9 AV Y =R THI2LWVIDFTREDD FHA, X v —VU U= ANDHEFHERET
. —EOBFEY UV —ZAMESN, AT 7R, R—=KR, V) -RBEMESTsET, 77 7RI
A VR=T 2= APMEEEINBNI BV Y —RAZINZRHV Y —-XT, 22007177V ) —RA/TA ¥ X—
T2 —APEDLEZPS LNEREA, R=ZfRED o EHELTWVT, BFEDA VX —7 = — RIMRFEESNE TIH
LWEY a—A0EMENE0d LNLERA, VY —REMIEEE 2720 DT, B@HRAZZETOTRIFIUL
EEINFHA,

TNT 7. R=&, V) =2EMDHEN— a VITIREEPBMENET, N 2RIEH/NEWHESE LT, 7
V7 7 IROIEREFEIX "aN” | N—XROWEFHEIE "bN” | V) — REMDOEEFEIX "rcNeN” TS, D% D, N—
Ya ¥y 2.0aN, N—=Y a ¥ 2.0bN, N—=I 3 ¥ 2.0rcNOcN, N—=T 3> 2.0 DJHIZY YV —RENB I LITRKRD
9,

Ty 72247 DL BRI WIAN—Y a YBESDHD FT, THEIRFERDAN—Y a > T, CPython
FIFEVARY PUDRSEZEL FEATVET, FE BREO~ A F—V V=AM Tbh7g, A=Y 3 »id 72.4a0”
DE I 7a0” BOLKRDIA F—=N=Ta VIR DFET,

sys.version, sys.hexversion, sys.version_info IZDOWTD FF¥a XY FJBRLTIEE W,

1.1. —RIER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006
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1.1.7 Python OV —XDQJE—|FETFICADFTH?
BHD Python Y — 1 python.org (https://www.python.org/downloads/) 2> H WD THFIZANS T LHT
XFE T, mIOMFEMY — A& https://github.python.org/cpython {27 7 XA L TFIZAND ZE B TEET,

YV — Rk grip ¥NTz tar 7 7 A A TEAMA I N, BB C DY —A, Sphinx K& 74—~y bEN/zFFa R
¥ b, Python 74 75 VEY 2=, 07075 L0 ZLTWLO2OKRDEMEBRY 7y =27 %
BATVET, ZOY—RRZELAYD UNIX 799 b 74+ —LTEZDEEar AL L TEIPEXT,

V—=RA—=FDAFL Iy A DN T, X DFELWERIE Getting Started section of the Python Developer’s
Guide ZBHL TS0,

1.1.8 Python O FFa XY MILZTFICADFTH?

Python OBATOLEN—T a3 » OREEE R ¥ 2 X > M https://docs.python.org/3/ 2 HRHATE X3, F-.
PDF., 7L—Y7F% A b, v ru—FT%2% HTML ith https://docs.python.org/3/download.html 2 & F]
HT&Z %7,

Z®DRF a2 XY MiE reStructuredText TH 4., the Sphinx documentation tool THKEINFE Lz, ZD K
F a2 X ¥ Mffibi7z reStructuredText @ Y — A1E Python @Y —REMICEEFNF T,

1.19 70932272 L 1 ehBVWDTIH. Python DFa— k) T7IIIEHD FTH?

WRZBEDRIZILDF 2 — M) TAREREND D £3, BEHED FF 2 X ¥ MZIX tutorial-index 2 EDBH H £5,

Python 7027 AHILDED 2D DEHRDF 2 — b U 7LDV R MM the Beginner’s Guide 2SR L TL7Z&E W,

1.1.10 Python Q7D a—RTIN—TFTRX=U TV MIHBOETH?

Za2—RXZN—"7 comp.lang.python X —VY 7YX} pythonlist BN FT, Za—RATL—TEX—
VY Z VA MIEWZERESNTOT, =2 —AZWHTIUIA—Y Y7V R MBS 5 BEEDH D ¥ A
comp.lang.python Z—HWHEDRAT 4 7 %% 5EWNZ7 7 4 v 7T, USENET #& X% < DBFE.
DAY 2a—LRIEZ 2 ZEDBTEET,

LWy 7 27V =2 4RV FOEHNE comp.lang.python.announce TROY 5N 3, ZHUuE—HIZ
5 RKRRAT 4 VIRBEEZIZENI 74 v 7OFEEA—1Y 7Y R MNTT, the python-announce mailing list
A HATRET S,

ZOMDA =Y YTV R IR 2 —RATN—FIZOWTOFH L WIEHIE https://www.python.org/community/
lists/ IZHH £,
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https://www.python.org/downloads/
https://github.python.org/cpython
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
http://sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://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,
Python 1ICBH3 2 —BMH DL HIT L THEH L, 1991 FEZEINLTVE T,

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),

1.1. —RIER 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://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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http://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/
http://www.list.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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1.2.6 Python Z#OE O S TICAVWTWEEETIN?

=4

RIZWCTOT T IV THERICE o TN DIE, Pascal, C. C++ OHF 7ty b, Java ¥, TR
FEUT D EFETT, EfEIce > Tid, F—DFiEL LT Python Z#RDPHITIDOTL & 9, Python 1Zid3kE
IR T B LB RERIFES A TS UNDHDET, 2L T—FEHERI LI YIDET0 531070
2 — 2T Python 22X Z & T, AFIEMEO O T —2BOFRE LY, EER T T IV 7 RAF MES
TBHIENTEDZDTT, Python 26, AEEIN—TRFHEREDEAMEZ T QWKWDY AhonE T, &
DFBETVERD I-—FERDA T2 7 V25 IATESTLE D,

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<)
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HIDR— % 5D E)

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 DRWIDE $ % b ¥3, IDLE & Python T Tkinter 2> TE»rN/27 R T Ty F 7+ —4
IDE T7%, PythonWin (& Windows #H® IDE T%, Emacs IZ1&, 2—HFIZe o THEERI LIZ, RS LWV
Python E— F2HH FET, TNHTRTOTu T I IV IRENDS, VR IANA T4 M, =M VTV
M A=F 4 YITHDA VY ERFTIT A TAYRTVEANDT 72 ADPMEZ E T, the Python wiki & Python #i
EREO—HEE2ZRL TS W,

Python OB IZBIT ZFIHITOWTOHERD L7120 S, the edu-sig mailing list IZZMT 2 & XWTL & I,

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 _ﬂﬁﬂgtﬁgﬁ:ﬁ

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 IZFIIHE LT\ 2 E TR D IDLE (3% D Python ORCATERED —&F (Ei#iZ Tools/scripts/idle
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
X ‘pywind2 ¢ FuP 2 FO—E8. HBWIZ ‘ActivePython ¢ F4 A MYV a2—> 3 >O—Fr LTHHA
HET T,

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

e Komodo IDE

11


http://eric-ide.python-projects.org/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
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e PyCharm

2.1.2 NTOREBPEHMBERICRILDYV—ILIEHDETH?

1w,
‘Pylint ‘__ & ‘Pyflakes ‘__ &, NTZTOBRIAFK IR OBEANR T = v 7 2TV E T,

Mypy, Pyre, Pytype 7 ¥ OEHEIF = v —I%, Python V—RA2a2—NZH 2 v v 2F 2 v IV TEET,

2.1.3 £5L7%k5 Python RZV T+ 5R22 F7AOYNA1FIZENETH?

I—FRZX Y >a— RKTE, Python T4 APV a—2a VB VAP NAEBTREFTTELLIRRARYET
0y 7nss AT TOWRES, Python 2 C 2— RIZay AL TERLTHHBOELA, 7075 2I2HL
TRHEREY 2 —NVZEKF, ZOEY 2—/L% Python N4 FVICHML T—2DFEITAIREZ 7 A MITE LD B
ZL DY =LA DHY ET,

One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts
Python byte code to C arrays; with a C compiler you can embed all your modules into a new program,

which is then linked with the standard Python modules.

IR HRTDY =20 (W5 DFAD) import X HIRANCZAF v > L, import ERLEY 2 — L Z2EED
Python N2t (MARAAES 2 —NDH5) V—AT 4L 27 PU»LELET, ZL T Python TEHIrNLE
Va—NDNA ba—F%k Ca—F (marshal €Y 2—LTa— R+ 7Yz 7 MIEHTE ZES]) 1AL, %
BIZZzD 727 ANTHEODNTOVAMAIAARES 2 — AL ETIPEETNTHIRRLRXAL RORET 7 4 VELEK
LET, ZLTEREINZ C a—F2ar 84T Python £ Y X7V DK Y7L, JEDAZ Y T b
ERKEU &5 CEES 2 BOEMIRANA F U ZTERL 7,

ROy r—=2iFayy =% GUL OEIT7 7 4 MERICELD $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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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 ?

HrHrEVTWZa— R, EBROKREKD L Z0IRAXEMZ 2 WS EE% L5 UnboundLocalError
PHIDIEIEI 2D LAZTHA,

ZDha—F:

>>> x = 10

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

>>> bar()

10

BEIZFETH, ZDa—F:

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

x += 1

1% UnboundLocalError 1272 ) £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

CHE. HERI—-TOPRTEHIRAZITI L &, ZOEREZDRAa =1L Tr =AM, HDA
a—FHZFACAHIOER R TH S5 TT, foo DERBDOND x IH LWEEZRAL TWEDT, a ¥4 71k
IhEa—INVERTHZ2 TR L ET, ZOME, LD print (x) BHHL I TVRVE — I A EE R FR
LES e LTRRIIT IR D ET,

LFoflTid, 28— NALTHELEETEZ2ILTHDRI—-T T 7EATEEZT:

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

(RDR=I12Hi L)
i 13

22. 37

il
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(FIDR=I 5 DfEE)

print(x)
. x += 1
>>> foobar ()
10

COWRRES I (RAMCEBTWE 7 72 4 Y AR Y ZAEROF L 1358 > T) Hiriz3EREftho 2 a—
TOLEBDEZZEZ LS ELTVWIDRE, tWH I ZHIHE 2 DITHETT:

>>> print(x)
11

FtgDOZ e %, 2 A FEN/=A3— 7T nonlocal TREZMES 2 THTEFT:

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

2.2.2 Python OO—AIL &7 O—NILEBDIL—ILIZATIH ?

Python Tk, BIFINTSIRI N2 2T OERBIREEINC 7 a— e ) £, BBORED L Z 0 THEIERK
WRAZNZ S, ZREIRINICZ 0 — NV TH B EEHESNBRWVIRD, B—ALTH 2 LARINET,

BHIEHE 3o EBLTLEID, DLEBXZEMETEET, —A TR RAINZEEIC global #E RT3 Z
T BRLURWEIWERZBIT 3, AT, 70— UL B ROEIC global 2IERINTLES L., global
ZESTIEDPDICR>TLEVETS, BV M VEERA VR- P ENLEY 2 - VONEESRT 2720127
0 VVEERZ LRTFNUIRSRVDOTT, ZOEMXIEIEHEZRNET 2700 global HEEDMEMX LD B
HARTT,
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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
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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 £ 75V EY a2 —)L - ffi] sys. os. getopt. re

2. Y —FX=F7 4 DF747F5YEY2—)L (Python D site-packages 74 L 27 bV ICH 2D D) -
mx.DateTime, ZODB, PIL.Image, 7&¥

3. HEi CHRELEEY 2 —

16 £2EF 705327 FAQ
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BRSBOMEEZE TS0, A VR— PF2BEBL 7 7R B TR0 EREdH D 3, Gordon
McMillan 1 X#UX:

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

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

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

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

22,6 BEATOT I FETT 72 MEDPEBEINZDTIH?

ZOEDNTWREILHLE TR T I ICMATEE T, ZOBEZEZTATLEE W

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

return mydict

HDHTZ 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

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

def foo(mydict={}):

Rbhiz:

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

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

ZOWHEMNMENR Z b H D T, 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 =
WHEBICETEO Z 2 T, K5 IBEBEEZ TS Z e Ok 2 E5 BB ERL 3, HlZIE UTFTDL>S
REMERPDH -z 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 )

N
N
L
~
il
B
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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—H—FRIIADA VAR YA x T, dir(x) 3A VARV RABHE FD I IATERINEA Y v FRRE
HrEEOLATOTILT 7Ry MEY R ME2RLET,

N
N
L
~
il
B
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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>

BEHL, ZOZSRBLHBEDIDET, 2OV 7RI ODLRNTE SN T, 4RI B 2L THEHIE
TH, FRNTHIZI5R A DA VAR RAL LTHREZINZDTY, LAL, WAHOELRIHFECMHEICHBIATHY
2P E. ZDAL VAR ADEFID a b b HIRDBZZEIETERVDTT,

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 DIV TW, lambda OHIZ lambda 284 A b N TWE §, Ulf Bartelt Ik 2 D 325D
% BT 2w

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+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,

i % jiE JOEORHCIFEBIIKIZEALHVERA, ] PIERS, L XAMFVET, ZOHEELINTODY
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 How do | get int literal attribute instead of SyntaxError?

Trying to lookup an int literal attribute in the normal manner gives a syntax error because the period is

seen as a decimal point:

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

SyntaxError: invalid decimal literal

The solution is to separate the literal from the period with either a space or parentheses.

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

<class 'int'>

2.3. BeXF3y) 27
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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 WS 8% 144 20 CFFNTEH L Fe v b, #ARABIDa Y A+ F 7 & str() Z2ffioTK
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"
Il\r\nll
"\r\n")

>>> 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 LML AT E LIzwie s, C D sscanf() KW DERRBEOGBERTIT L, ZoLHIZFEmWTWY
i‘j—o
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2.3.10 'UnicodeDecodeError’ % 'UnicodeEncodeError’ |3ES WS EKRTIH ?

unicode-howto ZZR L TR W,

2.4 4B
241 JOJSLDETEXI, E5LISESBDEITH?

ZAE, —BRANCHE L WEET T, 3. BIEDHICEI TBWTARLWI 2 2 ZIXEIFF 3
o HEREDMEMIX Python EHEIC X o TEDD 3, 2D FAQ Tl& CPython WERZHYTET,

o RABMENIARL—T 4 VI RAT AL TEDLD ZF T, K, I/O R ALF ALy FIZE L TIEHE
%‘/C\‘ ‘3—0

o WIZ, I—FORBILEZWHDZ BIIC TR 5 LDKRy FARY bEEDIFZRNETT (profile £V a—
NEZRLTLIZEWV),

o RUFR—FVRAZ VT 2EL LT, XEREFTOPWREZERIEDELEET (tineit €Y 2 — L2 ZH
LTLEEW),

o VERENTRE(LICENZY Ly Y a YORIBEMRAETRNIC, (2=v TR MR ZOMOEIET) a—
RNV O EITRZ 2l #ERL 3,

L13E-TH, Python 2— F2@# L s 2 EI3 K ESAHD £F, I T, MERERDL VI EDE
CETORVEDD 2L, —RNZHHEZRLET:

o I— FRIZHIDWERELOETEZIZSE IS5 F2LD ., 7TV Xazmdil ((3@m#e 713y
RLICER) T2I1E50, RELA2ELerndHD %7,

o JEY)R T — ZRHE R - T 72E W, bltin-types % collections ZFHNTL 72X W,

o D ETEDDHEABRRIEHES A 75 VICHERE, B THEHALZRHARIDBZELDIES B,
FEXNC L WEERAERAD) BZHLHEWTT,, ZUPHAAAERD 2FOIRED L 512 C TE I N
SDRHRBEHTT, e ZIE V= 152123 47 list.sort () #lAAAX Y v Fd sorted() B
BaffioTZEW (k. PREEICEERENX, sortinghowto ZZHL TLZE W),

o MIH(LIX, EEIDICLABT, A VR TVXRDIEEEHERLT IR T, ZO@EA D XM, REINBIE
XEOBIDERIRZE, 707 A0EBL RoTLEVET, BELMRI. RISl VR XY v R
DHTHEIAZ D (ZHIHACL XHEL LET) B SARETT,

pure Python ICTERRFUGEL RS, FICHEL2HOY -5 D T35, HlXIX. Cython &, Python
d—FOOTMCERLIRE CHERICOAVNIILL, BBOTSY T A —LTHERXET, Cython ld. IV
NI (CEBDORT/T—23>y) ZFAL. - FOBREKBISES LEY, C FOJFI2J7ICBEDD
3%5. BT ref-‘write a C extension module <extending-index> Z ¥ b TEZFE T,

2.4. %8 31
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BE:

RT =< VR tips ¢ Do TWVWB wiki DR—T,

242 ZLOXFINERET ZDICKROMERNLFEIATITH?
str BLU bytes A7V 22 MEIA 32 —XTABOT, ZLOXFHIOHBEMHAZLIH LA TV =2 b
EMERL, RFEPBOTT, RIS, 2EOETHHO X MIXTFHIORE O “RICHHIL £55

ZD str A7V 27 PRI 20EBTITDDA T4 A LE, TRNTEY R MCREL T2 SRER
str.join() ZMFEHFZ LTI

chunks = []

for s in my_strings:
chunks . append(s)

result = ''.join(chunks)

(fthopF & W7 4 7 4 F 213, i0.Stringl0 25 Z & TY)

Z<{Dbytes A7V 7 FRBRETLDIIBTTHOA 7 4 4 Lld. bytearray 73 =7 A VL — R
B (+= HET) TIRT S 2T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =Y (RFIL/URR)
251 27, URAMHEDEBIIEDLSICTEIDTIH?

My 252X tuple(seq) FTRTOI—F ¥R (EBIIE. $RTDA 75 70) 2RACEHE, FUIEFO
RTVICEBLE T,

il ZiE, tuple([1, 2, 31) & (1, 2, 3) 5%, tuple('abc') & ("a', 'b', 'c") 25X T, 518»
RTINS, a—2ELTICE DA T2 VZDHDERTDT, H54F 7727 MBI R TN -T
WA DHEEIFRFTRVDR S, tuple() RFEROBFEETT,

Bay 277X list(seq) BITRTOI—F Y RABHEZWVEA T 77NV EFRLER, RUIEFDOY R MIEHL
F3, IR, list((1, 2, 3)) W&k [1, 2, 3] #5 %, list('abc') & ['a', 'b', '¢'] 252 %75, 5l
BBV RN 25, seql:] tkRICav—%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,

25. O—H YA (RFIL/URE) 33
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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,

The array module also provides methods for creating arrays of fixed types with compact representations, but
they are slower to index than lists. Also note that NumPy and other third party packages define array-like

structures with various characteristics as well.

Lisp AROERE Y A M 2RI, XTIV EFoTarv Ak TIal— b TEET

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

S2—RITNBRBEDRHZRE. ZTNVTIFRVAMZHFVEL & S.lisp D car IZH 75D DA 1isp_list [0]
T, odr I8H722HDH lisp_list[1] TT. AYWHELLHEETE 2 2 ZLAMNIZ AT LRV T L ZXW,
20TV, AU Python U X F2S X h IEFITENTT RS,

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 AT T — LB R L0 2R Z AT 2 2 TEE T, ‘NumPy ‘_ 2R K<L TVET,

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
BoIR. RINVOERPMAZIETHIEZLNLVRHTT,

ZDXIRBHEDIL, BERAIIZW2WRD LS R BLTWET

>>> 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']

REZNHRE Z0EFHNZDIIE, KD 2 fiEH>TWEREDRH D T, (a) A7V =2 M __iadd__ FF
BEX Y v RPEREINTVD @m\#%ﬁk+—#%ﬁéh%t%k%h#ﬁ0méh Z D3R D EAMRASL TR
bhgEd; (b) VA MTIE, __iadd__ IX extend OMUYH L EFHHT, VA MERLET, ZAREHT, VX
FTlE += 1 list.extend @ "HEFE” 722 B 272D TL 7=

>>> 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__ EAEHIL. U R MIFEIR (extend) M FEFT D, result 2% a_tuple[0] DBLICFELTWE AT 27
FERIUA TS 27 F2ELTOVRE LTS, XTNVIEAELRDT, ZORBEORAIEIREDZI - D X7,

2.5.10 EM#EY — DB LIVDTIH, Python TS aDIILYVEHBIETETEITH?

Perl @2 2 =7 4 ® Randal Schwartz DfEL ENZ DT 7 =v 73, VA FDERY, ZNFNOERELZOD
Y — M) WX 2 X MY v 712k >TY = LET, Python Tld, list.sort() XY v FIZ key 518
o T

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

25.11 URbFZRDIVXFDEICE>TY—FFTBICIFRESLETH?

ZODATL—REREDDE TR INDATL—RIZLTHS, DEREEZEATLEI N,

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

>>> 1list2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result

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

25. O—H YA (RFIL/URE) 37




Python Frequently Asked Questions, 1J1J—2X 3.9.21

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 =
I xDBHoT, ZORXY Y FOIBE—DODIRAZFENELEZTVELEL &I, LW I RAZERL, &
RIZVRY y REFEHLIEEL, HOTRXRTORXY v FE x OMIGT 52X Yy RICERETIH LW IR %
fELE 3,

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)

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

reference for more information about controlling attribute access.

BB, ~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, EDISRAZA—N—FA FLEREISZAHS
UYHTICIRES LEITH?

HAIABD super () B Z o T ZE W

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

3.0 LHiON—=Y a Y CHAX AN 5 A% fioTWWB725: class Derived(Base): ... DKIRT T AER
T. Base.meth(self, arguments...) & 34U, Base (¥721% Base DEJES T ) TER SN/ meth() X
Yy REMHUOHEE S, Z 2T, Base.meth IZHMEINTVRWVAY v RIRDT, self 5I18EZETHEDNDD
S

2.6.7 EEIVSADAFZEZARTVWI—FZEICIRES LEFTH?

BIES 5 2% 2417 A (alias) WRALTEVWT2S, ZOIA N 7RAEZHETI220V00b LOLERA, £5
FTHUIZA VT RRAT BEEZEZ BT THEAE T, BRAIC. COFEIFHT IEES 7 R 2HINGES
e & FIZEREZZY Y A& o GRUTWE EREICHER T, fi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 #NLISRAT—APHRNBISIIAAY Y FZEBICIZES LETH?

(CH++ % Java DEIKT) #HR T — X bFIVR X Y v Fd Python THR—-FERTVET,

FHR T — 2 2 E2120E, BAIC 2 2 ABHERZERL TRV, ZOBHEICH LWEZRAT 212, AT
27 A% WIRT 2B H D 5

class C:

count = 0 # number of times C.__init__ called

def __init__(self):

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count
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cZFDBHDR c.__class__ 2B CIRRVESIARERFER LD IR oTH=—N=F 4 FEHRWVIED,
c.count ¥ isinstance(c, C) THATRTD c IZHF 3 C.count #SWL F7,

FE: CDOXY v FNTIE, self.count = 42 D X 5 ZRAIX self HEDEFEHIZ "count” ¥ WS ARTOH L
STEMRBRWA VARV ARED ET, 77 ADENRT —XROEFFIIEZ. XV Y RNTHE20E0I20hb5
T, VOB IRABIRELRINUIR D FEA:

C.count = 314

FRIUX Y » ROMEZ K9

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

# No 'self' parameter!

LoL, BFIX Yy ROWIREE 2 S o L HEL AR, BICEY 2L LLBRES 22 TF

def getcount():

return C.count

BV 2BV —DODI TRARERT DX (HE2WET J Az BB I E S X 512) a— FHH
JRENTWERE, THTRERAD TeMEHBTEXT,

2.6.9 Python TOAYRA RS04 (RAY Y R) EF—N—O—RF3IEES5LESLLT
THh?

ZOBRDBEZIZTRTORXY v FIZOWTEZRSZETTH, ZOEBEBZZW WL TORED kD & T
=%,

CH++ Tl TOEIICETFT

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

Python TiZ, —2DaAYAMF7 7 XTT 74V D5 ZEM - TITRTDHEIIMNIET 5 & 5 1FD»RIFIIR
DERA, BRI

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

if i is None:

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

print ("No arguments")
else:

print ("Argument is", i)

CNTRBICHEME ZE X TEAN, EHLE 7TV TT,

EXNZEZ o551 800 2 s EHTE. flz

def __init__(self, *args):

TARERILERDABTRTDOXY v RERTHZET,

2.6.10 __spam ZfEHE S5 £ L7=5 _SomeClassName__spam H'5IT5—HTF L7

WHIZT VR —2a 7 WD WEEBEIE. 7 5ADT 54 R— BB E, 7~ 7 2w Hflirom
BOWVWWHTETERLE T, __spam O L5 RN (FLHHICZoM L, RBZHBLH->TH—D2D7 Yy X —Ra7

B d) DFTRTOHANFIE. classname MDD 7 VX —RA A7 2 FTNTHIFRLZZBED 7 5 24 L5 1UE.
_classname__spam D & 5 K XF L TEBZIOLNET,

T FTAR—PTHD I EFRAETE2DDTIEDLD VA, INTHHHDL—¥D ”_classname  spam”
BHECEZE 7 7 ATEET L, PI7AR=PMREHEIA TS =27 D __dict__ »HHRZAFET, £<{ D Python
TRIIREOEDETTAR- N REBHEEBI Y EZ TR A,

2.6.11 V3 RIC __del__ AVYFZERZLTVWBDTIN, 77>V bZHIRRLIEE
ICIFIENEE Ao

WL OhDRRENED D D 5

del I LD __del__ O ZFFUHT R A - ZHEEMICA TP =227 FOSBAHIY Y M ERS T
HDT, AUV IERICKRoTE ZIZ __del__ () PIFOHINET,

T—EZREEPEIRY V7 (FOZNZNDPOZREFD, BlOZHEZOUNFOV R M 2Rov ) —RY) 28T
BE. ZOSBA VY MIRLT O K3 RD EHA, Rk, Python 32D L5234 7L ERET 27 12) X
LEFEITLETH, T —RBEANDSRELLA B o ThLIDHIR=—IaL I IPETINE ET TV SR
B2 200 LORWDT, __del__ () XV v FIEITEHERTHTERVWE AL IV THRUHENAE 2D LILE
A, TRIIMEZHHEL LS T2 ZICMETT, IHIREVWZI LR, ATV 7D __del__ () XY v R
MWEITSNBNEFIIMEE TS, ge.collect ) REEIL TIEEBRGIT 2 e TEETH, A7V =27 b2RL
THIN ARV E S BARYITHFNRGES D ET .

BESHEaAL 723D 2 2I13WVAE, 7T 22 M2 close() XY v FRIFRIIICER L., kb o726 0DT
HIEUHEZ X5 TE2DIENVNWI LTS, close() XAV FEFS52, 747927 v 2SHLTWEENE
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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 —HRANS, F—MEBRAEE NS IRMUIE3 2HD T

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

guaranteed that new is old.

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

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

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

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

Z < ORI TIX, F—H7 X MIBEHTHRL, ST X N 2BEDOLET, Filc, Y7L b ThHhi 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 ¢

False

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) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like plain

English in code and avoids confusion with other objects that may have boolean values that evaluate to false.

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

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

_sentinel = object()

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

return default

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

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

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

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

return False

2.6.15 How can a subclass control what data is stored in an immutable instance?

When subclassing an immutable type, override the __new__() method instead of the __init__() method.

The latter only runs after an instance is created, which is too late to alter data in an immutable instance.

All of these immutable classes have a different signature than their parent class:

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.lower() .replace(' ', '-')

s
s = '"'.join([c for ¢ in s if c.isalnum() or c == '-'])

return super().__new__(cls, s)

The classes can be used like this:

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

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

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

2.7 ®2a-)

2.7.1 .pyc 771N ZEBICIZES LETH?

BV 2 APIDTA Y R=bENz2E (B LI BEDa VI NEINZT 7 A APMESLDTRS, V=R
T7ANPEBRINLLE), AV fLENZIA—RFBAoTW5B .pyc 77 ALH, .py 77 AVDHBT 4
L2 VDY 7T 4L 2 Y __pycache__ WHERENE T, .pyc 77 A4LDT7 7 4 V%L, .py 7 74 LDH
HITHRED. .pyc THDD., PRSI ZD 7 7 4 V%EE> 72 python N4 F VITRTE L 72X TN D 5
(%M@PEP3M7%%ﬁLT<témO)

.pyc PESHBRVEBED 1 Dk, V—RX77A4A0H%57T 4127 MU OHROMBE, D% D __pycache__ %7
F4 L7 PUMERZWEETY, ZhiE. FlRE Y2 —AN—TTFRA+2ToTWVWB3 2D XS5k, HRE
DA—F e FITEDL—FDRIRIGET. BZHEET,

PYTHONDONTWRITEBYTECODE RIRZ AL v P EINHWVWR D, TP 2—1% A4 K— 1 LTWT, Python IZ
__pycache__ ¥ 774 L2}V ’a?ﬁfb ZIWZAYRANENTZEY 2 = ADBU BEE)] (MR, 714 A7 D%
EAR—R, RE) DD 2H5EIF. pyc 7 7 A MTEHBIFNAES N E T,

& EiD R 27V 7 M % Python TEITT2DIEA Y R— b iZARINT, .pyc IMERENER A, FIZIX, & &
fEDEY 2=/ foo.py BHIDEY 2 —b xyz.py 4 YK=L TWVWBHA, (¥=a<w¥ Fe LT python
foo.py LFIHBIAAT) foo ZEITT D L. xyz 134 VY R—bZNBZDT xyz @ .pyc [ FMELE N E T, foo.py
134 Y R= P ENZDOITTIERVDT foo D .pyc IXMELNFERHA,

foo @ .pyc 77 ANVENER TS - 2% D, A Y R=FPENRTOVRVET 2—1D .pyc 77 A NVE/ERT 5 --
DELDH B5E. py_compile EY 2 —/)L'¥ compileall EY 2 — L2 X IXA[ETT,
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py_compile EY 2 — VEFHTEEDEY 2 — L E2aV AL TEET, PHHD—DF, ZOEI2—1D
compile() B2 A > X577 4 JICETTH 2L TT:

>>> import py_compile

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

ZDEIIETTBL, foo.py ERIUEFTID __pycache__ %774 L2 FUIZ .pyc BEEHINET (HBh
77 ANDNEBIE, 7> a V58 cfile TEHEEX T2 TEET),

compileall EY a2 — L Z2HIIXHEIINI—OREHDT 4 L7 P VDITRTDZ 7 ALV ILTEET,
Yz FarF 5 compileall.py ZEEIL T, a ¥ ANV LEWT 7 AL EEZLT 4 L7 MU DRRELR
ELTLZEW:

python -m compileall .

272 REDED 2 —IILAZHBICIZES LETH?

EV 2 —VEHTID o TERSINZZ 2 — VAR name ZHMRIZZILTCHHEDOLHEZRETEET, 20O
fd2 '__main__' THILE, 20T I L3RIV TP LTEITIATVET, AV HR—-rShdIri
Lo THELNAEZKEDED 2 —EaAv Y FIA VA VR =T 2 —ARHET A MMM LTVWT, __name__ %
Frzy L TrbEDa—FREFEETLET:

def main():

print ('Running test...')

if __name__ __main__

main()

273 HEICAVHR—PFLBSIES 2a—ILEEBICIZFES LT=BVWWTTH?

UTDEY a—A2dolze LEL & D

foo.py:

from bar import bar_var

foo_var =1

bar.py:

from foo import foo_var

bar_var = 2
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MEA 2 7Y XU TR ZEITT ST
o main 2% foo 24 Y R—1+F3
o foo DZED 7T — IUDERE NS
o foo AV RANEINFETRIMED D
o foo 73 bar 24 Y AR—+T 5
o bar DZED 7T —NLUPBERE N DB
o bar 232 VA4 L ENFEITELMD B
o bar 73 foo 24 ¥ R—1+F 53 (TTIK foo LVIHRDEY 2 —LHH 2% DT no-op £723)
e bar.foo_var = foo.foo var

Z DRBOERREIKM U £, Python 2% foo ZMMLED > TWAR LT, foo DB — NV VRLVDOEE
ZERETIT DN,

import foo Z{fi- T, 7 @— L2 —FD foo.foo_var K77 AL LS Lzt ZiZH, THERL I LR
x5,

ORI (D5 L D) ZoDMUEND ) £,

Guido van Rossum 3 from <module> import ... ZZ&LfHEDLRWVT, IRNTOI— FZEBOHFICANS Z
EEREDTVET, Zu—rVEHE 7 5 2AEROUINLIEERE e 4 VEBDATITONERETT, Th
TA VR=FENTZITRTDEY 2 —/UE <module>.<name> & LTHRENZ Z Ik D T,

Jim Roskind 32N ZNDEY 2 — MK L TUTOIEICED 2 Z L 2IBELTVWET
o TIVAR—F (A VR-PINLREES IREHREL Liznwra— L, B, 77 R)
« import X
o« 7T 47HaA—F (4 Y R- P INMET o T I 2 7 m— L2 &),

Van Rossum doesn’t like this approach much because the imports appear in a strange place, but it does

work.
Matthias Urlichs {32 —I1CHIRA VB — PR ELR WIS ICa— F2BRLAB T 2HRLTVE T,

NS DIRRFIIZNZNMLEIELZ B TEET,
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2.7.4 __import__('x.y.2') I& <module 'x’> ZIRLFTH. z Z2RF37DHICIFLESLF
ThH?

importlib |2 import_module() & W3 {EF|ZBIKDH 2D T, KbV ICZHLZEHAT LI e 2Mat LT
ISAAN

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

275 A VR—bPENED2—-ILZRELTHSBA VR—FLELED. BEEHRENFE
ho BETIH?

e —8Y% EOBEMA S, Python 13EY 2 —ADERANCA YR— P SNERICDBES 2=V T 7 L L&A
AABFET, ZILRVE, 7 EADEY 2 — )L TTETWT, TRENDRLCEARES 2 — %L VK—FLT
W3 K570 T LATIE, ZORAEY 2 — VOB & BB DIEIND 28Ik %5, EESINIE
Va—OBEGHAZEHIT 512E, 25 LTS W

import importlib
import modname

importlib.reload(modname)

TE: TOFHEIR 100% ZELFEAFEEA. DD

from modname import some_objects

DEIBRXEBEDEIY 2—NME A VER—FEINEF TV POHEOANA—Y g VRFWRITEST, ZOEY 2 —
MZT S REBREENTVWES, BETAIZIAL VARV RAIFLWIZ S REERFS LHI127 v 75—
ShEFtFA, TSI TUTROFELIREBOLARINZ 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" Z2HF T2 Z e THLITARD 7

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

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

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

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

if (x <= y)

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

AV FHET = 2o 2MRARE. KOPTEBITRAL X5

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,

3.9. AIARRENSSVEVDTIN? 55
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3.10 Python [Z switch ¥ case XD G L\DIXBRETIH ?

if... elif... elif... else DEDIRL THBEIKFAIL Z N TE LT, switch XD T 2B L
OWBHD FELED, BEHEETERED, HEVIFED XS ICTEINENOVWTOLEIR () BohTw
FH A, REDRNDOTELLEZME PEP 275 2B LT XV,

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

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

func = functions[value]
func ()

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

class MyVisitor:

def visit_a(self):

def dispatch(self, value):

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

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

311 OS HBEDAL Y REEICKSTICA VX TIVRTALYRZIZa
L—FrTB32CIETEHVDTIN?
B LRERIIC, A YA T RiE Python DRAX Y 7 7L —LZ2ih Ry —2D C DRRY 7 7L —

L% push LET, FRRIC, HHRDIFLAE I VX LIKRYE ZIZ Python IZa—ANw 7322 08HDET, Lo
T, SEE2BRAL Yy FEERIZC DALYy FHR— FHRRETT,

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

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

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

3.13 Python [ C X EDMODEED L SICHEMWEICANAIILTEETH?

Cython 1& A 7> a>D7 /57— a3 YT ED Python DEER% CHHENEELL £ 3, Nuitka i& Python %
C++ a— FAE#T 2 REE R Python 2284 5T, B2 Python 8882 KR— 13252 2HME LT
WET, Java N 284 73 512iE, VOC ZRET LT ZE W,

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
3.12. BESLARBEXESTILHTEHEVDTTH? 57
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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,

HEIZ. BBCREINL TV ZNZNDO X =G T %Ny ¥ 2 a— F%:func:hash BV b A YBIETEHE
THZIETHRELET, 2Oy 22— REF—R BRI DY —RIZXoTRELSZILLET, flzx
X, "Python” @ Ny ¥ 2l -539294296 TFH, Yy FHB—0E S 71T DX FF| "python” DNy > 2 fHIX
1142331976 T3, ZLTID Ny > aa— Fid, HIRFES N2 NEEY COMEZFR T 2701 lbh %
T BELTUEF =Dy ¥ 2 ENRTRE S L TIUL. —EOME - big O-FETIE O(1) - TF—%RR
TEZZ2IIRDET,

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,
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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,

3.21. At list.sort() I3V — TNV R P 2BESBVDTIH? 61
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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,
ZDMDOEFFETD "go” H2WIE "goto” MEDEY)ZHRIT 2T, FINATHL XS R 22 TIENTDH S
o BB SR TWE T, fFlZE:

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? 63
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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,]
(‘a', 'b', 'c',)
d = {

"A": [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

"fee",
|lfiel|

"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? 65
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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, )

H—RR—=F 4 Dy 7T —=2IZOWTIE, Python Package Index Z¥L 72D, Google ZDMd 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 71



Python Frequently Asked Questions, 1J1J—2X 3.9.21

4.3.3 1c<XTADT—H—RL v FICHEREZEIDIRBICIZES LETH?

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

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

B ro LBndD 5

import threading, queue, time

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

time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker /' % (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) ¥721% os.unlink(filename) 2> T 72XV, FF a2 XY M, os EV 2 - %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 DFRED T4+ L2 VD, FFELBRVWH DZ/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 HITIE. £ = open(filename, "rb+") ST 7 » A 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 7702 QE—FBICIZES LETH?

shutil €Y 2 —/LiZid copyfile) BRI H D £3, B, MacOS 9 TRV Y —R 74— 7 74 VX —1F
Hrar—LxEA,

443 NMFTIT—REZHRAEETTBICIFESLETH?
AL F ) F—RIEROFAE EITIZ, struct TV 2 —LE2FSOP—FTT, THTAALFVF—X (il
WIIE) 2 ECXFHNZ M - T, Python 77927 MIE#MTZ2Z LD TEET L., ZOHHTEET,

BlZE UFDa—FE7 7 A AH56 2 31 FOEE 2L 4 N4 FOBE 1 2y /20 TF4 7Y 74—
Xy P CiARAAET:

import struct

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

4.4. AhcHh 75
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T4 =<y FMHD > BFF—XEHEHICE Yy 2T 4 72 LET, 77440006, XF M 13— #
B7(2 N4 b)) BFARAA, XFE T 1E—2D long BE RERAAAE T,

FORAZ T — & (B, BESLEI NS OH S DORD 720 2 b)) X LT, array €Y a—1%
fiszedTEXT,

AR NAFVTF—REHAHFETHIE. (TZWH B L5 "rb" & open() WKHHELT) 77 A LZNLFV
E—RTHKBEBDHDET, ROYIC (F74L1ED) "r" 2o 7581F. 774 UWETF A ME— R TH.
N, f.read() X bytes A7 =7 P TIERL str A7V =7 FRRLE T,

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

os.read () (&, BN T 7 A VERT/NEIRER, 77 AVT 4 A7) T2 EFIEICHS, KL ~LOREET
¥, os.popen() &, HlAABZD open() BB L FLHD. HLALET 7 ANATTz2 M EERL &
Fo o T, os.popen() IZ& > TEREINZZRA T p 25 n NA P DETFHAIBIZIE, p.read(n) %{FH 54
ERHHET,

4.4.5 27T (RS232) K—MCTFoERTBICIEES LETH?

For Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial /
Unix Tl. Mitch Chapman 1 X % Usenet O#FFEE SR L TL Z&E W

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

4.4.6 sys.stdout (stdin, stderr) ZBEIC LS E LTHERBICEHAL SNBVDIEHBETTD ?

Python @ file object 1&, BKHED C 77 A VT 4 A7V TR LD, HBDOEAKEL 4 ¥ T,

FHAAAD open() BIEIC K > TEMINIZFZLAY D7 7 A VAT =2 FTIE, f.close() I Python 7 »
ANKATY 227 v Python OMELSIEFHAL SN TWE3DET3HEDT, ZOTKEHS C 7741 T 4 A
2V FEREHLBESICTFRLET, THE £ BIR—VLRoLLEICH, £ DFRAL I 7 X THHMITK Z
DET,

L» L. stdin, stdout. stderr & C TRHBIRIGDREZ 5N TVWE Z e h 5, Python TdRRICRANICbHNR
%9, sys.stdout.close() ZFEFITT 2 ¥, Python LNLDT7 7 A LATV 27 MZZHLEATVWEHDL
FTHEHBDOIONETN, C 774074 A7V TFRETEHALSNEHA,
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TIEHB CI7ANTLARZYVTEDIE, ZO=Z20NEHAL2I1C1E. TTARYICHELI2NERH B L
ZHENPDZNETT (FlZIE, HBIRES 2—1D /O ZIEELZETLEI D LNERA) RYITHER SR,
os.close() 2T X\

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

os.close(stderr.fileno())

Fd BoERe L Tehen0,1,2 ERZET,

4.5 XYy bD—=U /A2 —2y N TOTFZ2T
4.5.1 Python ® WWW YV —)LICIZfADHBD £IH ?
FATIVY T 7 LY AT =2 7LD internet ¥ netdata L WIHIEESR L TL ZE WV, Python 2%, #—n

HBARETIIAT VMY A FD web S AT LEEETLDIHEFLZLLDEIS 2—ADBHD £,

FHAMEERR 7 L — o7 — 27 OEIE Paul Boddie 12 & - T, https://wiki.python.org/moin/WebProgramming
TAYTFVRAEINTVWET,

Cameron Laird i&. http://phaseit.net/claird /comp.lang.python/web_ python T Python ® % = 7H iz
THERBRR—=VBE L TVE T,

4.5.2 CGl 7 +—LDO%E (METHOD=POST) ®#&M¥ 3IcIF>5 LEThH ?

74 —25% POST L7EROY 2 TR=IZHUG L72WT T, G T 32DDa—FEHBZTL L IH»?

HHFEF, ZHUF urllib.request ZFFIH 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 ¥ FEEBETT Y a— FE Nz POST #1ETIE. 72V XFF urllib.parse.urlencode()
o T XA ZFAUERS BV I L ICERELTLEX W, FlZiE, name=Guy Steele, Jr. 2FEET 51T

45. Ry b T—U )4V B—%y FFOTSIVY 77
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>>> import urllib.parse
>>> urllib.parse.urlencode({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele},2C+Jr."'

BE:
urllib-howto 2% < DHIRH D FF,
453 FOEZSa—IHD HTML OERDOBICIIBEEFTH ?

Web Programming 1IZDOWT D wiki DR— DOSFIILDY) Y I BRMT SR E T,

4.5.4 Python D7V T rHEAX—=ILZZEBICIZES LETH?

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

HUTRISRT DN, Iz fliof 2 & Bl nfZh oD X — LEERTT, ZOXY v Rl SMTP Y RF%2HE—+
FTERAMNRLEZTTHIEEIL T,

import sys, smtplib

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

line = sys.stdin.readline()

if not line:

break

msg += line

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

server.quit()

Unix [REDRD D OFRELE sendmail 25 Z ¥ TF, sendmail 7’027 F LDFFTIES AT LT X - T4
T3; 5 & ZlX /usr/lib/sendmail Z o7 b, 5% ¥ XL /usr/sbin/sendmail %X -7 D, sendmail D<=
ZaTAR=IBPHFIIRETL D, HU T Na—FEIDX5 2D %73

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen(" -t -i" % SENDMAIL, "w")

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

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

.write("Subject: test\n")

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

.write("some more text\n")

ho e Bl e B o B o

sts = p.close()
if sts != 0O:

print("Sendmail exit status", sts)

4.5.5 V7y b® connect() XYY RTTOYFIINGBLLTRICEESLEFTH?

FIT select EY 2 =AY 7 v FOIEFEMD I/0 25 Db g3,

TCP A7 my ¥ 7INR VKT E4DIT, Yy b2/ r7uy Uy 7E— FICRET 5 2 Lok
3, ZL T socket.connect() L7zt X2, BB TZ 20, =7 —&KE% .errno & LTELHINEZ
JEBE DS 50027 D £3, errno.EINPROGRESS 1%, #ERiMETHTH 20, LT TLTVRVLEWVWS Z
CERLET, B2 OS TRERLZEIREINZDT, dRIZOTAT LATHINRINEPEHEIDTELL
BERHD ET,

socket.connect_ex() XV v FEMIIXBFINEER L2 THEAE T, ZAUXHIZ errno DIEZIRITL & 9,
K=V Y7 D7=DITiE, B TE 7= socket.connect_ex() ZFFUNHT Z &3 TZFEF -- 0 £7/21X errno.EISCONN
BHEEREIN-Z e BZRLET - 2013, BIRT2Y 7y I EZELTEEZAAARELANS Z B TEXT,

AR: asyncio EYa— LI /7By F IOy bT7—Fa— FEEIMEDLDIZIL—LT—7D K
SBAEERMEL 3, ZOMOERE L LT, Twisted I3ZHRETEARY — R =T 4 DIFAL TF7VUTT,

4.6 F—HN—2

4.6.1 Python ICEXT—ER—ZANYT—=IADA 2 R—TT—RAREHODEITH?

=4

FEH#ED Python (2i&, DBM % GDBM 72X D, T4 AZR—ZADNY ¥ 2 DA YR —T 2 —AbFENTVET,
¥7-. sqlite3 Y 2 —lid, BERT 4 A7 R—ADERT -2 R-X 2L 5,

FE AL DOBRT — ZRX=ZAPYR—FEINTVET, #FHfllld DatabaseProgramming wiki page ZZH L T<
72E W,
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4.6.2 Python TKHEMNABA TS TV b ZRETBICIEESLEFTH?
pickle 74 75 VEY 2 — LT, T —BRNBFETINEZMBRTEET (L7740, YT b, U g

YRYDEKIRDBDERET S I LIFTEERAD), shelve 74 77 VEY 2 —1id pickle & (g)dbm % ff
W, fEED Python 4 7Y =2 b 2&Tkkila~ y Er 7 2EM L £7,

4.7 BFEH

4.7.1 Python TEBZERTBRICIZESLEFTH?

FEHEE Y 2 — )LD random DVELBUAERKEREEEEL TVWE T, FHWVIFIEHEMTS:

import random

random.random()

CAURXE [0, 1) ND 5 ¥ X Ak iFE/ NG EIR L £5,
TDEY 2= ZDME L DRHLL AR ERD H D £, Hil 23
« randrange(a, b) XXM [a, b) 7 b¥ME R Z T,
o uniform(a, b) XXM [a, b) 2 &IFBNEEE RS FE T,
o normalvariate(mean, sdev) (ZIEH (HVR) 5y > 7V 7 LET,
= Y RAREZER T 2EKELRBEBL DD 73, BRI
e choice(8) BH5A LNy —F U ANL T VX LRBREENE T,
o shuffle(L) ZVRFEA VT LR Yy IV LET, ThDE, FVXARMUBEZET,

Random 27 7 ADA Y ARV ARER LT, HHEOMTLEBERBEDOLB D 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,

81
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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 ? 83
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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

5.11. Python D5 C++4+ ATV Z—Tx—RXFBICIFESLFETH? 85
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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, http://www.boost.org/libs/python/doc/index.html) % {# 21X, ZHa%
C++ BHTEET, (b5, BPL 25T C++ TEINIIERY 5 2K TEET).

5.17. XYy ROWL DhE C T, ZOMIE Python TRESNATI T IS5 3% (WERE Y T) 1E387
CIRTEETH?
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SIX

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,

Unless you use some sort of integrated development environment, you will end up typing Windows commands
into what is referred to as a "Command prompt window”. Usually you can create such a window from your
search bar by searching for cmd. You should be able to recognize when you have started such a window

because you will see a Windows ”"command prompt”, which usually looks like this:

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
F5% Ca—FHATEET (1), DLL 2fF _64%<TH A Voo bfliichd £3,

. 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,

FIE 1: 3 >o%4 12X o T struct FILE 12X 3 2 @088 5729, FILE * 5|8zl 5 0Wbw 2 " e
KUE” BIEE, Z2a N SRIETEE EFVA, HEOHAIS, ZhSHTE (K /KEEBICKZ->TWY
9,

iR 2: SWIG & void BIBIAND Z v SZ2AWT 5 & ZIL PO a— F2ERL %5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

. Py_none ¥ pythonNN.dll A® Py NoneStruct &\ 5 #Hk 7 — XMEICEMST 52~/ 0T
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T Ty ZOa—RiIa >y 4 SEIETIEIERMLET, ZOa—FE2RDIIICEESEZ T EE W

return Py_BuildValue("");

ZhT, SWIG ZF72MEFHIcfx 2w (FAlk SWIG OE2RILETT) FATH. SWIG O Ytypemap 2
RV FREMoTHEMNCEETEZ X512 FT,

6. Python ¥ =V 227V 7 b %ff-> T Windows app W25 Python 4 ¥ X FV XY 4 ¥ RO RERT 2D
BOWHETEDID EHA, FDEIIREREINDEZ T 4 Y F Y app DV 4 Y FUT R T4 2IEEZRDD
FHA, LA " AATA TR AVYRTVEY 4 v FU%k (wxPythonWindow 2ffio7zh LT) fE5N
ETT, TDV 4 ¥ KY% Python 4 Y& 7V RZOK% S DEIFMEHE TS, Python @ i/o ZinAEEEY
R=+F25 YAR FI7Vx27PIBVYXALIZFTEZDT, read() & write() XY v FZ2&L (5
REY 2 — NV TEREINT) Python 77V 27 P X2 HUITVVD T,

6.7 T7+12H Python V—XIRTZBFICBALLBWVWKSICTBICIEES
LEgh?

2D FAQ TR 7%E> Z e 2B EH A, Python XA LH 4 ¥ PEP 8 Tld, EfixfNs Python 22—
FIZIEAR=R 4 %5 Z e Z#HREL TV ET, Z4UX Emacs @ python-mode D7 7 + /L b THHE LTI,

WHRDIT 4 RTH, BT AR—ZAZREELDIEIRLBZNVWTT, MSVC $ 2L FLCZHTHD, AR—R%
S K5I T 2FEMNERICTEE T, Tools Options Tabs ZiEIRL. 77 ANVRALTD” FT7 511" D7
RN 2 " AT ME 124 BREL T, " AR—ZAEBFHATE” DI FRXVEEIRLTLZE N,

Python i3, d LA 7L AR—=ZAMPEELTWVWS Z & THREDOZEAIZHEEN D 557, IndentationError %7
¥ TabError ZiXH L 3, tabnanny €2 —A%2FEITTHIL T, T4L 27 PU—=YV—%NYyFE—-FT
Frv I TBIENTEET,

6.8 JOVI T3 H<KIFRERBTBICIFESLETH?

msvert EY 2 — B2 fio T EE WV, ZHUIERED Windows BHIEEEY 2 — LT3, THEF—HR— KT
72TV B ZTANZ B kohit () &, KEETE e —XFEE2185 getch() ZERLET,
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7.1 —fig7% GUI DOERT

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

Standard builds of Python include an object-oriented interface to the Tcl/Tk widget set, called tkinter. This
is probably the easiest to install (since it comes included with most binary distributions of Python) and
use. For more info about Tk, including pointers to the source, see the Tcl/Tk home page. Tcl/Tk is fully
portable to the macOS, Windows, and Unix platforms.

PR TEZT79 b 74— LI Lo TREMOBERED DD ET, 770 b 74 —2HE BIKN 779 M7 4 —4
45 o GULI 7L —247—27®DVY X + % python wiki TBRTZ %7,

7.3 Tkinter O&ERY

7.3.1 Tkinter 77V 5r—2 3>z FkiEd3ICI3ES5LEIH?

Freeze ZA&Z Y ¥7may 7V r—>aryz24l33Y —1LT3, Tkinter 7 V75— a vy 2HiET 2L &,
FAUE Tel & Tk A TV EBRBELITIZ2DT, BEORX Y R70 23z 84,

—ODRREKIX, 7TV —ya il Tad & Tk 94 75 U ERML. BREEZ$ TCL_LIBRARY ¥ TK_LIBRARY
TI7YRADIHEET A Z LT,

HIZAR Y RT7RYRT7 TV r—=2a i§ 3720203, 5475V %KT Td A2V F+vd7 SV r—vay
WKHESINTWARTUIRD $'A, ZhEHKR—FFT5Y—1D—DiZ SAM (stand-alone modules) T, Tix
T4 A MY 2= a3y (hitp://tix.sourceforge.net /) O—HFHTI,

SAM ZH#TT 5 X512 Tix ZE L K LT, Python @ Modules/tkappinit.c WHRD Tclsam_init() A
DY a =% FAT L., libtclsam & libtksam 12V ¥ 27 LTLEEW (Tix 94 77V EBFATHRVWTT ),

95


https://www.python.org/downloads/
https://www.tcl.tk
https://wiki.python.org/moin/GuiProgramming#Cross-Platform_Frameworks
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 Many Unix-compatible operating systems, such as macOS and some Linux distributions, have Python

installed by default; it’s included in the base installation.
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https://wiki.python.org/moin/BeginnersGuide

Python Frequently Asked Questions, 1J1J—2X 3.9.21

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

>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
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

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L 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 = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(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
MH® ABC Z{ELTE %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,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—FalE: BBOTOH L ORI BOBNIEAFADWd D (B name=) . *x ZHil) =&
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

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

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

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

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R518 . FAQ O R3|HERFIBDEWVIIFTTH? . PEP 362 2B L TS0,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLED,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

3, __anext__() TIREXN/-MED awaitable I2&k > T FEFEHAS TR L —2 A FL—4 BERICHM XN
e, A L-EEEUSR L3, PEP 492 BX U PEP 525 S L T &0,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X

100 18 A & FB5E



https://www.python.org/dev/peps/pep-0362
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https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492

Python Frequently Asked Questions, 'J1)—2X 3.9.21

NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) L<HOLNTWVEFEHREZMIRL 72H DT, IRTORUIFEH L EHOME LTEE
NFE T, BEEEEEN (-1 OFAR) EHz#HT b 0T, —RIE¥TIE 1 tEFE2rh. T¥TIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
UTEEXFI, HlAE 3+1j) TF, math €Y 2 — VOEBHIREZF AT 21213, cmath Z{HWF 3, HHE
HKOMEHED 2D BELBFEOKRET S, HEEZECRITIUE, IZSEEVZBELTLE>TLWT
L&,

context manager (27T FA IR —TV¥) __enter__() & __exit__() XV v FEREHRTSZIL T with X
NOREEZEMT 247922 FTF, PEP 343 2SR LT ZE W0,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFFAL Yy FTRZEDBFIZAL Yy FR—HLZAFL—IIZEUTVET, LALIYTFRAMEHTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2
DEHDBI T, contextvars ZZML TL X W,

contiguous  (BE#Z. i) Nv 7 7 HIEIC C-Eft 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, £ DERHR
FATREY ETBHET 2 KO CEEIN, FFEXELR2OBEDMA T EF TS E T, ZXILD
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZHL TS,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, 2 —F VBIEIE async def X
THEIEXN, await. async for. BX U async with F—V—FEEOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org THEfENTWA, Python 7Rr2'F I ¥V SFBEOEERNLFEETT, "CPython” 2\
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIORBMUE R TRIRCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, DEDHDLDATEA, T7aL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, H5WVIIE __delete__() ZERZLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

FRAZYTFEDRXY v FIZBE L TOEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
éL\O

dictionary (#¥F) EE D X — 2 EINENT 28 EBY T3, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLEREDA T =227 b 2F—IZTEET, Perl TlE Ny 22 (hash) EFEHINRTVWE T,

dictionary comprehension (FF#HNEIRAD) iterable NORTH 2 WIE—FOBERZME L T, ZOMEI LR S
HETPRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
P n % 2 I 2EEEZLER L 3, comprehensions S L TL 2 & W,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() AR FTATY = b TF, #EH
DHHDEN AL 2 — 2R LT, Thbb, HENPLEINLZ L a—RBENZ ML X5, #FEH
Lo —Z5RHANCTE 2R Y A MITT 5121 list (dictview) ZHHAL T & W, dict-views ZSH LT
{7ZEW,

docstring 77 R, B, TV 2 - VORAIIOANTHEIXFHNV T INTT, ZDAA — b DETRIIIIEHR X
NETH, ar L Lo TRAlEh, 202772, BB €Y 2—1D __doc__ B LTIRIFE N
FT, AV IRARI T a v TES GRE: B LTHBRTZ3) OT, A 79227 D RKFa X%
FH HER R GATTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFFS>TVEPERET DA T =27 FORER
BRWTRTTIVITRZANLTT, bbic, BiicA 7Y =27 DX Y v RREEDFEZN D bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEIDHEMTZIL T, EFRLSFTHA vEha—RiE RVE—7 4 v 7 RRELFF L TERRER A EX
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (I272L. Xv x4V
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7% HWREEITA THETHIedTEXT, ) 2ofb b, HMAIKIC hasattr ) HIES FAFP 71
7oV RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S DA S (easier to ask for forgiveness than permission, ~—7 4 —Dik
HI)) OBETT, Zd Python TIAKHbONTWEa—FT 1 Y FRAXANTIE, @EFENRF —EED
FIET2DDEMREL. ZDIED R TOWGE N ZHRL T, COMBTERSETISa—T 4
YT ARANMITIE, try XB XU except XD K SADZDHRHTT, ZD77=v 273 CDLS
REBETILIMHOITNVS LBYL 2AX A LB S DT,

expression (R) I DOHEEFMEND. —F & % D DML (a piece of syntax) T3, FWiZ 5, L3V
7 7b, 4l BT 7t A HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYEW, Python TWXEBOE2TOMBERNA L VWIDITIEHD FHA, while DX SZ, AL
BERARW X $HDFET, KA TRERIXTE,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPa—F—a—-rFeeheh LI,

f-string  'f£' X 'F' AL VIXFINY 7 I UL Ofstring” 2 FEER, 2T T a—~< v FEALTFINY
77V OFEMEEOZFRT T, PEP 498 S L T L3,

file object (77 ANF TP =227 ) FRIDY Y —ZAAD T 7 4 LIEA] API (read() % write() XV v F%iF§
DHD) ZRALTWE AT 27 b TF, 77A4N0F 7027 MiE, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDRA TDOR L —=IRBETNA R (FlZIX, BHEAHT, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF TV 27 MTWEEBICQWE 3 BEDDET: EDO NAFU—=T 70, NvT77&0 N1F
=774, ZLTTFALT 7ML TFo A VX =724 RAF i0o EY 2 — IV TERINTVET,
T 7 ANTTY 27 N RAEBIEHEN TR STTRIE open() B EfES Z 2T,

file-like object file object & FFE T,
finder (774 X)) A YER=PENTVWBEI 2 =D loader DFERZRITTE2A T =27 M T,

Python 3.3 T 2 MED 7 » 4 X235 D £7, sys.meta_path THEHAENS meta path finder
¥. sys.path_hooks T XN 3 path entry finder T3,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (V1D & TERE) —FEWERBICYI D T A EEMRE, YIDBTREEE X // T3, FHlzE,
11 // 422z b, 2R i FMCEFE/ NI BOEDRRETIE 2.75 2V iR-oTE¥3, (-11) // 4
d -2.75 Z INEWAIC Ao 2 (R ADRERARANDOIDZITI) OT -3 142 I LIFERELTLEE
W, PEP 238 ZZR LT & W,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BEICIZ 0 Lo E5|8 2T Z e HkRE T,
FEEDEITRHI T Bz RS2 2 e ik E 5, R51E. AV v F. function ZBL T X,
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function annotation (B(7 /77— a¥) BRD 5 X —=Z IR DED annotation TF,

B 77— arid, BEEEEYF okdicfibiEd: FlZiX, ZoBKE 2 50 int MD51%
ZHS EHIfFS N, 7 int BORDEZFO HIFShTVE T,

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

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,
HERED AN D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ 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 (HR—YaL 7> ay) ZHLREEDLDISZ Z 2 DRV EY ZFRT 2 TF, Python
SHA T e, FERSEEMRE LS T 2ERAIN—YaL 7 X e ffioThHR—YaL r v a VET
WET, IN=YaL 7 XiF gc BV a—&ffio THIETEET,

generator (¥ = L — &) generator iterator 2R FBIT Y, BHOBEBUILITWE A, yield XeHFo R
TERDET, yield Rid. for V—FTHHATEALD ., next() BILTHEZ 1 DT OWMH P LD TE 3,
EDM R ZERT 2 DIEHINET,

HEEY = AL —XBBEHELETHA, RICE-oTE DxRL—RATL—F 28T5E01HD 17,
B S NZERSH S 2 TirwgE, B Lo E 2B iz H L £5,

generator iterator (¥ z AL —& A T L —X&) generator BEITHERENE A TS =7 FTE,

yield D7 NTJRHFTEITIREE (RFTARRARLED try X722 &) ZacfEL T, LB Rk &
NET, JxRL—FA4T7L—& Hflchs . L EMNEZIGL T (@ OBBIETOLTR
W L WIRTE D 5 B46 S % D & RIRAYT ),

generator expression (¥ =z #L—&N) 4 7L —XZ2BITXTY, HHOZ, V—TEREZERT S for fi
#HP, Z LU THBATRER if HiAODOWTWwa X5 ICRAE S, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =%V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCE DEEZ WD RIET 4 ANy F 7 ATV XLCEDRESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X W,

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

type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock B L TL IZ&EW,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAED=F 2ETFTE2ALy FIF—2R3TH2 2R3 2EMHATT, Zhickd (dict
R DEBEBMAAAMEED) ATV 27 FETFADEKRET 7€ 2 L TREERIICZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| EHRIT, 4 V&2 T XREMRIIILF ALy FMETE2 X512k D £73,

7272 Uy BEHED 2 0SB D WK DO DIERE Y 2 — Uik, By & 25t BR C 0RO E VI % 3
%X X2 GIL 2R T 2 X5 ICRGET SN TWE T, %7, I/0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Led 27V & (2R 27— 2zl vkETr v 75 2) H6
REINF LD, —BilRS I Tety P DBEDNRT 4+ —< Y ADPEP oD THRINLERATL
Joo TONRT =3V ADOMBEERHRL LS T2, EENIDEMCRVRTFIX FBEMT 2 E 2
LRTVET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
REZI TR Ny Y2 fBE2HHT 24 ba—FDF ¥y v > a7 74 LT,

hashable (/v ¥ 2 A[RE) Nw 2 adgE kA 7Y =7 beid, EHFHBTZEDO RNy Y2z HD
(_hash__ ) AVv FABE), o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Pz M T, AR Y > 20[REA TV 2 7 PRBTHE Uy & 2 BE2FRFORELRD D £5,

Ny Y aFRERATY 2 7 P AHEDF —READA VA LTHZ T, HEPESD T — XN
Ty ¥ 2 fliZ2 o TVWEHETT,

Python @4 I 2 =X TNV RBEAAAFT T =27 ME FE ANy Y aR[RETT, (VA MPHED X
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—&T)Niga
YTFE BEPNAY T aTRETHLEEDANY Y2 A[RETT, 2P —ERDI FADA VARV AT
HBEIBATI 2 MEF T A R Ty S 2 THETT, ZHEIEET (HEERVT) HERRIIIES
flicd b, Ny ¥ afli id) KHELNET,

IDLE Python OFABIFHERE (Integrated DeveLopment Environment) T3, IDLE (& Python OFE4E) 72 fT
IZFE STV BEARBEEED LT 4 R 4 ¥ X T) R T,

immutable (£ I 2—&7N) FEEDEEF07cA TV 27 M T A2 —RTNBRIATI =7 MIE, B,
XEH, BIXUXTIAREDPDHDET, ZN5DA TV =7 MIMEZEZ ONFR A, HOEZFLEZ RS
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B3, ¥ieia A 7o =7 PR LETNEZRD FH8A, 4 32— F TN EAT7Y =27 ME BED Y
¥ afHPRE L R B IR CTHERKH 2R LR, HEDOXF—HZDHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (£7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 2ORETH, $ TR0 F—YOHBEFHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — FTHX 23 X 5ICT 30U TT,
importer TV 2 — A ERLTHE—-FFT24T7I 7 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GAY) Python ITIXXEEHIA > X 7Y XA3H D, XPREA 2TV E2OTa T MTANT S
CENBBICEATEINTHERE RS 2B TEE T, python G5 IHELG X FTICETL T LIV, (a¥
Ea—XDXA Y RA=2—7»5 Python DMEEHNA > &2 7V X2 RETE 206 LOLEEA, ) MaElIAf ~
XY RE FILWT AT T2 L TALED, EY 2=y r—YDHZEIHWTAS (help(x) ZHZ
TBWTLEIW) DI IHEF LY — L TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a4 SEFOMNMIMBELE T, (N1 ba—-Fay
NA DD Z7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBELIE, V—RAIa—FD7 74l
. ETFETAREFRICL ThrSETIE 2L Vo BER LIS, BERFITTEL I REKRLET, 1
27 XBAOEFHETERE., a2 4 FJBRADEF/BLDBHFE TNy 7OV A 7 V3R NbOD, Trs
7 L DFEITF—MRITENT T, WEER BTSN,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TP 2 -1 ITRTDY
VT 4 IIVERNEREE L R YD, TNTOMRLZY Y — R ZEEMCERT 5, Bl 7 2 —XCAD &
o 07 x—RF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— LNy IPELHEINE DD ET, vy v PRV YT 2 —AHFICHE[TFTENEa—F
. FNPKET DV Y —ADRTTIEELRWV (XL H20IXF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISNCER L £ T,

AVER—FYERT vy bR YT EREHIZ  main_ BTV a2 —AREFTEINTVWSEZAZY FFDHE
TP T L2 T,

iterable (RIERATREA 70 =7 b)) BEE—EIC 1 DFTOREE A7V 27 FTF, KIEAHEA 7Y 227 FDfilic
IF. (list, str, tuple W2 72) 2TOY—r Y AWML, dict ® F7AINFA Tk twvo®ko
MOIES = Y RB B B0 Sequence BEmZEE L7z __iter__ () XYV v Fh __getitem__() X
Yy REFOEEDI FADA VARV ANEENET,

RAGRTREA 7P = 7 M for —THNRZOMEL D> =7 Y2 ((RiE: 22 TOY—r YR, =7
YARTRIR L D WS FR) BB L 2 2K (zipO, map(), ...) THATE X3, KIEMRE
727 b EMBAHBEE iter O DI LTETE, ATV 27 PIHT 24T L —XZRLET,
DA T L —RF—HDEZ 5 FHETEIMEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
MEATEDATL—RA T 27 e HTTRIET 2MBBEEIDHD ¥ A, for XTI Z DEIEE HEINIZIT
W, R ELOEREER L TL—F2EILTWAEA T L—R2RELET, 17L—% . =7
VATVl —82 BRLTLIIEZ N,
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iterator (A 7L —%&) T—ROMNERBT 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb

UM OIS (%7385 5B next O 1CET) &, FHAOTOERE—oFORLET, 7—XH%K
{iz3t, b HIZ StopIteration fISf XL L EF, ZORKT, A 7L —&F 7P =7 b Gi)i'%f
BY, FhLEE __next__ () RMEMATD Stoplteration ZEHLET, A 7L —XiZ, 2DOA T
L—&XF 727 FEEREZIRT __iter__ () AV vy FEFEELRITNIRSLRVWDT, £ 7L —Xifho
iterable 2T 2IZL AL DFFICHHATEE T, Fo 2D LAFINMIERORIEZITO X5 ka—
FTF, (list D& S57%) avy7+-4 7Y =7 Md, BEZ iter() BBUCA 7Y =27 MITEL D for
N—TNTEES 72, FRBRFEHOA T L —XZERLET, WA TL—XTITB 32k, Hi
DA 7L =2 a Yy THEABADRILA 7L =247V 27 bR T /20, ZDoary7F0 k51
BoTLELETS,

F 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIZIREREE X, ¥V — MRIEFLLR D 72 OfE % IR 3 O°HY U AT iHE

7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v r — L KEFEDOY — O
BEEIZDo oY=+ F—2RLET,

Python ®Z < DY — i3 F—BHEZII WY BROU S ES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BEERL BTV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
PEATSF—BE LTS Z e HKET, HBWVIiE, lambda r: (r[0], r[2]) @& 57 lambda
ReOF—BBEELZ B TEE T, £/, operator TY = —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwED
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument EF|H 2L T EE W,

lambda (5 4 %) DA > 54 VBT, BEHERHENEL SN 1 50 X 2E84FF, 4

LBYL

list

REEBUEE A #0E lambda [parameters]: expression T,

FZ21305EDH (look before you leap) ) OIS TS, ZDa—7 4 Y7 AXALTIE, HIHLPRRE
oA, BRINCHTHESM (pre-condition) HIEZITWE T, FAFP 7 7ua—F L xflINT, if XH
X AFDbNZ DHPRHEINT T,

SILFALy MEESNERE TR, LBYL 770 —F13 7 B27 #fE e 7 R @REOBSREL5 i
ZFTVRIBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL v RBERDENC mapping 2»5 key ZW DR ERBMLET, ZORMEEZ. vy 27550
EAFP 7 7ua—F %25 Z L TRRIRTZ X3,

(VA }) Python OFHBAAD =TV Z TF, VAPLWSIHFITTA, V7 VR PTIERL, fio
BETCE O HA (array) EFEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (U A PANERKG) =7 Y AHOLTH L2 WVIE—HOERLNHL T, ZOME»SRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHR (0x..) LAEXFI»HRZ VR MEERL E
§, if HildA 7> a3 T, if HINRWEA, range(256) DR TOERMIUH N E T,

loader Y a2a—l%Z0— K334+ 7V 227 b, load_module() EWVWISHFIDOAY v REERLTWRITER
DERA, B—X—IF—MANZ finder P HIRENF T, FMlE PEP 302 %, abstract base class 1IZ2W
Tl importlib.abc.Loader ZSMEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v B YY) FEDOF—FKET ¥ K— b L TWT, Mapping »* MutableMapping D HHEEK >
FATHEINLAY vy RERELTWEaY7F 47222 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path ZMZE L TH SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, T,

meta path finder 23E2F 2 X Y v FIZDOWTIE importlib.abc.MetaPathFinder #Z B L T /2
SIS

metaclass (XX T R) 7 FADI FATT, 7 I7AERIZ. 7 7R, 77 ADEFHL, HEKZ 7 ADY X b
EEDET, XX I7RE. 206 3 05|18 LTRIIMD., 77 AZEZBEBERAVET, LAY
DATY 27 MEMZEE BRI XX 77 ZAD) 77 4L b OFEREL T FE 3, Python 23550
WEHARLDRARY FRARERTERRTT, IFLACDI—TF =T - T, X X7 7RI BEDRV
BDTY, Ll —HDBHBHETIE, XX 7 RAZHBNTT LAY Mgz LET, e 3BT
IR ADRTERSTD. ALy Re—=IWEEMLED, 77927 POEREBIFLZD., > 70 b
VEFEETLIRY, ZLOBHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 77 ARKOFTERSNIHE, 207 7 ADA Y A2 A0 LTHUH SN
B AV Y FBA VAR YZAA T 27 v 2B — 58 E LTRUMD 7 (ZOFE 5B self &
MINET), B & R ZAFEINZAO—T dSHL T E W,

method resolution order (XY v RERIERF) BERFICEIK Y 7 ADHREREMRINZIEEFTT, 2.3 LIED
Python 4 > 2 =7V XMEHT 2713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 22— FOMMHEME LTERHATI 2 P T, Y 2 —MIIEED Python
FT7O 20 M EEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec EP 2 — k0 —FT3DIHbid A4 Y R— MEHHOERE FOHAZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTT =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIIHLUEEZ
foTD77RBTEZIREDOHRLY FRICHEINTVET, 2087 5 A IMMOBEAED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHINE X T TT, HOH
% sys.float_info TJ:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) WL O DHAHFIMT & X TG AABLTRNI R > TWE T, £OMIZH HFITE X S,
WEDZ Z AERT tuple MR L. AHIO7 4 — L FZERL TERTEXT, Z0L5K7 5 RAEF
B THEH Wz D, collections.namedtuple() 7 7 27 b UBIBITIERK L7 D TE £5, BEDOHEZ. FH
TRV AFIT & X TV AABDGRIT E X TN TIMR X Y v REBIMTEE 3,

namespace (FARTZEM) BRI N2 LTS, AREMEHEL LTHRESIAE T, AETEMICEA T
Pz bD (XYY RD) ANTIRBE-7bDRET TR, BFNZRS D, KR d D, £ L THARA
HBDLDOBHD FT, HATEMIEAAIOEREEZC Z 2o TEY 2 — A EEHR—- 55, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTHEHEINTVWE T, T EDEY 2 — 0 REFEE
LTWR2HHRT %2 8T ko THARTZEMEATHM e R EZ SR L £ 9, Hl21X. random.seed()
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWS Z & HHH
5, TT,

namespace package (HHIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package T o HRIZERAS Y &= 3B R RAEZFFLRWZ 223 TE, __init__.py 774V
RN T2®, reqular package X ER D 3,

module ZZH L TL ZE W,

nested scope (R A FEINFzRa—7)IMITERIN TV EERESIRT 28ET T, HlZIE. H2BEELH D
EfohTEREIN TV S5E. NHOBEIIMIOBRHhOZ - z2RTE%x S, A XA PSR a—7
377 40 b TREBOSRIZINTE, ZHORARFTERVOTERL T EZ WV, a— VR,
RONHIDOR 2 —FTEREHGAEELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
FMAFEEXLET, nonlocal THHIOERICEZADET,

new-style class (MIRZA N7 FR) SGTERTDZ FAK TV 27 MIAELITW 2HKAT DO E VAT 3, LR
@D Python DN—=2 a YT FIRRANDT FRADAD __slots__ . T AV VTSR, __getattribute__()
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VI TARY y B ZLTEIRXY v FEO Python OFi LW, ZERHEREZFIHTE £ Lz,

object (F 7Tz 1) KEE (BIERMH) L ERSNIREEED (XY v F) 202 TOF—K, dLLIE 2T
DFAZAILITA DFRBORK T S 2D ¥,

package (VSv &7 —3) B TEY 2 =L HRFHNIH Ty F =P 2B L OHIKS module D Z & TF, M
Nix, %y 7 —2F __path__ B &> Python £ 72 =2 T,

reqular package € namespace package B L TL 72 &0,

parameter ({R51%1) ZAIMTOFERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIBUIE S EED D FT:

o MUEFIEFEF—T—F: B THAIWE F—T—F5H L LTET IR TE3518EHELE T,
2RI ZELLTRD foo R bar DX ST, 77 4 N DREIFOEETT:

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

o MEHH: BICL->TOAGAONLGIMEZHREL X, MEFMOTIEIE BBIERDGIHD Y X
FOHTZENLDERAIL / 2BDB I TERTEE T, BIZIXZREED posonlyl & posonly2 1IHiE
HHESEWCRD 3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—TU—FRER: ¥F—V-FZEoTOAEZIONZ5HERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 D X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

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

o TAIERME: (ORFIETEICZ SAMEREOMET A T) EEOEBOMES A E 2 5
NBZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEDFNC * 2213528 T
ERTEF T

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

o AIZERF—T—F: (fOREFIBTEICRI LNLERDOF -V — F5IEIMAT) EEOFEED X —
U— REBEZONZ e EEELE T, 2D XS RME5IEX. EDBID kwargs D & 5125 184
DHNZ ** ZOFZ L TERTEE T,

WEIBEA TS a v eHADGIBOEL L HIFETE, 7> a YOGIBITIET 7 0 MEBIEETZ
iTO

w518 . FAQ @ E5|HEREIHDEWIATTH? . inspect.Parameter 77 7 A, function £ > =
v, PEP 362 2SR L TL1Z& W,
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path entry path based finder 5 import § % €Y 2 —LZET import path £D 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDF B HEEH>TVET,

NRALY M) =T 74 YEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =Lk BOF

5 17iER > TWBIGEIT path entry finder 218 L %3,

path based finder 77 # L +® meta path finder @ 1 2%, €Y 22—V D import path ZHREL T,

path-like object (path-like 773 =227 }) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 ME, 2%

PEP

KT str A7V 27 bR bytes 7Y =2 b, %713 os.PathLike 7R ba L ZHEEL AT =7 b
DENIPTT, os.PathLike 7B F I VZHR—-—PLTWVWELF TP 7 M os.fspath() ZMESHFT Z
©T str £/l bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICR2DERIAET 2DIMEZF T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP &, Python 23 2 =7 4 i L THBRZREET 2. H2 0k
Python OHFHEEESL Z DMIELIRFIC OV TR T 2REFIXETT, PEP &, REEIC OV T O EAM
FIfAR & 1R 2T 2 HRREDFML (H5R) 2R B RNETT,

PEP 3. #HHSHEDIRRIChD 2, a3 2 =7 412 & 2 HEIREOEM & Python 1272 XN 2 3ZEHAWT DL
EDDDHEEMOEHEL 22 2 2EKLTWE S, PEP OFEZEICIZaI 2 =7 1 NOBEHR =T
S5k, RMEBERZNENTZ2ZLDEHIDHD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEFKX N TW 5, namespace package IZJBT 5. HED 7 7 £ VD (zip 7 7 A VITHEHN

EINTVEHE D D) 1 2DT 4 L7 MV HEHE Iz D,

positional argument (iIE5|%) =H3|EH 2SHML TS W,

provisional APl (& API) £ 5 4 75V D)7 HARMERALD HFHERNICPRANA SN DT, ZD L5 %A

VR =T 2 —ANDKEREHEIZ, WETHE L EINTVEIRIIHFI N TOERADL, a7HERE -
TREr ARINIUE, BAIEERREE (A V2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHEIZLRLAIITONZDDTIEH D FHA - ZHUX API ZHHAADENCIERE L SR TWi-&E
RERMEPBER L2 Z2ICOAITONET,

BE APLIZoWTH, BTEMEDBWEEIR TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

Zo7at A&, BEES A TS VEMEr R TV VT —ICEVHEBTAD NS Z L, KR
PREZTCELEF T ONE T, 3l PEP 411 22 LT X W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU =254 D=y 7 *—ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” sz ddHh ¥,

Pythonic O FFET—MRIARE X THEDLNIza— F TR, Python OFHC—NR A T4 F DIZhE- 7%
ZHa—KNh, #HlziX. Python O—f&MK A 7 4 A LT for XEFoTA T I ITINLDITRTOHEE
K-> TL—7LET, toZ DFFEIIIZ DAL ND T, Python iIZERTWRWAIRKD DI
BIED Y 2 =% E50b LA X EA:

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

ZAUTH L. Ehwiz Pythonic 72 AiE:

for piece in food:

print(piece)

qualified name ([Bffi%) €Y 2 —1DFB—NVRA=THh b, ZOEI 12—V TERINLT T A, BB X
Vo RAD, 7 RR” BRT Fy PRI TT, PEP 3155 TERINTVET, by LB
79 ATIE, BHi%EA 727 bOZRIEFRLTT:

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

pass

>>> C.__qualname__

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

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny F—I 2 EL 2K
DEy FEFEREL. HlZIE email .mime.text ZEKRL F T

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

'email .mime.text'

reference count (BMA TV 1) 2 ATV =7 MINT 22RO, ZRATV VAR 0ICko & ZDA
727 NIWEINE T, IV MIEFIZ Python @ a— F_ RN EHAD, CPython %
DEBELBERTT, sys BV a—lZ, Fars<x—2EEDOF 7227 hOBRBAY Y N 2H272HD0D
getrefcount () BARZRAL TV T,

regular package m#HIHIAR. __init__.py 77 AVEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAZVABHOTEEZH O UDERL TBE, 4 VAKXV RAFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEXAEBYDPHEREL 227 TV 75— a Y TA VARV ABKEBIFET 5.
EWVokt TZERE. HOLRVDOMBRZ FTT,

sequence (=7 Y R) BEA VT R K DMBNLRERT 7 A% __getitem__ () FikA Y v FZEU T
FR-—PL. BEZIRT __len__() XYV v FEERL iterable TF, fAAAY —F ¥ ZRNZIE, 1ist,
str, tuple, bytes 2R E¥DH D F3, dict 1F __getitem__ () ¥ __len__ () ¥ ER—-FLETH, R
DB TR MEED immutable B¥ =% 572D, =7 Y ATER L~y B2 (mapping) &
ABRENTVDIDOTHERELTLEE W,

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

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

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—fETHREZ—DODFIBOENC X DB IRENF T,

dice (R5A4R) —Z S—T YR O—WEGOLFTT =2 b A54 R, WERE [ THA SRR
BoMicaary2HEL e b ET, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKEDRIE. Bl ZEINEZ § 572912 Python 7 HHEEICH U Eh
B5AY v N, TOMEDAY Y FiE XYy FRHOREREICT VX —2a7 2 OBDOWTWVWET, K
BRX Y v FIZ2DWTIE specialnames T ENTWE T,

statement () XWEAA —F (Z—=FD” 70y 77) TAAIRZERTT, X X 2F—v—FroMiIh
2HDDEE LHNTT, HBEICIT if. while. for 23HH F5,

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 (F7XAMT7AN) str ATV 27 FEHAFETES file object TFo LIFLIE 7FRA M7 74
MEIFEBIANAL MERIO T =X APV =LA77 72AL, TFALIYO—T0 7 ZHHNIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 L TT,
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bytes-like 7T T b ZHAEETELZ 77 AN TV 27 MZOoWVWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D LT 4 — bElE (") 7 ARR w7 4 — () THELL
FH, WED (—H) 74— LTINS TRIIT E 2 XFINTEWEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FEBEER TRy —FHLICELS 2P TEE T L. [THHCE (\) %
b THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FRICRICERTT,

type (&) Python #7227 ORI A T 27 B DEXS5RDDOIERDET, HOWH A TP =7 MIA
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 AL7%D., type(obj) THUF L7z h HK
%9,

type alias (WA V7 R) RDHIHT, BEFENFITRALTERL £,

M4y 7R3 Ber b 2HMLT2DICHHTY, HlZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ZHERDES I VAT TEE T

Color = tuplelint, int, int]

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

pass

FEEED#AAD ®H % typing ¥ PEP 484 2ZM L T2 & W,
type hint (Bt > ) ZH. 7 7X@, BB T X —XLB VDRI N2 ZHET % annotation TF,

Me > MIMAETIZE L Python TIXEHITIEH b FHAD, HIVMTY — 1 > THRTH D, IDE
Da— LV 77720 Y ZOFPFITRD $5,

Ja—rOVER, 77 RN, BT, o — AL B THEVHDDE L ¥ M typing.get_type_hints()
TR TEET,

HREDERAADI®H % typing & PEP 484 #ZM L T 72 &\,

universal newlines T¥* 2+ 2+ VU — A DEFRED—DOT, U ROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OFE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL X, PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (BE¥(7 /7 —a3Y) BRDH 2 0IE0 7 AEMED annotation o

ZRDH BN 7 ARIEICERZH 72 & 23, AARPRERTT:
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class C:

field: 'annotation'

BT 7 T—va i@ EEY F oDifEbRET: fIZIE, ZOZEKI int OEZIS Z & 2H
FEhTVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RAEEREE) WAAANICY) D BES N RITEREE TS, ZAUT XD Python 2—% 7 7Y 7 —
P a YA AT A ETEIWTWA MO Python 77V 7 — a YOZEENZTFIT 5 Z &7 < Python
Ry TF—=IDAYAM=ILEEHEITD DB TEET,

venv ZZHAL TLZ& W,

virtual machine (Rl V) BRIV 7 PV = 7ICX DERS N3 ¥ a—&, Python D~ »iE A
Aba=Fary 4 IBHAHLE N bO—F 2FETLETD,

Zen of Python (Python ®1&D) Python #HfE LA T 2 L TOEZ %3, Python OFEHERAI T¥ %V
A ML DTT, XM7Y 7 M T Vimport this” £ T2 ZDVARAMNEHOHET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python F¥a Xk Bif&E

% D %A Python 38, Python H#ES 4 751U, ZLT Python FFaxXry7—yaYIZEMLTLNT
WET, V—REAAYO Misc/ACKS 12, ZNHEML TSN AL ZETHNCTEDHD ETHVRA T v I L
THHET,

Python 2 X 2 =7 4 225 DIEHRIEH BEMARITNEZOEBL LV R Fa X v 7r—ya VidETNERATL
7o -HHHE D!
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&R
C
BEL>14t>2X
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 3.9.21

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

3.9.21 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 3.9.21 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 3.9.21 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 3.9.21 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
3.9.21.

4. PSF is making Python 3.9.21 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 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, 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 3.9.21, 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 3.9.21 DOCU-
MENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(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, http://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>

(KDR=12% <)
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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 http:
//www.netlib.org/fp/. 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:

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

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

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

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

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

* software must display the following acknowledgment:

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

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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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.
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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

KDR=12%E <)
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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
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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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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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